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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkKeHu «CTparerum pa3BUTHS BocnouTaHud B Poccuiickoil
Oepnepanuu Ha niepuoj 10 2025 ropa» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11  kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IIEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy UX K OBICTPO MEHSIOIIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHUS OOy4YeHUsS B OpraHu3anusix mnpodeccruoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE TMpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAsA, pealu3anusi KOTOpoW oOecreynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: NPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4eHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax HTOTOBOHl arrectaud B (OpMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesneseHue M CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
COJIep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpamMMe MO XUMHH MpPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpA €ro BapHATHBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAUYCHUU TIPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOYYEHHSI Ha YpPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHsI B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLUMIUIMH B By3aX M OPraHU3aLHUAX CPEIHEro MpopecCHOHAIBHOTO
oOpa3zoBanus. B 93Toli CBs3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C IEPCIIEKTUBOM MOCIEIYIONIETr0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepasibHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO O00mero o0pa3oBaHUs
u3ydeHue rmnpeamera «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOMIEHHBIX  CIIOCOOOB  JEATEIHLHOCTH, HWMCIOIMIMX  MEXIUCIUTINHAPHBIN,
HAANpPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHMUSI ITUX KYpCOB B IpPOrpamMMe IO XHMHUHU 3a OCHOBY
npuHATel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYEHHMs MpeaMera oOecrnedeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEJAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUI, pACCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUECKOW KUHETUKU
U TepMoauHamMuKku. W3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ oOpa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  JomnojHseTcs  (HOpMUpPOBAHMEM  TIpPEACTaBICHUM 00
IEKTPOXUMHUYECKHX IPOIECCaxX U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILLIECTB.
B kypce opranmyeckod XMMHUU TPU PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrcsa 0co00e BHUMaHUE BONpocaM 00 3JEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHUS JIJIsl KJIACCOB OMpPEaeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpPKaHUM IpeaMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYECKOro mnpoduius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaina mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeIMeTa B JAaHHOM CIlyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHM B XUMUU U B (PU3KKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopusi B (DPU3MKE), 3aKOHbI COXPaHEHHUs



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

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonoruueckoro npoduist OOJIBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae mpenoctaBisieTcss  BO3MOXHOCTh sl Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHMS O cOCTaBe M CBOMCTBAx IPEICTABUTEIICH
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 MPAKTUYECKOTO MPUMEHEHUS HAyUHBIX
3HaHUU HU3y4YeHHE MpenMera «XUMHs» Ha YriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YU€OHBIMHU MPEIMETAMHU.

[Ipn u3ydyeHuun ywyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oodiiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3ajjaueil MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHUU Kak o00JacTh COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€EJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHMS MpeAMeTa MNpearoyaraet
peanu3anuio Takux LeseH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B 0OecrieueHUuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIICHHMH  IpoOsemM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBbIX HCTOYHUKOB YHEPTHUH, B
o0ecleyeHnr palrdoOHAIBHOTO MPUPOJONOIb30BaHUS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUs U OOILIEH KyJIbTYphl YEIOBEKAa, a TAKXKE 3KOJOTHMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MMPUPOIHOI cpefe;

e OCBOCHME CHUCTEMBI 3HAaHHM, JIEKAINMX B OCHOBE XUMHUYECKOMU
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUW XHMHUHU, COBPEMEHHBIX IPEIACTABICHUU O
CTPOCHMHU BEIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUsS XMUMHUYECKUX PEAKUUU, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 001uX
HAy4YHBIX IPUHLUAIIAX XUMUYECKOTO IIPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN JUIsI OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XWMHH, IJIi OOBSCHECHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C TTO3UIIMKA SKOJIOTHYECKONW 0€30MTaCHOCTH TIOCIICACTBUN
OBITOBOII M MPOU3BOACTBEHHON JI€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3ZBOJCTBOM, HCIIOJIb30BAaHUEM U  MepepadOTKOM
BEIIECTB;

yrayOjieHue  TPEACTAaBICHHMM O  HAy4YHbIX  METOJax  IO3HaHUS,
HEOOXOJMMBIX [IJIi MPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHHS XHUMHUYECKUX SIBJICHUM, UMEIONIUX MECTO B
MIPUPO/JIE, B MPAKTUYECKOU IEITEIBHOCTH U TOBCETHEBHOM KU 3HH.

B mnnaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1IEJOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33a4H, KaK:

BOCIIUTaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUSI K TPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKJIATHBIX HCCIEIOBAHUNA B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIICKTYATBHBIX M TBOPUYCCKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHUIO YCTIEITHON MPOo(deCcCHOHATBLHON U 00IEeCTBEHHOM NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIBHOCTH.

OO6miee YKnciIo 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpejaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B Heel0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaeH
yraepoja. Mexanus3mbl 00pa3oBaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM panukane, HykiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT OpraHvdeckux coenuHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpraHUYeCKuX CoeAUMHEHUN. MOoJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpali¢HHasl,
ckenetHass. M3omepus. Buuabl u30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCITMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpencraBnenre o kiaccupukaiuu opraHudeckux BemiectB. [loHsTue o
dbynkunonagsHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, 001Iast popMyia, HOMEHKIIATypa U
M30MepHsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpPHU3aLINH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHME MOJEKY] AalKeHOB, Sp -
ruopuau3anys aTOMHBIX OpOHWTanel yriepoaa, 6- U m-CBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH IMPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepona. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIMi Ha TPOKUHYIO CBs3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopolibl (apeHsl). ['oMojoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEAKIMU 3aMEIICHUS] B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJIKUIbHBIX PpPaTUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus ctuposna. CriocoObl MOTyYeHUS U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI# yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOsl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboTKu HEPTH, UX IPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIEnNound. B3auMoaencTBUEe IUTraJIOTCHAIIKAHOB C MAarHUE€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kajiis, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHUE OSTUJIICHA U
U3YYEHUE €ro CBOWCTB, O3HaKoMieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3lamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOAOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJUHEHHS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CIHUPTOB. BOIOpOAHBIE CBA3M MEXAY MOJIEKYJIAMH CIHUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHHs] W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJIEHCTBHE C OPraHUYEeCKUMU
U HEOPraHWYeCKHMMH KHUCIOTaMH, KayeCTBEHHAs peaKlusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSAHHE TUIPOKCOTPYIIIBI U
oenzonbHOTO sAnpa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ANIBJETH/IBI U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyecKue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHCIIEHHUE albJEeTUI0B, KAYECTBEHHbIE PEAKIIMH HA aJIbJIECTUIBI.
Crioco0b!I oJTyyeHus: ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KHUCI0T. M3oMepus n HoMeHki1atypa. @usndeckue cBOMCTBA
OJIHOOCHOBHBIX MpPEAEIIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW MU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nyecKkue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1enoyHoi cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

MpbI1a KaK CONM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaos (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJIOYHOKHCIIOE OposkeHue. IlIpuMeHenue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHusMa. Jlucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponmus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W Hewnono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmania, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakuMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIH3, MOJyYyeHUEe >PUpPoB 1eutoa03bl. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJICHUE 3TWJIOBOTO CIHPTAa B aJbJETHJ]I HA PACKAIEHHON MEIHOM ITPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumMuyeckue CBOICTBAa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammoaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTANIbHBIX 3a7ad 1Mo temMaM «ChupThl U
dbenomsly, «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPBIY.

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHu .

AMUHBI — OpraHUYecKue MPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMECHKIATypa U (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHbIE peakuuu Ha aHWiIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OUu3NYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCAuY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpPETHUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METOJbl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha OCJIKH, pEIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 II0 TeMaMm
«AzoTcoaepxanue OpraHUYECKue COCIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNM, CPEAHSAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonmumepubie Marepuanbl. I[lmactmacchl (TOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJIUMETUIMETaKpuiIaT, TMOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpoH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHue MoJIeKyJIsIpHOM (DOPMyJIbl OPraHMYECKOTO COCJAUMHEHUS IIO0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOpPMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEHIECTB, YCTAaHOBJEHUE CTPYKTYpPHOU (QopMyIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpPENEICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuyst MeXIpeaMETHBIX CBS3EH NPU U3YYEHUH OPTraHUYECKON XWMHH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK UM TMOHSITUH, MNPUHATHIX B OTIEIbHBIX MPEIMETaxX
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajiu3, CHUHTE3, Kiaccudukaiusi, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
OPHEPreTUYECKUN YypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMYMHBI, €IUHHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX siaep. XuMu4eckun sneMeHT. M3oromnel. CtpoeHne
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMHU4ecKix 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypaluyd HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

Ilepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBa3b NMEepUOANYECKOr0 3akoHa U [leproanyeckoil CUCTEMBI
XAMHUYECKUX DAJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynonaM ¢ TepuoaaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMH4UecKasi CBsI3b. BHIIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BomopojHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucteMax. Mctuaable pacTtBopsl. [lpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALIMM pPaCTBOPOB:
MaccoBasi JoJisl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHLEHTpalus. HacellleHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBHUATLHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusxX. TernoBble 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIuu. XuMU4Yeckoe paBHoBecue. KoHncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble W cJaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. I[Ipollecchl OKUCIEHHS U BOCCTAaHOBJIEHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoN 3JIEKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJIbl M3YyYE€HUS BEIIECTB W HX NPEBPAIICHUN:
pa3lIoKEHHUE TMEPOKCHUIA BOJAOPOJa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUTMUECKUX PEHIETOK, IPOBEICHNUE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHrue
Cpeabl pacTBOPOB C IMOMOIIBI) WHIWKATOPOB, M3YYCHUE BIIASHUS PaA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonmoxenne HemerawuioB B llepuognueckor cHUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIIMHU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigydeHus, (U3NYEeCKue U
XAMHUYECKUE CBOMCTBA. | aJloreHOBOAOPOAbI. BaxkHeunire KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI TOTYYCHUS
rajoreHoB. [IpuMeHenre rajioreHoB U UX COEUHEHNN.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @u3nUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. HaxoxzaeHue B TpUpPOAE, CHOCOObI MONYy4YeHUS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. Haxoxnenue B mpupojie, CHocoObl MONydeHus, (punyeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4deHUS, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepona, HaxoxJIeHWE B IpUpoje. AJJIOTPOIHbIE  MOJIU(PUKALIMY.
duznyeckue M XUMUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHN.

Kpemunii. Haxoxxnenue B mpupome, crocoObl MONy4eHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeKs0, ero noJiy4yeHue, BUIbl CTEKIIA.

[Tonoxenne MetamoB B [leprnoandeckoil CUCTEME XUMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3ndeckue cBOWCTBA MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmiaBel METANIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  metawioB.  OOmuMe  CrocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPTUsl, MUPOMETAILTYPrus,
anekTpoMetaiutyprusi. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonyudeHue, ¢GU3NYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MMPOCTHIX BEUIECTB U UX COCAUHEHHUIA.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblHi: TOJy4eHHE, (U3NYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noydyeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHia W €ro COEIUHEHUII.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonyueHue u npuMeHeHHE Keje3a
Y €r0 CIUIaBOB.

Ou3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHun. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHHM.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCHIA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX U IIEJTOYHO3EMENIBHBIX METAIUIOB C BOJIOM (BO3MOKHO HCITOJIB30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMN HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
U KAaTHOHbl METAJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUS M IIUHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertasibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTUA denoBedyecTBa. [lonsTue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTHHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJia). [IpoMblliIeHHbIE CTTOCOOBI MOYYEHUS! METAIIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPENbl U €ro MOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ©W 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUM B pa3BUTUHA MEAULMHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30MacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B IIOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIC YI00pPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KPacKu, CTEKJIO, KE€paMHKa.
Marepuansl i 31eKTpOHUKUA. HaHOTeXHOIOTHH.

PacuérHblie 3anaumn.

Pacuétel: Maccel BemiecTBa Wian o0bEMa ra3oB MO MU3BECTHOMY KOJIMUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEéMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE PACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacCTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKLIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBsA3€d TMpU  H3ydYeHUM oOOIed u
HEOpPraHn4eckorM xuMuu B 11 Kilacce ocylIecTBIIIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
peaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01nue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, nepuoguIHOCTh, HAOIIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHUE.

dusuka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, Tel0, O0OBEM, arperaTHOE COCTOSHHME BEIIeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, onochepa, MeTadoIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOpHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAaeMble, TOTUIUBO,
PECYPCHL.

TexHoNorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJLUTYPIHs, CTPOUTENIbHBIC
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIILIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIPEACICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTUYECKOU JEATEILHOCTH
0Oy4JaronIMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHLHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
oOydJarommxcs B MPOIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHUSI 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHBIX BUIOB YYCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTarT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUsA, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsl TpaBwi 0e30MacHOTO OOpallleHUs C BELIECTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIIBHOTO W  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN U HENPHUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEI0BATEIbCKOM
NESATEeTbHOCTH, OOIINECTBEHHO TOJIE3HOM, TBOPYECKOW W JPYruX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTUE B PEHICHUWH NPAKTUYECKUX 3aaad
COI[MAJILHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IuyHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUHU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3ani COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IIEJI€CO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMAaHHUA TJI00AaTBHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIHSHUA
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLUUAIBHON CPEIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOIArONPUSTHBIE KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHMKATHUBHOM M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUU(PUKA XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOU
HUMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBJICHHOCTH W BaXXHOM poJid B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOM 0€30MacCHOCTH, B PAa3BUTHH MEAMIIMHBI, 00€CTIeUeHNN
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBaHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XHUMHUYECKHAE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K TO3HAHUIO, UCCIIEI0BATEIBbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJY4YEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMUHbIX cdepax MpodhecCHOoHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHHUS  MHMPOBO33PEHHS]  OOydYaroIIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKaOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaronXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKune aeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTUS U1 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUH;

BBEIOMpaTh OCHOBAHUS M KPUTCPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEHUS (MHAYKTUBHbIC, JENYKTUBHbBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUKU CHUMBOJHAYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJACIBHBIC TTPEACTABICHUS — XUMHYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OPMYyJIMpPOBAaHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJIIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynibTaT, (opMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIIPABOYHBIE MOCOOWS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OopM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh Pa3IUYHbIE METOJblI MIPU TOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW IS BBIMOJHEHUS YYCOHBIX 3a/1a4y
OIPEAECIIEHHOTO THUIIA;

NpUOOpETaTh OMBIT HCMOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpelncTaBiICHUS
uHpopmaruu (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, OpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMel pe3yJIbTaTOB IMO3HABATEIBHOU JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaanu3alud yueOHOro NpoeKTa, 1 (PopMyJIUpOBaTh BHIBOIBI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, OMpenelsas e¢ Ieau W 3aJadd, KOHTPOIHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuT™M JACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX M HCCIIENOBATCIIbCKUX 3aj7ad, BBIOMpaTh HambOoJjee
3¢ (deKTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHaiu3a Hu
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS IMIPOTPAMMBI 10 XUMHUH Ha yri1yOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEro oOpa30BaHUS BKIIOYAIOT CHEIU(PUICCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUsh HaydHbIe 3HaHUS, YMEHUS U CTIIOCOOBI ICHCTBUIM
M0 OCBOCHHIO, MHTEPIPETALMA U TTPEOoOPa30BaAHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3JIMUYHBIX YUEOHBIX
CUTYyalLUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAlMAX, CBA3aHHBIX C XUMHUeEW. B
MporpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroOJaM
W3YyUYECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK M €€ poJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTHYECKOM, SJHEPTeTUUECKONU U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B o0ecrieueHnn PalOHAJIBEHOTO
IPUPOIOTIONB30BAaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYypbI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATAIOIINE ITOHATHSI — XUMHUUYECKUN JJIEMEHT, aTOM, SIIPO U JJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOJHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynma, pajaudkal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), W30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIDI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHs, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TPEBpalICHUs DSHEPIMM IIPH XUMHUYECKHX pEAKLUMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PEAKLUHUH, TEPMOAMHAMUYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BAaHUU BAKHEWILIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NESTENIbHOCTH ~ 4YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLUNAX  XUMHYECKOIrO
IPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKi HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA IPHU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY IS COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYECKUX
BEILIECTB;

COCTaBJISATb YPABHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATH UX CYIIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPHUH,
ATWICHIJIMKOIb, (eHOoN, (QOopManbIerujl, ameTaabJIeruj, aieToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETATh BHUJ XHMHUYECKONW CBSI3M B
OpraHUYECKUX COCJIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- MU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEpU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
aJIKUHOB, apPOMATHYECKUX YIJIEBOJOPOJAOB, CHUPTOB, albJCTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX PEaKIU C KCHOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOTO BJIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Coipbsi (HedThb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBCHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEpUAIBHOTO E€IWHCTBA MHpA,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaACU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUYECKUX PEAKIHMN C MCIIOJIb30BaHUEM (PHU3UYCCKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXICHUIO XUMHYECKOU
dbopMyJibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJIYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HBIX BEIIECCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS JJISI IPUHATHSI TPAMOTHBIX PEIIECHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSATEIIBHO TUIAHUPOBATh W TPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PA3JIMYHbIX KJIACCOB U
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBaHUS, MPEJACTABISATh B pa3audyHor dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LENIAX COXPAHECHUSI CBOETO 3J0POBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPebl U JOCTUKEHUS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHaJU3UPOBATh IIEJIECOO00PA3HOCTh NMPUMEHEHHS] OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopmaiuu, UuTepHeT u apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO WH(OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepuaIbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHMM HOBBIX MaTE€pPHAlIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHHH PAI[MOHAILHOTO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKHX  3HAaHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIIe TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHHMS aToMa, TUOpUAM3alMs aTOMHBIX OpOWTalieid, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHAsi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHI, AJEKTPOJUTHYECKAs JUCCOLMALMS, CTENEHb JAMCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PeaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHYECKON TUCCOLMALNM, NEPUOIUYECKUN
3akoH J[.11. Menneneesa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€ B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U  KHHETHMUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAaHMs, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJIb30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss ¢GopMysl BEUIECTB M  YpPaBHEHHUH  XMMHUYECKUX  PpEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJI XMMUYECKON CBS3M (KOBAJIECHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHHWH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHHUS JJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aropa u
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHUSI PACKPbIBATh CMBICI MEPHUOJUYECKOTO 3akoHa /.
. MenneneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaThb AJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOIO IMEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKHUE NOIYPOBHM», «S-, p-, d-aTOMHBIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M HUX
coeqMHeHMM mno mnepuogaMm u rpynmnam Ilepuonnueckoin cucremsr J[. .
MeHnneneeBa, BaJleHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME T€HETUYECKOU CBS3HM MEXIYy HEOPraHMYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
THX pEeaKUWd; peakuuid MOHHOTO OOMEHa IMyTEM COCTaBICHUS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THAPOIM3a;  PEeaKkiuin
KOMILIEKCO00pa3oBaHus (Ha MpuUMepe THAPOKCOKOMIUIEKCOB IMHKA U AFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUUA C Yy4€TOM HX IHEPreTUUYECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XHWMHUYECKHE PEAKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUM O METOJaXx HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U sl OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
00Jee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIECTB JIaHO B BHUJE PacTBOpaA C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WMUIM JAaHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCMEPUMEHT  (NMpOBEACHHE  peakuuid  HMOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOINBI) HWHIWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3MYHBIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3afad 1o Temam «Metamey u  «Hemertamnsy) ¢
coOI0IeHHEM TIPaBUII OE30MacHOr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh II€lb HCCIENOBAaHUS, TMPEIACTABISATH B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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uX nepepadoTka
2.5 I"ajloreHnpou3BoOAHbIE YIIEBOAOPOI0B 4 1 https://m.edsoo.ru/JI9OENZOM
Hroro no pazneny 35
Paszgen 3. Kucaopoaconepskamue oprannieckne coeJuHeHust
3.1 Cnuptel. Denon 11 1 https://m.edsoo.ru/TJI36 WGJS
KapOoHunbsHbIE COETUHEHUS: AlIbICTHIIBI U
32 keToHbl. KapOoHOBbIe KUCIOTHI. ClIOKHBIE 21 1 https://m.edsoo.ru/O2NWGJIZU2
a¢upsl. Kups




33 Yruesomsl 9 " hitps://m.eds0o.ru/962BYGF10
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaimye opraHudecKkue coe{uHeHust
4.1 Awmunbsl. AMUHOKHACIOTEL. benku 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA
5.1 ‘ BricokoMoneKyIIsipHbIE COEIMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro no pazgeny 6
OBILIEE KOJIMYECTBO HACOB I10 102
[TPOI'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Konrtpoabnbie IlpakTuueckue
NMPoOrpaMmblI Beero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ilepnoanueckuii
3akoH u [lepuoanueckas cucrema
1.1 9 https://m.edsoo.ru/R39EAGJPC
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneena
Crpoenue BeniectBa. MHOroodpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJE8
BEIECTB
1.3 XUMHUYECKUE pEAKITUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeramnel 31 1 3 https://m.edso0o0.ru/INCC2YQRJ
2.2 MeTtamnet 23 1 https://m.edsoo.ru/YEU9WRIJ21
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HbL
Metoap! TO3HaHUS B XUMHAU. XUMHUS U
3.1 9 https://m.edsoo.ru/2Q40I6NXK
JKU3HB
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 g

[TPO'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaueHKE
OpraHUYEeCKON XUMHUH,
MPEACTABICHUE O MHOTO00pa3uu
OPraHUYeCKUX COCTUHEHUHN

DIEKTPOHHOE CTPOCHUE aTOMa
yriepoza (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTtHble BO3MOKHOCTH aTOMa
yriaepoaa

XuMHyecKkas CBA3b B
OpPraHMYECKUX COSAMHECHUSIX.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuit A. M. byrneposa

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHBbIE NH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/48G4H34K4

https://m.edsoo.ru/ODI6TSLIR

https://m.edso00.ru/C42CCDY5S

https://m.edsoo.ru/MIAFQ4PQO

Buast m3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHBIE AP PEKTH B
MOJIEKYyJIaX OPTaHUYECKUX
COCIMHEHU I

https://m.edsoo.ru/GN3QZ8AHX

[IpencraBnenue o

https://m.edsoo.ru/P6AQNOU22




KJIacCU(PUKALINH U
CHUCTEMaTHUYeCKasi HOMEHKJIATypa
(IUPAC) oprannueckux BeIIeCTB
Kiaccudukanus peakiuii B
OpPraHUYECKON XMMHUH

https://m.edsoo.ru/M5SDJYMPIOM

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUYECKUH DS,
obmrast popmysa, HOMEHKIATypa
Y U30MEPHS, YICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYIT

https://m.edsoo.ru/SHWFWZ174

10

11

12

13

q)I/ISI/I‘IGCKI/IC U XUMHUYCCKHUC
CBOMCTBA aJIKAHOB

HaxoxxaeHue alkaHoB B
npupoje. CriocoObl MoyueHus u
MPUMEHEHHE AIKaHOB

[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa u U30Mepus,
0COOEHHOCTH CTPOCHUS U
XMMHYECKHX CBOICTB, CITIOCOOBI
MOJTYYEHHS U IPUMEHEHUE

Pemenue pacu€THpIx 3a1a4 Ha
onpeeeHNue MOJIEKYIISIPHOU
(hOopMyIIbI OPraHuYeCcKOTOo
BEIIIECTBA 10 MACCOBBLIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISIIINX B
ero coctas. CucTeMaTH3alusI U
000011IcHHE 3HAHHH 110 TEME

https://m.edsoo0.ru/GVELNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edsoo.ru/Q4B5900Q1A

https://m.edsoo.ru/ED66JALEK




14

AJIKEHBI: TOMOJIOTHYECKUH P,
obmrast popmysa, HOMEHKIATYPA,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEepHs AJTKEHOB

https://m.edsoo.ru/NCGOE2KO0J

15

16

17

DU3NYECKUE U XUMUYECKUE
CBOMCTBA alkeHOB. [IpaBuio
MapkoBHHKOBa

CrniocoOsl mostyueHus u
IIPUMEHEHHE AJIKEHOB
[IpaxTuueckas padora Ne 1 o

teme "l[lonydyenue 3TuiieHa u
M3y4YEeHUe ero cBOMcTB"

https://m.edsoo0.ru/6XZHRIRTW

https://m.edso00.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVHS5

18

Pemenue pacu€THpIx 3a1a4 Ha
OINPEJIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPraHHUYECKOTO
BEILIECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

ATKaJMeHBI: CONPSIKEHHBIE,
M30JIMPOBaHHBIE,
KyMynupoBaHHble. OcoO0eHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

https://m.edsoo.ru/EKDS1U5UV

20

21

XHUMUYECKUE CBOKCTBA
CONPSHKEHHBIX INEHOB

CriocoObI ostyueHust u
NPUMEHEHHE aJTKaJINeHOB

https://m.edsoo.ru/M356GLRBE

https://m.edsoo.ru/KTEM 1N272

22

ATKMHBI: TOMOJIOTUYECKHM AL,
obmas popmysia, HOMEHKIIATYypa,

https://m.edsoo.ru/N65WYKD93




23

JIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHEe CBOHCTBA

XUMHUYECKHAE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/MQ7AO03SUC

24

25

26

KauecTBeHHbIe peakiuy Ha
TPOMHYIO CBSI3b

CriocoObl nostyueHust u
IIPUMEHEHHE aJIKHHOB

Pemenue 3anau: pacu€Tel o
YPaBHEHUIO XUMUYECKON
peakuuu

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/19DNOP1N8

28

ApEHbI: TOMOJIOTUYECKUH Ps/I,

obmas hopmysa, HOMEHKIIATYypa.

DNEeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ1 O€H30J1a M TOITyOoJIa, UX
(bu3nueckue cBOcTBa

https://m.edsoo.ru/WNGDLBKS5D

29

30

31

XHUMHUYECKUE CBOKMCTBA APEHOB:
peaKIfu 3aMeIIeHUs
XUMHUYECKUE CBOWCTBA aPEHOB:
peaKLy NPUCOETUHEHUS,
OKHCJICHHE TOMOJIOTOB OEH301a

OCO0EHHOCTH XUMHYECKAX
CBOMCTB CTUPOJIA

https://m.edsoo.ru/FCNHX9WY1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€THpIx 3a1a4 Ha
ONpEIETICHUE MOJIEKYIIIPHOMN

https://m.edsoo.ru/QFKSRGCXW




33

(hopMyIIbl OPraHuYecKoro
BELIECTBA

CriocoOsl motyueHus u
MIPUMEHEHHE apEHOB

https://m.edsoo.ru/2VKLXNJZ4

34

['enernueckas CBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB

https://m.edsoo.ru/1X7QMST7F

35

36

37

Pacuétel o ypaBHeHUAM
XUMHYECKUX PEAKIIUH.
CucreMaru3anus u 0000IIeHE
3HAHUH TI0 TEME

[Ipuponnsriii ra3. [lomytHbie
He(TSAHBIC Ta3bl

KameHHbIi1 yrosib U IpOIyKThI
ero nepepaboTKu

https://m.edsoo.ru/9VBZTY4PI

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb u cnocoOs! €€
nepepadotku. [Ipumenenue
MPOYKTOB TiepepaboTKu HEPTH

https://m.edsoo.ru/ORE9Y2CYG

39

40

41

I'eneTnueckas CBSI3b MEXKIY
pa3IUYHBIMU KJIacCaMu
YIJIEBOAOPOJIOB
l"anorenonpou3BoiHbIE
YTJIEBOJOPOAOB: AIEKTPOHHOE
CTPOECHUE; PEAKIIUH 3aMEILICHUS
rajioreHa

JlelicTBHe 1Ieno4ei Ha
raJIoreHIPOU3BOAHbIE.
BzaumoneiictBue

https://m.edsoo.ru/HQ22U8ZHE

https://m.edsoo.ru/XX94BSSGR

https://m.edsoo.ru/FF1 1CTQKA




42

JUrajJJorcHaJKaHoB C MarHueM u
IOHUHKOM

Cucremaruzanys 1 00001enme

3HaHUH 10 pasueny
"YraeBogopoib"

https://m.edsoo.ru/6XBYFOLLD

43

KonrponsHas pabora o reme
"YraneBonopoast"

https://m.edsoo.ru/EJTH90TT50

44

[IpenenbHbIE OMHOATOMHBIE
CIHPTHI: TOMOJIOTHYECKHH P,
obmrast popmyna, cTpoeHHe
MOJIEKYJI, U30Mepus,
HOMEHKJIATYpa, KilacCH(pHUKAIHS,
¢busnueckue cBocTBa

https://m.edsoo.ru/I9NSKPMLB

45

46

47

48

49

XUMHUYECKHE CBOUCTBA
MpEeACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl nostyueHust u
MMPUMEHCHUC OJHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upsl: HOMEHKIIATypa
Y U30MepuUs, 0COOEHHOCTH
(bU3MYECKUX U XUMHUECKHUX
CBOMWCTB

MHOroaToMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
(bu3nUecKre U XUMUYIECKHEe
CBOMCTBA

CriocoOsl mostyueHus: u

https://m.edsoo.ru/VHOGFCVLZ

https://m.edsoo.ru/N9HOJ3V 12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEG65AX

https://m.edsoo.ru/EU9L4B5H6




50

MPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB
@DeHOoT: CTPOCHUE MOJIEKYJIbI,

¢du3nueckue cBOMCTBA.
Tokcuunocts penona

https://m.edsoo.ru/0117TP1EX

51

52

53

54

XuMuueckue cBoiicTBa (heHoa

CrocoOBbI TTOJTy4eHHs 1
npuMeHeHne GpeHona

[IpakTuueckas padorta Ne 2.
Pemenne skcriepuMeHTaNbHBIX
3aga4 no teme "CrnupThl U
(heHosr"

Cucremaruzauusa 1 00001IeHIE
3HAHUHU 110 TEME

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo.ru/60B9BOAKU

https://m.edsoo.ru/SHIGNHMGK

https://m.edsoo.ru/J7BQOQOWB6

55

ANBIIETUIB M KETOHBI:
ANIEKTPOHHOE CTPOCHUE
KapOOHUIILHON TPYTIIbI;
TOMOJIOTHUECKHUE PSBI, 00mIast
¢bopmyna, n3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

ANBIIETUIB M KETOHBI:
(u3nueckre CBOMCTBA; peakuu
MIPUCOCTUHECHUS

https://m.edsoo.ru/FTMHFTV8V

57

58

Peaknuu oxucieHus u
KaueCTBEHHBIC PEAKIINH
AJIBIETHUI0B U KETOHOB

CriocoObI mosryyeHust
aNTb/ICTUJIOB  KETOHOB

https://m.edsoo.ru/MT7LK3HUT

https://m.edsoo.ru/KOSEDOZNC




59

60

61

OIIHOOCHOBHBIE TIPE/IC/IbHBIC
KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJICKYJI

W3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHCJIOT, UX
¢usnveckre CBOUCTBA

XHUMHUYECKHE CBOMCTBA

IpeaAC/IbHBIX OAHOOCHOBHBIX
Kap60HOBBIX KHCJIOT

https://m.edsoo.ru/3AG3MM12R

https://m.edsoo.ru/S8RK8HSL 4

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4Z0Q

63

64

Oco0eHHOCTH CBOMCTB:
HETpeIeTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BBICIINX
KapOOHOBBIX KHCIIOT

Ilonstue o IMPONU3BOAHBIX
Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/PO7B20AZG

https://m.edsoo.ru/ASMQKWR52

65

CriocoOsl mostyueHus u
MIPUMEHEHNE KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83U&8721

66

CrnoxxHbie 3UpBHL:
TOMOJIOTUYECKHH psiJi, oO1as
dhopmyna, uzomepus u

https://m.edsoo.ru/4C5SQIMALE




67

HOMEHKJIaTypa

DU3NYECKUE U XUMUYECKHUE
cBOlCTBa A(UPOB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeieIICHNe
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOr0 BEILECTBA

https://m.edsoo.ru/K512Q0HVD

69

[IpaxTuueckas padora Ne 3.
Pemenue skcriepuMeHTaIbHBIX
3aja4 o reme "KapOoHoBbIE
KuCH0ThL. CitokHbIE AUpHI"

https://m.eds00.ru/OGEIG1Z6Q

70

71

72

73

XKupsr: crpoenne, pundecKue u
XMMHYECKHE CBOMCTBA
(ruaponus)

Oco6eHHOCTH CBOMCTB KUPOB,
COJIEpKALINX OCTaTKH
HETpeIeTbHBIX KUPHBIX KHCIIOT.
Kups1 B npupone

MBpbl1a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Mmoroee aeiicrue. [lonstue o
CHHTETHYECKUX MOFOTIIUX
cpenctax (CMC)
I'eneTnueckas cBs3b
YTJIEBOIOPO/IOB U
KHUCJIOPOACOAEPIKAIINX
OpPTaHUYECKUX BEIICCTB

https://m.edso0o.ru/9SIVVGAD3

https://m.edsoo.ru/HAIOMQYAG6

https://m.edsoo.ru/YPLLO9UE?Y

https://m.edsoo.ru/ASFISXVSU




74

75

Pacué€tsl no ypaBHeHUsIM
XUMHYECKUX PEAKIUI

Cucremaruzanys 1 00001eHne
3HAHUH 110 TEME

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/SSWMSEF7D7

76

OOm1ast xapaKTepUCTHKA
YIIIEBOOB U KJIACCH(PHUKAIIHSA
YIJIEBOJIOB (MOHO-, IU- U
MOJIMCaXapUIbl)

https://m.edsoo.ru/0 1 RIX8HGR

77

78

79

80

81

Monocaxapuabl: pu3nyecKue
CBOICTBA U HaXOXJCHUE B
pupoae

[IpuMeneHune TIIOKO3bI, €€
3HAYEHUE B )KU3HEACATEIbHOCTH
Opranu3Ma

Jucaxapunpl: caxaposa,
MaJjbTO3a U JIAaKTO034.
Haxoxnenue B npupone u
MIPUMEHEHUE TUCAXapUIOB

[Tonncaxapupl: cTpoeHHUE
MaKpOMOJIeKyJ, (pu3nyeckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

[TonsiTre 06 NCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo.ru/SDKMBGIF6

https://m.edsoo.ru/6LS9BLN9Q

https://m.edso00.ru/0YDXJOOUH

https://m.edso00.ru/52Z6UKUNG

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacueTHbIX 3a/1a4 Ha
ONpeAesIeHUE JOJIHM BbIX0O/1a
MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH




83

84

Cucremaruzanys 1 00001ene
3HaHUM MO pa3geny
KontposbHas pabota mo teme
"Kucnopoacoaepxanue
OpraHN4eCcKue COeTUHEHU"

https://m.edsoo.ru/YTA71SOGH

https://m.edsoo.ru/40ZT3216M

85

AmuHBL: K1accudukanys,
CTPOEHHUE MOJIEKYJI, 001Ias
bopmyia, uzomepus,
HOMEHKJIaTypa ¥ (pU3ruecKue
CBOMCTBa

https://m.eds00.ru/64T9T10ZV

86

XUMHUYECKHE CBOMCTBA
amn(aTHIecKuX aMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

88

&9

90

91

AHWIVH: CTPOCHUE AHWINHA,
0COOEHHOCTHA XUMHUYECKUX
CBOICTB aHMJINHA

CriocoObl nostyueHus u
NpUMEHEHHE aTu(aTHIECKIX
AdMHUHOB

AMUHOKHCIOTHI: HOMCHKIJIATypa
" n3o0Mepusi, (bI/IBI/I‘IeCKI/Ie
CBOICTBA. OT,[[GJ'IBHBIG
MNpEACTAaBUTCIIN O-aMUHOKUCIIOT

XnMHyecKkre CBOMCTBA
AMHUHOKMCIIOT, UX
OMOJIOrHYECKOE 3HAUCHHUE
amMuHokuciior. CuHTE3 U
TUAPOJIN3 TIENTUI0B

benku xak npupoaHsie

https://m.edsoo0.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF§2MVKH

https://m.eds00.ru/ROIQFGFVC

https://m.edsoo.ru/16QZ981X7Z

https://m.edsoo.ru/C031GD96B




92

MIOJINMEPBI; CTPYKTYPBI OEJIKOB

XUMHUECKHUE CBOMCTBA OEIKOB

https://m.edsoo.ru/67MDSJICA

93

A3zoTcoaepkaline
TeTEePOLMKINYECKIE
coenuHenus. HykiienHoBble
KHUCJIOTBI: COCTaB, CTPOCHHUE H
Ouosiornyeckas poJib

https://m.edsoo.ru/6A9USIK1G

94

[IpakTuueckas padora Ne 4.
Pemenne OKCIICPUMCHTAJIbHBIX
3aJa4 1o TeMe
"A3oTcoaepkaiiye
OpraHu4ecKue coeauHeHus"

https://m.edsoo0.ru/NC46Z2YR7

95

96

97

98

[IpakTuueckas padora Ne 5.
Pemenue skcriepuMeHTATbHBIX
3ama4 o Teme "Pacrno3HaBanue
OpraHUYECKUX COCTUHEHUM"

KonTponbHas pabota mo Teme
"A3oTcoaepkaiiue
OpraHuYecKue coeanHeHus"

OCHOBHBIE TTOHSTHSA XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUN U METOIbI UX
CHUHTE3a —IOJIMMEPU3AIUS U
MOJTUKOHJIEHCAITHS

IInactmaccel. YTunusanusa u
nepepaboTKa MIacTuka

https://m.edso00.ru/4GSLO35TE

https://m.edsoo.ru/R69Q6G8OU

https://m.edsoo.ru/7SVOS 110N

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepbl: HaTypaJlbHbII
CUHTCTUYCCKUEC KaydyKH. Pe3nna

https://m.edsoo.ru/SO6ALFPLS




100

101

102

Bonokna: HatypanbHble,

HCKYCCTBCHHBIC, CUHTCTHUYCCKUC.

[Tonumeps! cienuanbHOTrO
Ha3Ha4YCHUS

[TpakTrueckas padota Ne 6.
Pemenue skciepuMeHTAIbHBIX
3aja4 1o Teme "Pacro3naBanne
IUIACTMACC ¥ BOJIOKOH"

O00011IeHIE U CUCTEMATU3AIUS
M3YYEHHOT0 MaTepuaia 1o TeMe
"BricOKOMONEKYISIpHBIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.edsoo.ru/DQOJRVK4H

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo0.ru/REGCOZS45




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX fJIEP.

1 i 1 https://m.edsoo.ru/NOPBJ3G7J
XUMHUYeCKU 31eMeHT. 30TonEbl
CrtpoeHue 3IEKTPOHHBIX 000I0YEK

2 p p 1 https://m.edsoo.ru/9MTBPF8US
aTOMOB, KBaHTOBEIE YHCJIa
Kimaccudukamuss XuMUIeCKUX

3 (uran 1 https://m.edsoo.ru/MDGLT301C
3JIEMEHTOB (s-, p-, d-, f-31eMeHThI)
Pacnpenenenue 31eKTPOHOB 110

4 peAl p 1 https://m.edsoo.ru/HN5VJRET?2
aATOMHBIM OpPOUTAIISIM
DNeKTpOHHBIE KOH(PHUTYpaIuu

5 aTOMOB AJIEMEHTOB B OCHOBHOM M 1 https://m.edsoo.ru/S6MO011PUG
BO30YXIEHHOM COCTOSTHUU
DJIeKTPOHHBIE KOH(MDUTYpAILIUU

6 p (I) ypat 1 https://m.edsoo.ru/3ZORH4PQOL
HMOHOB. DJIEKTPOOTPULIATENLHOCTD
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHuUecknx niaeMenToB 1. U.

7 A 1 https://m.edsoo.ru/RRTS1FRBD
MenpeneeBa, CBAI3b C
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKHUX DIIEMEHTOB

8 1 https://m.edsoo.ru/M2BG8LQGU

1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BEIIECTB IO IPyIIaM 1




eproam
Cucremarusanusa 1 00001IeHnE
3HAaHUHU 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunn xumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS
KOBAJICHTHOU CBA3U. BopoponHas
CBA3b. MeXMOJIEKYIIsIpHBIE
B3aMMOJECHCTBU

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTS M BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJT
C UX TEOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

13

14

15

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemecTsa MoJIeKyIISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
TuIbl KPUCTAUTUYECKUX PEIIETOK
¥ CBOMCTBA BEIIECTB

ITonsATHE O IUCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUIHBIX pacTBOpax
HctrHHEBIE pacTBOPSI:
HACBIIICHHBIEC U HEHACHIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/PNUHMOOPS

https://m.edsoo0.ru/40CASLVY3

https://m.edso0.ru/SQWSNIMIO

https://m.edsoo.ru/MI2GZKJI8B

16

CriocoObI BBIpaKEHUS
KOHIICHTPAIlUU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC




17

Pemrenue 3agau ¢

HUCIIOJIL30BAaHUEM ITOHSATHI

""MaccoBast 107151 paCTBOPEHHOTO
nn

BewlecTBa'", "MoJIsIpHas
KOHLeHTpauus"

https://m.edsoo.ru/9YYGI9X6FN

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

Cucremarusanusa 1 0000IIeHnE
3HAHUH 110 TEME

https://m.edsoo.ru/Y3JUK9OMC4

https://m.edsoo.ru/7LEFEOFMS5

20

21

22

23

KonTponbHas padoTa no temam
"CTpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menaeneesa", "CtpoeHue
BenlecTBa. MHOroooOpasue
BemiecTs"

Knaccugukanus Xummuaeckux
peakluil B HEOPraHU4YECKON U
OpPraHUYeCcKOi XMMHHU. 3aKOH
COXpPaHEHMs MacChl BELIECTB;
3aKOH COXpaHEHUS U
MpeBpaIleHHs SHEPTHH TIPU
XUMHAYECKHX PEAKIUIX
TemnoBbie 3G HEKTH XUMUYECKUX

peakuuil. TepMmoxumuueckue
YpaBHEHUS

Brruncienus mo YpaBHCHHUAM
XUMHUYCCKUX peaKuHﬁ u

https://m.edsoo.ru/SARJUK9HZ

https://m.edsoo.ru/ZOMZMSE8REE

https://m.edsoo.ru/9TSXHFMT4

https://m.edsoo.ru/VSWAVUXOH




24

TEPMOXUMHUYCCKUM YPAaBHCHUAM

CKOpOoCTh XMMHUECKOH peaKliH,
e€ 3aBUCHMOCTh OT PA3JIUYHBIX
¢axropos. Katanus n
KaTaJI3aTophl

https://m.edsoo.ru/DSEHND9EL

25

T'omorennsie u TCTCPOTCHHLIC
peakiuu

https://m.edsoo.ru/RN8POZ7YO

26

27

28

29

30

[IpaxTuueckas padora Ne 1 o
TeMe "BnusHue pa3inyHbIx
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

OObpaTtumbie U HEOOpaTUMBIE
peakunn. XuMHU4ECKOe
paBHOBeCHE

ITpakTruyeckas padora Ne 2 o
TeMe "BinsiHue pa3nnyHbIX
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOTo paBHOBecus"

DNEeKTPOIUTHYECKAS
nucconuanus. CuibHbIe U c1alble
anekTponuthl. CTeneHb
JUCCOLIMAIIUU

HNoHHOe npon3Be/IeHHe BOAbI.
Cpena BOOHBIX pacCTBOPOB.
Bogopoausrii mokaszarens (pH)
pacTtBopa

https://m.edsoo0.ru/NGQO5JTY7

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

https://m.edsoo.ru/SUIMTOHPO

https://m.edsoo.ru/7S6FNI1 YU

31

I'maponus coneit. Peakiuu,
MIPOTEKAIOIKE B PACTBOPAX

https://m.edsoo.ru/LSHMAMHILJ




32

SJICKTPOJHUTOB

[Ipaktuyeckas padora Ne 3 o
Teme "XUMHUYECKHE PEaKIUU B
pacTBOpax 3JIEKTPOIUTOB"

https://m.edsoo.ru/RDECXFMNS

33

OKHCIUTETHEHO-
BOCCTAaHOBUTEJIbHBIE PEAKITUH.
Baxxuenmnne OKUCINTENN U
BOCCTaHOBHUTEIIH

https://m.edsoo.ru/AF9ATHSZT

34

35

36

MeToa 3J1eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

DNEeKTPOIN3 PaCTBOPOB U
pacriaBoB BEIIECTB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/LCSPR4PCZ

https://m.edsoo.ru/7UCOBIP3Q

https://m.edsoo.ru/MBRCIJ2BHV

37

38

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Cucremaruzanusa 1 0000IeHIE
3HAHUHU 110 TeMe "XUMUUYECKUE
peakuun"

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/OOCUUKMFI1

39

KonTponbHas padota no teme
"Xumunyeckue peakuuu"

https://m.edsoo.ru/E120ZSNS2

40

[TonoxeHne HeMeTaIOB B
[Iepnonnueckoii cucreme
XAUMHUYECKUX djieMeHToB /I, 1.
MenpeneeBa 1 0COOCHHOCTH
CTpOCHHS HX aTOMOB. Du3mueckne
CBOICTBa HEMETAJIIIOB

https://m.edsoo.ru/S2TIIG534

41

Annotponusi HeMeTauIoB (Ha
pUMepe KUCIOpOo/Ia, CepHl,
dbocdopa u yriepona)

https://m.edsoo.ru/DKHVETX6S




42

43

44

Bonopona: nonyuenue,
¢buznvecKue 1 XUMHUECKUE
cBoycTBa. ['mapuael

I'aorensl: HaxoXACHUE B
MIPUPO/IE, CIIOCOOBI IMOTYYEHUS,
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEpKAIIINe
COCJIMHEHHS raJIOT€HOB

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo.ru/SESM200XI

https://m.edsoo.ru/FWWH6A36]

45

JlabGopaTopHbIie u MPOMBIIILIICHHBIC
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB.
[TpuMeHeHHe TaJIOTeHOB B UX
COETUHEHUN

https://m.edsoo.ru/ULSR2WQ2T

46

[IpaxTuueckas padora Ne 4.
PCHIGHI/IG BKCHepI/IMeHTaJ'II)HI)IX
3aga4 o reMe "["anoreHsr"

https://m.edsoo.ru/VIHPYU202

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
noJiydeHusi, Gpu3nyeckue u
XUMHUYecKue cBoiicTBa. O30H.
[IpuMeHeHHe KUCI0poia U 030HA

https://m.edsoo.ru/SLQHHIJCFF

48
49

OKcuIbl ¥ IEPOKCHUIBI

Pemenue 3amaq Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/4AMRVPMOQAI
https://m.edsoo.ru/Q8LS0HZYY

50

51

Cepa: Hax0XJIEHHUE B IPUPOJIC,
CHOCOOBI MOJTy4YeHUs, PU3NUECKHe
Y XMMHYECKHE CBOMCTBA

CepoBosiopof, cynbhuabt

https://m.edsoo.ru/3JASFNQQK

https://m.edsoo.ru/PMO9PHT?23




52

53

54

55

Kucnopoaconepxkamue
coequHeHUs cepbl. OcoOOEHHOCTH
CBOWCTB CEPHOM KUCIOTHI

[TpakTrueckas padota Ne 5.
Pemenue skciepuMeHTATbHBIX
3aga4 no teme "Cepa u e
coeauHeHu"

A30T: HaX0XKJIEHHE B IPUPO/IE,
CHOCOObI MOTy4YeHUs, PU3nUECKHe

1 XMMHYECKHE CBOMCTBA. AMMHaK,

HUTPUBI

Kucnopoaconep:xarue
coenunHenus azora. OcoO0eHHOCTH
CBOMCTB a30THOI KHUCIOTHI

https://m.edsoo.ru/8TN3SZ505

https://m.edsoo0.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKO7C4P

https://m.edsoo.ru/271860BC3

56

57

58

59

[IpuMeHeHue a30T1a U €ro
coeMHEHMI. A30THbIE y100peHus
docdop: HaxOXkKAEHUE B IPUPO/IE,
CIIOCOOBI MOJTyUYeHUs, PU3NUECKHE
U XMMUYECKHE CBOMCTBA.
®ochunet u pochun

Oxcunpl pocdopa,
dbocdopcoaepkaire KUCIOTHI.
Comu dhochopHON KHCIOTHI
[Tpumenenue pocdopa u ero
coeaunenuil. @ochopHbie
ynoopeHus

https://m.edsoo.ru/MO1P034QF

https://m.edso00.ru/PXZ017Z0QS0

https://m.eds00.ru/0OZT28DNQ

https://m.edsoo.ru/99E3JYYTM

60

[IpakTuueckas padora Ne 6.
Pemenne SKCIICPUMCHTAIIBHBIX

https://m.edsoo.ru/97LCBYXY?2




3a1a4 1o Teme "A3ot u pochop u
ux coequuenus”

VYrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAU(UKALINY;

61 https://m.edsoo.ru/IWDS30TDR
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa, IPUMEHEHNE
Oxcup yrinepona(1l), oxcun

62 yraepona(IV), yronbHas kucnora https://m.edsoo.ru/6DLNT13TE
U €€ COJIu

63 Pemenue 3an1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/PQWKCINIX
Kpemuuii: HaxoxaeHue B

64 NPHPOAIE, CTIOCOOR Oy UCHH, https://m.edsoo.ru/R7TFY3Y3BW
(bu3HYeCKre U XUMUICCKHE
CBOMCTBa

65 Oxenn kpemrns(IV), kpemnnenas https://m.edsoo0.ru/NTQOS329K
KHCJIOTA, CHUTMKATBI
[IpuMeHeHne KpeMHUS U €T0

66 coenunennii. CTEKIIO0, €T0 https://m.eds00.ru/IXJ00600T
MOJIy4eHHUE, BUAbI CTEKIIA

67 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB https://m.edso0.ru/S5319XD1S

68 CrcTemaTHsAI 1 obobmeHe https://m.eds00.r/QCSGMOTES
3HaHui mo reme "Hemeramnnr"
KonTponbhas pabota no teme

69 https://m.edsoo.ru/VPSTFCAFI
"HemeTamer"
AHanu3 pe3yabTaToB

70 KOHTPOJIbHON pabOThI, KOPPEKIIHS https://m.edsoo.ru/LAOAONSJ7
OIIMOOK

71 IlonoxeHre MeTaIIOB B https://m.edsoo.ru/57TFRI1QP1




[Tepuonuueckoii cucreme
XUMHYECKHUX IJIEMEHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

72

73

OO6mume puznueckre CBOMCTBA
MeTtasuioB. [IpuMeHenne Metanios
B OBITY M TEXHHKE

CmaBsl MeTauioB. Koppo3ust
METaJJIOB

https://m.edsoo.ru/1ICNOR6AKW

https://m.edsoo.ru/1 V3XS7FXT

74

75

76

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEeKTPOXUMUYECKUN P
HanpspkeHui Metaiios. O0mue
CTIOCOOBI IOTYYCHHUSI METAIIIOB

OO11ast xapakTepUCTHKa METAJIIOB
IA-rpynner [leprnognueckoit
CHUCTEMBI XUMUYECKUX 3JIEMEHTOB.
Harpwuii n xanuii: mony4enue,
(bu3nyecKkrue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BEIIECTB U UX COCIUHECHUN

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E

77

OO1m1ast xapakTepUCTHKa METaJIIOB
ITA-rpynnst [lepuonnueckoi
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Maruuii 1 KaJIbILIUi: MOJTy4YEHHE,
¢bu3znyecKkre U XUMHUYECKHE
CBOMCTBA, IPUMEHEHNE IPOCTBIX
BELIECTB U UX COEAUHEHUN

https://m.edsoo.ru/Q4YBTZ3RY

78

JKécTKkoCTh BOMBI H CIOCOOEI €€

https://m.edsoo.ru/609WLKNTN




79

yCTpaHEHUs

ATIOMUHUI: IOJTyYEHHE,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJBQ6

80

AMpoTepHbIE CBOIICTBAa OKCHJIA U
THJIPOKCUA AITIOMUHUS,
THJIPOKCOKOMIUIEKCHI aJTFOMUHHUSA,
UX IPUMEHCHNE

https://m.edsoo.ru/RM2IRHCBM

81

82

83

84

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas padora Ne 7.
Pemienue skcnepuMeHTaIbHBIX
3a7a4 1o reme "MeTaiuibl
[JIaBHBIX MoArpynmn"

OO1w1ast xapakTepUCTHKa METAJIIOB
no0ouHbIX noarpymn (b-rpymm)
Ilepuonnyeckoit cucTemMbl
XUMHUYECKHX 3JIEMEHTOB
Ou3nuecKue U XUMUIECKHE

CBOMCTBa XpoMa U €ro
COG,[[I/IHCHPlﬁ, HUX IPUMCHCHUC

https://m.edso00.ru/ZCTIX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

85

Baxxnenmme coeTmHEHNS
Mapranua. [lepmanranar kanus,
€ro OKHUCIUTEIbHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

87

(DI/ISI/I‘—IGCKI/IG U XUMHUYCCKHUEC
CBOMCTBA JKeje3a U ero
coeguHenuil. [lonyuenue n
MIPUMEHEHHE CIIJIABOB XKeje3a

du3znuecknue U XUuMHUUECKHUE

https://m.edsoo.ru/71 YSMIGSD

https://m.edsoo.ru/GET2L.9K3X




88

&9

CBOMCTBA M€Y M €€ COCTNMHCHIH,
UX IPUMEHEHUE

dusznyeckne ¥ XUMHUUECKHE
CBOMCTBaA OUHKa U €10
COGHHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,HPOKCOKOMHJ'ICKCI)I OHMHKa

[TpakTuyeckas pabora Ne 8.
Pemenue skciepuMeHTATbHBIX
3a7a4 1o reMme "MeTaiibl
MOOOYHBIX MOArPYIH"

https://m.edsoo.ru/O4C5QKBEJ

https://m.edsoo.ru/BAJAYWS&2G

90

91

92

Pemenwue 3a1a4 pa3muIHBIX THIIOB
O000I11IeHNE U CUCTEMATU3AIUS
M3YYCHHOTO MaTepHaia Imo TeMe
"Mertamiabl"

KonTponbHas pabota mo Teme
"Mertamibr"

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4762V30B1

93

AHanu3 pe3yabTaToB
KOHTPOJIBbHON pabOThI, KOPPEKIIHS
OHINOOK

https://m.edsoo.ru/KGZODOKTT

94

Ponb xumun B obecrieueHUn
YCTOMYHMBOTO pa3BUTHUSA
yenoseuecTsa. [lonsaTue o
Hay4HBIX METOJIaX MUCCIIEI0BAHUS
BEILIECTB

https://m.edso0.ru/SSTSRWKS8

95

Hay4Hble MPUHIATIBEI OpTaHU3aIIH
XUMHAYECKOTO TIPOU3BO/ICTBA.
[IpombliiieHHbIE CIOCOOBI
TIOJTyYCHHUST BKHEHIIINX BEIIECTB

https://m.edsoo.ru/V4Y20W8UR




96

97

XUMUYECKOe 3arpsi3HeHue
OKpY>KaloIlel Cpeibl U €ro
IIOCJIICACTBUA

XuMUs U 3J0pOBbE YEIOBEKA.
JlexapcTBeHHbIE CpeACTBa

https://m.edsoo.ru/HFYWAQIVW

https://m.edsoo.ru/992MUF415

98

Xumusa numu. Poiabs XxuMuu B
o0ecIieueHnH MMUIIEBONA
0€30I1aCHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

100

101

Kocmernueckue u napdromepHbie
cpeacTBa. beiToBas xumMus

XuMus B CTPOUTCIILCTBC.
Baxwneimue CTPOUTCIIbHBIC U
KOHCTPYKIIMOHHBIC MaTCPUAJIbL
XHMHUS B CEIIBCKOM XO3SICTBE.

OpraHnyeckre U MUHEPAJIbHbBIE
ynoopeHus

https://m.edsoo.ru/OV8SPPBKW

https://m.edsoo.ru/SFX2N2T3]J

https://m.edsoo.ru/YY395RQAJ

102

Cucrematusanusa 1 0000IIeHE
3HAaHUH T10 TeME

https://m.edsoo.ru/IGMSCP0OK9

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIIOJIATAIOIINE TOHATHA (XMMHYECKHH 3JEMEHT, aTOM, H30TOIIB,
AIIEKTPOHHAs 000JIOUKA aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTATIH aTOMOB,
OCHOBHOE€ M BO30YXKAEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTD, CTETICHb OKHCIICHHS,
XMMHYECKas CBs3b (G- M T-CBSI3b, KpAaTHBIC CBS3M), THOPHIM3ALUS
aTOMHBIX oOpOuTanell, KpUCTaJuIMuecKas peumeéTka, MOJb, MOJSpHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIIEHTPAILUS, PaCTBOPHI
(MCTHHHBIE, TUCIIEPCHBIC CHCTEMBbI), KPHCTAJUIOTHAPATHI, YIIIEPOIHBIH
ckeneT, (YHKIMOHANbHAs TpyINIa, paauKall, U30MEphl, CTPYKTypHas
¢dopmyna,  uzoMepuss  (CTpyKTypHas,  reomeTpuyeckas  (Iuc-,
TPaHCU30MEPHsI), TOMOJIOTHUECKHH psill, TOMOJIOTH, YTJIEBOIOPOIHI,
KHUCJIOPOA- M a30TCOJIepXKalllie COEJUHEHUs, OMOJOTHYECKH aKTHBHbBIE
BellecTBa (YriaeBOAbl, KUPbI, OCKK1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHNYECKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 3K30- H
SH/IOTEPMHUUECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANIEKTPOIUTHYECKAsT UCCOIMAINS, CTEIIEHb JUCCOIUAIH, OKUCIUTEb,
BOCCTAHOBHTENIb, DJEKTPOJIU3, CKOPOCTh XUMHUYECKOW PEaKInH|,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OpPTaHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IUCCOIMAINH,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUUYUHHOCTU U CHUCTEMHOCTHU
XMMHYECKHUX SBJIEHUW, COBPEMEHHBIE IPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCaACTaBJICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX u KHHETHYCCKHX 3aKOHOMEPHOCTAX nux




1.4

MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEIIECTB B OBITY M MNPAKTHYECKOW JESITEIBHOCTH

YCJI0BCKa

L.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XUMUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
IPOM3BOACTBA CEPHOW KHCIOTH, aMMMakKa, METaHOoJa, IepepaboTKu
HedTH)

CchopMupOBaHHOCTh YMEHUH BBISBIISATD:

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHWYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aMMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H MnpeacTaBJICHHUAMU
APpyrux mnpeamMeToB IAJist 0osiee OCO3HAHHOIO MOHHMMAHHSA M OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCITIOJIB30BATh!:

HAaMMCHOBAaHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘IGCKOﬁ u HpHKJ’IZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjacCaM OpPraHu4Y€CKUuX U

HCOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUH [T KITacCU(PUKAIMK U3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCHICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArMPYIOIIMX BEIIECTB,
TErIOBOMY  3(PQEKTy peakiuy, W3MEHEHUIO CTETNEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y4aCTUro KaTanH3aTopa)

ChopmMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30Y)XKAEHHOM COCTOSHUM) ¥ HOHOB
XUMHUYECKUX 371eMEeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr J[.1.
MeHneneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIIOJIb3Ys MTOHSATHUSA §-, p-,

d->TIeKTpOHHBIE OPOUTANIN, YHEPTETUUECKUE YPOBHHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoaM U rpymmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUi MOCPEICTBOM COCTABIICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHUS peakuii HOHHOTO 0OMEeHa, YYUTHIBAs YCIOBUSA, IPU KOTOPBIX
9TH PEaKIUU UIAYT JO KOHIIA

peakuuii THUAPONU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ OT KpaTHOCTH MW THUIIA
KOBaJICHTHOH CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4ATOMOB B MOJICKYJIAX, a@ TAKKEC OT ocoOeHHOCTEH peaj3an pas3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHWMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBETCTBYIOUIUMU

JKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K OINPEACIEHHBIM KjaccaM H
rpymnmamM COeIUHEHUH (IIPOCThIe BEIIECTBA, OKCUbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FUPHI, CIUPTHL, (HEHOIIBI, AJIBJETUbI, KETOHBI,
KapOOHOBBIE KHUCIJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM ¥ ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM

(bHSI/I‘ICCKI/IX BCIIMYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MMpoaAyKTa pCakuuu, €Cinu OJHO
N3 UCXOJHBIX BCHICCTB IaHO B BUAC pacTBOpaA C OHpCﬂCHéHHOﬁ MacCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET IPUMECH )

MacCOBOM MM O0BEMHOM J10JTH, BBIXO/1a MMPOIYKTA PEAKIINH

10.3

TEII0BOTO 3¢ (deKTa peakiui

10.4

00BEMHEBIX OTHOIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbI BellecTBa




11

12

Bnanenue cucteMoil 3HaHHMM O METOJAX HAYYHOTO MO3HAHHS SIBICHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS MPU SKCIEPUMEHTATIBLHOM MCCIIEAOBAaHUM BELIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIOIb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaxX BEIIECTB Ul AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3HMPOBAHMS
SIBICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOAY; MAJS IPHUHITUSA

IPaMOTHBIX pEILIEHU TPOOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyUCHHE W HW3YYCHUE CBOWCTB HEOPraHMYECKHX |
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJIICBOIAOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM MPaBUII
Oe3omacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIICIOBAHUS; TTPEACTABIIATH B
pasnu4HON (opmMe pe3y’bTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€JIE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMAIIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCoBOM MH(poOpMaluH, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C IOCTABJICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HAaBAaTh  OMACHOCTb  BO3JICMCTBUSI HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAs CMBICI TIOKa3aTells MPEeAeIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIECHUS Y IPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTraHU3M

YCJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
11O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHass MOjeNib CTpoeHHsi aToMa. Pacnpenenenue
ANEKTPOHOB IO JHEPreTHYecKuM ypoBHsAM. Kiaccudukanusa XUMHUECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXIAEHHOE COCTOSIHHSI aTOMOB. OJEKTPOHHAas

KOH(i)I/II‘ypaLII/IH aroMa. BaneHTHEbIe QJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH WM3MEHEHHUSI CBOMCTB DJIEMEHTOB M HMX COCIUHEHUH IO
MepuoJiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUIA0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAJNIMYECKasi, BOJOPO IHAS)
1 MeXaHu3MbI e€ 00pa3zoBaHus. MexxMONeKyIsIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. THIBl KPHUCTAJUIMYECKUX

pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON perETKI

XuMu4ecKas pcaKknus. Knaccmbmcauml XUMHYCCKHUX peaKI_II/Iﬁ B

HEOpPraHMYECKON ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (eKTh XUMUYECKUX peakiuil. TepMoxumuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnektponuTrueckas aucconnanus. CumbHble W ciadbie daekTposuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KHCIas, HEUTpalbHas, IienouHas. CTeneHb
IHACCOIManUy. Peakyyu HOHHOTO 0OMeHa

I'unponus coneit. Monnoe mpousBenenue Boabl. Bogopoausiii mokaszarens (pH)
pactBopa

CriocoObI BeIpasKeHUsI KOHIIEHTPALIMK PACTBOPOB: MAacCOBasi A0JS paCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhlllieHHble U HEHACHIIIEHHbIE

pacTBOpPBL, paCTBOPUMOCTh. Kpuctamioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PpCaKIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEeM pH. MeToapl 2IeKTpoHHOTO OataHca




1.13

DNEeKTPOIN3 PaCTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

23

24

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATpUMl, Kanuil, KaJabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) U HUX coenuHeHmid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COCAMHEHHN  (OKCHJIOB,
KHUCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEILECTB, MPUHAIICIKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeoOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakinu Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHbBIE TIOJIOXKEHHUSI TEOPUM XUMHYECKOI'O CTPOECHUSI OpPraHMYECKUX
coequHeHnil A.M. bytnepoBa. YrinepoaHslii CKEIET OPraHUYECKOW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBS3HM. S- M P-CBA3M. sp3-, sp2-, sp-TUOpUAM3ALUU
opOuTasneil aToMOB yriieposia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornyecknii psag. Mzomepus u nzomepsl

3.2

[lonsitTve o  QyHkumoHanbHOM  rpymme.  OpueHTaluuoHHbIE  3(PQPEKTHI

3aMECTUTEIEN

33

34

3.5

[IpencraBnenne o knaccuuKauu OpraHuyeckux BemecTB. HomeHkmnatypa
OpraHMYECKUX COEIWHEHUN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaXKHEHIITHX Hpe,HCTaBI/ITeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIA MEXaHU3MbI pCaKknuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipasmio MapkoBaukosa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUIAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKUHI, Hu3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanbel. Cnemuduka CBOWCTB ITUKIOAIKAHOB C  MaJlbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUS

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMH MPUCOSAMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTCHUPOBAHNUE, TUIpATallMsl), TOPEHUS, OKUCICHUS U
nonuMepu3anuu. [IpoMbInieHHbIe W JTa0OPAaTOPHBIE CIIOCOOBI  MOYYEHUS

AJIKCHOB

3.7

Ankanvensl. XUMHUYECKHE CBOMCTBA aIKaJUEHOB: PEaKUUHU TMPUCOCAUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyuenue




3.8

3.9

3.10

3.11

AJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCTUHEHUs (IaJOreHUPOBAHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX INPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHM Ul CBAPKH U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AJNEKTPOPUIBHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajloreHupoBaHue). Peaxnus
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3oma.
Oco0OeHHOCTH XMMHMYECKUX CBOMCTB ctupoina. [lonummepusanus cTHpoa.

Crioco05b1 MOJIYYCHHUA U TPUMECHCHUC aPOMATUUYCCKUX YTJIICBOAOPOAOB

Cnuptel.  IlpenenbHple  OQHOATOMHBIE CHUPTBHI. XHUMHUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME C  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJINYMA
TUIPOKCOTPYHIBI, €  TaJOr€HOBOJAOPOJAMH  Kak  CIOco0  IOJIyuyeHus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropenus.
[Tonyyenue »sTaHONA: peakuuss OpPOXKEHUS TIJIIOKO3bl, TUApaTalus STHIICHA.
OTUJICHITIMKOIb U TIIMUEPHUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HIAPOKCHIIOM

HaTpust, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakiusi «cepeOopsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). Tlomyuenune mpenenbHBIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATAalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pPCaKu OKUCICHUS allCTOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
QJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, albJACTUA0OB. BpIcliue mpeneibHble U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CHocoObl MOMYyYEHHS CIOXKHBIX A(PHUPOB.
Obpatumocth peakuuu sTepudukanuu. IlpuMeHeHne CIOXHBIX 3(PUPOB B
MUIIEeBOW M TNap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(GUpbI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBAaHUE, OKUCIEeHWE. [HMIponm3, WM OMBUICHHE, >KUPOB Kak CIOCO0
MIPOMBIIIIJICHHOTO TIOJIYYCHHSI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIN BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIOKO3bl: pEAKIMH C Yy4YaCTHEM CIUPTOBBIX U




3.16

3.17

aJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHUE B KU3ZHEIACATCIBHOCTH OpranusMa. Jlucaxapuabl: caxaposa, MaubTo3a.
BoccranaBnuBaomye M HEBOCCTaHABIMBAIOIIKME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: kpaxmail, riukoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W ILe/UIrono3bl. (PU3MYecKue CBOWMCTBA Kpaxmanaa u
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIHMAPOJU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHUCKO3a,

alleTaTHBIN 1IENK)

AMHHBI. AMHHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHMs. AHWIMH Kak TMPEACTaBUTENIb apOMATUYECKHX aMHUHOB.
XUMHYECKUE CBOMCTBAa aHWUJIMHA: B3aUMOJCIHCTBHME C KHUCIOTaMH, OpOMHOI
BOJOM, okwucieHue. IlonyyeHue aMUMHOB aJKWJIMPOBAaHUEM aMMHUaKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpalUs, KaYeCTBEHHbIC (LIBETHBIC) PEaKIIUU

Ha OenKu

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHHs: MouyieKyld. OCHOBHBIE CIIOCOOBI TIOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U TMOoJUKOHAeHcanuu. Knaccudukanus

BOJIOKOH

Wnentudukanus opraHnueckux coeMHEeHUM. Perienue axcrepuMeHTaaIbHbIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

Xumus B moBcenHeBHOHN xu3Hu. [IpaBuna Ge3zomacHOl paboOThl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOI XUMHUHU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIEHHOCTH. XUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TIHOM
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HehTH U € nepepaboTka (MPUPOIHBIC

WMCTOYHUKH YTIICBOJIOPOJIOB)

XUMHUA W IKOJOTUsl. XUMHUYECKOE 3arpsA3HECHHE OKPYKAIOLIEH Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MoUBbl, arMocdepsl, (GIopsl U GayHBl OT
XUMHYECKOro 3arpsizHeHus. IIpobimema OTX0JOB W MOOOYHBIX TPOIYKTOB.

AHLTepHaTI/IBHBIe HUCTOYHUKU SHCPTUU

4.4

OGH_II/IG MNpEACTABJICHUA O MPOMBIINIICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHX




BelecTB (Ha TpUMEpe MPOU3BOJICTBA aMMHaKa, CEPHOW KUCIOThI). UEpHas u
uBerHas  metayjuryprusi.  CTEKJ0 WM CWIMKaTHas  IPOMBIIUICHHOCTb.

[IpombinenHass ~ opranudeckas  xumus.  Cplpp€  ans  OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
5 Tunel pacy€THbIX 337184
5.1 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
" BewIECTBA, MACCE MM 0OBEMY OJHOTO H3 yUACTBYIONIMX B PEAKIINH BEIIECTB
52 Pacuérsl TemnoBoro 3¢ dexTa peakuuu
5.3 Pac4étel 00BEMHBIX OTHOIICHHUH ra30B IPU XUMHUYECKUAX PEAKITHSIX
5.4 Pacuérst macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOTYKTOB PEAKIUH, €CIIN
' OJIHO M3 BEILECTB JAHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoii unm 00bEMHOM J0JTM BBIXOJ1A MIPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOYKHOTO
Pacuérst macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CITH
5.6  o1HO W3 BELIECTB JIAaHO B BUIE PACTBOPA C ONPEACIEHHOM MacCOBOM A0Jeit
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnoap30BaHNEM HOHITHI «MacCOBast 10JIs», «MOJISIpHAs
. KOHIICHTPALIUS», KPACTBOPUMOCTb)
Haxoxaenne MonekynsipHON GopMyITbl OpraHUYECKOT0 BEIIECTBA M0 €ro
5.8  IUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTAB, UITH IO

MIPOYKTaM CTOPaHHUS




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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