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HOACHUTEJBHASA 3AIINCKA
PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNbHBIX Opranusanusx Poccuiickoit
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).
XuMHsT Ha YpPOBHE YINIyOJIEHHOTO HW3Y4YEHUS 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.
B mporpaMme mno XuWMHM Ha3HaueHUE MpeaMeTa «XUMHUS» MOJydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOIIME BBIMOJHSAEMBIE MPOrPaMMOM IO
XUMUHU (QYHKIIHH:
¢ UHPOPMAIMOHHO-METOJMYECKAs], peajau3alusi KOTOpoill oOecneuyunBaer
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00YyJarONTUXCs CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;
® OpraHu3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeJeNieHre: MNPUHLIMUIIOB CTPYKTYpUPOBAHUS W TOCIIEI0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTrepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPHKATEILHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTeIbHBIX TOCTIXKCHHM OOydYarolmMxcs B
paMKax HTOroBOM arrectauud B (OpME €IMHOT0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriyOJI€HHOTO U3YUEHUS XUMUH:



® YCTaHABJIMBACT MHBAPUAHTHOE IMPEAMETHOE COJEp)KaHUE, 00s3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAENbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e 1aéT MPUMEPHOE paCIpeeieHHe Y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUISl UBYUYEHHUSI OTJEIBbHBIX TEM;

® [IpeasiaracT MPUMEPHYIO TOCIEAOBATENIbHOCTh HW3YYEHUSI Y4eOHOro
Marepuajia ¢ y4ETOM JIOTUKU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e aéT METOJMYECKYI0 MHTEPHPETALHNIO LIeJIel U 3a]a4 U3y4eHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUN  OOyYaromierocss 1o OCBOCHHIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKAM B IPOrpaMMe MO XHUMHUHU IPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s13aTenbHON (MHBApUAHTHOM) COCTAaBIISIOUICH coliepikaHusl yueOHOro mpeaMmera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTABJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro u yriayOJIEHHOrO YpOBHEH B cHCTEMeE
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO M3Y4YeHHUs HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHMs B paMKaxX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMSIX CPETHETO Mpo(ecCHOHANIbHOTIO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yriayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOJATOTOBKH OO0YYarOUIUXCsl, BIOPABIIUX OMpeaeaEHHbIN MPoduiib
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonanbHoro oopasoBanusi. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHOM MPOrpaMMBI  cpeHero ooOIero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
OOOOMIEHHBIX  CIIOCOOOB  JEATENBHOCTH, HWMEIOIMX MEKIUCHUTUTMHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYINHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJN€HHOM YpPOBHE H3y4eHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKUUH, pACCMATPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KMHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJsIpHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npo¢uias OoNbIIUI yAENbHbII BeCc OyleT UMETh OpraHuyecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTHI, KaK JIMIUABI, OEJKH, YIJIEBOJbl, HYKJICHHOBBIC
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM IUId H3y4YEHUs
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHHe NPEICTABICHUNA: O MaTepUaJbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  Mpo0seM
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM 0€30MaCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpee;

® OCBOGHME CHCTEMBbl 3HAHUM, JIKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX
IIOHATUM, 3aKOHOB U TEOPUM XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKLHU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCS OCO3HAHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KJIFOYEBBIX MJIEM M MpoOJIeM COBPEMEHHOM XHUMHH, JJII OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIW3a ¥ OICHKH C ITO3UIINM YKOJIOTHYSCKON 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOM M TPOU3BOJCTBEHHOW JEATECIILHOCTH YeJOBEKa, CBA3AHHOW C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJI30BaHUEM U  IepepaboTKOH
BEIIIECTB;

yriyOJieHue  MPEJCTaBICHUNM O  HAay4YHbIX  METOJAaX  IO3HAHUS,
HEOOXOJMMBIX ISl TPUOOPETEHUS YMEHHUHA OPHUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBICHEHHS XHUMHYECKHUX SBJICHUH, HMMEIOIMX MECTO B
MIPUPOJIC, B MPAKTUYECKOM JICITSIHHOCTH M TIOBCETHEBHOM JKU3HHU.

B mnnmaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1IETOCTHOM CHUCTEMBI CpEeHEro OO0IIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHUE YOEKJIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKJIAAHBIX HCCJIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U OO0LIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN IEITESIbHOCTH.

CBSI3b C PABOYEM [TPOT'PAMMOM BOCIIUTAHUS NIKOJIBI



Peanuzammsi BOCHIUTATENBHOTO TMOTEHIIMANA YPOKOB XUMHUU (YpPOUHOU
NEATETPHOCTH, AayAWTOPHBIX 3aHSATHH B  paMKaX  MaKCHMAaJIbHO
JOMYCTUMOM y4eOHOM Harpy3Kku) MpeaycMaTpUBaeT:

-  MakKCHUMaJbHOE WCIIOJIb30BAaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH
CoZlep KaHusl YPOKOB 1Jisi ()OPMHPOBAHUS Yy OOYYAIOMIMXCA POCCUMCKUX
TPaJAMIIMOHHBIX JYyXOBHO-HPABCTBEHHBIX U COI[MOKYJIBTYPHBIX IIEHHOCTEH,
POCCHIICKOTO HCTOPHUYECKOTO CO3HAHHMSI HAa OCHOBE HMCTOPUYECKOTO
MIPOCBEIICHHUSI; TIOJJOOP COOTBETCTBYIOIIETO COJEPKAHUS YPOKOB, 3aTaHHH,
BCIIOMOTATENIbHBIX ~ MAaTepuajoB,  MPOOJIEMHBIX  CHUTyallud IS
00CYXICHU;

- BKJIIOYEHHUE B COJICpKAHUE YPOKOB LIEJEBBIX OPUEHTHPOB PE3YJIHTATOB
BOCIIUTAHUS, WX YYET B OMNPEJEICHUM BOCIHUTATENIBHBIX 3a7a4 YPOKOB,
3aHSATHI;

- BEIOOpP METOO0B, METOJIUK, TEXHOJOTHH, OKa3bIBAIONIUX BOCITUTATEIIHPHOE
BO3JICHCTBHE HA JIMYHOCTH B COOTBETCTBHH C BOCIUTATEIHHBIM HJICATIOM,
IEIbI0 M 3a/JadaMd BOCIHUTAHUS, IIEJIEBBIMA OPHUEHTHPAMH PE3yIhTaTOB
BOCIIUTAHUS;, peaM3alMi0 [PUOPUTETA BOCHUTAHUS B  y4uyeOHOM
NEeSTEeIbHOCTH;

- TPUBJICUYCHWE BHUMAaHUSA OOYYAIOMUXCA K IIEHHOCTHOMY acCIeKTy
M3y9JaeMbIX Ha YPOKaxX MPEIMETOB, SIBJICHUN M COOBITHN, MHUITMUPOBAHHEC
OOCY)XJICHHI, BBICKA3bIBAHMA CBOETO MHEHUS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K U3yYae€MbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

-  TpUMEHEHUWE  HHTEPAKTHBHBIX  (QopM  y4deOHOU  paboThl  —
WHTEJUICKTYalbHbIX, CTUMYJIUPYIOIIUX [MO3HABATEIbHYIO MOTHUBAIIUIO,
UTPOBBIX METOJWK, TUCKYCCHM, JAOIIINX BO3MOXXHOCTH MPUOOPECTH OTIBIT
BEJICHNUS KOHCTPYKTUBHOTO JHMAJIOTa; TPYMIIOBOW PabOTHI, KOTOpas YIUT
CTPOUTH OTHOIIEHUS U JACHCTBOBATh B KOMaH/IE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIIIICHUS;

- MOOYyXJeHrne 00ydJarouuxcsi CoOJ0aTh HOPMBI TIOBEACHUS, TpaBUiIa
OOIIEHUsI €O CBEPCTHUKAMH H  TIEIarorMYecKUMH  paOOTHUKAMH,
COOTBETCTBYIOIIME YKJIAMy IIIKOJBI, YCTAaHOBJICHHE U TOIJICPKKY
noOposkenaTenbHO atMocheps;

- OpraHu3alii0 HACTaBHUYECTBA MOTHUBHUPOBAHHBIX W 3PYIAUPOBAHHBIX
oOydJarommMxcs HaJl HEYCIEBAIONMMU OJHOKJIACCHUKAMHU, B TOM YHUCIE C
0COOBIMH 00pPa30BATEIHLHBIMUA TMOTPEOHOCTSAMHU, JAIOMIETO 00YyJarouuMCs
COIMAJIBHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3AMMHOM ITOMOIIIH;

- WHUIMUPOBAHUE U TMOJICPKKY HCCISAOBATCIIBCKON JCATEIBPHOCTH
oOydJaroImuxcs, IUIAHHPOBAaHUE W BBITIOJIHCHHE WHIWBUAYAIbHBIX U
TPYIIOBBIX TPOCKTOB BOCIMTATEIILHON HAIIPABICHHOCTH.



e PesynbraThl eaWHCTBA y4e€OHOM W BOCHUTATENBHOU JEATEIHLHOCTH
OTpaXeHbI B pasneine pabodeil mporpammbl «JIMYHOCTHBIE PE3yIHTATHI
M3y4YeHUs] y4eOHOro npeaMera «XUMUs» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMUsI.

OO6111ee YuCiI0 4acoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS! XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obiiero odpaszoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 gaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMHUH.

[IpenMer W 3HAaYECHHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHUI.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma yIrjepoja. XHMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX —OpOUTasei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHUs aTOMHBIX oOpOHUTaledl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAas U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukane, Hykiaeopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COEeIMHEHUH. MOoleKylIsipHble U CTPYKTypHblE  (HOpMYIIbI.
CtpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YP(PEKTHI B MOJEKYJaX OpraHUYECKUX COCTUHEHUM (MHIYKTUBHBIHI
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupuKaMu OpraHuyeckux BemiecTB. [loHsTne o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) u TpuBmanpHBIC Ha3BaHUSA
OTJEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M KiaccU(PUKAIMS OpraHWYecKuxX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

OKCIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M MX NPEBPALICHUN:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYecKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMNBITHI II0 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(mnaBieHue, OOyrIMBaHHE W TOpPEHHUE), KOHCTPYHMPOBAHUE MOJAENEH MOJIEKYI
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o0mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIN AIKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBOHCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYEeHUS U IPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdyeckrue CBOWCTBA AJIKHUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psji apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paJuKalle, PEaKUHH NPHUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ctupoda. [lomumepuszamus cruposna. CriocoObl OTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTHUECKHI), pU(GOPMUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIYy, HUTPOrPyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuil yrieBoJOpOIOB Pa3IMYHBIX KJIaccOB (0OecIiBeUMBaHHE OPOMHON WM
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEILECTBAX, IOJY4YEHUE HTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ Kojuiekuusamu «HedpTte» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHoida). ['oMonorumdeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PUBUUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupThl. [IpencraBieHne 0 MexaHHU3ME peakiuil HYKJICO(DMIBHOTO 3aMeIeHUs.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl albJerujioB U KETOHOB, oOIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTydYeHUs U IPUMEHEHUE aIbJACTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX M apPOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, H30OMEpHS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPIKAIUX OCTaTKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuIsl: TJIOKO3a, (pPYKTO3a, Tajakro3a, puodo3sa,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH Oprau3Ma. J(ucaxapuisl: caxaposa, MajbT03a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMalla W LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux amuHoB. [lonydeHue aHuWIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJUKOHACHCALMH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIE PEAKIIMU HA OCJIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3o0TcoJiepKalllue  OpraHumyeckue  coeauHeHus’» u  «Pacmno3naBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHUYECKHUE KayuyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYYHBbIN (akKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeJNIO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OEJIKH, YIICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DJNEeKTpOHHbIE KOHPUTYpALIMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.UN. MenneneeBa. CBA3b NEPUOAUYECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IMPOCTBIX M CJHOXKHBIX BEIIECTB [0 TIpynnaM M IepuoAaM. 3HA4YEHUeE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHJbl. 3HAYEHUE KOMILIEKCHBIX COEIUHEHUN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:



MaccoBasi J10Jisl BEUIECTBA B PacTBOPE, MOJISIpHAsl KOHIIEHTpalus. HacblllleHHbIe U
HEHACBILIEHHBIC PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanysa XuMHYECKUX peakiuii B HEOPTraHUYECKOW M OpraHUYeCKOn
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (HaKTOPOB.
['oMOreHHbIE U reTEpOreHHbIe peakuu. Katanus u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIi. XUMU4IecKoe paBHOBecre. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DakTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHA: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYACTBYIOIIHNX B
peakumu. [Ipunnun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpalibHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEHIECTB W HMX NPEBpALICHUN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW PEAKIUU M TOJOKEHWE XUMHYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMeEpe KHUCIIOPOJa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | MAPUIBL.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOAEPIKALINE



COEUHEeHHsI TasoreHoB. JlabopaTopHble W MPOMBILIUIEHHBIE CIIOCOOBI MOTYYESHHUS
rajioreHoB. [[puMeHeHne rajioreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @U3NUECKUe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxpaenume B TpHUPOAC, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4YeHUs, (U3HMUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoae, CrIocoObl MOMydeHUs, (QU3NYECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIIOTPONHBIE  MOAU(DUKAIMH.
dusnueckue U XUMHUYECKHE CBOICTBa IPOCTHIX BEIIECTB, O0OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne npocThIX BELIeCTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoi CUCTEME XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JI0YEeK aToMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHut  MetauioB.  OOmue  CcrnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U UX COECIMHEHU.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmonydeHue, ¢GU3UYECKHE U



XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COCAUHEHUH.
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUSI.

ATIOMUHW: TTOTydeHue, GU3NIECKue U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBAa OKCHUAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmiasi xapakTepucTHKa MeTawioB moOouHbXx mnoarpymnn  (B-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3NYecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHIbI U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxwnelimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a M €ro coequHeHuil. OKCupl,
rugapokcuanl u conu xkeneza(ll) u xenesa(lll). [lonydyenue u npumMeHeHue xene3a
U €ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIUHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHUE KOJUIEKIMU «MeTtaiuibl W CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTraHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECWUCTBUE THUIPOKCHUIOB AJTIOMUHHS W LHHKA C
pacTBOpaMM KHUCJIOT U IIEJOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorensy, «Cepa u e€ coenuHeHUs», «A30T U ochop U UX COCAUHEHUSD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lorsaTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUH HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI TOTYYEHUSI BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB H
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIJE/ICTBUSI.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.



XuMusi ®W 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
WCITOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METULIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IMacHOr0 HCIMOJb30BaHUS TIPErnapaToB OBITOBOM XUMHUH B MOBCEIHEBHOI
KU3HU.

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

XuMHs B CEIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BemiecTBa WM o0bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIH OJHO U3
BEILIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTAa PEAKIUU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpraHW4ecKol XuMuM B 11 Kkjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKalus, MepuoaudHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3IJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUYECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHME BEIECTBA, HACAJbHBIA ras,
duznyecKkre BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buosnorus: kieTka, opraHusM, dKocucTema, ouocdepa, MmeTaboanU3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbI€, TOTLIIMBO,

PECYPCHI.



TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuaJibl, CEJIbCKOXO3SHMCTBECHHOE IMPOU3BOACTBO, NMHUIICBASA ITPOMBIIIJNICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npermaparoB, IIPOU3BOACTBO KOHCTPYKOHUMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYyYaIONIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIWYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(OpPMHPOBAHHOCTh OIBITA ITO3HABATEIHLHON M TMPAKTHYCCKOW EATCIHLHOCTH
00yJaroluxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «XUMHUS»  OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEILHOCTH
oOyyaromuxcsi B MPOIEcce pean3aluu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

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

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHATU3E PA3IUIHBIX BUIOB YUCOHON ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

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

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPHUATUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHOU Cpeabl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBPAILIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00E€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SIBJIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJb30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbl IO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOLICHAYYHbIE TOHATHUS, OTPaKaoIIne
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
npoliecc, CUcTeMa, HayuHbId (DaKT, IPUHINI, THIIO0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yYHHUBEpCaJbHbIe y4eOHBIC NEHCTBUS (IMO3HABATENbHbIC, KOMMYHUKATHUBHEIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIMOHATBHON
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

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

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS JJII OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCU(PHUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;



IPUMEHSATH B MPOLIECCE MMO3HAHUS UCIOJIb3yEMble B XUMHUHA CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — IMpU pelIeHUHd YYEOHBIX IO3HABATENbHBIX M IPAKTHUECKUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpOBaTh LEIN U 334a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/JI€Th HAaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOEIIaHHOMN padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYUBOCTH;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaLMK, HEOOXOJMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM MH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKKU U CUMBOJIBI, (hOpMYIIbl, a00OpeBUATYPHI, HOMEHKIIATYPY;



HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHH, BBICKA3bIBATh HICH, (DOPMYIHUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHHS IPEAJIOAKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3EHTAlUeil pe3yJbTaTOB IO3HABATEIBHON JESTEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIEHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKON pabOThI MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO IO3HABATEILHYIO
JIEATEIIbHOCTh, OMNpenensis €€ e W 3ajaud, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN  TpHU
BBITIOJIHGHUU YYEOHBIX U HCCIENAOBATENbLCKUX 3a7ad, BbIOMpaTh Hambomee
3¢ dexTuBHBIA crnoco0 HMX pemeHuss ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX M XUMUYECKUX PEAKITUSX;

OCYILECTBIIATE CAMOKOHTPOJb JEATEIBHOCTM HAa OCHOBE CaMOaHalIU3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUU HA yTIyOJIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHHs BKIHOYAIOT cCHEU(pUYECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
10 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOOPA30BAHUIO 3HAHUM, BUJBI JEITEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHEHUIO 3HAHWM B PA3IMYHBIX yUEOHBIX
CUTYalUsIX, & TAKKE B PEAIIbHBIX )KU3HEHHBIX CUTYallUSAX, CBA3AHHBIX C XUMUEH. B
MporpaMMe IO XWUMHUHU TIPEAMETHBIE PE3YJbTAThl IPEACTABJIEHBI 110 TOJaM
V3YyUYEHUS.

10 KITACC



[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUNA: O MECTE€ W 3HAUYCHUU OpPraHMYeCKOn
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMYECKOM, SJHEPIeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTE€pHUalOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKKe OSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0pPOBBIO U IIPUPOJTHON CpEJIE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
oboiouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasned, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, paaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTIJIEBOIOPOAIDI,
KHCIIOPOJ- U a30TCOJAEpKAIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJUMEp,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHUS OpPraHMUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
W TpPEBpalICHUS DSHEPrMM IIPH XUMHUYECKHX pEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUsl TPUYUHHOCTUA U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEeaKlui, TEPMOJWHAMHYECKHMX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHUs, O B3aHMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKUE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NESTEIIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4yHbIX  NPHUHLIMIAX  XUMHYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHII: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME TOHITHUS TPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:



WCITIOJIP30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEJICTHBIX) (POPMYIT OPTaHUIECKUX
BCIIECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKIMA U PaCKphIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUHd  MOCPEJCTBOM  COCTABJICHMS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

M3TrOTaBJIMBATh MO MOJIEKYJl OpraHWYECKUX BEIECTB JUIsl WILTIOCTpaIluu
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHHWS 110 CHCTEMaTHYECKOU
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMalbAeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsI KHCJIOTa, CTCAPUHOBAS, OJICMHOBAS, MAaJIbMUTHHOBAS KHCIIOTHI,
TVIMIWAH, aJJlaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yYMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OPTaHWYECKUX COCIWHCHHMSX (KOBAJICHTHAsS W WOHHAS CBS3b, G- H T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT, ~ YMCHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABHTENCH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJETHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, H- W TOJHCAXapHJIoB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHMX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMHPOBAHHOCTh, YMEHHS TIOATBEPXKJIAaTh HA KOHKPETHBIX IpHUMepax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHMA OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;



c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTJIEBOIOPOIHOTO
Chipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS 10 OPraHUYECKOW XUMHUU JJIsi OOBSICHEHHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJUTH PACUETHI 10 XUMHUYCCKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMHUYECKON
(GbopMyJIBI BEMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHH: MPOrHO3UPOBATH, AHATIU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIECTB, MCIOIL30BATh MOJYICHHBIC 3HAHUS JJIS TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOIEPKAIMUX OPTaHMYECKUX BEIIECTB, PEIICHUE ADKCIIEPUMEHTATbHBIX
3alad 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3yibTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OIECHUBATH X JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUSA HA IKUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN [OUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadarbiBaTh €€ U UCIOIb30BaATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHHUM IPUPOJABI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHaTIOB, HOBBIX
WMCTOYHUKOB SHEPTHH, B OOECIEUECHUHU PAIMOHAIBHOIO MPHUPOIOINOIH30BaHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEeNH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJIHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATalOIIe TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, JJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHbBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBON 3 dekT
XUMHUYECKON peaKIMK, CKOPOCTh XMMUYECKON peaklni, XHMHUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS JJIEKTPOIMTHUYECKOW IHMCCOLMALUHU, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU TIPU XUMHUYECKUX PEAKIUSAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIMME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJISIDHOM  YpOBHSAX; MPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX



peakuuii, TEpPMOAMHAMMYECKMX W  KHUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKAHMS, O XUMHUYECKOM DPAaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHUCTEMAX;
(dakToNIOTUYECKUE CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYYCHUH U OE30MacCHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTHUYECKON
NESATEIbBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC MPU3HAKK TOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMsSI HCIIOJIb30BATh XMMHMUYECKYK) CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cucremarnyeckyro HomeHkIarypy (IUPAC) u TpuBnansHbpie Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, METaJNInYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW PEHETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHMIl:  KJIAacCU(UIMPOBATH:  HEOPTaHHUUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaiu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccuukanuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

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

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHOIOB
Ilepuomnueckoin  cucremsl  JI.M.  MeHngeneeBa,  UCNOJNB3ysS  TMOHSITUSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOJYyPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnu», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonmueckou cucremsr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS
UX JIEKTPOHHBIX 000JI0YEK;



chOPMHPOBAHHOCTh YMCHHI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJY HEOPTaHUYECKMMH BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKAX PEAKIIHI;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEaKIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX TOJHBIX H
COKPAIllEHHBIX  MOHHBIX  YPAaBHEHHWHM;  PEAKIUKA  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKIMd B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHeIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO MOJYYEHUS CEPHOW KHUCIOTHI, aMMHAKa,
oOlllMe HayyHble MPUHLIMUIBI XUMHUYECKUX MPOU3BOJICTB; 11€7€CO000pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsL COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MPUPOALI — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHUS XUMHYECKUX SBJICHUN, HMMEIONMX MECTO B MPHUPO/IE,
MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOMW KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALUs;
MaccChl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAIlMU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeIeIEHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B HM30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
rasos;



c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOIUTH
XUMUYECKANA  JKCIEPUMEHT  (IIPOBEACHHME  pEeakuMid  HOHHOro  OOMEHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, OINPEACIICHNE
Cpelbl pacTBOPOB BEIIECTB C IIOMOIIBIO WHAMKATOPOB, W3YyYECHHE BIIHSHMUSI
pa3nMuUHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  pEaKUuH, peLIeHHE
DKCIIEPUMEHTAJIbHBIX 33dad no Temam «Metaimey u  «Hemerambsy) ¢
coOJII0IeHHEeM TIpaBMII O€30MacHOro oOpallleHusl ¢ BEeUIECTBAMH U JTaOOPaTOPHBIM
o0opynoBaHueM, (QOpMYyIUpOBaTh LE€Nb HCCIEAOBAaHUS, INPEIACTaBIATh B
pas3nu4HOil (opMe pe3ysbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLCHUBATh UX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOIaTh TTpaBUIa TOJb30BAHUSI XHMHUYECKON
nocyol W JabopaTOpHBIM O0OpyJAOBaHMEM, OOpalleHUs C BeEIIECTBaMH B
COOTBETCTBUM C HMHCTPYKLMSMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XMUMHYECKUX
OTBITOB, HKOJIOTMYECKU LEIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3J0POBbs, OKPYXAIOIIEH MPUPOIHOM
Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO PAa3BUTHs, OCO3HABAThb OMNACHOCTH
TOKCUYECKOTO JEHCTBUSA HA UBBIE OPTaHU3MBbI ONpPEACIIEHHBIX HEOPraHUYECKHX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LIE€JEHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpPMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(pOpMaIlUIO, NepepadaTbiBaTh €€ U HUCIOJIb30BATh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.
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I[eﬂTeJIBHOCTL YUHUTCIEI C YYCTOM IIPOIrpaMMBI BOCITUTA

Pazgea 1. TeopeTudyeckue 0CHOBbI OPraHHYeCKOH XUMHH

1.1

[Ipenmer
OPTraHUYECKOMN
xumuH. Teopus
CTPOCHUSI 8
OPTraHUYECKUX
coennHeHnit A. M.
bytneposa

bubnuoreka
LHOK
https://m.edsoo
.ru/d69df650

-YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOIIICHUH MEXTY
MeJarorM4eCKuM pabOTHUKOM M O0y4arOIIUMHUCH,
CIIOCOOCTBYIOITUX MO3UTUBHOMY BOCIIPHUSITHIO 00YyYaK
TpeOOBAaHUM M MPOCHO TEIarOTMUYECKOTO PaOOTHHKA,
MPUBJICUCHHUIO X BHUMaHUS K 00CYX)JaeMOM Ha ypOK
uH(pOpMAIH, aKTUBU3AIIUN TTO3HABATEIILHOMN JCSITEIb
- o0y AeHUE 00yUarOIIMXCsl COOJIIOAATh HA YPOKE
OOLIENPUHSATHIE OpraHU3aLUs UX PabOTHI €
MOJIy4yaeMoi Ha YPOKE COLMAIbHO 3HAYMMOM HH(OPM
WHUILIMAPOBAHUE €€ 00CYKICHUS, BHICKA3bIBAHUS 00Y™
CBOETO MHEHHUS T10 €€ MOBOTY, BHIPAOOTKH CBOETO K H¢
OTHOIICHUS;

- UCTIOJIb30BAHNUE BOCIIUTATEIBLHBIX BO3MOXKHOCTEH CO,
y4eOHOTro IIpeAMeTa 4epe3 JEMOHCTPAIIMI0 00yYaroIlL
MIPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO ITOBEICHU:
MPOSIBJIICHUS YETTOBEKOIIO0US U 100pOCEPACUHOCTH, U
COOTBETCTBYIOIIUX TEKCTOB ISl YTEHUS, 3a]1a4 JIJIS Pe



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

POOJIEMHBIX CUTYaIi JIs1 0OCYKIEHHS B KJ1acce;

- IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (hOpM paboT
00y4aIOIUMUCS: UHTEJUIEKTYAIbHBIX UTP, CTUMYIIHPY
MO3HABATEIbHYIO MOTHUBAILIUIO O0YJAIOIINXCS; TUCKYC
KOTOpPBIE JAIOT 00YYaIOIIMMCS BO3MOKHOCTD MTPHOOPE
BEJICHUS KOHCTPYKTHBHOTO JUAJIOTA; TPYIIIOBOM pado
paboThI B Tapax, KOTOPIE y4aT KOMaHIHOU paboTe u
B3aMMOJICHCTBUIO C IPYTUMH JIE€TbMU;

- BKJIFOUEHHE B YPOK UTPOBBIX MPOLIETYP, KOTOPHIE 11O
MOJIIEPKaTh MOTUBAIIMIO O0YYAIOIINUXCS K TIOTYyYEHUF
HATKUBAHUIO MTO3UTUBHBIX MEKITUIHOCTHBIX OTHOIIIC
KJIacce, MOMOTAIOT YCTAaHOBJICHUIO JOOPOKEIATEIHHO]
aTMoc(epsl BO BpeMsl YpOKa;

- opranu3anus me(cTsa MOTUBUPOBAHHBIX U 3PYIUPC
oOyuaroluxcs HaJl UX HEYCIEBaIOLIUMU OJJHOKJIACCHE
JAIOIIETO UM COITMAIbHO 3HAYUMBIH OMBIT COTPYIHUY
B3aMMHOM TTOMOIIIY;

- MHUIIMUPOBAHNE U TOJICPIKKA UCCIIEA0BATEIHCKOM
JESTEIBHOCTH 00YJarOIIMXCsl B paMKaxX pean3aliu U
UCCIIEIOBATENLCKUX MPOEKTOB, YTO AACT 00y4aroIuM
CaMOCTOSITENIFHOTO PEIICHUS TEOPETUIECKON pobIIen
reHepUPOBaHUS U OPOPMIICHUSI COOCTBEHHBIX HJICH,
YBXUTEIBHOTO OTHOLIEHUS K 4yKUM HJesIM, 0hopmJ
myOJIUYHOTO

BBICTYIUICHHS TIEpe]l ayTUTOpUEH, apryMEHTHPOBAHUS



Hroro no paznemny 8

Pa3aen 2. YriieBoaoposl -YCTaHOBJICHUE JJOBEPUTEIBHBIX OTHOLIEHUN MEXTY

Ipenemprbie 5 Bubmmoreka II€1arOrHYECKUM PAOOTHUKOM M 00YyYaIOIIUMHUCH,

2.1
YIJIEBOAOPOIBI — [HOK




aJIKaHbI, https://m.edsoo
IUKJI0AJIKAHBI .ru/d69df650
Henpenenwvubie bubmmoreka
YIJIEBOJOPOIbI: HOK
2.2 14
AJIKEHBI, AJIKaIUEHBI, https://m.edsoo
AJIKUHBI .ru/d69df650
bubmmoreka
ApomMartnueckue
2.3 JIEBOJIOPOIbI 8 LOK
' Z: eHHI)[ oA https://m.edsoo
P ru/d69df650
[Ipuponnsie bubnuoTteka
WCTOYHUKHU IHOK
2.4 4
YIJIEBOAOPOIOB U UX https://m.edsoo
nepepaboTka .ru/d69df650

CTIOCOOCTBYIOITNX MO3UTUBHOMY BOCTIPHSTHIO 00yUalO!
TpeOOBaHUM M MPOCHO TMEIarorMUYeCKOro pabOTHHUKA,
MIPUBJICYCHHUIO MX BHUMAHUS K 00CYKJaeMOW Ha YPOKe
nH(pOpMAIUH, aKTUBU3AITUN TTI03HABATEILHOM NESITEIbE
- MOOYKIeHrnEe 00yJaroIIUXCsl COOMI0AATh Ha YPOKE
OOIIETPUHSATBIC OpPTaHU3alUs UX PabOTHI C
MOJTy4aeMOU Ha ypOKe COIMaIbHO 3HAYMMON HHPOpMa
WHUITMHIPOBAHUE €€ 00CYKICHUsI, BEICKA3bIBAHUS 00YY:
CBOETO MHEHHUS T10 €€ MTOBOTY, BRIPAOOTKH CBOETO K HEi
OTHOIIICHUS;

- HCTIOJIb30BAHNUE BOCIIUTATEILHBIX BOBMOXXHOCTEH COJY
y4eOHOro NMpeaMeTa 4epe3 JEMOHCTPALUI0 00yYaroH
MIPUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOTO IMOBEICHUS,
MIPOSIBJICHUSI YEJIOBEKOJIFOOUS U TOOPOCEPACHHOCTH, Ue
COOTBETCTBYIOIIUX TEKCTOB IS UTEHUS, 3a]1a4 JIJIS PETl

MPOOJIEMHBIX CUTYAIMH 17151 00CYKIEHHS B KJIACCE;
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- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hopM paboTHi
00YYaIOIIMMUCS: HHTEIUIEKTYAIBHBIX UTP, CTUMYIIUPYH
NI03HABATEIbHYIO MOTUBAIMIO 00YYarOIIUXCS; TUCKYCC
KOTOpBIE JAIOT 00YYaIOIIMMCS BO3MOXKHOCTD MTPHOOPEC
BE/ICHUSI KOHCTPYKTUBHOTO JIAJIOTa; TPYIIIOBOH padoT
paboThI B Mapax, KOTOpPbIE y4aT KOMaHIHOU paboTe
B3aMMOJICHCTBHIO C APYTUMH JE€THMH;

- BKJIFOYCHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE MOV
NOJIeP’KaTh MOTHUBAIIMIO O0OYYAIONIUXCS K TIOJTYYCHHUIO
HAJIXKMBAHUIO TTO3UTUBHBIX MEKITMYHOCTHBIX OTHOIIICT
KJIacce, IOMOTAl0T YCTAaHOBJICHUIO T00OpOKeIaTeIbHOU
aTMocQepbl BO BpeMs YPOKa;

- opranu3anus medcTBa MOTUBHPOBAHHBIX U SPYAHPOE
00yYaroImuXxcst HaJl UX HEYCIEBAIOIIMMHU OTHOKIIACCHHI
JIAFOIIETO UM COIMAJIbHO 3HAYMMBIN OIBIT COTPYAHHYEK

B3aMMHOM ITOMOIIIY;




- THUIIUHUPOBAHUC U IIOAACPKKA HCCHGHOB&TGHBCKOﬁ

ACATCIBbHOCTHU O6yllaIOHII/IXCH B paMKax pcaJin3alinu 1y
IMIPOCKTOB, YTO JAaCT 06yllaIOHII/IMCH BO3MOKHOCTD IIPHUC

CaMOCTOSITEIIbHOTO PELICHUS TEOPETUYECKON MPoOIeMs
reHepupoBaHus U 0hopMIIEHUS] COOCTBEHHBIX UJIEH,

YBAXUTEIBHOTO OTHOIICHUS K UYKUM HUIEIM, OPOPMIIE
myOJIMYHOTO

BBICTYIUIEHUS IIEPE] Ay AUTOPUEN, APTYMEHTUPOBAHHS

bubmmoreka
["anoreHnpon3BOAHBI HOK
2.5 4 1
¢ YIJIEBOJIOPOJIOB https://m.edsoo
.ru/d69df650
Hroro no pazmemny 35
Paznen 3. Kuciaopojacoaep:xamue opraHndecKue coeuHeHMs!
bubmmoreka
[HOK
3.1 . D 11 1
Crinpret. deriox https://m.edsoo
.ru/d69df650
Kap6onuibHbie bubnuoTteka
3.2 COCTMHCHUS 21 1 IHOK
aJIbJIETUAbI U KETOHBI. https://m.edsoo

-YCTaHOBJICHUE TIOBEPUTEIHHBIX OTHOIIEHUI MEXKITY
NeAarornyeckuM pabOTHUKOM U 00yYaroUMMHUCH,
CHOCOOCTBYIOUINX MO3UTUBHOMY BOCIIPUSITHIO O0YyUaK
TpeOOBAaHUM M MPOCHO TEeIarOTHUYECKOTO PaOOTHHKA,
MPUBJICYCHHUIO UX BHUMAaHUS K 00CYX AaeMOil Ha ypOK
uH(GOpMaIlNH, AaKTUBU3AIMU TIO3HABATEIILHOU JIESTEIb
- OOy XAeHUE 00yUYarOIIMXCsl COOJIIOAATh HA YPOKE
OOLIENPUHSATHIE OpraHU3aLUs UX PabOThI €
MOJIy4aeMOM Ha YPOKE COLMAIBLHO 3HAYUMON HHPOPM
MHUIIMHUPOBAHUE €€ 00CYKIeHUs, BBICKa3bIBaHUSI 00YT
CBOETO MHEHUS IO €€ IOBOJLY, BEIPAaOOTKH CBOETO K He¢
OTHOILICHUS;

- HCTIOJIb30BAHHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH CO,
y4eOHOTro peaMeTa 4yepe3 JEMOHCTPAIMI0 00yYaroIL
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KapOGoHoBrie

KUCJIOTHI. CIIOKHBIE

3¢upsl. Kups

.ru/d69df650

bubmmoreka
I[HOK
33V 9 1
HICBOAR https://m.edsoo
.ru/d69df650
Wroro no pazneny 41
Paznea 4. A3oTcoaep:kanue oprannyecKkue coeIuHeHns!
bubmmoreka
AMUHBI. OK
4.1 AMHWHOKHUCITOTEL. 12 1 2 i
Berxu https://m.edsoo
g 1u/d69df650
Utoro no pazneny 12
Paznen 5. BoicokomoJieKyIsIpHbIE COeIUHECHUS
bubmmoreka
BrIicOKOMOJIIEKYIISIpH LHOK
5.1 6 1
BIC COCTMHEHUS https://m.edsoo
.ru/d69df650
Uroro no pazneny 6
OBIIEE KOJIMYECTBO
YACOB I1O0 102 3 6

I[TPOI'PAMME

IPUMEPOB OTBETCTBEHHOTO, I'PaXAaHCKOTO MTOBEICHU:
MPOSIBJICHUSI YEJIOBEKOIIO0OUS U TOOPOCEPACYHOCTH, U
COOTBETCTBYIOIIMUX TEKCTOB ISl YTE€HUS, 3a]1a4 JJIs Pe
pOOJIEMHBIX CUTYali A7l OOCYKJICHUS B KJ1acce;

- IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (hOpM paboT
00y4arOLMMUCS: UHTEJUIEKTYaIbHBIX UTP, CTUMYJIUPY
MO03HABATEJIbHYIO0 MOTHUBALIMIO 00YYAIOIINXCS; AUCKYC
KOTOpBIE JAIOT 00YYarOUIMMCs BO3MOYKHOCTb ITPUOOPE
BEJICHUS KOHCTPYKTUBHOIO IMAJ0ra; rpynnoBoi pado
paboThI B Mapax, KOTOPbIE y4aT KOMaHAHOU paboTe u
B3aUMOJICUCTBUIO C APYTHUMHU JIE€TbMH;

- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE 11O
HOJIEPKaTh MOTUBALIMIO 00YYaIOIIUXCS K TOTYyYSHUE
HaJIAKMBAHUIO MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOLIIC
KJIacce, MOMOTaloT YCTaHOBJIEHUIO JOOPOKENATENbHO]
aTMoc(epbl BO BpeMs ypOKa;

- opranusanus mepcTBa MOTUBUPOBAHHBIX U 3PYAUPC
oOy4Jaronuxcs HaJl UX HEYCIEBAIOIIMMU OJTHOKIIACCHE
JAIOIIETO UM COIMAIbHO 3HAYUMBIHN OMBIT COTPYTHUY
B3aMMHOM ITOMOIIIH;

- HHULMUPOBAHUE U MOJIEPIKKA UCCIEA0BATEIbCKOM
JESTEIIBHOCTH 00YJaroMIMXCsl B paMKaX peain3aliiy U
UCCIIEIOBATENCKUX MPOEKTOB, YTO AACT 00y4aroIuM
CaMOCTOSATENILHOTO PEILICHUs TEOPETHUECKOU MpoOen
reHepUpoBaHUs U 0POpMIIEHUSI COOCTBEHHBIX UJIEH,
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YBAXUTEIHHOTO OTHOIICHHS K UYKUM UM, 0POpMJ
myOJIMYHOTrO
BBICTYIUICHHUS [IEpe]l ayTuTOpUEH, apryMEHTHPOBAHUS
-YCTaHOBJICHUE IOBEPUTEIHHBIX OTHOIIEHUI MEXITY
MeJarOriIeCKUM pabOTHUKOM U 00YJaIOITUMUCS,
CIIOCOOCTBYIOUIUX MO3UTUBHOMY BOCIIPHUSATHIO O0yUaH
TpeOOBaHUM U MPOCHO TEIarOTMUYECKOT0 PaOOTHHKA,
MPUBJICUCHHUIO X BHUMaHUS K 00CYX)IaeMOM Ha ypOK
uH(bOpMaIlNH, aKTUBU3ALIMHU TIO3HABATEILHOU JIESTEIb
- NOOyXJAeHUE 00YyUaIOIIMXCsl COOJIIOAATh HA YPOKE
OOILIETIPUHATHIE OPTaHU3AIMS UX PaOOTHI C
MOJIy4aeMOi Ha YPOKE COLMANIbHO 3HAYMMOM HH(OPM
MHUIIMHPOBAHUE €€ 00CYKIEHUs, BBICKa3bIBaHUSI 00YT
CBOETO MHEHUS IO €€ IOBOJLY, BEIPAOOTKH CBOETO K H¢
OTHOIICHUS;
- ACIIOJIb30BaHNE BOCTIMTATEIHHBIX BO3MOXHOCTEH CO,
y4eOHOTro IpeaMeTa 4epe3 JEMOHCTPAIIUI0 00yYaroIilL
MPUMEPOB OTBETCTBEHHOTO, TPAXKIaHCKOTO MTOBEICHU:
MPOSIBJIICHUS YETTOBEKOIIO0US U 100pOCEPACUHOCTH, U
COOTBETCTBYIOIIMX TEKCTOB AJIsl YTEHHUS, 3a]a4 IS Pe
pOoOJIEMHBIX CUTYalUi A7t 00CYKJEHUS B KJ1acce;
- MPUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (HOpM paboT
OOYYarOIIMMUCS: UHTEIUICKTYaIbHBIX UTP, CTUMYJIHPY
MO3HABATEbHYIO MOTHUBAIIUIO O0YJArOIINXCS; TUCKYC
KOTOPbIE JAIOT O0YYAIOIIMMCSI BO3MOXHOCTh MPUOOPE



BEJICHUS] KOHCTPYKTUBHOTO TUAJIOTa; IPYIIIOBOM pado
paboThI B Mapax, KOTOPbIE y4aT KOMaHIHOW padoTe u
B3aUMOJICUCTBUIO C APYTHUMH JI€TbMH;

- BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPBIE 110
NoJJIep>KaTh MOTUBAIMIO 00YYaIOIIUXCS K TOJTYYECHUE
HaJIa>XMBAHUIO ITO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIE
KJIacCe, IOMOTal0T YCTAaHOBJIEHUIO JOOPOKEIATENbHO]
aTMoc(epsl BO BpeMsl YpOKa;

- Opranusanus medcTsa MOTUBUPOBAHHBIX U 3PYAUPC
0oOy4aronnxcs HaJl UX HEYCIIEBAIOIIUMU OJTHOKIIACCHE
JAIOILET0 UM COLMATIbHO 3HAYUMBIN OMBIT COTPYAHUY
B3aMMHOM TTOMOIIIY;

- THULIMMPOBAHNE U MOJJIEPKKA UCCIIEN0BATEIBCKON
JESATEIBHOCTH 00YYaroMMXCsl B paMKaxX peain3aliii U
UCCIIEIOBATENLCKUX MPOEKTOB, YTO AacT 00y4aroIuM
CaMOCTOATENLHOTO PEILICHUs TEOPETHUECKOU poOen
reHepUpOBaHUs U OPOPMIIEHUSI COOCTBEHHBIX UJIEH,
YBAXUTEIBHOTO OTHOIICHUS K UYXUM UAESIM, 0POpMJ
myOJIUYHOTO

BBICTYIUICHHUS II€pe]] Ay JUTOPUEH, apTyMEHTUPOBAHUS
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padoTsel  padoThI
Paznen 1. Teopernueckne 0CHOBbI XUMUM
CrpoeHue atoma. -YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOIIICHUH MEXTY
[Tepuonnueckwmii BuG MeJarorM4eCKuM pabOTHUKOM M O0y4arOIIUMHUCH,
noIMoTeKa
3aKOH U LIOK CIIOCOOCTBYIOITUX MO3UTUBHOMY BOCIIPHUSITHIO 00YyYaK
1.1  Tlepuomuyeckas 9 https://m.edsoo.r TpeOOBaHM U MPOCHO MEIArOTHYECKOr0 PaOOTHUKA,
CUCTEMAa XUMHYECKUX u/2 ddS? f.2 4 ~  [PUBJICYECHHIO MX BHUMaHHs K 00CYKIaeMOi Ha yPOK
anemeHToB /[I. U. uH(pOpMAaIH, aKTUBU3AIIUY TT0O3HABATEILHOM IESITEIb
Menneneena - o0y AeHUE 00yUarOIIMXCsl COOJIIOAATh HA YPOKE
c Bubmuoreka OOILIETIPUHSTHIE OpPTaHU3aIMS UX paOOTHI C
TPOEHUE BEIIECTRA. . .
p m LIOK MOJIy4yaeMoi Ha YPOKE COLMAIbHO 3HAYMMOM HH(OPM
1.2 Mmnoroobpasue 11 1
https://m.edsoo.r =~ MHULUUPOBAHUE €€ 0OCYKACHUS, BBICKAa3bIBAHUS 00y
BEILIECTB
m u/2dd57f24 CBOETO MHEHHUS T10 €€ MOBOTY, BHIPAOOTKH CBOETO K H¢
Bubnmoreka OTHOILCHNA,
DT — IIOK - UCTIOJIb30BAHNUE BOCIIUTATEIBLHBIX BO3MOXKHOCTEH CO,
1.3 19 1 3
peaKImH https://m.edso00.r y4eOHOTO IIpeaAMeTa Yepe3 JEMOHCTPAIIUI0 00yYaroIlL
u/2dd57f24 MIPUMEPOB OTBETCTBEHHOT0, IPAXKIAHCKOTO MOBEJICHHU:

Wroro no pazneny 39

MPOSIBJIICHUS YETTOBEKOIIO0US U 100pOCEPACUHOCTH, U
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Paznen 2. Heoprannmueckasi Xumusi

bubmmnoreka
LHOK
2.1 Hemerasuier 31 https://m.edsoo.r
u/2dd57f24
bubmnoreka
HOK
2.2 | Meramm 23 https://m.edsoo.r
u/2dd57f24
Wroro no pazneny 54
Pa3znea 3. Xumud u :Ku3Hb
buonuoreka
MeToabsl MO3HAHUSA B
LHOK
3.1 XUMHHA. XUMHUS U 9
— https://m.edsoo.r
u/2dd57f24
HToro mo pazneny 9
OBILEE KOJIMYECTBO
YACOB I1O 102
[TPOTPAMME

COOTBETCTBYIOIIUX TEKCTOB ISl YTEHUS, 3a]1a4 JJIs Pe
pOOJIEMHBIX CUTYalUi sl OOCYKJICHUS B KJ1acce;

- IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (OopM paboT
00yUaIOIUMUCS: UHTEJUIEKTYAIbHBIX UTP, CTUMYIIHPY
MO3HABATEIbHYIO MOTHUBAILIUIO O0YJAIOIINXCS; TUCKYC
KOTOpBIE JAIOT O0YYAIOIIMMCSI BOZMOXHOCTh MPUOOPE
BEJICHUS KOHCTPYKTUBHOIO JIMAJIora; TpynmnoBoi pado
paboThI B apax, KOTOPbIE y4aT KOMaHJHOU padoTe U
B3aMMOJICHCTBHIO C IPYTUMH JIETHMHU;

- BKJIFOUEHHE B YPOK UTPOBBIX MPOLIETYP, KOTOPHIE 11O
MOJIIEPKaTh MOTUBAIIMIO 00YYAIOIINUXCS K TIOTYYEHUE
HATAKUBAHUIO TO3UTUBHBIX MEKIUIHOCTHBIX OTHOIIIC
KJIacCe, IOMOTalOT YCTaHOBJIEHUIO JJOOPOXKEIATEIbHO]
aTMoc(epsl BO BpeMsl YpOKa;

- opraHu3anus me(cTsa MOTUBUPOBAHHBIX U 3PYIUPC
oOyJaronuxcs HaJl X HEYCIEBAIOIUMU OTHOKIIACCHE
JAIOIETO UM COIIMAIbHO 3HAYUMBIN OMBIT COTPYTHUY
B3aMMHOM TTOMOIIIY;

- HHUIIMUPOBAHUE M MOICP)KKa UCCIEA0BATEIHCKOM
JESATEIIBHOCTH 00YYaroMIMXCsl B paMKax peain3aliii U
MPOEKTOB, UTO JACT 00YYAIOIIMMCS BO3MOXHOCTD PV
CaMOCTOSITEJIFHOTO PEIICHUS TEOPETUIECKON pobIIen
reHepUPOBaHUS U 0POPMIICHUSI COOCTBEHHBIX UJICH,
YBOXHUTEITHLHOTO OTHOIIEHUS K UYKHM UM, 0hopmI
myOJIUYHOTO


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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BBICTYIUICHUS Nepe]] Ay JUTOPUEH, apryMEHTUPOBAHUS










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

Kon

NpoBEpPsAEMOro
TpeOOBAHUA

1

1.1

IIpoBepsiemble TPeOOBaHMS K PEAMETHBLIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOM 00pa30BaTe/IbHOI MPOTrPAMMBI
cpeaHero oouiero o0pa3oBaHus

Brnanenne cucteMoM XMMHYECKMX 3HAaHHMM, KOTOpas

BKJIFOYAcCT:

OCHOBOIIOJIAraloIIne MOHATUSA (XUMUYECKUI AJIEMEHT, aToOM,
U30TONBI, DJCKTpOHHAs oOojouka aroma, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, OCHOBHOE U BO30YKJIEHHOE
COCTOSHHE  aTOMa, MOH,  MOJIEKYJId,  BAJECHTHOCTb,
AIIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMUUECKasl
CBs3b (O- M T-CBA3b, KpPATHBIC CBSA3M), THOPHIH3AIIVS
aTOMHBIX OpOUTaNeil, KpUCTAUIMYECKas PpEIETKA, MOJb,
MOJISIpHAas ~ Macca,  MOJSIpHBIA ~ 00BEM,  MoOJsIpHas
KOHIIGHTpalusi,  pacTBOpbl  (UCTUHHBIE,  JUCIEPCHBIE
CUCTEMBI), KPUCTAJUIOTHJpAThl, YIJIEPOJHBIA  CKEJeT,
(yHKUMOHANBHAS TpyNNa, paJuKai, U30MEpbl, CTPYKTypHas
dopmyna, uzoMmepus (CTpyKTypHas, reomeTpuyeckas (1uuc-,
TpaHCU30MEpPHs),  TOMOJIOTMUYECKUA  Psii,  TOMOJIOTH,
YIIEBOAOPOBI, KUCIOPOI- U a30TCOJAEPKAIINE COCIUHEHNUS,
OMOJIOTMYECKH aKTHUBHbBIE BelleCTBa (YTJEBOMBI, KHUPHI,
OelKku), MOHOMEp, MOJUMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHEHHsI, KPEKUHT, PUGOPMUHT,
THIIBI XUMHUYICCKUX peaxiuit (OKHCIIUTENBbHO-
BOCCTAHOBUTENBHBIC, 3K30- U SHAOTEPMHUUYECKHE, PEAKLIUU
MOHHOTO OOMEHa, TOMO- W TETEPOTCHHBIE, OOpaTHMbIe U
HEOOpaTUMBIC), PACTBOP, DJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHUYECKAs JTUCCOIMAIUsS, CTENEHb AUCCOLMAIUH,
OKHUCJIUTENNb, BOCCTAHOBHUTENb, JJIEKTPOIHU3, CKOPOCTh

XUMHUYECKON peakIuu, XUMHUYECKOE PaBHOBECHE)




1.2

1.3

TEOPUU U 3aKOHBI (TEOpPHUs] XMMHUYECKOTO CTPOCHMS
opranuveckux  BemectB  A.M.  BymiepoBa, Teopus
ANEKTPOIUTUYECKON aucconuanuy, [leprnoauyeckuil 3aKoH
.. MeHnpneneeBa, 3aKOH  COXPAHEHMUS Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUMH,
MHUPOBO33pEHYECKUE  3HAaHMs, JeXallue B  OCHOBE
IIOHMMAHUSl TPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUN, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUHU
BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaIMOJIEKYJIIPHOM

YPOBHSX

npeACTaBJICHUA O MCXdaHU3MaX XHMHYCCKUX peaKuHﬁ,
TCPMOINHAMHUUCCKNX U KHHCTUYCCKUX 3dKOHOMCPHOCTAX HUX
IMPOTCKaHuA, O XHMHUYCCKOM PAaBHOBCCHUHU, OUCIICPCHBIX

CHUCTCMax

1.4

d)aKTOJ'IOF HMYCCKHUC CBCACHUA 0 CBOﬁCTBaX, COCTaBcC,
I[IOJIYyUYCHHUHN H 0e30IacHOM MCHOJIBL30BAHUH BaKHEHIIINX
HCOPIraHNUYCCKHUX W OpPraHUYCCKHUX BCIICCTB B 6I>ITy u

Hp&KTH‘-I@CKOfI ACATCIIPHOCTHU YCJIOBCKA

1.5

o0mue HaydHbIC NPHHIUMIIBI XUMHUYECKOTO IPOM3BOACTBA
(Ha mpuMepe TMPOM3BOJCTBA CEPHOM KHUCIOTHI, aMMHAKa,

MeTaHoJa, iepepaboTku HeTH)

2.1

2.2

ChopMUpOBaHHOCTH YMEHUM BBISBIISATH:

XapaKTCPHBIC ITPU3HAKHN u B3aMOCBA3b N3YYCHHBIX
HOHHTPIﬁ, INPUMCHATH COOTBCTCTBYIOIIUC TIOHATHA IIPHU
OIIMCaHUKU CTPOCHHUA U CBOMCTB HCOPIraHUYCCKHUX U

OPTraHUYECKHUX BEIIECTB U UX MPEBPALLECHUN

B3aUMOCBSI3b XMMHUYECKMX 3HAHUA C TIOHATUSIMU U
NPENCTAaBICHUSIMH  JPYTUX  TPEeIMeToB s Oosee
OCO3HAaHHOTO TOHUMAHHUSI H  OOBSICHEHUS  CYIIHOCTH

MaTCpUAJIbHOI'O CANHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHUS UCTIOIH30BATh:

3.1

HAaNMCHOBAaHHA XUMHUYCCKHUX COCJII/IHCHI/Iﬁ MCXKAYHAPOIAHOI'O




3.2

COI032  TEOPETHYECKOM W  MOPUKIAAHOM  XUMHM U
TPUBUAJIbHBIE  HA3BaHMUS  BEIIECTB, OTHOCAIIMXCS K
W3YYEHHBIM KJIACCAM OPraHUYECKUX H HEOPraHWYECKUX
COE€IMHEHUN

XUMUYECKYI0 CHMBOJIMKY [IJI1  COCTaBJICHHUS  (HOpMyT
HEOPraHMYECKUX BEIIECTB, MOJICKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJIECTHBIX) (HOopMyIl

OPraHUYCCKUX BCIICCTB

CdopMupoBaHHOCTH YMEHUS KJIACCUPHUITUPOBATD:

4.1

HCOPraHU4CCKUC  BCIICCTBA, CaMOCTOATCIIBHO BBI6I/IpaTB
OCHOBAHUA MW KPHUTCPHUHU OJIA KJIaCCI/I(l)I/IKaI_[I/II/I HN3y4aCMbIX

XUMHYECKHUX 00BEKTOB

4.2

OpPraHHUYCCKUC BCIICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTB
OCHOBAHUA MW KPHUTCPHUHU OJIA KJIaCCI/I(l)I/IKaI_[I/II/I HN3y4aCMbIX

XUMHYECKHUX 00BEKTOB

4.3

IO pa3IUYHbIM IPU3HAKaM (YUCIIy U COCTaBYy pearupyromux
BEILECTB, TEIJIOBOMY 3(QQEeKTy peakluud, H3MEHEHHIO
CTENEHEN OKHUCIECHUSI D3JEMEHTOB, OOpaTMMOCTH pPEaKIIUH,

YUYaCTHIO KaTaau3aTropa)

ChopMupoBaHHOCTH YMEHHS XapaKTepHU30BaTh JICKTPOHHOE
CTpO€HHME AaTOMOB (B OCHOBHOM U  BO30YXIEHHOM
COCTOSSHUM) M HOHOB XHMHYECKHX »JdJIeMeHToB 1 — 4
nepuoaoB llepunoanueckoi cucremsl .M. Menaeneesa u ux
BAJICHTHBIC BO3MOXKHOCTH, HCIOJB3YS IMOHATHSA S-, p-, -

AJIEKTPOHHBIE OPOUTAIN, YHEPTETUUECKHUE YPOBHU

ChopMupoBaHHOCT, YMEHHS OOBSCHITH 3aKOHOMEPHOCTH
U3MCHEHHS CBOMCTB XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX

VMU COEIUHEHUH T10 TIEPUOJIaM U TpyImnam

7.1

ChopMUpPOBAaHHOCTH ~ yMEHUSI  COCTaBIATH  ypaBHCHUS
XMMHUYECKUX PEAKIMN U PACKPBIBATH UX CYIIHOCTD:
OKHMCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA TOCPEICTBOM

COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHca ATHX PeaKIui




7.2

7.3

8.1

YPaBHEHHUsI pEAKUMU pa3IUYHbIX THUIIOB; IIOJHBIE U
COKpalllEHHbIC YpaBHEHUS peEakIMii HOHHOrO OOMEHa,
YUYUTBIBAS YCIIOBUS, MPU KOTOPBIX 3TH PEAKIHU HIYT J0

KOHIIa

peakuuil THAPOIU3a, peakiuil KOMIUIEKCOoOpa3oBaHus (Ha

MpUMEpPE TMAPOKCOKOMIUIEKCOB [IMHKA U AIIFOMUHUSA )
CdopmupoBaHHOCTH YMEHHUS MOATBEPKAATH:

Ha KOHKDETHBIX [pUMEpax XapakTep 3aBUCHUMOCTH
PEAKIIMOHHON CITOCOOHOCTH OpPraHUYECKUX COEAMHEHHH OT
KPaTHOCTM W THUIIA KOBAJEHTHOW CBsI3U (G- U T-CBS3H),
B3aMMHOT'O BJIMSHUS aTOMOB U I'PYIII aTOMOB B MOJIEKYJIAX,
a Takke OT OCOOCHHOCTEM peanus3aluy pa3IndHbIX

MEXaHU3MOB IPOTEKaHUs PEAKIUN

8.2

XapaKTCPHBIC XUMHUYCCKHC CBOMCTBA BCIICCTB
COOTBCTCTBYIOIINMHA 9KCIICPUMCHTAMU u 3aIlIMCAMU

YPaBHEHUN XUMUYECKUX PEAKINN

ChopMHpOBaHHOCTh YMEHMSI XapaKTEpU30BATh COCTAB MU
BAKHEHWIIINE CBOWMCTBA BENIECTB, NPUHAJICKANMNX K
onpenen€HHbIM KjaccaM M Tpynmnam COeAUHEHUH (IpocThbie
BEILIECTBA, OKCU/IbI, THUIPOKCHUIBI, COJIA; YIVIEBOAOPOADI,
OpOCThIe 3PUPBI, CHOUPTHI, (PEHONBI, aTbAECTUABI, KETOHBI,
KapOOHOBBIE KUCIJIOTHI, CIOXHBIE 3(PUPBI, KUPBI, YTIEBOJIBI,

aMUHbI, AMUHOKHUCJIOTBI, OCIIKHU)

10

CdopMUpOBaHHOCTh YMEHHUS MPOBOAUTH PaACUYETHl  TIO
XUMUYECKUM (opMyllaM U  ypaBHEHUSM XUMHUYECKUX

peaKLMii ¢ UCMONb30BaHUEM (PU3NYECKUX BEITUUMH:

10.1

10.2
10.3

Macchl (00bE€Ma, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKITUH,
€CJIM OJTHO W3 HMCXOJHBIX BELIECTB JTAHO B BUJIE PacTBOpa C
OIPEENIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA

WIM J1TaHO B U30BITKE (MMEET MPUMECH )
MacCOBOM WM 00bEMHOM JI0JM, BBIXOAA MPOAYKTA PEaKIMU

TerI0Boro 3(pdexra peakimii



10.4

00BEMHBIX OTHOIIIEHUH I'a30B

10.5

I10 HAXOXXICHHUIO XUMHYECKOU (1)OpMy.TII>I BCIICCTBA

11

12

Brnanenue cucremoil 3HaHUN 0 METOJAaX HAYYHOTO MMO3HAHUSA
SBJIEHUN MPUPOJBI, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HAyKax
Y YMEHUE MPUMEHSTh 3TU 3HAHUS MPU SKCIEPUMEHTAIBHOM
WCCJICIOBAHUM BEIIECTB U JUISI OOBSCHEHUS XUMHUYECKUX
SBJICHUM, HMMEIOIIMX MECTO B NPUPOAE, NPAKTHUYECKOU

ACATCIBHOCTH YCJIOBCKA U B HOBCGHHGBHOﬁ KHN3HHU

CpopMUpPOBAHHOCT YMEHHUS NPUMEHSTH (HCHOJb30BATh)
3HAHUSI O COCTaB€ W  CBOMCTBaX  BEHIECTB  JUJIS
AKCIIEPUMEHTAIbHOM  TPOBEPKUM TUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH TMPOTEKAHUA XHWMHUYECKHX peakiuil u
MPOTHO3UPOBAHUSI  BO3MOYKHOCTEM MX  OCYILECTBIICHUS,
CUCTEMHBIE XUMHUYECKUE 3HAHUS JJI1 OOBSICHEHUA W
MIPOTHO3UPOBAHUS SBJICHUM, UMEIOIUX €CTECTBEHHOHAYYHYIO
OpUPOY; IS TPUHSATUS TPAMOTHBIX pPEIICHUN MpodiieM B

CUTyalusiax, CBA3aHHLBIX C XUMHEH

13

14

ChopMuUpOBaHHOCT, YMEHHS IUJIAHUPOBATh U TPOBOJUTH
XUMUYECKUHN SKCIIEPUMEHT (MOJy4eHUE U U3YUEHUE CBOIICTB
HEOPraHWUYECKUX U OPraHMYECKHX BEIIECTB, KAUECTBEHHbBIC
peaKuMu  YIJIEBOJOPOJAOB  PA3JIUYHBIX  KJIACCOB U
KUCJIOPOJICOJIEPKAIIMNX OPraHWYECKUX BEIIECTB, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aga4 o pacrno3HABAHUIO
HEOPTaHUYECKUX M OPTaHMYECKUX BEIIECTB) C COOIOACHIUEM
npaBuJl  O€30IMacCHOrO0  OOpalleHus ¢ BeIIeCTBaMU U
nabopaTtopHeIM  000OpynOBaHUEM; (OPMYIUPOBATH LIEJIU
UCCIIEIOBAHUSI; NPEACTaBIsATH B pa3iIudyHoud  (dopme
pe3yJbTaThl DKCIIEPUMEHTA, aHAIM3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTH

CdopMupoBaHHOCTH YMEHHUS OCYILIECTBIIATh
IeJICHANPABICHHBIA TOUCK XUMUYECKOW WHGOpMaIlu B

pa3IUyHBIX MCTOYHMKAX (Hay4yHas U ydeOHO-Hay4dHas




15

JAUTEpaTypa, CpPeACTBa MAacCcOBOW HMH(pOpMaLUHM, CETh
WuTepuer w©  apyrue), KPUTHYECKH  AHAIM3UPOBATH
XUMHYECKYI0  HH(OpManuio, TmepepabaTeiBath €€ U
UCMOJb30BaTh B COOTBETCTBUU C IIOCTABJICHHON Y4eOHOM

3as1auen

CdopmupoBaHHOCTH YMEHUS IIPOTHO3UPOBAT,
aHAJIM3UpOBaTh M OLEHUBaThb HMHPOPMALMIO C TO3ULUMI
HKOJIOTUYECKON 0€30MacHOCTU MOCIENCTBUI OBITOBOM U
IPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepabOTKONW  BEmIeCTB;  CPOPMHPOBAHHOCTH  yMEHUH
OCO3HaBaTh OINACHOCTb BO3JCWUCTBUSA Ha >KMBBIE OPraHU3MBbI
ONPEACIIEHHBIX BEIIECTB, IIOHMMAs CMBICI IIOKa3aTess
IpeNeIbHON JOIYCTUMOW KOHILIGHTpAllMM, W TIIOSCHATH Ha
OpUMepax CrocoObl YMEHBLICHHS] M TPENOTBPALICHUS HX

BpPCIAHOIO BO3I[€I>1CTBPI§I Ha OpraHru3M 4YCJIOBCKA



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA

TGOpCTI/I‘lCCKHe OCHOBBI XUMHUH

1.1

1.2

1.3

1.4

Crpoenue BeniectBa. CoBpeMeHHass MOJielNb CTPOECHUS aroMma.
Pacnipenenenne  3J€KTPOHOB 1O SHEPreTHYECKUM  YPOBHSM.
Knaccudukanus xumuueckux 31eMeHTOB. OCOOEHHOCTH CTPOCHHS
SHEPreTHYECKUX YPOBHEH aTOMOB (S-, p-, d-amemMenToB). OCHOBHOE U
BO30Y)X/IEHHOE COCTOSHHMSI aTOMOB. OJIEKTPOHHAas KOH(MUTIypalus

atroMa. BaneHTHEBIE QJICKTPOHEI

[lepnognyeckas cucteMa XuMuaeckux anemeHToB /[.M. Menneneena.
@usnueckuin cmbica llepuonnueckoro 3akona /.M. Menneneesa.
[IpyurHBI 1 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB 3JIEMEHTOB M UX
COCIMHEHWA IO MepuojaM W TIpylmaM. 3aKOHOMEPHOCTH B
W3MEHECHUHM CBOWCTB ITPOCTBIX BELIECTB, BOJAOPOAHBIX COCIUHEHUM,

BBICIIIUX OKCHUJIOB U TUIPOKCUIOB
BaneHTHOCTB. DIIEKTPOOTPUIATENBHOCTh. CTENEHb OKUCICHUS

Bunsl xumuueckon cBs3u (KOBaJleHTHas, MOHHAs, MeTallIndecKas,
BOJIOPOJIHAs) U MEXaHM3Mbl €€ 00pa3oBaHUs. MeEKMOJEKYISIpHbIE
B3aUMOJICMCTBUS. BemecTtBa MOJEKYJISIPHOTO W HEMOJICKYJISIPHOTO
CTpoeHUsl. TUmbl  KPUCTAUIMYECKUX  PEHIETOK.  3aBUCUMOCTH

CBOMCTBA BELIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKA

1.5

Xumuueckas peakiusi. Krnaccudukaruss XMMHUYECKHX pEakiuid B
HEOPraHUYECKOM U OPTaHNUYECKON XUMHUHU. 3aKOH COXPAHEHUSI MacCChl

BCHICCTB

1.6

1.7

CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT Pa3JIMYHBIX (haKTOPOB

TennoBble 3PGEKTh XUMUYECKUX peakiuil. TepMoxXxuMuyeckue

YpaBHEHUS

1.8

OOpatumpie  peaknuu. XHUMHYECKoe paBHOBecue. DakTopsl,
BIIUSIIOIIME HA COCTOSIHUE XMMHYECKOro paBHOBecus. [Ipunmun Jle

[IlaTenwe



1.9

1.10

1.11

1.12

SHCKTPOJII/ITI/I‘ICCKBJI Jucconuanus. CuinbHble 141 cia0ble
SJICKTPOJIUTHI. Cpez[a BOIAHBIX PpPaCTBOPOB BCHICCTB: KHUCJIAA,
HeﬁTpaanaﬂ, meJjIo9yHas. CreneHb JUCconuralnuu. P CaKIIMHU MOHHOI'O

oOMmeHa

I'mppoimm3 comeii. HMonHOe mnpowusBeaeHue BOAbl. BomopoaHblii
nokaszarenb (pH) pactBopa

CrocoObl BbIpa)KE€HHs KOHIIGHTpPAIlMM PACTBOPOB: MaccoBas J0Jis
pPacTBOPEHHOIO BEIIECTBA, MOJIApHAsi KOHUEHTpalusa. HacelimeHHsie
Y HEHACBIIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucramioruapaTsl
OKUCINTENBPHO-BOCCTAHOBUTEINIbHBIE peakiuu. [loBeaeHue BemecTB

B Cpeax ¢ pa3HbIM 3HaueHueM PH. Metozsl 31eKTpoHHOrO0 OanaHca

1.13

DJIEKTPOJIU3 PACTBOPOB M PACIIIIABOB COJIEHN

OCHOBBI HEOPTaHUYECKOW XUMUU

2.1

2.2

2.3

2.4

2.5

3.1

Knaccudukanusa Heopranmyeckux coequHeHuid. HomeHknarypa

HCOPraHNYCCKHX BCIICCTB

XUMUYECKHE CBOMCTBA BaXXHEHUIIUX METAUIOB (HATpUM, Kaui,
KaJIbI[UH, MarHuii, aJllOMUHHM, ITUHK, XpOM, >K€Je30, MEIb) U HUX

coenuHenuii. O0IIMe CrocoObI MOIYYSHHUS METAILIOB

XUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEPBHI,
azora, ocdopa, yriaepoaa u KpeMHUSI) U UX COCAUHEHUN (OKCHUJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUMN )
['eHeTnyeckas CBsSI3b HEOPraHUYECKUX BEIIECTB, IPUHAJICKAIINX K

Pa3INYHbIM KJIaCCaM

#H#Par##H# 1 nentudukanus HEOPraHMYECKUX COCTMHEHUN.

KauecTBeHHbBIE peaKIMu Ha HEOPTAHUYECKUE BEIIECTBA U UOHBI
OCHOBBI OPraHMYECKON XUMUH

OCHOBHBIE  TIOJIOKEHUS  TEOPUHM  XHUMHUYECKOTO  CTPOECHHS
oprannyeckux coenuHeHuit A.M. bytiepoBa. YTiepoJHbIid CKEIeT
OpPraHUYeCKON MOJIEKYJIbl. KpaTHOCTh XMMHWYECKOM CBSI3U. S- U P-
CBsi3U. SP3-, SP2-, Sp-rubpuan3anuu OpOUTANCH aTOMOB YIJIepoja.

3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOT'O CTPOCHUS MOJIEKYI.



I'omomoru. I'omonornueckuid psia. 3omepus u u3oMepsl

3.2

3.3

[Tonsitue o ¢yHKkuUMOHATBHON Tpynmne. OpueHTauoHHbIe 3PHEKThI

3aMECTUTEJIEN

[IpencraBnenne o0  KiIacCU(UKAUUMM  OpPraHUYECKUX  BEIIECTB.
Homenknatypa OpraHm4eckux COEOUHEHHMH (cHcTeMaTHYecKas) U
TPUBHAJIbHbIE HAa3BaHUs BAKHEWIIMX MPEACTaBUTENEH KIIACCOB

OpPraHNYCCKHUX BCIICCTB

3.4

CB00OOIHOpaAMKAIILHBIA U MOHHBIM MEXaHW3MBbI peakiuu. [TousTue o
Hykieodwie u snekrpoduie. [IpaBuno MapkoBHukoBa. IIpaBuiio

3ainena

3.5

3.6

3.7

3.8

AnkaHbl. XHMHYECKHME CBOICTBA AQJIKAHOB: TaJIOT€HUPOBAHUE,
JETUIPUPOBAHUE, TEPMUYECKOE pasioKeHue, KPEKHHT,
n3zomepusauus, ropenue. Ilomyuyenne ankanHoB. IlukioankaHBL.
Cnemnuduka CBOMCTB NHMKIOAJIKAHOB C MaJlbIM pa3MEpoM IIMKIIA.

PeaKI_II/II/I MNPHUCOCANMHCHUA U PaIUKAJIbHOI'O 3aMCIIICHUA

Ankenbl. XHMHYECKHE CBOWCTBA: pPEAKUUU IPHUCOCIUHECHUS
(rajoreHupoBaHHUE, TUAPUPOBAHUE, TUAPOTaJOTeHUPOBAHUE,
ruaparanus), TOpEHUS, OKHCIIEHHSI W TOJHMEPHU3ALHH.

[TpompblliuieHHBIE U JTA00PATOPHBIEC CITOCOOBI MOTYUEHUS ATKEHOB

AnkanueHbl. XHMUYECKHME CBOWCTBA  QAJIKAJIUCHOB:  pEakKiuu
npucoeAuHeHus: (TUAPUPOBAHKUE, TaJOTEHUPOBAHUE), TOPEHUS U

nonuMmepusanuu. [lomyyeHnne ankaaneHoB

AnkuHbl. XVMMHWYECKHE CBOMCTBA: PEAKIUU IPUCOCIUHECHUS
(rajoreHupoBaHHUe, TUAPUPOBAHUE, rUApaTaLus,
TUJIPOTAIOTEHUPOBAHNUE) KaK CIOCO0 TMOJY4YeHHUs MOJIMMEpPOB H
JIpYyTUX TOJIE3HBIX MPOAYKTOB. Peakuuu 3amemenus. [openue
alETUJICHa KAK HMCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHH ISt

CBApPKH U PC3KKU MCTAJIJIOB. HpI/IMeHeHI/IC alICTHUJICHA

3.9

Apenbl. XuMHYECKHE CBOMCTBA OCH30J1a: PEaKIIUH JIEKTPOPHUIBHOTO
3aMEIleHUs], TPHUCOECIUHEHUs (TUIPUPOBAHUE, TaJOT€HUPOBAHUE).
Peakiust ropenus. OCOOEHHOCTHM XUMHUYECKHMX CBOMCTB TOIyOJa.

[Tomyuenue OeHzona. OCOOEHHOCTH XMMHMYECKHUX CBOMCTB CTHpPOJIA.




[Tonumepuzamus ctupona. CrnocoObl MOMy4YEeHUsST U TMPUMEHEHHE

ApOMAaTHYCCKHX YTIJICBOAOPOI0B

3.10

Cruptel.  IIpenenpHble  OAHOATOMHBIE  CHUPTBHL.  XUMHUYECKHE
CBOMCTBA: B3aMMOJCHCTBUE C HATPUEM KaK CIOCOO YCTAaHOBIJICHUS
HAJIMYUS TUIPOKCOTPYMIBI, C TajJOreHOBOAOPOJAMH Kak CIOCO0
IIOJIyYEHHs] ~ pAaCTBOPUTENIEH, BHYTPU- M MEKMOJICKYJIApHAs
nerunparanus. Peakuumsa ropenus. IlosmydeHue sTaHOJIA: peakius
OpO’KEHHUsl TJIIOKO3bl, TUApATalus ATWIEHA. OTWIEHIJIMKOIb U

IIMOCPUH KaK MPEACTABUTCIIN IIPCACIIBHBIX MHOTI'OATOMHBIX CIIMPTOB

3.11

3.12

3.13

®denos.  XuMuyeckue CBoOMCTBa (eHona (peakiuu C HaTpHeM,

TUAPOKCUIOM HaTpus, OpoMom). [lonyuenue penomna

Anbaerunpl. XMMHUYECKHUE CBOMCTBA IMPEICIbHBIX AIBACTUIOB:
THAPUPOBAHUE; KAUYECTBEHHBIC PEAKIUM HAa KapOOHWUJIBHYIO TPYIITY
(peakiusi «cepeOpstTHOTO 3epKajay, B3auMOACHCTBUE C THIPOKCUIOM
meau  (Il). TlonmyueHue mnpeneabHBIX aNbJETHIOB: OKHUCICHHE
CIOUPTOB, THUIpaTays ameTujeHa. AIETOH Kak TIPEICTaBUTEIb

KeToHOB. OCOOEHHOCTH PCaKIK OKHUCIICHHUA allCTOHA

KapOoHoBble  KHUCHOTBHl. XHMHYECKHME CBOWMCTBA MPEAEIIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHUYECKHUX
CBOMCTB  MypaBbHUHOW  KuCHOTHL.  [lomydyeHme  mpenenpHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT: OKHCJIEHUE AJIKaHOB, aJIKEHOB,
IIEPBUYHBIX CIMPTOB, AaiblAEruAOB. BpicmimMe mnpeneinbHble U

HeTpeeabHbIe KapOOHOBBIE KHCIOThI

3.14

Crnosxubie 3¢upsl 1 Kupbl. CrIOCOOBI MOTYUYEHUS CIOXKHBIX I(UPOB.
O6patumocTts peakiuu  dtepuduxanuu. [IpuMeHeHne CIOXKHBIX
7(¢UpOB B MUILEBOK U Nap(roMepHO MPOMBINUIEHHOCTH. JKUPBI Kak
CIIO)KHBIE D(HpHI TIHIIEPUHA M BBICHIMX KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOMCTBA JKUPOB. THAPUPOBAHUE, OKHUCIIEHHUE.
['uaponus3, Wi OMBUICHHE, >KUPOB KaK CIOCOO MPOMBIIUIEHHOTO
MOJIYYCHHSI COJICH BBICIIMX KapOOHOBBIX KHUCIOT. MBUTA Kak COJU

BBICIIINX Kap6OHOBBIX KHUCJIOT

3.15

XHUMHUYECKUE CBOWCTBA IIFOKO3bI: PEAKIMU C YYACTHEM CIIUPTOBBIX U




3.16

3.17

3.18

3.19

aNbACTUIHOM TPYIINI W MOJIOUYHOKHCTIOE OpokeHue. I[Ipumenenue
[JIIOKO3bI, €€ 3HAUYeHHE B IKU3HEACATEIBHOCTU OpraHu3Ma.
Jucaxapuapl: caxapo3a, MaibTo3a. BoccranaBimMBamonme U
HEBOCCTAHABJIMBAIOIIME Jucaxapuibl. [ HWAPOIU3  JaUCaxapuoB.
[Tonucaxapuapl: Kpaxmay, TJIUKoreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMajia, TJHUKOT€Ha U 1eJuIoio3bl. dusnueckue CcBOHCTBa
Kpaxmajga W [EeUII0J03bl. XWMHYECKHE CBOMCTBA Kpaxmana:
TUJPOJIN3, KAUECTBEHHAs! PEaKIUs ¢ MOJOM. XHMMHYECKUE CBOWCTBA
HEJUTIOIO3bI: THAPOIIU3, MOJydeHue 23(UPOB 11eIUI0103bl. [ToHsaTre 06

HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK)

AMUHBI. AMUHBI KaK OpPraHWYECKHME OCHOBAHMWS: PEAKLIMHU C BOJOU,
KHCIIOTaMH, pEeaKkluss TOpeHus. AHWIMH KaK IIPEICTaBUTEIb
apOMaTHYeCKHX aMHHOB. XHMMHYECKHME CBOMCTBA  AHWIHMHA:
B3aMMOJCHCTBHE C KHUCJIOTaMH, OpPOMHOM BOJOW, OKHCIIECHUE.
[TonyyeHne aMMHOB aJKWJIMPOBAHUEM aMMHUAKa U BOCCTAHOBJIIEHHEM
HUTPOIPOU3BOAHBIX YIIIEBOIOPOI0B

AMUHOKUCIOTBI M O€nKu. AMUHOKHUCIOTBI Kak aM(OTepHbIe
OpraHu4ecKue COEIMHEHHS. OcHOBHBIE AMUHOKHUCJIOTHI,
oOpazyroniue Oenku. XUMHUUYECKHE CBOMCTBAa OEIKOB: THAPOJIU3,

JIeHATypalus, KaueCTBeHHbIC (I[BETHBIE) pEaKIKU Ha OeIKU

CtpoeHne u CTPYKTypa TIOJIMMEpPOB. 3aBUCHUMOCTb CBOMCTB
MOJIMMEPOB OT CTPOEHUsI MOJeKyI. OCHOBHBIE CIIOCOOBI MOTYUYEHUSI
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUMN: PEaKIUu MOJIUMEPU3ALUU U

nojsukoHAeHcauuu. Kinaccuduxarysi BoJIOKOH
#H#Par##H# nentudukanus opraHu4ecKux coequHeHni. Permenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHHUC OPIraHNYCCKUX

BCIICCTB

3.20

['eHeTnueckas CBSI3bp MEXKY KJIaCCaMU OPTAHUYECKUX COCIMHEHUN

4.1

XUMUA U )KU3Hb

Xumusi B TOBCEIHEBHOM »ku3HU. [IpaBmia Oe3omacHoil paboThl ¢
CIKUMH, TOPIOYMMH W TOKCHYHBIMHA BEIICCTBAMHU, CpPEICTBAMU

OBITOBOM XUMHUH




4.2

4.3

XuMHsT M 310pOBbE. XUMHSA B MEOULMHE. XHUMHUS MU CEJIBCKOE
XO34MCTBO. XWUMHA B NPOMBIIUICHHOCTH. XUMHS WU DHEPreTHKA:
OpPUPOJHBIA ¥  TOMYyTHBIM HE(PTAHOM ra3pl, HUX COCTaB W
ucrionb3oBanue. CoctaB HehTH M €€ mepepadoTka (MPUPOIHBIE

WCTOYHUKHU YTIIEBOJIOPOOB)

XHUMUS U DKOJOTHsI. XUMUYECKOE 3arpA3HEHUE OKPYKAIOIIEH CPeJbl
u ero nocueactBus. OxpaHa rugpocdepsl, IMOYBBI, ATMOCHEPHI,
¢Gopsl U QayHbl OT XUMUYecKoro 3arpsizHeHus. IIpobiema oTxon0B

1 TOOOYHBIX IMPOAYKTOB. AHBTCpHaTI/IBHBIC HCTOYHHUKH SHCPTUH

4.4

5.1

5.2

OO1ue npeAcTaBleHUs O MPOMBIIUIEHHBIX CIIOCO0aX MOJIy4YEHUs
XMMHUYECKUX BELIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHUaKa, CEPHOU
KucaoThl). YépHas u 1nBeTHass Metamutyprus. CTEKIO M CHUIMKaTHAs
IIPOMBIIUICHHOCTb. [IpombineHHass opranndeckas xumus. CpIpbé

JUTSl OPTaHUYECKOW MPOMBILIIIEHHOCTH
HiH#Parf## Tunel pacu€THBIX 3a1a4

#H#HPar####PacuéTel MacChl BEIIECTBA WK 00BEMA ra30B 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WU 00BEMY OJIHOTO U3

Y49aCTBYIOIIHUX B PCAKIIMHU BCIICCTB

#H##Par##HtPacuérel TermoBoro addekra peakiuu

5.3

###Par###PacuéTel 00BEMHBIX OTHOLIEHUH Ta30B MPU XUMUYECKUX

peaKusx

5.4

#H##Par##HtPacuérsl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIIMH, €CIIM OJHO M3 BEIIECTB JIaHO B U30BITKE (MMEeT

MIPUMECH )

9.5

5.6

5.7

5.8

#HHPar###PacuyéTel MacCOBOU MM 0OBEMHOM JTOJIU BBIXO1a
MPOAYKTA PEAKIIMU OT TEOPETUUYECKU BO3ZMOKHOTO
#H##Par##HPacuétsl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA)
MPOAYKTa pEaKlUH, €CJIA OJHO U3 BEIIECTB JaHO B BUJIE PACTBOpA C
ONpPEAEIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOIO BEIIECTBA
#H#Par###PacuéTnl ¢ UCIIOJIL30BaHUEM ITOHSITHH «MaccoBas JOJIs»,

«MOJISTPHAsT KOHIIEHTPAIIHS, «PACTBOPUMOCTHY

###Par###Haxoxnenne MONEKyIIpHON (OPMYITBI OPTaHUIECKOTO



BCIICCTBA I10 €10 INIOTHOCTHU U MaCCOBBIM AO0JISIM DJICMCHTOB,

BXO/AIOIUX B €0 COCTAaB, UJIM 110 IMIPOAYKTAM CropaHust



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

» Xumus, 10 knace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» Xumus, 11 xmace/ I'a6puensa O.C., OOmIecTBO ¢ OrpaHuueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Metoandeckoe nocodrie — 6a30BbIit
ypoBeHb» - M.: Jlpoda 2022 ron.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O06111ast XuMus B TeCTax, 3aadax,
ynpaxknenusix. 11 xkmace» — M.: lpoda, 2023 rog.
3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xnacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas
kHUTa 11 yautens». Yacte 1 — M.: Jlpoda, 2021 rog.
5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Beaenckas «Xumus 11 knacc: HactonbpHas

KHUTa 171 yautens». Yacts 2 — M.: Jlpoda, 2022 rog.



6. O.C.I'abpuensu, [1.B.Pemeros, N.I'.OctpoymoBa «3agaun o XuMuu
crocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenucoBa «Xumus 11 kiaacc moypodHbIe TUIaHBI 110 YUEOHHUKY
O.C.I'abpuensua, I'.I".JIsicoBoit» - Bonrorpaa» Yuurens 2018ro.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.:
Ox3ameH, 2023r.

9. O.C.I'abpuensH, N.I".ocTpoyMOB « XUMHYECKHUI IKCIIEPUMEHT B TIKoJIE 11

kiacey; - M.: llpoda. — 2022 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Yb HHOK «Mosi mixoJia»

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XUMUD

http://him.1september.ru Equnas xomrekuus IIOP: TIpeameTHas KouIeKIus
«XuUMuUsD

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-HayuHBIC
skcriepuMenThl: xumusi. Komnekmmst Poccuiickoro o0meo0pa3oBaTensHOTO

noprana



http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas onmuMIiinaaa MKOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckast XuMus: 3JICKTPOHHBIN yU4eOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: IEKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpeITHII KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaHiroHHas OJIMMITHAIA IO XUMHH:

TGHGKOMMYHHK&HHOHHLIﬁ 06p330BaT€HBHBIﬁ IIPOCKT






