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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX ToNoXkeHu «CrTparerun pa3BUTHS BocnuTaHusd B Poccuiickoil
®epnepanuun Ha niepuo 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOMIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHU OOy4YeHHUs] B OpraHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUM €  OCHOBOIOJIAraroIIUMHU
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIMH:

e UH(POPMAIIMOHHO-METOIUYECKAsA, peaau3alus KOTOpoWh obecrneynBaeT
MOJIyYCHUE TIPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npea1ycMaTpuBaeT
Ompe/ieJiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
paMKax HTOTOBOHl arrectau B (GopMe E€AUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIEJIEH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOTrpaMMeE MO XMMHMH IPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIECH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOrO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOyYEHHSI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHSI Ha YPOBHE YINIYOJNEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHU3ALUSAX CPEIHEro MpodecCHOoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEIYIONIET0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k miIaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBPHON MPOTPAMMBI CPEAHETO OOIIero 00pa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
OOOOMIEHHBIX  CIIOCOOOB  JESATENBHOCTH, HUMEIOUUX  MEXIUCHUTUTMHAPHBIN,
HaANPEAMETHBII XapakTep.

CocraBndomuMu npeaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHMUSI ITUX KYpCOB B IpPOrpamMMe IO XHMHUH 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHMs MpeaMeTra obOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMUUYECKOW KUHETUKU
U TepMoauHamMuKku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOopMUpOBaHMEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce oprannyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJIs1 KJIACCOB OMpeeaEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKAa3bIBAIOT BIMSHHE CMEKHbBIE TIpeIMeThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JUIsl KJIaCCOB XUMHUKO-(PU3ndeckoro npouis 0oJbLioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM CcIllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbI COXPaHEHHUs



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ononornueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumuss. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXHOCTh st Oosee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBe M CBOWCTBAxX IPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATYpPa».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEeBOW 0€30MacHOCTH, B Pa3BUTUHU
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl YENOBEKa, a TAaKKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAMX B OCHOBE XUMMUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIAIIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYCCKUX 3HAHUU i1 OOBSICHEHUS
KITIOYEBBIX HJeH M MpoOJeM COBPEMEHHOW XWMHUH, IJISI OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UITHI 3KOJOTUIECKON OE30TacCHOCTH TOCIEICTBUN
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BEIIIECTB;

e yIyOJieHWE TPEACTaBICHWH O  HAYYHBIX METOAAX  IO3HAHUA,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHHU OpHUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHICCKON MEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKIIUN 1IETOCTHOM CHUCTEMBI CpeHEro oOIero oOpa3oBaHUs TMPU U3YYEHUU
npeaMera «XuMUS» Ha  YIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIMHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TPHPOJIHI,
YBOXEHHS K TIPOLIECCY TBOpPYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKIAAHBIX HMCCIEIOBAHUNA B XUMHUH, (OpMUPOBAHHE MHPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  YCBOGHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHOM MPpo(deCCHOHATBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHMI W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKON KYJIBTYPBI, TPUOOPETEHUE OMBITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee yncao 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBaHusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanus3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTue o cBOOOMHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl W30MeEpUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie A(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenrie o kiaccupuKalMud OpraHUYecKUX BemecTB. [loHsiTHe O
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XYWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILIECHHS .

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH) HUKIoankaHoB. CrocoObl MOMy4YeHus U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJKEHOB, Sp*-
ruOpUaM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHHE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanust ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpSsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONpPsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHUsS,  JIHMEpHU3alUud U
TpUMEpPHU3aLUHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJopoibl (apeHsl). I'oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIIATypa U U30MEPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJHOM pajguKalie, PEakUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupona. [lomumepusanus ctupona. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOTrPYIIy, HUTPOrPyNmny, IUaHOTPYyMIy,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aUMOJICWCTBUE alETHIICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpa3ljamMi IJIaCTMAacC, KayyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U raJION€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoacoaepxanue opranuieckme coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHuMe MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorumdeckuid psna, oOmas ¢opMyna, HU30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHCIIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAbL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHUS, B3AUMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHre o MexaHu3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TONy4YeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cpBoilicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHwle peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crnioco06s!I osryueHus U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHunbHbIE COETUMHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyna, muzoMepusi U HOMEHKJIaTypa. DuU3MUECKUE CBOWCTBA albJIETUIOB U
KETOHOB. XMMHYECKHE CBOWCTBAa  albJCTHJOB M  KETOHOB:  peaKluu
npucoeguHeHus. OKUCIEHUE albJeTU0B, KAYECTBEHHBIE PEAKIUU Ha albICTHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPENIEbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus dSTepuPUKANNUA, PEAKIUU C Y4YaCTHEM YIJIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraBuTenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJICUHOBAs, .JUHOJIEBAS,
JUHONIeH08as KUciaoThl. CriocoObI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOW H
HIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETpeIeTbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPO/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBoaoB (MOHO-, -
U monucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHE B mpupojae. PoTOCHUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAUCHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnuBaromye U HEBOCCTAHABIUBAIOIINUE AUcaxapuabl. ['uapommns
nucaxapunoB. HaxoxneHnue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTeH W nemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala MW LEIUTIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYEeCTBEHHash peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOMydeHue 3(upoB 1eumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha albJeTUIIbl (C THAPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3aAad 1no temaM «ChupTel
dbenomsly, «KapooHoBbIe KHUCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaepxkale OPraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue moiiekyin, oOmias ¢opmysia, U30MepHus, HOMEHKIATypa U (puznueckue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TpPEACTaBUTEIbL aMHHOB apomaTuyeckoro psiaa. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lojmydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTaenbHble TPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHue aMMHOKHUCIOT. CUHTE3 ¥ TUAPOJIN3 TIETUIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUsS BEIIECTB W MX MPEBpAILCHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIALIME OJIMMEPHI, OMOpa3iaraeMble OJUMEPHI).

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMAcC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
IPOJIYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB
peakluMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEJICHUE JIOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXpeaMETHBIX CBA3EH MPU U3YYECHUU OPTaHUYECKONM XUMHUU B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3UUECKHE BEJIMYMHBI, €IWHULBI U3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTocuHTE3, IbIXaHHWE, OCJKW, YIJICBOABI, JKUPBI, HYKIEHHOBBIC KHCIOTEHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX dJIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEpUOIUUECKOrO 3aKOHA U [lepHoanueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaMm © IepuoaaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3u. KpartHelie cBa3u. Bomgopoanas CBs3b.
MexMoneKysapHble B3aUMOIEHCTBHS.

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

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHHbie pacTBopsl. lIpeacraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JOJIsl BEIECTBA B PaCTBOPE, MOJISIpHAast KOHILEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OO6patumMbie U HEOOpaTHUMbIEC peakIuu. XUMHUUeckoe paBHoBecue. KoHcTanTa
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. I[Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalud3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xuMmusi.

[Tonoxenne HemeraiuioB B llepmogumueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢pusnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoidyyeHus, (U3NYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline
COEIMHEHUS TanoreHoB. JlabopaTopHble W TMPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUIBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), oxcun
ceprl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHU.

A3zor. HaxoxxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprimeHeHune azoTta
U €r0 COeTMHEHHUI. A30THBIE yIOOpEHHUS.

®ocdop. Haxoxnenve B Opupojie, CIOCOObl MOMydeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e conu. [lpumenenue ¢ocdhopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
dusznyeckue M XUMUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIpriMeHeHre MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcup kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0UEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonyuyeHue, ¢GU3NYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHe, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue 1 npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuidl. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMH «MeTramuibl W CIUIaBb», B3aUMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THAPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIrO pa3BUTUA yenoBedecTna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HWCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOIYYeHUS] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeabl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 3A0pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUIIUHBI.



XWMHMSI MUK OCHOBHbIE KOMITOHEHTHI, NUIIEBbIE J00aBKU. Poib XumMuu B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenapaToB OBITOBOM XWMHUU B TOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIME CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
maccel (00bEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKUUH, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BBbIXOAA MPOAYKTAa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeAMETHBIX CBA3€H MNOpU  HW3YyYEHUHM oOmed
HEOpraHW4eCcKOM XUMHuM B 11 Kiacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHMA, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCuPUKalus, NePpUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kiaeTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTabOIN3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypCHlI.

TexHONIorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



nperaaparoB, IMIMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUS» OTPAKaIT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4YHOCTHBIE pE3yJIbTATBl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPakaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jaromnmxcss B MPOLIECCE peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MpPaBUJIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY U
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOpPUYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB;



MHTEpeca M [O3HABaTEIbHBIX MOTHMBOB B IMOJIYYEHUHM MU MOCIEIYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIluH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
NO3ULNK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro OOpalleHUs C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IudHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HWHIMBUIYAJIbHOW TPAEKTOPUU
oOpa3oBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUM IS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, YKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAloleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KYyJIbTYpbl, B PEIICHUH [JIOOATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIUIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 IOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHoHaTbHON
JEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUH M YCTAHABIMBATH WX B3aHMMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KIacCH(HUKAIMA BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (GOPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX W MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB U XHUMHUUYECKHX
pEeaKUunii;

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PpEIICHUSI TMPAKTUYECKUX 3a7ay, NPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MPEICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKK, HEOOXOJAUMOW [JIi BBIMIOJHEHHS yYE€OHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

MpUOOpETaTh OMBIT HCMOJIb30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMYIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:



3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOi TeMbI B XO/I€ TUAJIOTA W/WIIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX U HCCIENOBATCIbCKUX 3ajay, BBIOMpaTh HamboJee
3¢ dexTuBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiu3a u
CaMOOIICHKH.

NNPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUISCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIPETAIMA U TIPEOoOpPa30BaHUIO 3HAHUM, BUJIBI JCATEIBHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckass XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JaHUN HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO ¥ IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TOHATUS — XUMHUYECKUH dJIEMEHT, aTOM, SAPO U dJIEKTPOHHASL
o0ojoyka aroma, S-, P-, d-aToOMHbIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHLHOCTD, CTETICHh OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCIIOPOJ- M a30TCOJEPKAINE OPTaHUYECKUE COSAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUS, JISKAIINE B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3MaxX XWMUYECKHX pEeaKIUui, TEePMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3¢ dekThl, opueHtanTsl | u Il pona);
(baKTOJOTHYECKHUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH U OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHWYECKHUX BEIIESCTB B OBITY M IPAKTUYCCKOMN
NEATETLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIONIUE TIOHITHS MPH
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMECHHIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJTUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTABJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



W3TOTABIMBATH MOJEI MOJIEKYJT OPTaHUYCCKUX BEIIECTB JJISI WILUTFOCTPAIIIH
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAILHBIC HA3BAaHUS MJIS OTICITBHBIX
MIPEICTaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWINH, TUBUHUII, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPEACTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIGHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QIKWHOB, apPOMAaTHYECKUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCAUHEHUH OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOW CBSI3U (G- M 7-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
Chipbs (HEe(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh 9TH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIIMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOI0 €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IIPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS JIS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSTEIBHO IJIAHUPOBATh M TIPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHEe W M3y4EHHUE CBOMCTB OPTaHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHWIO OPraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITPaBHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHIA:

COOJIIOJIaTh MPAaBHJIa IKOJOTHYECKH I1€J1IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUSA HA KHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh Il€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAy4dHAs
JauTepaTypa, CpecTBa MaccoBoil uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1aueH.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBJICHUU MNPHUPOIBI, O MECT€ M 3HAYEHUH
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECMEYEHUH PAIMOHAIBHOTO MPUPOJONOIb30BAHMS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKUM OJJIEMCHT, aToM, SJIpO aroMa,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKasgs CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOpPOIHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XMMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHS] SHEPTUU NPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM H
HAJMOJIEKYJISIPHOM  YpPOBHSAX; MPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToNIOrMYECKrEe CBEICHHUS O CBOMCTBaX, COCTaBe, MOJIYYEHHH U O€30macHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
NEeATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS MpU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMUMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBnanbHbie Ha3BaHUs OTACIbHBIX
BEILECTB;

c(pOpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTAaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPHH JUIsl KilacCU(PUKaIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHUOJUUECKOrO 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNM», «OCHOBHOE WU BO30YXIEHHOE HHEPreTUYECKUE COCTOSIHHSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucrembr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX DJICKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHM: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUII;

cOpPMHPOBAHHOCTh YMEHUS PACKpbhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OajlaHca
THX pEeaKUui; peakuuid HOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB [IMHKA U AIFOMHHHS);



cOPMHPOBAHHOCTh, YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€7eC000pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJCIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJMUTH PACUYETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOAHOTO MOKA3aTessl pacTBOPOB KHCIOT M IIEIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(uMeeT mpuMecH); IO BBIXOJA MPOAYKTAa PEaKIMH; OOBEMHBIX OTHOIICHHM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEICIICHHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHJIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEHEM TpaBUil O€30MacHOTO OOpAaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIelb HMCCIIECNOBAHUS, TMPEIACTABIATH B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TOJb30BaHUS XHMHUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYJOBaHUEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cpeabl U JOCTHUXKEHUS €€ YCTOWUMBOIO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABICHHON yueOHOM 3a1auei.
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Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOi XUMHUH

[Ipenmet oprannueckoit xumuu. Teopus

11 CTPOCHUS OPTaHUYCCKUX COCIUHCHUN A 8 bubmorexa HOK
' P P A ' https://m.eds00.ru/d69df650
M. bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
[IpenenbHbIE YriIeBOAOPOIBI — AJTKAHBI, bubmmoteka IIOK
2.1 5
IIUKJI0AIKAHbBI https://m.edsoo.ru/d69df650
59 HemnpenenbHbie yrieBoaopoIbl: alKeHbI, 14 bubnnorexa [JOK
' aJIKaJIUECHBI, aJTIKMHBI https://m.eds00.ru/d69df650
bu6nmorexa LIOK
2.3 ApomMaTtudeckue yrieBoaoposl (apeHsbl) 8 https://m.edsoo.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 4 bubmuoreka [{OK
' uXx rnepepaboTka https://m.edso0.ru/d69df650
2.5 l'amoreHnpon3BoAHEIE YTIIEBOJOPOAOB 4 bubmorexa HOK
' P A r AOPOA https://m.eds00.ru/d69df650
Hroro no paszneny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnunoreka LIOK
A . D 11
3 Criupret. dexon https://m.eds00.ru/d69df650
3.2 KapOoHunbpHBIE COSTUHEHUS: allbJICTUIBI U 21 bubnmoreka [JOK
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keToHbl. KapOoHOoBbIE KHUCIOTHL. CI10KHBIE
a¢upsl. XKupbl

https://m.edsoo.ru/d69df650

33 Yraeozet ) ﬁi?s?ﬁr?wfélifﬁ/léwdf%o
Hroro no pazneny 41
Pa3znea 4. A3oTconepxkamue opraHudecKkue coe{uHeHust

4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 Eg&?ﬁ;ﬁ;ﬁ)gﬁ}éw 4650
Hroro no pazgeny 12
Paznen 5.‘ BricokoMosIeKy IsIpHBIE COeIMHEHU S

5.1 BbICOKOMOIEKYIISIPHBIE COEUHEHMS 6 buomorexa LIOK

https://m.eds00.ru/d69df650

Hroro mo pazueny 6
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

Ne i/

KoanyecTBo 4acoB

Bcero

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

Crpoenue atoma. [lepuoanueckuit
3akoH u [lepuoanueckas cuctema

1.1 9 bubmuoreka [{OK https://m.edsoo.ru/2dd57f24
XAMUYECKUX deMeHToB /1. U.
Menneneesa
C .M 0
1.2 TPOCHHC BEIIECTRA. AIHOTO0bpasHe 11 Bu6miorexa L{OK https://m.edsoo.ru/2dd57£24
BEIIECTB
1.3 XUMHYECKUE PEAKIIUU 19 bubnuoteka LIOK https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hewmeramisl 31 bubnmuoreka [{OK https://m.edsoo.ru/2dd57f24
2.2  Meranm 23 Bu6morexa [OK https://m.edso0.ru/2dd57f24
Hroro no paszneny 54
Pazgea 3. Xumus u :Ku3Hb
M X
3.1 CTOABT HOSHATIDE B XU MM 9 Bu6morexa LIOK https://m.edsoo.ru/2dd57f24
KU3Hb
Hroro 1o pasuery 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipenmer u 3HaYeHNE OPraHUYECKON XUMUM,

1 MIPEICTABJICHHE O MHOTO0Opa3uu 1 bubmmorexa [JOK
peAl Up https://m.edso0.ru/3686e6f5
OpPTaHWYECKUX COCAMHCHUN
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
2 (OCHOBpﬂoe " 3032 KIEHHOE coZTranm) 1 bubmmorexa LIOK
YA ' https://m.edsoo.ru/0ce6fd4c
BanenTHBIC BO3MOXKHOCTH aToMa yriepoaa
XuMHYecKas CBSI3b B OpraHUYECKHUX
3 coenuHEeHUsIX. MexaHn3Mbl 00pa3oBaHUS 1 bubnnoreka [JOK
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa https://m.eds00.ru/8d39f5c8
CBsI3eM
4 Teopus cTpoeHUS OPraHUYECKUX 1 bubmmnoreka [HOK
coenquHenuit A. M. byrneposa https://m.edsoo.ru/9e595ch8
Buner nzomepun: cTpykTypHas,
5 npoc aHCTBIZHHaSI I:)‘)}J]'II;KY ; OHHBIE 3(PPEKTHI 1 brbmmorexa LIOK
poctp ’ P _ https://m.edso0.ru/b0e61661
B MOJICKYJIaX OPTAaHMYECKUX COCTMHCHUN
[IpencraBnenwue o KaccuPUKAIIN U
6 CI/iTeMaTI/I'-IeCKaSI HOMeHK(Jb;aT a (IUPAC) 1 bubmmorexa LIOK
P https://m.edsoo.ru/c212dd21
OpPTaHWYECKUX BEIICCTB
7 Knaccudukanus peakuuii B opraHn4eckoi 1 bubmuoreka [JOK
XUMHUHU https://m.edsoo.ru/ba5706aa
8 CucreMmaru3anus 1 0000IIeHIE 3HAHUH 110 1 bubnuoteka [JOK
TeMe https://m.edsoo.ru/87a37cab
9 AJKaHBI: TOMOJIOTHUECKHH psiji, 001Iast 1 but6mmoreka [IOK
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dbopmyna, HOMEHKIAaTypa U U30Mepus,
3JIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

https://m.edso00.ru/25a14636

10 ®du3n4ecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://m.eds00.ru/3137711c
1 Haxosxnenue ankanoB B npupoje. CriocoOsbl bubmuorexa [JOK
MOJIyYEHUS! U TPUMEHEHUE AIKaHOB https://m.edso0.ru/259b0a5b
[{uknoankansl: o0mmas Gopmyna,
12 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH Bbu6mmotreka [JOK
CTPOCHHMSI 1 XUMHUYECKHX CBOMCTB, CITOCOOBI https://m.eds00.ru/156730d2
MOJTyYEHUs U IPUMEHEHHE
Pemienne pacu€THBIX 3a/1a4 Ha ONIPEACIICHHUE
MOJIEKYJSIPHOU (POPMYITBI OPTaHHYECKOTO
13 BellleCcTBa 10 MaCCOBBIM JOJISIM aTOMOB bu6mmoteka IIOK
3JIEMEHTOB, BXOJISIIIUX B €T0 COCTaB. https://m.edsoo.ru/bf84d8eb
CucremaTtu3zaiiys U 0000IIeHIE 3HAHUI 110
TeMe
AJKEHBI: TOMOJIOTHYECKHH psif, 001as
opMyJia, HOMEHKIIATypa, SJeKTPOHHOE U
14 gp(I;)CT}[])aHCTBCHHOC CT}Ijl)lz)eHI/Ie MOlj'IeKYJ'I. bubmmoreka LIOK
https://m.edsoo.ru/273b0ale
CTpyKTypHas U LUC-TPaHC-U30MEPUS
AJIKEHOB
15 dusnveckue U XMMUYECKUE CBOMCTBA but6mmorexa [IOK
ankeHoB. [IpaBuno MapkoBHUKOBa https://m.edsoo.ru/21069ccd
16 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubnmoreka [JOK
AJIKECHOB https://m.eds00.ru/665dc058
17 [IpaxTuueckas padora Ne 1 o reme bubmuotexa [JOK

"ITosrydyeHune 3TUIIEHA U U3YYEHHUE €T0

https://m.edsoo.ru/0941eed8
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CBOMCTB"

Pemrenne paC‘léTHBIX 3aaa4 Ha OoIpCaAcICHUC

bu6nmoreka [IOK

18 OJIEK oii o OpPTraHUYeCcKOro
MOTICKYIIAPHOI OpMYJIB! Oprait ' https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKagueHbl: CONpsKEHHDIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbBIC bubmorexa LOK
P » KYMYTID ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS
20 XHUMHYECKUE CBOMCTBA COMPSHKEHHBIX bubmmoreka [JOK
JIUEHOB https://m.edsoo.ru/e561253d
91 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnnorexa [JOK
aJIKaJuEeHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKH psijl, o01as
99 (bopmyna, HOMEHKIATypa, NEKTPOHHOE U bubmuoreka [IOK
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, https://m.edso0.ru/68b6cc4c
¢buznyeckue cBoicTBa
23 XUMHYECKHE CBONCTBA aJIKMHOB bubmmorexa [JOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b bubmmorexa [JOK
beakd POHHYIO https://m.edsoo.ru/7b1c48da
o5 CrocoObI TOTydeHUsT U TPUMEHEHNE bubnmnoreka [JOK
AJKMHOB https://m.edsoo.ru/a6f9alea
26 Pewenue 3anad: pac4€Tsl 10 YPaBHEHUIO bu6muoreka [JOK
XAMHYECKON peaKkuu https://m.edsoo.ru/5db8e526
97 Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TeMe
ApeHbl: TOMOJIOTHYECKHAN Psi, 00Ias
P P bubmuorexa [IOK
28 dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U

POCTPAHCTBEHHOE CTPOCHUE MOJICKYIT

https://m.edsoo.ru/a92a7094
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OcH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

bu6nmoreka [IOK

29
3aMeICHUS https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH
30 MIPUCOCTUHECHHMSI, OKHCIICHUE TOMOJIOTOB bubmorexa LOK
prcoe ’ https://m.edsoo.ru/a44alaed
OeH3071a
31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB bubmmoreka [JOK
CTUpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacuéTHBIX 337249 Ha ONPEICIICHIE
32 MOJIEK JmpHOﬁ (hopmyIIBI O F&HI/IECCKOFO bubmmorexa LIOK
YIP My P https://m.edsoo.ru/53461a2c
BEIIICCTBA
33 Crioco0blI MoTy4eHUs ¥ IPUMEHEHUE apeHOB bubmmorexa [IOK
i P P https://m.eds00.ru/6f717d09
34 I'ereTHueckas CBA3b MEKIY PA3THIYHBIMH
KJIACCaMH| YTJIEBOIOPOIOB
Pacuétpl o ypaBHEHUSIM XUMHUECKUX
35 peakuuii. CucremaTusanus U 06001eHe
3HAHUMU 110 TeME
36 [Ipupoanstii raz. IlonyTHble HEPTAHBIE Ta3bl
37 KameHHbIi yroias U IPOyKThI €T0 bubnmoreka [JOK
nepepaboTKu https://m.eds00.ru/69b3398b
Hed1b 1 ciocoOsI e€ nepepaboTKH.
38 [IpumeHeHne IPOAYKTOB EPEPAOOTKH bubnnorexa [IOK
p POAYK pep https://m.edsoo.ru/21f9de78
HePTH
39 ['eHeTHueCcKas CBSI3b MEXKIY pa3TMUHBIMU
KJIACCaMH YTJIEBOJIOPOIOB
40 ["asioreHonpon3BOIHEIC YTIIEBOIOPOIOB: but6mmoreka [IOK
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ANIEKTPOHHOE CTPOCHUE; PEAKIIUU
3aMeIleHHs raJloreHa

https://m.edsoo.ru/82b4d759

JleiicTBue 11e04uei Ha

41 raJoreHIpous3BoAHbIe. B3aumopeicreue
JUTAJIOTEHAIKAHOB C MAarHUEM U ITUHKOM
42 CucreMaru3anus 1 0000IIeHE 3HAHUH 110 bubmuorexa [JOK
pazzneny "YraeBonopoas” https://m.edso00.ru/20e89f22
43 KonTponbhas pabota no Teme bubmmoreka [JOK
"YraeBogopobr" https://m.eds00.ru/95¢9e298
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH s, oOmas ¢popmyiia,
44 CTPOEHUE MOJIEK le 30Me m{q) i bubmmorexa [JOK
P Y U, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccudukaus,
dbuznyeckue cBoiicTa
45 XUMHYECKUE CBOMCTBA MPEACITbHBIX bu6nmorexa LIOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CniocoOsbI oTy4eHus U IpUMeHEHUe bubanorexa [JOK
OZHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[IpocTeie 3¢Upsl: HOMEHKIIATYpa U
47 I/ISIZ)MC us (%))C(I;)6GHHOCTI/I (bHSI?I’EeCKI/IX u bubnmorera LHOK
pH, . https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOT0aTOMHBIE CITUPTHI: ITHIICHTIIUKOJIb U
48 TJIMIEPHH, UX QU3HNYECKUE U XUMHYECKUE bubnmorexa LOK
B U, https://m.edsoo.ru/ee4d84aa
CBOICTBa
49 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubnmnoreka [JOK
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
50 ®DeHO: CTPOCHHUE MOJICKYITBI, PUINIECKUE bu6muoreka [IOK

cBoiicTBa. TOKCHYHOCTH eHOIa

https://m.edsoo.ru/2ce726f8
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bubnunoreka LIOK

°1 XUMHHCCKHE CBOHCTBA (eHOIa https://m.eds00.ru/037ca5f9
59 CrniocoOblI MosTy4eHus U IpUMEHEHUe bubmmoreka [JOK
denona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. Pemenue
53 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME buGnuorexa [IOK
" " https://m.edso0.ru/fd0ced09
Crupthl 1 HEHOIBI
54 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO bubnnorexa [JOK
TEeMe https://m.eds00.ru/1810ch9b
Anbaeruibl ¥ KeTOHBI: SJIEKTPOHHOE
55 CTpOoeHHE KapOOHUILHOU IPYIIIBL; bubanorexa [JOK
TOMOJIOTHUYECKHUE Psifibl, 001as popmyia, https://m.edsoo.ru/b139beaa
U30MEpHsI © HOMEHKJIATypa
56 Anbaeruipl U KeTOHBI: GU3NYECKUE bubmmoteka IIOK
CBOMCTBA; peaKluu IIPUCOCIUHEHNUS https://m.edsoo.ru/c887425c
57 Peakimu oxucieHNs 1 KaueCTBEHHBIE bu6nmorexa LIOK
pEAKIHUH JIbJAECTHIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 Croco0bI TOTy4eHUs aTbACTHU/IOB U KETOHOB bubnnorexa [IOK
https://m.edsoo.ru/520d1c51
O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
59 KI/JIICJ'IOTI)I oco6eH§ofm CTpOCHIffI 170 bubmmorexa LIOK
’ https://m.edsoo.ru/fecOb113
MOJIEKYI
60 N3omMepus 1 HOMEHKIIaTypa KapOOHOBBIX bubnmnoreka [JOK
KHCTIOT, UX (pU3HUECKUe CBOMCTBA https://m.edso00.ru/700cc87b
61 XUMHUYECKUE CBOMCTBA MPEAETbHBIX bubnuoteka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
62 Oco0eHHOCTH CBOICTB MypaBbUHOM bubnmoreka [JOK

KHCJIOTBI. MHOTOOOpa3ue KapOOHOBBIX

https://m.edsoo.ru/bb31be71
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KHUCJIOT

OCc0OCHHOCTH CBOWMCTB: HEMPEICTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

63 MKapOOHOBBIX, TUIPOKCUKAPOOHOBBIX bubmorexa HOK
AHKap > THAD P https://m.eds00.ru/83a08773
kucinot. [IpencraBuTenu BoICIINX
KapOOHOBBIX KUCIIOT

64 [ToHsiTHE O MPOU3BOIHBIX KapOOHOBBIX bubmuoreka [{OK
KHCJIOT https://m.eds00.ru/0d162d9d

65 CrniocoOblI MoTy4eHus U IpUMeHEHUe bubmmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7c065c9d
CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,

66 obmas go 1\(/11) Jfa HU30MEpHS U ’ bubmmorexa [IOK

PMYTI, P https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

67 du3nyeckrue U XUMUYECKHE CBOMCTBA bu6nmorexa LIOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHbIX 3a1a4: 10 YpaBHEHHUIO

68 XUMHUYECKON peaKIliu, Ha OTpe/ieJICHIe
MOJIEKYJSIPHOU (POPMYITBI OPTaHHYECKOTO
BEIIECTBA
[IpakTuueckas padora Ne 3. Pemenue

69 AKCIIEPUMEHTATBHBIX 33134 TI0 TEME Bubmmorexa [IOK
" P 8 " https://m.eds00.ru/486671fb

Kap6onoBbie kucnotsl. CaoxkHbIE YUPHI

70 Kupsl: ctpoenue, pusndeckue u bu6muoreka [JOK
XUMHYECKHE CBOMCTBA (THAPOIU3) https://m.edso00.ru/a19c5b98
OcoOEeHHOCTH CBOMCTB JKHPOB, COJICPIKAIITAX

71 OCTaTKH HEIPEACIIbHBIX )I(E HBIX EI/IIZJ'IOT bubmmorexa [JOK

pe P ) https://m.eds00.ru/b0331922

’Kupsl B mpupoje

72 MBpl1a Kak cOJIM BBICIIMX KapOOHOBBIX bu6muorexa [JOK
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KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o
cuHTeTHYecKnX Moronux cpeactrax (CMC)

https://m.edso0.ru/3c566565

I'enernueckas cBsA3b yIriaeBOJOPOAOB U

73 KHCIIOPOACOAEPIKAILNX OPraHNIECKUX bubmorexa HOK
poAcotepxall p https://m.edso0.ru/56790c96
BEIIECTB
74 PacuéTel o ypaBHEHUSAM XUMHUYECKUX
peakui
75 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO bubmmoreka [JOK
TEME https://m.edsoo.ru/f8eaf2eb
OO06111as1 XapaKTEPUCTHUKA YIIIEBOIOB U
76 Knaccnq)mrc)a I/I?Ip TICBO f]; (MOHO-, TU- U bubmmorexa [JOK
YT s e https://m.edso0.ru/7a9693al
HoJIMCaxapuabl)
77 MoHocaxapuapl: pU3NUECKUe CBONCTBA U bubmuoreka [IOK
HaxO’KJICHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 IIpuMeHeHune TIII0KO3bI, €€ 3HAaYCHUE B bubmmnoreka HOK
JKU3HEEATENIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
HcaxapuIbl: caxapo3a, MaJIbTO3a U
79 faKTosap Haxomnegue B IIPUPOJE U bubnmorexa IOK
) PHPOA https://m.edsoo.ru/eb0384e7
MPUMEHECHHE JIUCAXaPHJIOB
[Tonucaxapuabl: CTPOEHHE MAKPOMOJIEKYIT,
80 Q)quecxgei XH;II/)I‘{GCKI/IG CB(?ﬁCTBa ’ bubmmorexa LIOK
’ https://m.edso0.ru/72a04508
MIPUMCHEHUE
bu6nunorexa LIOK
81 [TousTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
y https://m.eds00.ru/6216e766
Pemenne pacdeTHbIX 33724 Ha OINpeICTICHIE
82 OJIY BBIXOJ1a IIPOAYKTA PEAKIIMU OT bubmorexa HOK
a 71a TIPOLYITa peait https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
83 CucremaTu3anus ¥ 0000IICHUE 3HAHUH 110 bubmuorexa [IOK
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pazzaeny

https://m.edsoo.ru/08d4364c

KonTponbhas pabota no teme

bu6nmoreka [IOK

84 "Kucnopoacoaepxariue opraHu4eckue
POACOACPAAIINIE OP https://m.eds00.ru/42c6678e
COCTMHEHUS
AMUHBL: KIacCUPUKAIS, CTPOCHUE
85 MOJIEKYJI, oOmas (hopmyiia, u3oMepus bubmorexa LOK
I OOI PMYTIE, “p ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa v (pu3nuecKre CBOMCTBa
86 XUMUYECKUE CBOMCTBA AU (PaTHUECKUX bubmmoreka [JOK
aMUHOB https://m.edsoo.ru/1bc5cf80
87 AHUWIMH: CTPOCHNE aHWINHA, 0OCOOEHHOCTH bubnuoreka [IOK
XMMHYECKUX CBOMCTB aHHJIMHA https://m.edsoo.ru/39cd21f1
88 CrniocoOblI MoTy4eHus U IpUMEHEHUe bubanorexa [JOK
annpaTUIeCKuX aMUHOB https://m.edsoo.ru/eal38763
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
89 u3oMepus, (hpu3nyecKre CBOMCTBa bubmorexa LIOK
YL, ) https://m.edso00.ru/d1773e80
OTtaenpHBIE MIPEICTABUTENH 0-aMHHOKHCIIOT
XHUMHUYEeCKHE CBOMCTBAa aMHHOKHCIIOT, HX
90 OMOJIOTUYECKOe 3HAYCHIE aMUHOKHUCIIOT bubmorexa LOK
' https://m.edso00.ru/77df705a
CuHTE3 ¥ THIPOIU3 TIENTH]IOB
01 benku kak npupoaHble TOTUMEPHI; bubmuorexa [JOK
CTPYKTYpHhI O€JIKOB https://m.edso0.ru/429e9899
bubnunorexa LIOK
92 XUMHYECKUE CBOWCTBA OEIIKOB
https://m.eds00.ru/6237306d
A3oTconepKaliie reTeporuKInIecKue
93 coezu/IHeHEﬂ H J'IeI/IH(I))BLIe KHUCIIOTHI: bubmmorexa [JOK
K ' https://m.eds00.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh
94 [IpaxTuueckas padora Ne 4. Pemenue bubnuorexa [IOK

SKCHCPUMCHTAJILHBIX 3a/1a4 1O TCMC

https://m.edso0.ru/8e3c02d1
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"A3oTcoaeprKalie opraHu4ecKue
coenuHeHus"

[IpakTuueckas padora Ne 5. Pemenue

JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnuoreka [JOK
95 . 1
'Pacnio3HaBaHuE OpraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequueHui"
KonTponbhas pabota no Teme
96 "A30TCOIepIKaIIIe OPraHUICCKIEC 1 bubmmorexa [JOK
ACP " He op https://m.edso0.ru/ce561bc7
COCITUHEHUS
OcHOBHbIE OHATUS XUMHUH
97 BBICOKOMOJIEKYJISIPHBIX COETMHEHUI U 1 bubnnoreka [JOK
METO/IbI UX CUHTE3a —IIOJUMEPU3ALIUS U https://m.edsoo.ru/7aa63ebd
MOJTMKOHICHCAIIHS
08 [TnactMaccel. YTunuzanus u nepepadoTka 1 bubmuoreka [IOK
IJIACTHUKA https://m.edsoo.ru/82242e0f
99 DacToMephl: HaTYPaJTbHBIA CHHTETUYECKHE 1 bubmuoreka [IOK
Kay4dyku. Pe3una https://m.eds00.ru/246103ec
Bonokna: HaTypanbHbIe, HCKYCCTBEHHEIE,
100 cunternuyeckue. [lomumeps! crienuaaTbHOTO 1 bubmmorexa [TOK
’ p H https://m.edso00.ru/5963a601
Ha3HAYCHUS
[IpakTuueckas padora Ne 6. Perenue
101 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME 1 bubmmorexa [JOK
" P 8 " https://m.edsoo.ru/3aebd77a
PacnioznaBaHue miacTMacc v BOJIOKOH
O060011eHNEe U CUCTeMAaTU3aIMS U3YYEHHOTO
102 Martepuaina rno teme "BricOkoMOneKynsipHbIe 1 Bubmmorexa [IOK
P " P https://m.edso0.ru/6a22ble8
COCTMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PecypcChl

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 bubmuorexa [JOK
aneMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee

5 CtpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB, 1 bubmmoreka [JOK
KBAaHTOBBIC YHCIIa https://m.edsoo.ru/b4d9fffa

3 Kiaccupukanuss XUMHUYECKHUX 3JIEMEHTOB (S- 1 bubmmoreka [JOK
, p-, d-, f-a;memenTHI) https://m.eds00.ru/61294af9

4 PacnipeneneHue 3J1eKTPOHOB 110 aTOMHBIM 1 bubanorexa [JOK
opOuTansim https://m.edsoo.ru/f5f750fe
DneKTPOHHBIE KOH(UTYpAIIH aTOMOB

5 3JIeMe§TOB B OCHOI;II){OI\?III:I)/I Il-:036y>K,Z[éHHOM 1 bubnmorexa IOK

https://m.eds00.ru/8149e846

COCTOSTHUU

6 DNeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 bubmuoreka [IOK
DIIEeKTPOOTPULIATETEHOCTh https://m.edso00.ru/a0764b24
[Iepnoanueckuii 3axoH u [lepnoanueckas

7 crucTeMa XUMMHUYeCcKux anemeHToB [[. U. 1 bubmuorexa [{OK
MenpeneeBa, CBsI3b C COBPEMEHHOM TEOpHE https://m.eds00.ru/16957c01
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB

3 XUMUYECKHUX AJIIEMEHTOB B 00pa3yeMbIX UMHU 1 bubnmnoreka [JOK
IIPOCTHIX M CJI0KHBIX BELIECTB IO IPYIIIIAM https://m.eds00.ru/f8468927
U TICpHOIaM

9 CucreMmaru3zanus 1 0000IIeHNe 3HAHUH 10 1 bubnunoreka LIOK
TeMe https://m.edso0o.ru/8fad2942

10 Bunbr xuMudeckoi cBsi3u. MexaHu3Mbl 1 but6mmoreka [IOK



https://m.edsoo.ru/59c112ee
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00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexXMoeKyIsipHbIC
B3aUMOJICUCTBUA

https://m.edsoo.ru/5a8072af

BaneHTHOCTS U BaJICHTHEIC BO3MOXKHOCTH

11 aToMOB. CBSI3b AJIEKTPOHHOU CTPYKTYpPhI bubmmorexa [JOK
) P PyKTyP https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bu6nmorexa LIOK
COEMHEHUSX: COCTaB U HOMEHKJIATYpa https://m.edso0.ru/8c66b12a
BemecTBa MosekynspHoOro u

13 HEMOJIEKYJIIPHOTO CTpoeHus. THrmbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIICCTB

14 IToHsATHE O IUCIIEPCHBIX CUCTEMAX. bubmmnoreka HOK
IIpencrasienne 0 KOJUIOUIHBIX PaCTBOPAX https://m.edsoo.ru/da2c70e4
HctuaabIe pacTBOPHI: HACHIIIICHHBIE U

15 HEHACBI erHLIe r';CTBO UMOCTb bubmmorexa [IOK

m > P P ' https://m.edsoo.ru/e9ccdd8d

Kpucramnornaparst

16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubnnorexa [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3a1au ¢ UCmoIb30BaHUEM TTOHSITHIA

17 "MaccoBas Joad pacTBOPEHHOTO BemecTsa" bubmmorexa TIOK
| P P | ’ https://m.edso0.ru/785e0ab4

MOJIIpHAsi KOHIICHTPAIUs

18 Knaccudukanus u HoMeHKIaTypa bu6muoreka [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 bubnunorexa LIOK
TEMeE https://m.edsoo.ru/8d2c6a3a

20 KonTtponsHas padora o temam "CtpoeHue bubnuorexa [IOK

aroMma. [lepuoanueckuii 3aKOH 1

https://m.edsoo.ru/70a60aa4
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[Tepuoanueckast cucteMa XUMHUYECKUX
snemeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.

bubnunoreka LIOK

21 3aK0H COXpaHEHMS MAacChl BEIECTB; 3aKOH
P m https://m.edsoo.ru/6335cdd2
COXPaHEHMsI U IPEBPALIEHUs SHEPTUU NIPU
XUMHUYECKHX PEeaKLUiX
99 TernoBbie 3 (HEKTh XUMUYECKUX PEaKITHii. bubnuoreka [IOK
TepMoXuMHUECKHE YPaBHEHHUS https://m.edsoo.ru/d1db86da
93 Bbruucnenus no ypaBHeHUsIM XUMUYECKUX bubnuoreka [IOK
peakuuii ¥ TEepPMOXUMHYECKUM YPAaBHEHUSIM https://m.eds00.ru/87b13954
CKOpOCTbh XMMMUYECKOH pEaKLuH, €€
24 3aBHCUMOCTH OT Pa3INUHBIX (PAKTOPOB.
Karanu3z u xaTanu3aTopbl
25 ['oMoreHHbIe U reTeporeHHbIe peakuu
[TpakTuyeckas padora Ne 1 o teme
26 "BausiHue pa3nuuHbIX GaKTOpPOB Ha bubmmorexa LIOK
P . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOM peakuu
97 OOpaTtuMbie U HEOOPATUMBIE PEAKIIUU. bubnuotexa [JOK
XHUMHYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTrueckast padorta Ne 2 o teme
28 "BnusiHue pa3nnyHbIX GaKTOpOB HA Bubmmorexa [IOK
P P " https://m.edsoo.ru/3bf34el7
MI0JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS
DNEKTPOIUTHYECKAs JUCCOLUAIHS.
29 CI/IJ‘II)HI;IG U cialble 1eKTponuThl. CTeneHb bromorexa LIOK
P ' https://m.edsoo.ru/5f766bdf
U CCOLIMALIUU
30 Honnoe npoussenenue Boasl. Cpena bubnmoreka [JOK



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
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BOJIHBIX PacTBOPOB. BoopoiHbIii
nokasatenb (pH) pactBopa

https://m.edso0.ru/3966ca89

I'mpponus coseid. Peaknuu, nporekaromuye B

bu6nmoreka [IOK

31
pacTBOpaX 3JIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[TpakTuueckas padota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUU B PACTBOPAX bubmorexa LOK
P P P https://m.edsoo.ru/2e3daeb0
JIEKTPOIIUTOB
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC
33 eakIuu. BaxxHennme okuciIuTenu u bubmmorexa [JOK
pearti. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubmmoreka [JOK
Oananca https://m.edso0.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnorexa [JOK
BEILECTB https://m.eds00.ru/93fb97d2
36 Pemienue 3agau pa3auyHbIX TUIOB brbmmorexa [JOK
A&t p https://m.edsoo.ru/5a859d16
37 Pemenue 3a1a4 pa3muIHBIX THIIOB brbmmorexa [JOK
Aatp https://m.edsoo.ru/5afa265d
38 CucremaTtu3zaiiys U 0000IIeHHE 3HAHUMN TT0 bubnnoreka [JOK
TeMe "XuMnueckue peakuu' https://m.edsoo.ru/c161eb85
39 KonTtponbHas pabora o teme bu6muoreka [JOK
"Xumnueckue peakuuu"” https://m.edsoo.ru/a8a0a930
[Tonoxenune Hemeramios B [leprnognueckoit
40 CHUCTEME XMMUYECKUX A1eMeHToB /[]. 1. bu6muoreka [JOK
MeHneneeBa 1 0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/8ca2dcad
aroMoB. PHU3UUYECKUE CBOMCTBA HEMETAIIOB
41 AmnoTponusi HeMeTauIoB (Ha pumepe bubnmoreka [JOK

KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)

https://m.edsoo.ru/ef92c91c
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Bopopona: nony4yenue, Gpusndeckue u

bubnunoreka LIOK

42
XUMHYECKHE CBOMCTBA. [ napu bl https://m.edso0.ru/0aa8f613
I"anorensl: Hax0XKACHUE B IPUPOJIC,
43 CHOCOOBI TIOJ CH)I:[/ISI (1)H3Hti:cfmﬂe u bubamorexa LIOK
yi L https://m.edso0.ru/4e223795
XMUMHUYECKHE CBOMCTBA
I"anorenoBonopoabl. Baxknenue
44 KUCJIOPOACOAEpKAINE COETUHEHUS bubnnorexa [IOK
POACOACPAtL a https://m.edsoo.ru/6b3255e6
rajjoreHoOB
JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI
45 [IOJIyUYEHHS TaJIoreHoB. [IpuMenenue bubmorexa LIOK
yi P N https://m.edsoo.ru/6971aca4
rajioreHOB U X COEIUHEHUI
[IpakTuueckas padora Ne 4. Pemenue
46 SKCIEPUMEHTAILHBIX 3a4a4 10 TEME bubmorexa [IOK
" P " 8 https://m.edso0.ru/8b26fecd
I'anorensl
Kucnopon: nabopatopHsie u
47 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS, bubmmnorexka [HOK
du3nUecKue U XuMHIeckue cBoicTra. O30H. https://m.edsoo.ru/c8abc36a
[TpuMmeHeHne KUCIopoia U 030Ha
bubmmoteka IIOK
48 O
KCHBL I TICPORCHIIbE https://m.edso0.ru/5¢8816a0
49 Pemenue 3amau pa3nuuHbBIX THIIOB bubmmorexa TTOK
Aatp https://m.eds00.ru/2b6d8bab
Cepa: Hax0KIEHHE B PUPOJE, CIIOCOOBI
50 HOJI'I) CHHS £M3quc1<1/11)e E ;II/IMquCKHe Bubmmorexa [IOK
Elq ’ https://m.edsoo.ru/46afael6
CBOIicTBa
but6mmoreka [IOK
51 CepoBoIopo., ¢
POBOZIOPOL, CYIL(uIp! https://m.eds00.ru/7c875999
52 Kucnopoacoaeprkarniie COeTMHEHHS CEPHI. but6mmoreka [IOK
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Oco0eHHOCTH CBOICTB CEPHON KMCIIOTHI

https://m.edsoo.ru/8cfa2548

[TpakTuueckas padora Ne 5. Pemenue

53 IKCIIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa bubamorexa LIOK
) P " 8 P https://m.edsoo.ru/0afb05e4
U €€ COeIMHEHUS
A3OT: HaX0X/JIeHHE B IPUPO/IE, CTIOCOOBI
54 noTydeHus1, GU3NIECKHUE U XUMHUYECKUE bubmmorexa [JOK
. X https://m.edsoo.ru/badd2255
CBOICTBa. AMMUAK, HUTPUIBI
55 Kucnopoacoaepxaniye COeIMHEHUs a30Ta. bubmmoreka [JOK
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IprMeHeHue a30Ta U €ro COEqUHEHNN. bubnuoreka [IOK
A3oTHBIE y1OOpeHHS https://m.eds00.ru/129f5059
®Docdop: HaAXOXKIEHHE B IPUPOE, CIIOCOOBI
$op A PHPOA bubnuoreka [IOK
57 MONyueHus, PU3NYECKUE U XUMHUYECKHE
: https://m.edsoo.ru/9a6b43ec
cBoiictBa. @ochunbl u pochun
58 Oxkcunsl pocdopa, pochopcoaepxarine bubnmoreka [JOK
kucinoTsl. Conu pochopHO KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenne pocdopa u ero coeNUHEHHI. bubmuoreka [JOK
®dochopuble ynoopeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Perenue
60 IKCIIEPUMEHTAITLHBIX 3a71a4 10 TeMe "A30T bubmmorexa [JOK
P 8 " https://m.edso00.ru/8175ac3f
u ¢pocdop 1 UX COeAUHEHUS
VYraepon: HaX0X/JeHHE B IPUPO/IE,
61 annof OTHbIE MOTU(UKA EI/I'p(I)I/ISI/I‘{eCKI/Ie u bubnmorera LHOK
p ;H T https://m.edsoo.ru/1eb19f9e
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE
62 Oxcupn yriepoaa(ll), oxcuz yrinepoaa(1V), bubnuotexa [JOK
YTOJIbHAst KUCJIOTA U €€ COJIN https://m.edsoo.ru/dba58adf
63 Pemenue 3aay pa3nuaHbIX TUIIOB bubnnorexa LOK

https://m.edso0.ru/6029b609
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Kpemunii: HaxoK1eHue B IPUPOJE,

64 CrocoObI TOJTydeHHsI, PU3HUCCKUE 1 bubmmorexa [JOK
. https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuusi(1V), kpemHueBast KMCIIOTA, bubnmnoreka HOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM. bubmorexa [JOK
66 CreKio, ero HojtyuelHe, BiLIE CTeKa https://m.eds00.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3nu4HbIX TUTIOB bubmmorexa [JOK
https://m.edso0.ru/b624f801
68 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO bubnnorexa [JOK
teme "Hemeramibr" https://m.edsoo.ru/6e864db5
" " bubmuoreka [IOK
69 KonrtponsHas padora no reme "Hemeranisl https://m.edsoo.ru/d0484CT6
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOTHI, bubmmnorexka [HOK
KOPPEKIHs OMUO0K https://m.edsoo.ru/2b7e9510
[Tonoxenne meramnos B lleprnognueckon
71 CHUCTEME XMMUYECKHUX HIEMEHTOB. bubmmnoreka [HOK
Oco0EHHOCTH CTPOCHUS DIIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI0YEeK aTOMOB METAJIJIOB
79 OO6mue ¢puznueckre CBOMCTBA METAIIIOB. bubnmnoreka [JOK
[IprMeHeHne MeTallJIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bu6nunorexa LIOK
73 Cnnael MetaiioB. Koppo3ust meTamioB https://m.edsoo.ru/42b872e3
74 Pemenne 3a1a4d pa3nu4HbIX TUIOB bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
75 DIIEKTPOXUMUYECKUHN P HAIPSHKEHUM bubnmoreka [JOK

MeTauioB. OOIIHe CIOCOOBI MOTYYSHUS

https://m.edsoo.ru/94eb377a
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MCTAJIJIOB

OO6mas xapakrepucTuka metayioB |A-
rpymsl llepruoanyeckoi cucrteMsl
XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanuii:

bu6nmoreka [IOK

76 NoJy4eHue, pu3nuecKkue u XUMUIEeCKHue https://m.edsoo.ru/e12¢c26b3
CBOICTBa, IPUMEHEHHE ITPOCTHIX BEIIECTB U
UX COEOUHEHUN
O6mas xapakrepuctuka metaiuion |A-
rpymms! llepruoanyeckoi cucteMbl

77 XHMUYECKHX JIEMECHTOB. Maruuii u bubnunoreka LIOK
KaJIbLUI: OJdy4YeHHe, (PU3nuecKue u https://m.edsoo.ru/7c3e49c0
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUIN

78 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHUS bubmorexa LOK

https://m.edsoo.ru/c74bfae9

79 AIOMUHUI: TIOTy4YeHHe, (pusndeckue u bubmmnoreka HOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AMdoTepHbIe cBOMCTBA OKCHIA U

80 TUAPOKCH/IA aTFOMHUHHUS, bu6nunorexa LIOK
TAAPOKCOKOMILIEKCHI AITFOMUHUS, UX https://m.edsoo.ru/5d12d318
pUMEHEHNE

81 Pemenue 3an1ay pa3nu4HbIX TUIIOB
[Tpaktuueckas padora Ne 7. Pemenne

82 AKCIEPUMEHTAJIBHBIX 3a/a4 10 TEME bubnmorexa LHOK
" " https://m.edso0.ru/27a4af43

Mertasuibl J1aBHBIX TOATPYII

OO0mast XxapakTepUCTHKa METAJIJIOB

83 no6ouyHbIX ToArpym (b-rpyrmm) bubnuoteka [JOK

[Teproanyueckoil CUCTEMbI XUMHYECKUX
2JICMCHTOB

https://m.edso0.ru/610d7431
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Du3nyecKue 1 XUMHUYECKHE CBOMCTBA XpoMa

bubnunoreka LIOK

84
Y €ro COeIMHEHUM, UX MPUMEHEHUE https://m.edso00.ru/9911bef3
Baxwuelime coelMHEHNS] MapraHia.
85 [lepmanranat Kauus, €ro OKMCIUTEIbHbBIC bubmorexa LOK
P . ’ https://m.eds00.ru/039d69c8
CBOMCTBA
du3nvecKue U XUMUYECKHE CBOMCTBA
86 )Keresa u ero coeqnHeHui. [lomydenue u bubmorexa HOK
' i https://m.edso0.ru/1b7f8741
MIPUMEHEHHUE CIIJIaBOB XKeJe3a
87 du3nyecKue 1 XMMUYECKHUEe CBOMCTBA MEIU bubnuorexa [IOK
1 €€ COeTMHEHUH, UX TPUMEHECHUE https://m.edsoo.ru/2bc0f954
®du3nYecKue U XMMUYECKUE CBOMCTBA IIMHKA
88 M €r0 COEeIUHEHNH, NX IPUMEHEHNE buGnuorexa [IOK
’ p ' https://m.edsoo.ru/b1f2beal
"M IpOKCOKOMITIIEKCHI ITUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bu6nunorexa LIOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://m.edso00.ru/a6e352ea
MerTainbl TOOOYHBIX MOATPYIIT
90 Pemrenne 3a1a4u pa3andyHBIX THIIOB bubmorexa HOK
AT p https://m.edsoo.ru/a8b83d83
01 O06o01IeHne U cucTeMaTU3alus U3Y4eHHOTO bubnnorexa [JOK
Marepuaia rno reme "Metamibt" https://m.edsoo.ru/e91fe975
bubnunorexa LIOK
92 KontponbHas padota o teme "Metayibr"
p p https://m.edso0.ru/83f63ea3
03 AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOTHI, bubmuorexa [IOK
KOPPEKIIHSI OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B o6ecrieueHUN yCTOHYMBOTO
9 a3BUTHUSA 4yesoBeuecTBa. [ToHsATHE O bubmorexa [IOK
p ' https://m.edso0.ru/080fe1f0
Hay4HBIX METOJIaX MCCIIEIOBAHUS BEIIECTB
95 Hay4unble mpUHIIUTIEI OpraHU3aluN bubnuoteka [JOK
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XUMHUYECKOTO MPOU3BO/ICTBA.
[TpombIlIIEHHBIEC CITOCOOBI TTOJTYYCHHS
Ba)KHEUIIINX BEIIECTB

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

96 XUMHUYECKOE 3arpsAI3HEHUE OKPYKAIOIIEN 1 bubnmnoreka HOK
CpElBl U €r0 MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XuUMUS U 3J0pOBbE YEIIOBEKA. 1 bubnmnoreka HOK
JlekapcTBEeHHBIE CpeCTBA https://m.edso0.ru/a6552721
08 Xumus nuim. Poibs XuMuu B 00ecIieueHnu 1 bubnunoreka LIOK
[IUIIEBON OE30IMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u naproMepHbIe CpeaCTBa. 1 bubnnorexa [JOK
beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENBCTBE. BaxkHeiime
100 CTPOUTEIbHBIC U KOHCTPYKIITUOHHBIE 1 bubmorexa HOK
p pyKH https://m.eds00.ru/61e69003
MaTepHuabl
101 XuMHS B CETbCKOM XO3SMCTBE. 1 bubmmoteka IIOK
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHUS https://m.edsoo.ru/fd39587d
Cucremarusanus 1 0000IeHNe 3HAHUHN 110 bubmmoteka IIOK
102 1
TEME https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus; yriayonennoe ooyuyenue, 10 kmacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u ap.; nox penakuueit Jiyanna B.B. O01iecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe od1iecTBo «M3aaTenbcTBO
«IIpocsemieHue»

* Xumus; yrioyonenHoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






