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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
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npo@uiIbHOrO O0Oy4YeHUs, TPU3BAHO OOECHEUYUTh OOIICO00PA3OBATENBHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX JUCITUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUU K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(POPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U PA3BUTHUS 00YUaIOIIUXCSl CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEePUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEILHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeNbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4eOHOro BpPEeMEHH, PEKOMEH]IyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TakXke€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefejaMyd YCTAaHOBJEHHOW MporpaMMod MO XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha  pacllMpeHHe U  YIIIyOJeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccruonaibHoro oopasosanusa. Hapsay c atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMANBHOTO Pa3BUTHS OOydarommxcs, Ha (opMHpOBaHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHUECKOE [OMNOJHEHUE, MO3BOJSIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIUUPEHUS U YIIIyOJICHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKHUX  DBJEMEHTOB  0a3upyeTrcs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHAEeTCS  (OopMHUpOBaHMEM  MPEACTABJICHUN 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSIHUE CMEXHbIE IpeaMeThl. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpelIMeTa B JaHHOM CIllyyae akLeHT OyJeT caenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



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

B TO ke BpeMa B COAEpKAHMM IIpeaAMETa Il KIACCOB XMUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaAKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLEeCcCOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX € Y4E€OHBIMM MpEeIMETaM{, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO U CpeAHero ooOiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha yrayOJnEHHOM YypOBHE H3yuY€HHUs MpeaMeTa Mpenojaraert
peanu3anuio Takux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSX U NO3HABAEMOCTH SBJIECHUM ITPUPOJBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HAayK M €€ Beaylled poju B 00ECHEeUeHUU YCTOWYMBOTO PAa3BUTHS
YEJIOBEUECTBA: B PEIICHUH MPOOJIEM IKOJOTUUECKON, SHEPTETUUESCKON 1 THIIEBON
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEYEHHH PAIlMOHAIBLHOTO MPUPOAOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YEJOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U MPHUPOJHOMN
cpexne;

e OCBOCHME CHUCTEMBl 3HAaHMH, JeXKalUX B OCHOBE XUMHMYECKOU
COCTABJISIIOIIEH  €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpa: (yHAaAMEHTaIbHBIX
IIOHSATHM, 3aKOHOB M T€OPUM XUMHH, COBPEMEHHBIX IMPEIACTABICHUM O CTPOCHUU
BEIIECTBA HA  PAa3HbIX yPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIDHOM,
HaIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX
IIPOTEKaHUsI XMMHUYECKMX PEAKLUUH, O XMMHYECKOM DPaBHOBECUH, pacTBOpax M



JTUCTIEPCHBIX ~CHUCTeMax, 00 OOIuX HayYHbIX TMPUHIMAINAX XUMHAYECKOTO
MIPOU3BOJICTBA;

« popMupoBaHUE y oOydJaronmxcs OCO3HaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHYECKUX 3HAHUU NJIs1 OOBSICHEHUS KIIFOUEBBIX
uaeil u npoOjaeM COBPEMEHHON XUMHH, AJIS OOBSCHEHUS M IPOTHO3WPOBAHUS
SBJICHU, WMCIOINX ECTECTBEHHO-HAYYHYIO0 TPHUPOAY; TPAMOTHOTO PEIICHUS
po0sIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS, aHAJIN3A U OLEHKH C TIO3UITUI
HKOJIOTHYECKON 0€30IaCHOCTH TMOCHEACTBUNH OBITOBOM U TMPOU3BOJCTBEHHOMN
NEATEIbHOCTH  YEJOBEKAa, CBS3aHHOW €  XMMHYECKUM  IIPOM3BOJICTBOM,
HCITI0JIb30BAaHUEM U TIEPEpa0OTKOM BEIIECTB;

e yIITyOJIEHHE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUISl TIPUOOPETEHUST YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEIICCTB M OOBSICHEHUS
XUMUYECKUX SIBJICHUM, MMEIONMX MECTO B TMPUPOJE, B MPAKTUYECKOMN
JESATEILHOCTH U MTOBCEHEBHOM JKU3HHU.

B mnane peanmzanuu mepBOOYEPEIHBIX BOCIUTATEIBHBIX M PAa3BUBAIOIIUX
(yHKUMNA LEJIOCTHOM CHUCTEMBI CPEIHEro oO0mero oOpa3oBaHMs NpPH H3YYECHHH
npeaMera «XuMHUS» Ha  yIIOyOn€HHOM  ypOBHE 0OCOOYyI0  aKTyaJdbHOCTh
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIIUTaHHE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI NPUPOJIbI, YBAXKCHUS
K MPOIIECCY TBOPUECTBA B O0JIACTH TEOPETHUSCKUX W MPHUKJIATHBIX HCCICIOBAHUN
B XUMHH, (OpMHUpPOBaAHHUE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

epa3BUTHE MOTHBAIIMM K OOYYCHHIO U TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJII0O ¥ CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOCHHUS OOIICUETOBEYECKUX
LICHHOCTEH;

e Pa3BUTHE TTO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAJbHBIX U TBOPYECKUX
criocoOHOCTEH o0yuaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIHHOTO OTHOIIEHUS K
caM000pa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUI0 KAaK YCJIOBHUIO YCHEIIHON
npodeCCUOHAIBHOM M OOIIECTBEHHOM AESATEILHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase XKU3HH;

e popMHUpOBaHWE YMEHHWH UM HaBBIKOB Pa3yMHOTO IPHUPOJIONOJIB30BaHMUS,
pa3BUTHE OKOJOTUYECKON KyIbTYypbl, NPUOOPETEHHE OMbITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO011ee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiyOJeHHOM
YpOBHE CcpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B Heel0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC MPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUCHUE TCOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuandbHbie Ha3BaHUA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['omomornueckuii ps akaHoB, 001Iast popMyIia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNETrUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKHUHTra, ropenus. [Ipencrasienue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, UHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKEeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
COMPSDKEHHBIX  nueHoB, 1,2- wu  1,4-npucoegunenue. Ilomumepuzanms
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneil yriepoga. Ou3nyeckue CBOWCTBA aJTKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
Kamennslii yrosib u npoaykTsl ero nepepabotku. Crocobsl nepepaboTku HeTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAJIIOOPTraHUYECKUX COEIMHEHUSX. Ucnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OJTHIECHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasnamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OoAHOATOMHBbIE cHUpThl. CTpoeHHe MoJieKyn (Ha MpuMmepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIUU 3aMEIICHUS, JAETUAPATALUHA, OKHCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHUMH KHUCIOTaMH, KayeCTBEHHAs pEaKUus Ha MHOTOAaTOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOrO sAnapa. Pusmyeckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHIbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOaHBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI OyYeHUsl U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esioyHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U TonMcaxapuisl). MoHocaxapuIpl: TIIIOKO3a, (PYKTO3a, Tajakro3a, puodosa,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynim, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TiOKo3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJEKyJl Kpaxmala, TJIMKOTeHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzammoneicTeue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMWHBI — OpraHuYecKre Mpou3BOAHbIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE TEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWwIMHA. KauecTBeHHBbIE peakiud Ha aHwIUH. CrocoObI
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble PEACTaBUTENIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OCJIKOB: THAPOJIMU3, IEHATypalusi,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxanue OpraHUYeCKue COEMHCHUS U «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

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

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMy W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUNIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEJIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHUCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU dnemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NMEpUOIUYECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3u. KparHbie CBs3u. BogopoaHas CBs3b.
MexMoneKynsapHble B3aUMOECHCTBHS.

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

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHHbie pactBopsl. lIpeacraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUHU. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakinu. XuMHuueckoe paBHoBecue. KoHcranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpOAbl. BaxHenmme KuciopoacoaepKaiime
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HMUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnenue B mpupoje, CIOCoObl MOMydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUYECKHME CBOWCTBA TIPOCTBIX BEHIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKuU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILITYPTHS, MUPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COSTUHECHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

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

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

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [IpuMenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKEJIe3a C PacTBOPAMM KHCIIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeauHeHus», «A30T U (pochop U UX COCTUHEHHSD,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUIIBI OpraHu3alii XUMHYECKOTO PON3BOACTBA. [I[poMBbIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03icTBe. OpraHndeckre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JaHO B BHJE pPACTBOpPA C OIPEICIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHU4ecKoM XMMHM B 11 Kilacce oCylecTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, Kjaccu(uKaius, MepuogIuIHOCTh, HAOIIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, WJCAIbHBIN ra3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TTOTOK YHEPTUU B DKOCHUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCS POCCHHCKON TPaXTAaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBIMOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



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

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIluH, CBI3aHHBIC C XUMUYECKUMU SIBIICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULIMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHMs IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BeIlIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HaIpaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIIbHOM TPaeKTOPHUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEIeCO00Pa3HOr0 OTHOLIEHUS K NPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOAUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMUHU IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

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

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUPE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOW pOJIM B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/Ia U AKOJIOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTO WICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM U3MEHEHUHN, YMEHHUsI JeiaTh 000CHOBaHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K TO3HAHUIO, UCCIIEIOBATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZia B pa3lUYHbIX cdepax mpodeccrnoHaTbHOMI
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleAoBaHue, HAOII0JeHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHUYECKHUX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTU PE3YJIbTAaTOB HCCIIEA0BAHNU,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTHUYECKHX 3a/1ad, IPUMEHEHUIO pa3JInYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO Pa3IUYHBIX BUAOB U (HopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA #A3BIK B KadecTBe CcpeAcTBa Mpu paboTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAIOTa WU/UTN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO HJIH COBMECTHO CO CBEPCTHUKAMH MPH BBITOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOTHI MO0 HUCCICIOBAHUIO CBONCTB
W3Y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHUS TO3WIUN B
X07Ie 00CYX IeHUS 1 0OMEHA MHCHHSIMH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh NpeIaraéMblid airopuT™M ACHCTBUN NpuU
BBITIOJTHEHUU Y4YE€OHBIX UM HCCIENOBATEIIbCKUX 3aJ]ay, BbIOMpaTh HauboJsee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLIEHKH.

IHNPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
110 OCBOEHUIO, MHTEPIIPETALMUA U MPEe0OpPa30BAHUIO 3HAHUMN, BUABI JACSITEIBHOCTU
[0 TOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHbIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMmMe IO XHMHMHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 10 TOJaM
U3Y4YECHUSI.

10 KITIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHH OpPraHU4eCKOM
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pojid B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM HKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHun palMOHAIBHOTO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YEJIOBEKa, a TaKXe OKOJOTHMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CPENE;



BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIIEPOAHBIA CKENET, PYHKIHOHATbHAS
TpyIia, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M NPOCTpPaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOIBI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUU, MHUPOBO33PEHUECKHE 3HAHMUS, JIEKAIIUe B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKIui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MEpHBIN d(pdexTri, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETLHOCTH  YeJOBEeKa, OONMX  HAy4YHBIX  NPHUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
ONMCAHWU COCTaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCINHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILECTB;

COCTaBJISAITh YPAaBHEHUSI XMMHUYECKUX PEAKIMl M PaCKpbIBaTh UX CYIIHOCTD:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

W3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne COeAMHEHWM, JaBaTb MM Ha3BaHUA IO CHUCTEMATUYECKOMN



Homenkiatype (IUPAC) u mpuBOauTh TpUBHAIBHBIE Ha3BAaHUS JJI OTIEITHHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPUH,
ATWICHTINKONb, (eHOoN, (GOpMambIETHl, aleTaabIeTHl, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHMSX (KOBAJIEHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QTKUHOB, apPOMATUYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OENKOB, YyTJIeBOAOB (MOHO-, AM- W TOJIUCAXaPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U TT-CBSI3H1), B3AUMHOTO BIIUSHUSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (HEe(dTb, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI €ro mepepadOTKu W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICJIEHHOM) M YMEHUS TPUMEHSATH 3TH 3HAHHUS,

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBCHHBIX CBS3CH — JUIA M3YUYCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSMUA W TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0onee OCO3HAHHOTO TOHWMAHHUS CYIIHOCTA MAaTE€pUaILHOTO EIMHCTBA MHUPA,



WCITIOJIb30BaTh CHCTEMHBIE 3HAHUS MO0 OPTaHWYECKOW XUMUHU ISl OOBSICHCHHUS W
MIPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHUH: TIPOBOJIUTH PACUETHI MO0 XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUH C UCIOJIb30BaHUEM (DU3UUECKUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOMIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUID XUMHUYECKOU
(GbopMysIBI BEIMIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH Ia3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBATH
C TO3UIUH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJB30BaTh MOJYYECHHBIE 3HAHUS TSl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUJIAaHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaclO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPaBUII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTO TMOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJISX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAOLIEH
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JCHCTBHS Ha KUBBIC OPraHU3MBI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmanuu, HTEpHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ M UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.

11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABIEHUN: O MaTepUATHLHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU



XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECNEUYEeHUU yCTOHYHMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B OOECIEYECHUH PAIMOHAIBHOIO MPHUPOAOIOJIL30BaHUS, B
bopMHpOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 30POBBIO U MPHUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TMOHATUS — XUMUYECKUH DJJIEMEHT, aToM, SApPO aroMa,
M30TOIIBI, JJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHBIC OpOUTAIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNeil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMHUYECKasl CBs3b (KOBAJIEHTHAs, WOHHAs, METaJUINYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON peaKlMH, CKOPOCTh XUMUYECKON peaklMK, XHMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOJUTHUECKON AUCCOIMALMM, NMEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHNS] SHEPTUU TIPU XMMUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAallME€ B OCHOBE ITOHUMAaHUsA
IPUYMHHOCTH M CHUCTEMHOCTH  XUMHUYECKHUX  SIBJICHHWI;  COBPEMEHHBIE
IIPEACTABICHUS] O CTPOEHUM BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJSIPHOM ypPOBHSAX; MPEJICTAaBICHUS O MEXaHM3Max XUMHUYECKUX
peakuuii, TEPMOAMHAMHUYECKMX W  KUHETHUYECKHMX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToNIOrHYeCKue CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH M 0O€30ImacHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
ITPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKK TOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHITHUS MpPU
ONMKMCAHUH HEOPTAHUYECKHUX BEILIECTB U UX MPEBPALLCHUN;

c(OpPMHPOBAHHOCTh YMEHHMS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (GopMyl BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  pEaKLUH,
cucremaruyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEILIECTB;



c(OpPMUPOBAHHOCTh YMEHHUS ONPEAEISATh BAIEGHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM PpEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpPMHPOBAHHOCTh ~ yYMEHUH:  KJIacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aropa H
JPYTHUE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH JJI KJIACCH(PUKALIMH
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJB3Ys  TOHSATHS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKUE COCTOSIHUSI aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUSA
UX JJICKTPOHHBIX 000JI0YECK;

c(OPMHPOBAHHOCTh YMEHHI: XapakTepH30BaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILIECTBOBAHUE T€HETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

cOPMHPOBAHHOCTh yYMEHUSI PACKpbIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKUuu
KOMILJIEKCO0Opa30oBaHusl (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUSA );

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHYECKUX PEAKLUUNA C Y4ETOM HX DHEPIETHYECKHUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHHSI CKOPOCTM XHMMYECKOM PpEAKUUH B 3aBUCUMOCTHM OT Pa3IM4HBIX
(bakTOpOB, a TaKXKE XapaKTep CMEIIECHUS XUMUUYECKOTO PAaBHOBECHS IO BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larensbe);



cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIHH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa,
oOmue HaydHbIE TPUHIMIBI XUMHYECKHX TIPOU3BOJICTB; II€JI€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEI0BAaHUM BEILECTB
U s OOBSICHEHUS XUMHYECKUX SBJIICHUN, HMMEIOIIUX MECTO B MPHUPO/IE,
MPAKTUYECKOM JEATETLHOCTH YEJI0BEKA U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA MPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJAYKTAa PEaKIHUH,; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPECICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyYCHUE BIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, pellIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUiI 6€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
oOopynoBanueM, (HopMyaupoBaTh II€lb HCCIECNOBAaHUS, TMPEIACTABIATh B
paznu4HON (opMe pe3yiabTaThl DKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOII0O/IaTh MpaBuUja MOJIb30BAHUSI XUMUYECKOM
mocysIoM M 71abopaTopHbIM OO0OpYAOBaHWEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBHITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTMYECKH I€JIE€CO00pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOU
NEATEIbHOCTH B LEISIX COXPAHEHHUs CBOETrO 3[0POBbs, OKPYXAIOIEeH MPUPOIHON



Cpeapl W JOCTWKEHUA €€ YCTOMYMBOIO PAa3BUTHUS, OCO3HABATh OITACHOCTH
TOKCUYECKOI'O JICMCTBUS HA JKMBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOHUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BATh
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHO 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 8 bubmmorexa LOK
' P P 8 Y hittps://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 . D 11 1
Criupret. denon https://m.eds00.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHOBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Hroro no pasneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



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

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie IlpakTnueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoandeckuit 3aKoH u
11 IIepnogudeckas cucTeMa XHUMHYICCKHUX 9 bubmorexa HOK
' prox https://m.edsoo.ru/2dd57f24
sneMenToB [. 1. MenaeneeBa
bu6mmoreka [IOK
1.2 .M 11 1
Crpoenue BemiectBa. MHOTOOOpasue BEIIECTB https://m.edsoo.ru/2dd57£24
bu6mmoreka [IOK
13 AHMITECKIE PEakiii 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
21 Hewerai 31 ! 3 https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 23 1 2
CTALITH https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3znen 3. XuMus u :Ku3Hb
bubmuoreka [JOK
3.1 MeToap! TO3HAHUS B XUMHU. XUMHUS U KU3Hb 9 https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoubnbie IIpakTHyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
[Ipenmer 1 3HaUY€HUE OPraHUYECKON
XUMUH, TIPEJICTABIICHUE O
> P 1 https://m.edso0.ru/2368dbc3
MHOT000pa3uH OPraHnIECKUX
COEAMHEHHI
DIEKTPOHHOE CTPOEHUE aTOMa
nepojia (0CHOBHOE U BO30YKIEHHOE
t i 1 https://m.edsoo.ru/bd893ad5
coctosinus). BasnientHbie
BO3MO>KHOCTH aToOMa yrJjiepojaa
XuUMHUYECcKas CBA3b B OPraHUYECKHUX
COeIMHEHMSIX. MexaHUu3MBbl
. 1 https://m.edsoo.ru/b5b7988a
o0pa3oBaHMs KOBAJIEHTHOM CBSI3H,
CII0COOBI pa3phiBa CBsI3el
Teopus cTpoeHUs] OpraHUUYECKUX
P pv P 1 https://m.edsoo.ru/d7378a4c
coequHenuit A. M. bByrneposa
Bupl uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE
1 https://m.edsoo.ru/cae3f437
3¢ (HeKThl B MOJIEKYJIaX OPraHuYeCKUX
COEAMHEHUI
[IpencraBienue o Kki1accuPpUKAUN U
CcHUCTeMaTU4ecKas HOMEHKJIaTypa 1 https://m.edsoo.ru/8d4ad178

(IUPAC) oprann4eckux BEIIECTB



https://m.edsoo.ru/2368dbc3
https://m.edsoo.ru/bd893ad5
https://m.edsoo.ru/b5b7988a
https://m.edsoo.ru/d7378a4c
https://m.edsoo.ru/cae3f437
https://m.edsoo.ru/8d4ad178

Knaccudukanus peakuuii B
OpraHUYEeCcKOi XUMHU

https://m.edsoo.ru/ecddc12e

10

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

AJIKaHBI: TOMOJIOTHYECKHUH PSJI,
obmas popmysia, HOMEHKIATypa U
M30MEepHsl, FITEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI

duszndyeckue ¥ XMMHUUYECKHE CBOMCTBA
aJIKaHOB

https://m.edsoo.ru/a5f718a6

https://m.edsoo.ru/e3a8faff

https://m.edsoo.ru/4d74c161

11

HaxoxneHnue aJikaHOB B IPUPO/JIE.
CriocoOsl MosTyueHus: U IpUMEHEHUE
AJIKaHOB

https://m.edsoo.ru/a952cb7b

12

[uknoankansl: oomas popmyna,
HOMCHKIJIaTypa U U30MCpHUs,
0COOEHHOCTH CTPOEHUS U
XMMHYECKHX CBOMCTB, CIOCOOBI
MOJTYYEHHS U IPUMEHEHUE

https://m.edsoo.ru/2a44f6d6

13

14

Pemenne pacu€THbIX 3a1a4 Ha
OIpEIETICHUE MOJIEKYJIIPHOMN
(hopMyITBI OPraHMYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/SIIUX B €70 COCTAB.
CucremaTu3aius 1 0000IIeHNE
3HaHUM 110 TEME

AJKEeHBI: TOMOJIOTUYECKHUM P,
ob1mas popmyina, HOMEHKIATypa,
9JIEKTPOHHOE U IIPOCTPAHCTBEHHOE

https://m.edsoo.ru/65d19a58

https://m.edsoo.ru/f2cb3f4f



https://m.edsoo.ru/ecddc12e
https://m.edsoo.ru/a5f718a6
https://m.edsoo.ru/e3a8faff
https://m.edsoo.ru/4d74c161
https://m.edsoo.ru/a952cb7b
https://m.edsoo.ru/2a44f6d6
https://m.edsoo.ru/65d19a58
https://m.edsoo.ru/f2cb3f4f

cTpoeHue Mosekya. CTpyKTypHas U
LUC-TPAHC-U30MEPHUS AIKEHOB

15

16

dusnueckue U XUMUYSCKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

CriocoOsl MoTydeHus: U IpUMEHEHUe
AJIKCHOB

https://m.edso00.ru/3344bc86

https://m.edsoo.ru/7fcf418c

17

[TpakTuyeckas padora Ne 1 o teme
"I[lonyyenue 3TUIIeHA U U3YYEHUE €T0
CBOMCTB"

https://m.edso0.ru/579c¢874d

18

Pemenne pacu€THbIX 3a1a4 Ha
OIPEJIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIBI OPraHUIECKOTO BEIIECTBA

https://m.edsoo.ru/61a4ef6e

19

20

21

AJKaTueHBI: CONPSHKEHHBIE,
H30JIMPOBAHHBIE, KYMYJIUPOBaHHBIE.
OcoOEeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

XUMHUYECKHE CBOWCTBA CONPSIKEHHBIX
JINECHOB

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
aJIKaITUCHOB

https://m.edsoo.ru/98c2elcf

https://m.edsoo.ru/ccd8de92

https://m.edsoo.ru/2fdaca94

22

AJIKUHBI: TOMOJIOTUYECKHUH P,
obmas opmysa, HOMEHKIIATYypa,
AJIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJ, (pu3udeckue
CBOMCTBa

https://m.edsoo.ru/b8a7aeb4

23

24

XUMHUYECKHUE CBOMCTBA AJIKKNHOB

KauecTBeHnbie pCaKknuu Ha TpOfIHyTO
CBA3b

https://m.edsoo.ru/4d288c7f

https://m.edso0.ru/8c624d76



https://m.edsoo.ru/3344bc86
https://m.edsoo.ru/7fcf418c
https://m.edsoo.ru/579c874d
https://m.edsoo.ru/61a4ef6e
https://m.edsoo.ru/98c2e1cf
https://m.edsoo.ru/ccd8de92
https://m.edsoo.ru/2fdaea94
https://m.edsoo.ru/b8a7aeb4
https://m.edsoo.ru/4d288c7f
https://m.edsoo.ru/8c624d76

25

CriocoObI mosTy4eHHs 1 IPUMEHEHNE
AJIKUHOB

https://m.edsoo.ru/d91efabf

26

27

Pemenue 3agad: pacu€rsl 1o
YPAaBHEHUIO XUMUYECKOU pEAKLINU

CucreMmaruzanys 1 00001enme
3HAHUH 110 TeEME

https://m.eds00.ru/3311536¢

https://m.edsoo.ru/caad3dc2

28

ApEeHbI: TOMOJIOTUYECKUH psif, o01as
¢dbopMyIa, HOMEHKJIATypa.
DIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH30I1a U
TOJIyoJa, UX (PU3NYECKUE CBOWCTBA

https://m.edsoo.ru/bd74874f

29

XUMHYECKUE CBOMCTBA aPEHOB:
peakuu 3aMenIeHus

https://m.edsoo.ru/al481eeb

30

31

32

XUMHYECKUE CBOMCTBA apEHOB:
pCakuuu nNpuCOCANHCHUA, OKHCIICHUC
TOMOJIOTOB O€H301a

Oco6eHHOCTH XUMHUYECKUX CBOMCTB
CTUpOJIa

Pemenne pacu€THbIX 3a1a4 Ha
OIIPEIEICHUE MOJIEKYIIAPHOU
(opMyIIbI OPraHMYECKOro BEIIeCTBa

https://m.edsoo.ru/475ech63

https://m.edso00.ru/3a398431

https://m.edsoo.ru/ee25a78b

33

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
apeHoB

https://m.edsoo.ru/17b1c8d9

34

35

I'eHeTHUECKas CBSI3b MEXKIY
pa3J'II/I‘—IHBIMI/I KJIacCaMH
YTJIEBOIOPOIOB

PacuéTel 10 ypaBHEHUSM XUMHUYECKUX
peakmii. CucremaTu3anus u

https://m.edsoo0.ru/12a2861c

https://m.edsoo.ru/442986cc



https://m.edsoo.ru/d91efa6f
https://m.edsoo.ru/3311536c
https://m.edsoo.ru/caad3dc2
https://m.edsoo.ru/bd74874f
https://m.edsoo.ru/a1481eeb
https://m.edsoo.ru/475ecb63
https://m.edsoo.ru/3a398431
https://m.edsoo.ru/ee25a78b
https://m.edsoo.ru/17b1c8d9
https://m.edsoo.ru/12a2861c
https://m.edsoo.ru/442986cc

000011EHHE 3HAHUN 110 TEME

36

37

[Tpuponusiii ra3. [lomyTHbie
He(TAHBIC Ta3bl

KaMeHHbIi1 yroyib U IpoayKThl €r0
nepepadboTKu

https://m.edsoo.ru/e234f8be

https://m.edsoo.ru/2144ba22

38

Hedtb u ciocoOb1 €€ mepepaboTKy.
[TpuMeHeHHEe TPOTYKTOB IIepepaboTKU
HedtH

https://m.edsoo.ru/e251538d

39

40

41

42

T'enetudeckas cBsI3b MCXKIAY
Pa3iIMUHbIMU Kj1aCCaMU
YII€BOJAOPOIOB
["anoreHonpou3BoIHBIC
YIJIEBOJOPOJIOB: 3JICKTPOHHOE
CTPOCHHE; PEaKIIMU 3aMEIICHUSI
rajoreHa

JleicTBHE 1Ien04Yer Ha
raJIOr€HIPOU3BOIHBIE.
BzaumoneiicTBue IUTraoreHaakaHoOB C
MarsueM U IUHKOM

Cucremarusanusa 1 0000IIeHIE
3HaHU# No pazneny "Yriaerogopoas”

https://m.edsoo.ru/bfle4b96

https://m.edsoo.ru/c5f79c25

https://m.edsoo.ru/e554b8e6

https://m.edsoo.ru/3b144da2

43

KonTponbHas pabota no teme
"VrneBomopoasr"

https://m.edsoo.ru/9c237f51

44

[IpenensHble OTHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psiJi, o01as
¢dbopMyIa, CTpOEHHE MOJIEKYT,
M30MepHsi, HOMEHKJIATypa,
kiaccudukanus, Gpuznieckre

https://m.edsoo.ru/bbl6ae5d



https://m.edsoo.ru/e234f8be
https://m.edsoo.ru/2144ba22
https://m.edsoo.ru/e251538d
https://m.edsoo.ru/bf1e4b96
https://m.edsoo.ru/c5f79c25
https://m.edsoo.ru/e554b8e6
https://m.edsoo.ru/3b144da2
https://m.edsoo.ru/9c237f51
https://m.edsoo.ru/bb16ae5d

CBOMCTBA

XHUMUYECKUE CBOMCTBA MPEACTbHBIX

45 https://m.edso0o.ru/6f18427a
OJIHOATOMHBIX CIIMPTOB

46 C10COGbI NOMYHCHIs 1 IPHMEHElHe https://m.edsoo.ru/fe897d79
OJTHOATOMHBIX CITUPTOB
[Ipoctbie 3¢upbl: HOMEHKIIATYpa U

47 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX https://m.edsoo.ru/da3f9731
U XUMHUYECKUX CBOMCTB
MHOroaromMHsbl€ CIIMPTHI:

48 STUJICHIJIMKOJIb U TIMUEPUH, UX https://m.edsoo.ru/76bb7ddd
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA

49 (CIOCOOI HOyHCHHA H IpUMEHCHHE https://m.eds00.ru/784b2d18
MHOT'0aTOMHBIX CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,

50 (uzuveckue cBoicTBa. TOKCHYHOCTh https://m.edsoo.ru/e9277e91
¢denona

51 Xumu4deckue cBoicTBa (heHoma https://m.edso00.ru/2978c8c9

52 C1IOCOOBI oMy HeHIS  IPHMCHEHHE https://m.edsoo.ru/8d59bca2
¢denona
[IpakTuueckas padora Ne 2. Pemenue

53 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME https://m.edsoo.ru/2897db64
"Cruptel 1 peHonbr"

54 CHCTeluwaTmaHm n 06obmenne https://m.edsoo.ru/2c4519dd
3HAHUU IO TeMe
Anpaerupl ¥ KETOHBI: JIEKTPOHHOE

55 CTPOCHIE KAPOOHIILHOM IpYMIILL https://m.edsoo.ru/b4bd24f3

T'OMOJIOTUYCCKHUE PAIBI, 061ua$[
¢dbopMyIa, H30Mepusi U HOMEHKJIaTypa



https://m.edsoo.ru/6f18427a
https://m.edsoo.ru/fe897d79
https://m.edsoo.ru/da3f9731
https://m.edsoo.ru/76bb7ddd
https://m.edsoo.ru/784b2d18
https://m.edsoo.ru/e9277e91
https://m.edsoo.ru/2978c8c9
https://m.edsoo.ru/8d59bca2
https://m.edsoo.ru/2897db64
https://m.edsoo.ru/2c4519dd
https://m.edsoo.ru/b4bd24f3

56

AJbIeruIpl U KeTOHBI: (PU3NYECKHE
CBOMCTBA; pEaKLUU IIPUCOCINHEHUS

https://m.edso0.ru/88a62h8f

S7

58

PeaKI_II/II/I OKHCJICHHUA U KAQYCCTBCHHBIC
pCaKkuuu aJibACTUA0B U KETOHOB

CriocoObl TTOTY4eHHS JIbICTHIOB U
KETOHOB

https://m.edsoo.ru/73b6c718

https://m.edsoo.ru/4f1f8b59

59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH
CTPOCHHS UX MOJICKYJI

https://m.edsoo.ru/5f151b21

60

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KUCJIOT, KX (PU3NUICCKUE
CBOICTBA

https://m.edsoo.ru/26eal7bb

61

62

XHUMHUYECKHE CBOMCTBA IpCaAC/IbHBIX
OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIIOT

Oco6eHHOCTH CBOMCTB MypaBbUHON

KHUCIOTHl. MHOr0o0Opa3ue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/d1a72f6¢c

https://m.edsoo.ru/45dd781e

63

64

OcoOeHHOCTH CBOMCTB:
HEMNpeIeTbHBIX H aPOMaTHICCKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIIUX KapOOHOBBIX
KHCJIOT

Ilonstue o IMPOU3BOJHBIX
Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/55bec935

https://m.edsoo.ru/b38d6f24

65

66

CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
KapOOHOBBIX KHUCJIOT

CrnoxHEIe B(I)I/Ipbll TOMOJIOTMYECKUI

https://m.edsoo.ru/d9bcd1b5

https://m.edso0.ru/26d8c26a



https://m.edsoo.ru/88a62b8f
https://m.edsoo.ru/73b6c718
https://m.edsoo.ru/4f1f8b59
https://m.edsoo.ru/5f151b21
https://m.edsoo.ru/26ea17bb
https://m.edsoo.ru/d1a72f6c
https://m.edsoo.ru/45dd781e
https://m.edsoo.ru/55bec935
https://m.edsoo.ru/b38d6f24
https://m.edsoo.ru/d9bcd1b5
https://m.edsoo.ru/26d8c26a

psia, obmiast hopMyia, H30MepHUs U
HOMEHKJIaTypa

67

68

69

70

du3nyecKkne U XMMHUUECKIE CBOMCTBA
3¢upoB

Pemenue pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU peaKkuu, Ha
ONpeieICHUE MOJIEKYJISIPHOM
(hOpMyIIbI OPraHUYECKOTO BEIECTBA

[IpakTuueckas paborta Ne 3. Pemenue
SKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Kap6oHoBbie KHCIOTHI. CIOXKHBIE
a¢upsr"

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOKCTBA (THAPOIIH3)

https://m.edsoo.ru/582ce4cc

https://m.edso0.ru/23219d57

https://m.edsoo.ru/bd359e4c

https://m.edsoo.ru/7b93b15c

71

OcoOEeHHOCTH CBOMCTB KHPOB,
COACPpIKAINX OCTATKH HEMIPCACIIbHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpoe

https://m.edsoo.ru/b921d82b

72

73

74

Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, KX MOJOIIIEE JCHCTBHUE.
TloHsATHE O CHHTETUYECKUX MOIOIIINX
cpenctax (CMC)

['eneTnyeckas cBsI3b yri€BOJOPOAOB U
KHUCJIOPOJICOACPKAIIUX OPTraHUYECKUX
BEIIIECTB

Pacu€rsl o ypaBHEHUSAM XUMHYECKUX
peakuui

https://m.edsoo.ru/bcec45f7

https://m.edsoo.ru/bacedf53

https://m.edsoo.ru/8f5cd5f8

75

Cucrematusanusa 1 0000IIeHE
3HAHWH I10 TeEME

https://m.edsoo.ru/3336fbff



https://m.edsoo.ru/582ce4cc
https://m.edsoo.ru/23219d57
https://m.edsoo.ru/bd359e4c
https://m.edsoo.ru/7b93b15c
https://m.edsoo.ru/b921d82b
https://m.edsoo.ru/bcec45f7
https://m.edsoo.ru/bacedf53
https://m.edsoo.ru/8f5cd5f8
https://m.edsoo.ru/3336fbff

76

OO01mmas xapakTeprCcTUKa YTIEBOIOB U
KJ1accuukanus yriieBo1oB (MOHO-,
JTU- 1 TIOJIUCaXapHIbl )

https://m.edso0.ru/458fh977

77

78

79

Monocaxapuabl: Gpusnyeckue
CBOWCTBA U HAXOXKJCHHUE B TIPUPOJIEC
[TpumeHeHue TII0KO03bI, €€ 3HaUeHHE B
KU3HEAEATEILHOCTH OpraHu3Ma
Jlucaxapuabl: caxapo3a, MaJIbTo3a U

nakrto3a. Haxoxaenue B npupoac u
IIPUMCHCHHUC JUCaxXapu10B

https://m.edsoo.ru/496cfdf4

https://m.edsoo.ru/a4b3ed9d

https://m.edsoo.ru/48f213dc

80

[Tonucaxapuael: cTpoeHue
MaKpOMOJIEKYJI, (PU3nYecKue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/1e4479cc

81

82

83

[ToHsiTHE 006 UCKYCCTBEHHBIX
BOJIOKHAX

Pemenue PaCUYCTHBIX 3aa4 Ha
OIIPECACIICHUC NOJIM BbIXOAa ITPOAYKTA
peaKknuuu OT TCOPECTHUYCCKU
BO3MOJXHOTI'O

Cucremarusanusa 1 0000IIeHIE
3HaHUH 110 paslueny

https://m.edso0.ru/6178c2d7

https://m.edsoo.ru/5cbec922

https://m.edsoo.ru/22ef4cd5

84

KonTponbHas pabota no teme
"Kucnopoacoaepxkariue
OpraHu4ecKue coeAnHeHus"

https://m.edsoo.ru/4bce75f5

85

AMUHBL: KITacCUpUKAIS, CTPOCHUE
MOJIEKYJI, o0mmas hopmyia, u3oMepusi,
HOMEHKJIaTypa U GU3NYECKUE
CBOMCTBA

https://m.edsoo.ru/264c457c



https://m.edsoo.ru/458fb977
https://m.edsoo.ru/496cfdf4
https://m.edsoo.ru/a4b3ed9d
https://m.edsoo.ru/48f213dc
https://m.edsoo.ru/1e4479cc
https://m.edsoo.ru/6178c2d7
https://m.edsoo.ru/5cbec922
https://m.edsoo.ru/22ef4cd5
https://m.edsoo.ru/4bce75f5
https://m.edsoo.ru/264c457c

86

XUMHUYECKUE CBOUCTBA
anupaTHIECKUX aMUHOB

https://m.edsoo.ru/cf136751

87

88

89

AHUIMH: CTPOCHHE aHWINHA,
0COOEHHOCTH XMMHYECKHX CBOWCTB
aHWJIUHA

CriocoOsl MoTydeHus: ¥ IpUMEHEHUE
anudaTuyecKux aMHMHOB

AMUHOKHUCIIOTBI: HOMEHKJIATypa u
nzoMepusi, (pu3ndeckue CBOICTBa.
OTtnenbHBIEC IPEICTABUTENH O
AMUHOKHCIIOT

https://m.edso0.ru/8444e692

https://m.edsoo.ru/13a4f7bf

https://m.eds00.ru/85448565

90

XHUMHYECKHE CBOMCTBA aMIUHOKHCIIOT,
HUX OMOJIOTHYECKOE 3HAUECHHUE
aMUHOKHUCIOT. CUHTE3 U TUIPOJIU3
MEITHIOB

https://m.edsoo.ru/beaffefe

91

benku xak mpupoaHbIE TTOJIUMEPHI;
CTPYKTYpPBI O€ITKOB

https://m.edso00.ru/69658fcd

92

93

XUMHUYECKHE CBOMCTBA OEIIKOB

A3oTcoaepkaime
TFeTePOLUKINYECKIE COCTUHEHNUS.
HyxknenHoBbIe KUCTOTHI: COCTaB,
CTpOEHHE U OMOoJoTHYecKas poib

https://m.edsoo.ru/bfl1db66d

https://m.edsoo.ru/b5dadfa3

94

[IpakTuueckas padora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 33a4 110 TeEMe
"A30TCcoIepIKalie OpraHn4ecKue
coequHeHus"

https://m.edsoo.ru/cfcd234b

95

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

https://m.edsoo.ru/e7ba8f7c



https://m.edsoo.ru/cf136751
https://m.edsoo.ru/8444e692
https://m.edsoo.ru/13a4f7bf
https://m.edsoo.ru/85448565
https://m.edsoo.ru/beaffefe
https://m.edsoo.ru/69658fcd
https://m.edsoo.ru/bf1db66d
https://m.edsoo.ru/b5dadfa3
https://m.edsoo.ru/cfcd234b
https://m.edsoo.ru/e7ba8f7c

"Pacrio3HaBaHuEe OPraHUYECKUX
coenuHeHun"

KonrponsHas pabora no reme
96 "A30TcoeprKalre OpraHnaecKrue 1 1 https://m.edsoo.ru/c227969f
coequHeHus"

OCHOBHBIE TTIOHSATHSA XUMHHI

BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ n

97 1 https://m.edsoo.ru/649eldcf

METOJbI UX CHMHTEC3a —
noJIMmMepur3alAa U NOJUKOHACHCAII A

IT Y%
98 JTACTMACERL Y THIH3ATITL 1 1 https://m.edso0.ru/312f65c1
nepepadoTKa IIacTuKa

DnacToMepbl: HaTypaJlbHbII

99 1 https://m.edsoo.ru/4a99d43b

CUHTCTUYCCKUC KAYTYKH. Pe3una

BonoxkHa: HaTtypanbHBbIE,
HNCKYCCTBCHHBIC, CUHTCTUYCCKUC.

100 1 https://m.edsoo.ru/a74a71ad

[Tonumeps! cnenuanbHOTO
Ha3Ha4YCHUS

IIpakTruyeckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe

101 1 1 https://m.edsoo.ru/92eal88c

"Pacnio3naBanue miactmacc u

BOJIOKOH"

O06o011eHne U cucTeMaTU3aIus
102 U3Y4YEHHOI'O MaTepuaa 1o TeMe 1 https://m.edsoo.ru/alb292aa

"BpICOKOMONEKYISIPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102 3 6



https://m.edsoo.ru/c227969f
https://m.edsoo.ru/649e1dcf
https://m.edsoo.ru/312f65c1
https://m.edsoo.ru/4a99d43b
https://m.edsoo.ru/a74a71a4
https://m.edsoo.ru/92ea188c
https://m.edsoo.ru/a1b292aa

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kontpoabusbie IIpakTuueckue p
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl

Atom. CocTaB aTOMHBIX fJIEP.

1 i 1 https://m.edsoo.ru/caflcl6b
XUMHUYECKUH 31eMeHT. 30TOnEI
CTtpoeHue IEeKTPOHHBIX 000JI0UEK

2 p P 1 https://m.edsoo.ru/8dbf4116
aTOMOB, KBAHTOBBIE YHCIIa
Kiaccudpukanusa XuMHYecKux

3 Puica 1 https://m.edsoo.ru/af88fe32
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI)
Pacmopenenenne >IeKTPOHOB 110

4 peA p 1 https://m.edsoo.ru/36e13bce
ATOMHBIM OpPOUTAIISIM
DNEeKTPOHHBIC KOH(UTYpAIIIH aTOMOB

5 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/b85bb82b
BO30Y>KIEHHOM COCTOSTHUU
DNeKTpOHHBIE KOH(DUTYPAIIUA HOHOB.

6 p uryp 1 https://m.edsoo.ru/5786f6e7
DNeKTPOOTPUIIATETFHOCTh
[Iepuoanueckuii 3aKOH U
[leproanueckas cucTeMa XUMUYECKUX

7 anemenTtoB JI. 1. Menpaeneena, cBsI3b C 1 https://m.edsoo.ru/3a9976d5
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHAYECKHUX DJIEMEHTOB U 00Pa3yEMBIX

8 pasy 1 https://m.edsoo.ru/fa31cf53

VMU IIPOCTBIX U CJIIOKHBIX BEIIECTB 110
rpyIIaM 1 epuoiam



https://m.edsoo.ru/caf1c16b
https://m.edsoo.ru/8dbf4116
https://m.edsoo.ru/af88fe32
https://m.edsoo.ru/36e13bce
https://m.edsoo.ru/b85bb82b
https://m.edsoo.ru/5786f6e7
https://m.edsoo.ru/3a9976d5
https://m.edsoo.ru/fa31cf53

Cucremaruzanys u 00001LIEHUE 3HAHUM
10 TEME

https://m.edsoo.ru/52866a7d

10

Buapl xumMudeckoii cBsa3u. Mexanu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.
Bonoponnas cBs3b.
MexMOIeKyIIpHbIE B3aUMOIEHCTBUS

https://m.edsoo.ru/1d1c3643

11

12

13

BaneHTHOCTH U BaJIEHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
JJIEKTPOHHOU CTPYKTYpPBI MOJIEKYJ C X
F€OMETPUUYECKUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHMX: COCTAB U HOMCHKIJIAaTypa

BemectBa MOJICKYIISIDHOT'O U
HEMOJICKYJIIPHOTO CTPOCHUS. Turmsr
KPUCTAJUIMYCCKUX PCHICTOK U CBOMCTBa
BCIICCTB

https://m.edsoo.ru/d593dda5

https://m.edso0.ru/e968344f

https://m.edsoo.ru/1d139bed

14

[ToHsTHE O NHUCIIEPCHBIX CUCTEMAX.
IIpencraBieHne 0 KOJIIOUIHBIX
pacTBopax

https://m.edsoo.ru/c59d2e79

15

HctrHHEBIE paCTBOPBI: HACBIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

https://m.edsoo.ru/273d1e55

16

17

CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH
pacTBOpOB

Pemtenue 3amay ¢ HCOJIb30BaHUEM
MOHATHH "MaccoBas JOJII
nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

https://m.edso0.ru/8236ad69

https://m.edso0.ru/9ecab773



https://m.edsoo.ru/52866a7d
https://m.edsoo.ru/1d1c3643
https://m.edsoo.ru/d593dda5
https://m.edsoo.ru/e968344f
https://m.edsoo.ru/1d139bed
https://m.edsoo.ru/c59d2e79
https://m.edsoo.ru/273d1e55
https://m.edsoo.ru/8236ad69
https://m.edsoo.ru/9ecab773

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYeCKUX BEIECTB

https://m.edsoo.ru/eaf9863f

19

20

21

Cucremaruzanuys u 0000IEHUE 3HAHUN
10 TEME

KonTponbhas pabota no Temam
"Ctpoenue aroma. [lepuonnueckuii
3akoH u [lepuoanueckas cuctema
XUMHUYECKUX dieMeHToR /1. 1.
Menpneneesa", "CtpoeHue BelecTBa.
Mmuoroo6pasue BemecTs"

Knaccudukanmsi XuMHUUECKUX peaKIHid
B HEOPraHUYECKON U OPraHMYECKOU
XUMHUU. 3aKOH COXPAHEHUS MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YIHEPTUU TIPU
XUMHUYECKUX PEaKIIUIX

https://m.edsoo.ru/d82a2f76

https://m.edsoo.ru/6¢cf9fdb3

https://m.edsoo.ru/f62a22ad

22

23

24

TemnnoBbie 3G HEKTH XUMUYECKUX
peakuuii. Tepmoxummuyeckne
YpaBHEHHS

Brraucnenus 1o YpaBHCHUAM
XUMHNYCCKHUX peaKI_II/Iﬁ u
TCPMOXUMHUYCCKUM YPABHCHHUAM

CKOpoCTh XMMHUYECKOH peakuuu, e€

3aBUCUMOCTD OT Pa3JIMYHBIX (I)&KTOpOB.
Karanus n KaTaJIn3aTOopPhbI

https://m.edsoo.ru/8b9db2e4

https://m.edsoo.ru/e2c955b3

https://m.edso0.ru/64117bbf

25

26

['oMOreHHbIe ¥ reTepOreHHbIE peaKuu

IIpakTuyeckas padora Ne 1 o teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha

https://m.edsoo.ru/d45fadd6

https://m.edsoo.ru/5ded398c



https://m.edsoo.ru/eaf9863f
https://m.edsoo.ru/d82a2f76
https://m.edsoo.ru/6cf9fdb3
https://m.edsoo.ru/f62a22ad
https://m.edsoo.ru/8b9db2e4
https://m.edsoo.ru/e2c955b3
https://m.edsoo.ru/64117bbf
https://m.edsoo.ru/d45fadd6
https://m.edsoo.ru/5ded398c

CKOPOCTb XUMHUYECKON peakiuun"

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

27 https://m.edsoo.ru/555edb18
XUMHUYECKOE PAaBHOBECUE
[IpakTrueckas padota Ne 2 o Teme

28 "BnustHue pa3nudHbIX (GaKTOPOB HA https://m.eds00.ru/13226491
M0JIO)KEHUE XMMHYECKOTO paBHOBECHS"
DIEKTPONUTHYECKAs JUCCOLIUALIMSL.

29 CuiibHBIC U CJTa0bIE SJIEKTPOJIHUTHI. https://m.edsoo.ru/76fb45e2
CreneHp AuccoOMAIMN
HNonnoe npoussenenue Boasl. Cpena

30 BOJHBIX pacTBOPOB. BomopoaHbrit https://m.edsoo.ru/alllacf9
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,

31 MPOTEKAIOIINE B PACTBOPAX https://m.edsoo.ru/2a7dcfb5
3JIEKTPOJIUTOB
[IpakTuueckas padbora Ne 3 mo Teme

32 "XUMHYECKHE pEAKIIUK B PaCTBOPAxX https://m.edsoo.ru/b7ch6f85
NNEKTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeime oKUCIUTeNU U https://m.edsoo.ru/61aaec94
BOCCTaHOBUTEIHN

34 MeT02 51EKTPOHHOTO (/ICKTOHHO- https://m.edsoo.ru/b31144a9
HMOHHOTO) OanaHca

35 IICKTPOIIN3 PACTBOPOB H PACILIABOB https://m.edsoo.ru/8bad572c
BEIIIECTB

36 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/dc48b633

37 Pemrenne 3ama4 pa3nu4HbIX THIIOB https://m.edso00.ru/aa826296

38 CucremMarusamys 1 0000IIeHNEe 3HAHUH https://m.edsoo.ru/d164f8ad



https://m.edsoo.ru/555edb18
https://m.edsoo.ru/13226491
https://m.edsoo.ru/76fb45e2
https://m.edsoo.ru/a111acf9
https://m.edsoo.ru/2a7dcfb5
https://m.edsoo.ru/b7cb6f85
https://m.edsoo.ru/61aaec94
https://m.edsoo.ru/b31144a9
https://m.edsoo.ru/8ba9572c
https://m.edsoo.ru/dc48b633
https://m.edsoo.ru/aa826296
https://m.edsoo.ru/d164f8ad

o Teme "Xumuueckue peakuuu"

39

40

41

KontposbHas pabota mo teme
"Xumuueckue peakuuu"

IlonoxxeHre HEMETAIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTPOEHUS UX aTOMOB.
duznyeckre CBOMCTBA HEMETAIIJIOB

AJoTponus HEeMETaUIOB (Ha MPUMEpe
KHCJIOpOJ1a, cepbl, hocdopa u
yriaepoa)

https://m.edsoo.ru/c12142fc

https://m.edsoo.ru/a7ebbbl1f

https://m.edsoo.ru/eb971ef8

42

Bomnopon: nomyuenue, pusndeckue u
XUMHYECKHE CBOWCTBA. [ MIipu b1

https://m.edsoo.ru/655f1cdf

43

44

45

46

["anoreHbl: HaX0XKIEHUE B IPUPOJIE,
CTIOCOOBI OTYYCHUS, PU3UIECKUE U
XMMHYECKHE CBOMCTBA

I'anorenoBoxopoasl. Baxkueiimue
KHCIIOPOJICOAEpKALIUE COCTUHEHHU
raJIOTeHOB

JlabopatopHblie 1 IPOMBIIITICHHBIE
CHOCOOBI MOTYYEHHS TATIOTCHOB.
[IprMeHeHne rajJoreHoB U ux
COCJIMHEHU N

ITpakTuyeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3aa4 110 TeEME
"T"amorensr"

https://m.edsoo.ru/dblacea5

https://m.edsoo.ru/9b4fc73f

https://m.edsoo.ru/a2ed2bdb

https://m.edsoo.ru/d93b1d89

47

Kucnopon: mabopatopusie u
IMPOMBIIIJICHHBIC CIIOCOOBI IMOJIYYCHHUH,

https://m.edsoo.ru/a3d16caa



https://m.edsoo.ru/c12142fc
https://m.edsoo.ru/a7ebbb1f
https://m.edsoo.ru/eb971ef8
https://m.edsoo.ru/655f1cdf
https://m.edsoo.ru/db1acea5
https://m.edsoo.ru/9b4fc73f
https://m.edsoo.ru/a2ed2bdb
https://m.edsoo.ru/d93b1d89
https://m.edsoo.ru/a3d16caa

(du3HUeCcCKre U XUMHUYIECKIE CBOHCTBRA.
O3oH. [IpuMeHeHune KucIopoaa U 030Ha

48
49

Oxkcubl ¥ IEPOKCHUIBI

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

https://m.edsoo.ru/45ec83ee

https://m.edsoo.ru/ffe41cbd

50

Cepa: Hax0XJIeHUE B PUPOJIE,
CTIOCOOBI OTYYEHHUs, PU3NIECKUE U
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/78367ba8

51

52

CepoBogopon, cyiabhuabl
Kucnopoaconep:xamme coeiuHeHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCIIOTHI

https://m.edsoo.ru/13ff4c21

https://m.edsoo.ru/b27b9278

53

[IpaxTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4d 110 TCME
"Cepa u e€ coenuaeHus"

https://m.edsoo.ru/5552ac35

54

55

56

A30T: HaX0XKJAEHUE B IPUPOJIE,
CHOCOOBI OJTyUYeHUs], PU3NYECKUE U
XUMHYECKHE CBOMCTBA. AMMHAK,
HUTPH/IBI

Kucnoponcoanep:xaiue coequHEHNS
azota. OCOOEHHOCTH CBOMCTB a30THOM
KHCITOTHI

IIpumeHeHne a30Ta M €ro COEIMHEHUM.
A3oTHbIE y100peHus

https://m.edsoo.ru/a95e22a2

https://m.edsoo.ru/f4142634

https://m.edsoo.ru/b2896cf4

57

docdop: HaXOXKICHNUE B IPUPOJIE,
CHOCOOBI MOJTyYeHUs], PU3NYECKUE U
XUMHUYECKue cBoiicTBa. Docduabl u

dbochun

https://m.eds00.ru/4316a825

58

Oxkcuasl hocdopa,

https://m.edsoo.ru/el11f5fa6



https://m.edsoo.ru/45ec83ee
https://m.edsoo.ru/ffe41cbd
https://m.edsoo.ru/78367ba8
https://m.edsoo.ru/13ff4c21
https://m.edsoo.ru/b27b9278
https://m.edsoo.ru/5552ac35
https://m.edsoo.ru/a95e22a2
https://m.edsoo.ru/f4142634
https://m.edsoo.ru/b2896cf4
https://m.edsoo.ru/4316a825
https://m.edsoo.ru/e11f5fa6

dbocdopconepxkarniue kucaoTsl. Conu
(hochopHOIt KUCTOTHI

[Tpumenenue dhocdopa u ero

59 . https://m.edso0.ru/86d97a4b
coeaunenuil. @ochopHbie y1oOpeHus
[IpakTrueckas padota Ne 6. Permenue

60 AKCIICPUMEHTAIIbHBIX 33724 110 TEME https://m.edso0.ru/a53d8319
"A3zot u pochop u ux coenuHeHU"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 LIOTPONHBIC MOAN pHIALHIL; . https://m.edsoo.ru/c442fd17
¢bu3nuecKkre U XUMHUYEeCKHEe CBONCTBA,
MIPUMEHEHNE
Oxcup yrnepona(ll), oxcun

62 yraeponaa(lV), yronbHas kucnora u eé https://m.edsoo.ru/31dbefaa
COIH

63 Pemrenue 3a1a4 pa3inyHbIX THIIOB https://m.edsoo.ru/3f842c3f
Kpemuuii: Haxox1eHue B Mpupoe,

64 CocoObl NOTY4YEHHUs, PU3NUECKUE U https://m.eds00.ru/66354c8a
XUMHYECKHE CBOICTBA

65 Oxent ipemria(1V), ipemtnenas https://m.edsoo.ru/4d49ca68
KHCIIOTa, CUIIUKATHI
[IpuMeHeHne KpeMHUS U €T0

66 coequHeHmi. CTEKII0, €ro MoJyueHue, https://m.edso0.ru/619c5c8c
BH/JIBI CTEKJIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/12e4213b

68 Cucrematusaimst u 000bmerme sHammit https://m.edsoo.ru/f2aa73ee
no teme "Hemeramnsr"

69 Kourponbias pabora no ree https://m.eds00.ru/31c26963

"Hemeramisr"



https://m.edsoo.ru/86d97a4b
https://m.edsoo.ru/a53d8319
https://m.edsoo.ru/c442fd17
https://m.edsoo.ru/31dbefaa
https://m.edsoo.ru/3f842c3f
https://m.edsoo.ru/66354c8a
https://m.edsoo.ru/4d49ca68
https://m.edsoo.ru/619c5c8c
https://m.edsoo.ru/12e4213b
https://m.edsoo.ru/f2aa73ee
https://m.edsoo.ru/31c26963

70

AHanu3 pe3yabTaToB KOHTPOJIbHON
paboTHI, KOPPEKITUS OIMHNOOK

https://m.edsoo.ru/3decd5f1

71

[Tonoxenne MeTaJIIOB B
[Tepuonnueckoit cucreMe XUMUYECKUX
351eMeHTOB. OCOOEHHOCTH CTPOEHHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJUIOB

https://m.edsoo.ru/bdf16636

72

73

74

OO6mue dpuznyecKkrue CBOMCTBa
MeTaiuioB. [I[puMeHeHne MeTauioB B
OBITY M TEXHUKE

CmaBsl MeTauioB. Koppo3ust
METaJIJIOB

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/1bfc5733

https://m.edso0.ru/927eda97

https://m.edsoo.ru/4c4b83cf

75

76

DNEKTPOXUMHYECKUN Psiji HAPSLKEHUI
MeTauioB. O0Iue criocoOb! MOTydIeHUs
METAJUIOB

OOm1as xapakTepucTika MeTauioB |A-
rpynisl [leppoaudyeckoin cucTemsl
XUMHUYECKHX IeMEeHTOB. Hatpuii n
KaJluii: ojy4yeHue, pusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTBHIX BEUIECTB U UX COCAUHEHUN

https://m.edsoo.ru/fed2921a

https://m.edsoo.ru/2f9eb663

77

Oomas xapakrepucTtrka Metayuion |A-
rpynmnsl [leproandeckoi CucTeMbl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJbLUi: Toay4YeHue, Gu3ndeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COENMHEHUN

https://m.edsoo.ru/ff792bdb



https://m.edsoo.ru/3decd5f1
https://m.edsoo.ru/bdf16636
https://m.edsoo.ru/1bfc5733
https://m.edsoo.ru/927eda97
https://m.edsoo.ru/4c4b83cf
https://m.edsoo.ru/fed2921a
https://m.edsoo.ru/2f9eb663
https://m.edsoo.ru/ff792bdb

78

JKéctkocTh BOIBI U CIIOCOOEI €8
yCTpaHEeHUs

https://m.edsoo.ru/2b8fb6ea

79

80

81

ANIOMUHMI: TIOTy4eHue, pusnyeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE

AMdoTepHbIE CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, UX
MIPUMEHEHHE

Pemenue 3amau Pa3JIMIHbIX TUIIOB

https://m.edsoo.ru/23523a24

https://m.edsoo.ru/ddbec859

https://m.edsoo.ru/a6b6142e

82

[IpaxTuueckas padora Ne 7. Pemenue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
"MeTaJibl IJIaBHBIX OArpynm"

https://m.edsoo.ru/7fd3985a

83

84

85

OO1w1ast xapakTepuCTHKa METAJIIOB
no6ouHbIX oarpymm (b-rpymm)
[leproanueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB

duznyeckue 1 XMMHUUECKHE CBOMCTBA
XpoMa U €ro COeIMHEHUH, UX
MIPUMEHEHUE

Baxwnerime coeMHEHUs Maprasia.

HepMaHraHaT KaJius, €ro
OKHCIIMTENbHBIE CBOMCTBA

https://m.edsoo.ru/ec7d3d1b

https://m.edsoo.ru/b7231ade

https://m.edsoo.ru/be248ae6

86

DuU3NYECKUE U XUMUYECKUE CBOMCTBA
xKenesa u ero coenuHenuil. [lomyuenne
U IIPUMEHEHUE CIIJIaBOB XKelle3a

https://m.edso0.ru/42582bc9

87

dusndeckre U XUMUYECKHIE CBOMCTBA
MeIHN U €€ coeqUHEeHNH, NX
MPUMEHEHUE

https://m.edsoo.ru/fa5a29c3



https://m.edsoo.ru/2b8fb6ea
https://m.edsoo.ru/23523a24
https://m.edsoo.ru/ddbec859
https://m.edsoo.ru/a6b6142e
https://m.edsoo.ru/7fd3985a
https://m.edsoo.ru/ec7d3d1b
https://m.edsoo.ru/b7231ade
https://m.edsoo.ru/be248ae6
https://m.edsoo.ru/42582bc9
https://m.edsoo.ru/fa5a29c3

88

duznyeckre 1 XUMHUUECKHE CBOICTBA
IIMHKA ¥ €T0 COCAUHEHHUH, NX
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI
IIMHKA

https://m.edsoo.ru/831fa51f

89

[TpakTuyeckas padora Ne 8. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEME
"MeTtasipl TOOOYHBIX MOATPYIIT"

https://m.edsoo.ru/2bf6c2da

90

91

Pemenue 3aaa4 pas3jInuYHbIX TUIIOB

O000I11IeHNE U CUCTEMATU3AIUS
M3Y4YEHHOT0 MaTepuana 1o TemMe
"MeTtamibr"

https://m.edsoo.ru/c852c738

https://m.edsoo.ru/85bca6ce

92

KonTponbhas padota no teme
"Meramibl"

https://m.edsoo.ru/cbh1b9b36

93

94

95

96

AHanu3 pe3ynbTaToB KOHTPOJIbHOU
paboThI, KOPPEKIIHS OMINOOK

Poinb xumum B oOecrieueHU
YCTOﬁQHBOFO Pa3BUTHA YCJIOBCUYCCTBA.
Ilonsarue o HAaYYHBIX MCTOHAX
HUCCICI0BaHUs BEIICCTB

HaquLIe IMPUHOHUIIBI OPTraHU3aluu
XUMHYCCKOI'O IMMPOU3BOJACTBA.
HpOMBIH_UIeHHBIe CITOCOOBI MOJIy4YCHHUA
Ba)KHEHIIIMX BEIIECTB

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllel Cpe/ibl U ero
MOCJIE/ICTBUS

https://m.edsoo.ru/59b5b445

https://m.edsoo.ru/fdf635ef

https://m.edsoo.ru/fe533bcd

https://m.edso00.ru/3cc27266

97

XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA

https://m.edsoo.ru/ba569a21



https://m.edsoo.ru/831fa51f
https://m.edsoo.ru/2bf6c2da
https://m.edsoo.ru/c852c738
https://m.edsoo.ru/85bca6ce
https://m.edsoo.ru/cb1b9b36
https://m.edsoo.ru/59b5b445
https://m.edsoo.ru/fdf635ef
https://m.edsoo.ru/fe533bcd
https://m.edsoo.ru/3cc27266
https://m.edsoo.ru/ba569a21

Xumus mumu. Poiabs XxuMuu B

98 . 1 https://m.edsoo.ru/75d2f5b6
obecreueHnHy MUIIEBOH OE30IaCHOCTH

99 Kocmermaecicne i nappromepHsie 1 https://m.edsoo.ru/5cc5d12b
cpeacTa. beiToBas xumMus
XuMus B CTPOUTENIbCTBE. BaxkHelue

100 CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru/bef253e6
MaTepuaibl
XuUMUA B CEILCKOM XO35IHMCTBE.

101 Oprannueckue 1 MUHEPAJIbHbIE 1 https://m.edso00.ru/9632d65f
ynoopeHus

102 CueremaTnsanm i obobmenne sHamm 1 https://m.edsoo.ru/b1123391
o TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/75d2f5b6
https://m.edsoo.ru/5cc5d12b
https://m.edsoo.ru/bef253e6
https://m.edsoo.ru/9632d65f
https://m.edsoo.ru/b1123391

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

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

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

OCHOBOIIOJIATAIOIINE TOHATHA (XMMHYECKHH 3JEMEHT, aTOM, H30TOIIB,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE€ M BO30YXAEHHOE COCTOSHHE aTOMa, HOH, MOJEKYIa,
BAJICHTHOCTb, AIIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKHCIICHHS,
XUMHYECKasi CBs3b (G- M T-CBs3b, KPATHBIC CBS3U), THOPUIU3ALIUS
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHBIA 00BEM, MOJNSpHAs KOHIIEHTPALUS, PaCTBOPHI
(MCTHHHBIE, TUCIIEPCHBIC CHCTEMBbI), KPHCTAJUIOTHAPATHI, YIIEPOIHBIH
cKkeneT, (YHKIMOHANbHAs TpyIIa, paauKall, HU30MEphl, CTPYKTypHas
¢dbopmyna,  uzoMepus  (CTpyKTypHas,  TreoMeTpuyeckas  (Luc-,
TPaHCU30MEpPHsI), TOMOJIOTHUECKUH psill, TOMOJIOTH, YTJICBOIOPOIHI,
KHUCJIOPOA- M a30TCOJIepXKalllie COEJUHEHUs, OMOJOTHYECKH aKTHBHbBIE
BellecTBa (yriaeBOAbl, KUPbI, OCIKK1), MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHNYECKUX pCaKHI/Iﬁ (OKI/ICJ’H/ITGJ’IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie, OK30- H
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANIEKTPOIUTHYECKAsT TUCCOIMAINS, CTEIIEHb JUCCOIUAINH, OKUCIUTENb,
BOCCTAHOBHTENIb, DJEKTPOJIU3, CKOPOCTh XUMHUYECKOW PEaKInH,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopust 3ME€KTPOTUTHUECKON THCCOIMAIINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIKAIUE B OCHOBE MOHUMAHUS MPUUYUHHOCTA U CHUCTEMHOCTHU
XMMHYECKUX SBJIECHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpCaACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,

TEPMOANHAMHUYCCKUX u KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHUHIMITBI XMMUYECKOTO MPOM3BOJCTBA (Ha HpUMepe
IIPOM3BOJACTBA CEPHOW KHCIOTH, aMMHaka, METaHOJa, IepepaboTKu
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

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

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

3.1

B3aMMOCBS3b XHMHUYCCKUX 3HAHUUA C MOHATHUSIMH H NpeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIB30BATh!:

HAaMMCHOBAHHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'0 COrO3a
TCOpGTH‘{eCKOﬁ u HpHKJ’IZlI[HOfI XMMHUU W TpPHUBUAJIBHBIC HA3BaAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KjJacCaM OpPraHu4Y€CKUux H

HCEOPTraHNYCCKUX COeIUHEHUI

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU [T KITacCU(PUKAINK N3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4cCKrUC BCIICCTBA, CAMOCTOATCIIBHO BLIGI/IpaTB OCHOBAaHHA U

KPUTEPHUH JUTS KIacCU(DUKAINU U3yIaeMbIX XUMUIECKUX 0OBEKTOB
M0 Pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY PEArUPYIOIIMX BEIIECTB,
TErIoBOMY  3(PQEKTy peakiu, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanH3aTopa)

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30YXAEHHOM COCTOSSHUM) ¥ HOHOB
XUMHUYECKUX 371eMEeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr J[.1.
MeHieneeBa U UX BaJICHTHbIE BO3MOXHOCTH, MCIIOJIb3Ys IOHATHUSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUICCKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuoiaM U rpynmam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBJISITH ypPaBHEHUS XHMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IU4HbIX THUIIOB; MOJHBIE M COKpallEHHBIE
ypaBHEHHUS peakuii HOHHOTO 0OMeHa, YYUThIBasi YCIOBHSI, IPU KOTOPBIX
9TH PEaKIUU UAYT J0 KOHIIA

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapaKTCp 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHPIIZ OT KpaTHOCTU W THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKIUN

XAapaKTCPHBIC XHMUUYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOUIMMU

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEHIINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymniaM COeIUHEHUH (IIPOCThIe BEIEeCTBA, OKCUIbI, THIPOKCUIbI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIH C HCIOJIb30BAHHEM

(bHSI/I‘ICCKI/IX BCJINYHUH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MpoaAyKTa pCakuuu, €CiaInu OJHO
N3 UCXOJHBIX BCHICCTB NaHO B BUAC pacTBOpaA C OHpCﬂCHéHHOﬁ MacCOBOM

J0JIel pacCTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MacCOBOM MJIM O0OBEMHOM JT0JTH, BBIXO/1a MMPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (deKTa peakiui

10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKOH (POpMyIIbl BeliecTBa




11

12

Bnanenue cucteMoi 3HaHHMI O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MPUPOBI, UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGIIHGBHOfI KHU3HU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaB€ W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pPEILIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHUE CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPTaHMYECKUX U OPraHMYECKUX BEIIECTB) C COOIIOAECHUEM MpPaBUI
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
obopynoBanueM; GOpMYIUPOBATH IIEJIM HCCIICIOBAHNUS, TIPEICTABIATH B
pasnuuHON (opMe pe3ynbTaThl AKCICPUMEHTA, AaHAJTU3UPOBATH U

OLCHUBAThb UX NOCTOBECPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MOMCK
XMMUYECKON MH(OpMalMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M MCIOJB30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOI 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA JKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIHLHOCTH YEIIOBEKa,
CBSI3aHHOM C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI IOKa3aresisl NpeaesIbHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U IPEAOTBPAILLECHUS UX BPEAHOTO BO3JICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTpOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB IO OJHEPreTHYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUUCCKUX YPOBHEH aToMoB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaLII/If{ aroMa. BaneHTHEBIe QJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux dsneMeHTtoB .M.  Menneneesa.
Ousnyeckuit cmbich [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH TI0
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

BanentHocts. DnekTpooTpuniateabHOCTh. CTENEeHb OKUCTICHUS

14

1.5

1.6

Buapl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAsS, METAINTMYECKasi, BOJOPOIHAs)
1 MeXaHu3MbI e€ oOpa3zoBaHus. MexXMONeKysIpHbIe B3auMoeiicTBus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIPHOTO CTPOCHMS. THUIBl KPUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON peréTKI

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxXxumMuueckue ypaBHEHUs

1.8

OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

COCTOSIHUE XUMHYeCKOro pasHoBecus. [Ipunnun Jle [Ilarense

1.9

1.10

1.11

OnekrponuTrueckas auccounanus. CuiapHble W ciadbie dekTponuThl. Cpena
BOJHBIX pPAaCTBOPOB BEILECTB: KHCIas, HEUTpaibHas, IienouHas. CTeneHb
IHACCOIManuy. Peakyyu HOHHOTO 0OMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pactBopa

CriocoObI BeIpaskeHUsI KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi J0Js PACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbIE

pacTBOpPBL, pacTBOPUMOCTh. Kpuctamioruaparsl

1.12

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

pa3HbIM 3HaUeHHEeM PH. MeToapl AIeKTpOHHOTO OanaHca




1.13

DNEeKTPOIN3 pPacCTBOPOB U PACILUIABOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanuii, KajabLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga U KpeMHHUS) M UX  COEAMHEHHNH  (OKCHJIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

WnenTudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakny Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOCHUSI OpPraHMYECKUX
coequHeHnit A.M. bytnepoBa. YrinepoaHblil CKEJIET OpraHU4EeCKONH MOJIEKYIIBI.
KpaTtHOoCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rUOpHAM3ALUU
opOuTasneil aToMOB yriiepo/ia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Mosekyi. ['omonoru. ['omonornuecknii psaa. Mzomepus u nzoMepsl

3.2

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKas) W TpPUBUAIbHBIC Ha3BaHUS

BaKHEHIITHX Hpe,HCTaBI/ITeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykieopuse u snexrpoduiie. [Ipasmio MapkoBaukosa. [Ipasuio 3aiinieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peaknuu NPpUCOCAUHCHUA U paIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOTCHUPOBAHNUE, TUIApATAllMsi), TOPEHUS, OKUCICHUS U
nonuMepu3auu. [IpoMbInieHHbIe W TA0OPAaTOPHBIE CIIOCOOBI  MOYYEHUS

AJIKCHOB

3.7

AnkanveHsl. XHMMHUUYECKHE CBOMCTBA aQIKaJUEHOB: PEAKLUHUH MPUCOCAUHEHUS

(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U noiaumepusanuu. [lomyueHue




3.8

3.9

3.10

3.11

aJIKaAUCHOB

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOr€HUPOBaHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amenieHus. ['openue
alleTWJICHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH JJI CBAPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHCHI/IC allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peakUUH  AIEKTPOPUIBHOTO
3aMelIEeHUs, NpUcoennHeHusl (TUIpUpOBaHME, TrajloreHupoBaHue). Peakuus
ropeansi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupona. [lonumepusanus cTHpoIa.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOJOPOAOB

Cnuptel.  IlpenenbHble  OQHOATOMHBIE CHUPTHL. XHMHUYECKHME CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO  YCTaHOBJIGHUS — HAJIMYMA
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  IOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peakuus ropeHus.
[lonyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, TUApATallysl 3TUIICHA.
OTUJICHITIMKOb U TIIMLUEPUH KaK IPEICTaBUTENN IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

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

HaTpus, Opomom). [lonyuenue penona

3.12

3.13

3.14

AJ'II))IGFI/IZ[I)I. XUMHYECKHE CBOMCTBA NpEACIIBHBIX AJIbACTUAOB: THAPHUPOBAHUC,
KAueCTBCHHBIC PEaKIMU Ha KapOOHWIbHYIO TPymmy (peakius «cepeOdpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Tlomyuenune npenaenbHBIX
QNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalMs aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT PCaKu OKUCIICHHUA all€TOHA

KapOoHoBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[lonydyenne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AJIBIETMAOB. BrIciue mpeneinbHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

Crnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CrIoXHBIX 3PUPOB B
MUIIEBOW M Nap@roMepHON MPOMBIIIIEHHOCTH. JKUpBl Kak CIOKHbIE 3(UpbI
TJIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBONCTBA >KHPOB:
THJIPUPOBAaHUE, OKUCIIEHUE. [HMIponu3, WiIM OMBUIEHHE, XUPOB Kak CHocod
MIPOMBIIIJICHHOTO TIOJIYYCHHS COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bl: pPEAKIUH C YYaCTHEM CIHUPTOBBIX U




3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAYEHHUE B KU3ZHEICATCIIBHOCTH OpranusMa. Jlucaxapuasl: caxaposa, MaubTo3a.
BoccranaBiuBaomye M HEBOCCTaHABJIMBAKOIIME aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapuiel: Kpaxmal, riavkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla H
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMaja: TIMAPOJIU3, KadyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: THMAPOJIN3, MOJIYYCHHE
3¢upoB Lemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIN 1IENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKIUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMATUYECKHX aMHUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aWMOJCHCTBHME C KHCIOTaMHu, OPOMHOMU
BOJOM, okwucieHue. [lodyyeHue aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AMHUHOKHCIIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYypallls, KaYeCTBEHHbIE (LIBETHBIE) PEaKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa TMOJIUMEPOB. 3aBUCHMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHus: MouyieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJEKYISIPHBIX
COCIMHEHMI: peaKIy MOJUMEpU3alui U MOoJUKOoHAeHcanuu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnuecKux CoeMHEHUH. Perenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

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

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3HU. [IpaBuia Ge3zomacHOM pabOTBl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

4.3

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XWUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC

WCTOYHUKHU YTIICBOJIOPOIOB)

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MoUBbl, arMocdepsl, (GIopbl U GayHBl OT
XUMHYECKOro 3arpsi3HeHus. [Ipobiema OTXOJOB M MOOOYHBIX MPOIYKTOB.

AHLTepHaTI/IBHBIe HUCTOYHUKU SHCPTUU

4.4

OGH_II/IG NpCACTABJICHUA O MPOMBIINIICHHBIX criocobax MOJIYYCHHUA XHUMHUYCCKHX




BEIIECTB (HAa NMpHMEpe MPOU3BOJACTBA aMMHUaKa, CEpHOW KUCIOTHI). YEpHas u
uBerHas  Meraunyprus.  Crekiio M CWIMKAarHas  [POMBIIUIEHHOCTb.

[IpombinenHass  opranudeckas  xumus.  Cplpp€  ans  OpraHu4ecKoin

MIPOMBILIIIEHHOCTH
) Tunel pacy€THBIX 33184
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MAaCCe WM 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérsl TemnoBoro 3¢ dexra peakuuu
5.3 Pacu€tbl 00BEMHBIX OTHOIICHUH ra30B MIPH XUMHUECKUAX PEAKIIHSIX
5.4 Pacuérsl macchl (00bEMa, KOTMYECTBA BEUIECTBA) MPOYKTOB PEAKIUH, €CITN
' OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoii uim 00bEMHOM JJOJIM BBIXOJA IPOYKTA PEAKIIUH OT
' TEOPETUYECKU BO3ZMOKHOTO
Pacuérsl macchl (00bEMa, KOTUYECTBA BEUIECTBA) MPOIYKTA PEAKIIUH, €CIIH
5.6 0aHO U3 BelIECTB JaHO B BUJIE PACTBOPA C ONPENEIEHHON MacCOBOM 10J1€i
PacTBOPEHHOTO BEIIECTBA
57 PacuéTel ¢ ucnoab30BaHNEM MOHITHI «MaccoBas I0JIs1», «MOJISIpHas
' KOHIIEHTPALUs», «PACTBOPUMOCTb)
Haxoxaenne MonekymsipHOi (popMyIIbl OpraHMYECKOTo BEIIeCTBa M0 €ro
5.8  IOTHOCTH M MacCOBBIM JOJISAM 3JIEMEHTOB, BXOIALIMX B €10 COCTAB, WU 10

MIPOYKTaM CTOPaHHUS




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xumus. 10 kmacc. YueOHuk. YrimyOnéuuolii ypoBeHb. Epemun B.B.,
Ky3bmenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun B.B.; oz pen.
Jlyauna B.B. AO «M31aT€nbCTBO POCBEIICHUE)

2. Xumus. 11 kmacc. YueOnuk. YrinyOnéuueiii ypoenb. Epemun B.B.,

Kysemenko H.E., Jlpo3nos A.A., Jlynun B.B.; nox pen. Jlynuna B.B. AO
«3narenbCcTBO MPOCBEIICHUE

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

LHOK «Mos mikoma»



