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MNOACHUTEJIbHAS 3AIINCKA

Pabouas nporpamma 1o XMMUHU Ha YpOBHE cpeiHero olriero oopa3oBanus pa3padoTaHa Ha OCHOBE
@enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanun B Poccuiickoit ®enepanum»,
TpeOoBaHUI K pe3ylbTaTaM OCBOeHHUs (eaepanbHOM 00pa3oBaTeIbHONW MPOrpaMMbl CPEIHEro OOIIEero
obpazoBanusa(P®OIl COO), mnpeacraBieHHbIx B DenepallbHOM TOCYJapCTBEHHOM 00pa3oBaTelIbHOM
craggapre COO, c¢ yuérom KoHuenuuu mnpenosaBaHus yueOHOro ImpeaMera «XHMHUS» B
oOpa3zoBaTenbHBIX OpraHu3anuix Poccuiickoir @enepanuy, peaqu3yOmUX OCHOBHBIE 00pa3oBaTeIbHbIE
[IpOrpaMMbl, U OCHOBHBIX MOJIOKeHUI «CTpaTeruu pa3Butus BocnuTanus B Poccuiickoin @enepaunu Ha
niepuoa 110 2025 roga» (Pacnopsbkenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

X¥UMHs Ha YPOBHE YIUIYOJIEHHOIO M3YYEHHUs 3aHMMAeT Ba)KHOE MECTO B CHUCTEME E€CTECTBEHHO-
Hay4yHOro oOpaszoBanus ywamuxcsa 10—11 kmaccoB. M3yuyenuwe mpenmera, peaqu3zyeMoe B YCIOBHAX
muddepeHIIMPOBAaHHOTO, MPO(UILHOTO O0Yy4YeHHs, MPU3BAHO O00ECIEeYUTh OO0IIe0O0pa30BATENbHYIO U
OOIIEKyIBTYPHYIO TMOATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAUMYIO IJsi aJanTalud HX K OBICTPO
MEHSIOIUMCST YCJIIOBUSIM JKM3HU B COIIMYME, a TaKXKe JUIS MPOJOJDKEHUS OOYYCHHS B OpTraHH3aIUsX
npodeccnoHATEHOTO 00Pa30BaHMUs, B KOTOPBIX XUMHUS SBIISICTCS OJJHOU M3 MPUOPUTETHBIX JUCIIUILINH.

B nmporpaMme 1o XxuMuu Ha3HaAYCHHE MIpeIMeTa « XUMHUSD MOIydaeT MoApOoOHYI0 HHTEPIPETAIUIO B
COOTBETCTBUH ¢ ocHoBormonararomumu nojoxeHusmu GI'OC COO o B3auMo00yCIOBICHHOCTH IENEH,
COJICp)KaHUs, pe3yJbTaTOB OOyYeHHS ¥ TpPeOOBaHWK K YPOBHIO TMOJTOTOBKH BBITYCKHUKOB.
CBUACTEIBCTBOM TOMY SIBJISIFOTCSI CJICYIOIINE BHITIOIHAEMbBIE TPOrPaAMMON MO0 XUMUU (DYHKIIMH:

e uH(pOpPMAIMOHHO-METONWYECKasi,  peaju3anuss  KOTOpoM  oOecrneyuBaeT  NOJTy4YEHUE
MIPEACTABJICHUS O LIETAX, COJIePKAHUU, OOIIel CTpaTeruu OO0y4YeHHUs, BOCIIUTAHUS U Pa3BUTHUSA
o0yJaroIuxcsi CpeICTBAMHU MPEeIMETa, U3y4aeMOro B paMKax KOHKPETHOTO MPOQUIIs;

® OpraHU3allMOHHO-TUIAHUPYIOWIAsi, KOTOpas MpeAycMaTpuBaeT OMpeJelieHHne: MPUHIIUIIOB
CTPYKTYpUPOBAHHUS M TOCIEI0BATEILHOCTH M3yUeHUsl yUeOHOro mMarepuana, KOJTU4eCTBEHHBIX
M KaueCTBEHHBIX €T0 XapaKTEPUCTHK; MOAXOAO0B K (POPMUPOBAHUIO COAEPKATEIHHOU OCHOBBI
KOHTPOJISI U OIICHKM OOpa30BaTENbHBIX JOCTIKEHHH OO0y4JallMuXcs B paMKax HTOTOBOM
aTTectanuu B (opMe €IMHOTO TOCYJapCTBEHHOTO dK3aMeHa M0 XHUMHUH.

[IporpamMma asist yrinyOn€HHOTO U3yUEHUS XUMUHU:

® YCTAHABIIMBAET HWHBApUAHTHOE MPEAMETHOE COepX aHue, 00s3aTeNbHOEe ISl HU3y4EHHUS B
pamKax OTIeNbHBIX Mpoduiel, mpeaycMaTpuBaeT pacipeaeNeHue U CTPYKTYPUPOBAHHE €ro 0
KJIaccaM, OCHOBHBIM COJIEp>KaTeJIbHbIM JIMHUSAM/pa3zieniaM Kypca;

e J1aéT NpPUMEPHOE pacHpeleNeHne Y4eOHOrO BPEMEHHM, PEKOMEHAYEMOro i W3y4YeHHs
OTJICTTLHBIX TEM;

e IpeasiaraeT MNPUMEPHYIO IMOCIIEIOBATEIbHOCTh HM3YYEHHs Yy4yeOHOro MaTepuaia ¢ y4E€ToM
JIOTUKHU TIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CH;

e AT METOMUYECKYI0 WHTEPIPETAIMIO IeNei W 3a7ad M3yueHUs MpeAMeTa Ha YrIyOoIEHHOM
YpOBHE C Y4€TOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CpelHEro ooduiero oOpa3zoBaHUS,
COJIepKATEIIbHOM  XapaKTePUCTUKU  IUIAHUPYEMBIX  pE3yJIbTaTOB  OCBOCHHS  OCHOBHOM
oOpa3oBaTenpHOM  TpOrpaMMbl  CpeaHero  obmero  oOpa3oBaHus  (JTUYHOCTHBIX,
MeETanpeIMETHBIX, MPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHJOB YUeOHO-II03HABATEIbHBIX
JEUCTBUM 00yYaromerocs o OCBOCHHUIO COACPKAHUS MPEaMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IPOrpaMMe MO XUMHUU IPEIyCMOTPEHA MPEEMCTBEHHOCTH C

o0y4eHHEeM XHWMHUH Ha YpPOBHE OCHOBHOI'O OOIIEro obOpa3oBaHMs. 3a MpeaeiaMu YCTaHOBJICHHOM
MpOrpaMMOi IO XUMHH 0053aTeNIbHON (MHBAPUAHTHOM ) COCTABJISIONICH COAepKaHUs YIeOHOTO mpeameTa



«XuMHA» OCTAa€Tcs BO3MOXKHOCTH BBIOOpAa €ro BapUATUBHOM COCTaBISIOUICH, KOTOpas JOJKHA
OTIPENIENIATHCS B COOTBETCTBUHU C HANIPABICHHUEM KOHKPETHOT'O POQHIIS 00ydeHusl.

B coorBerctBumn ¢ konuentryanbHbiMU TosioxkeHusiMu OI'OC COO o HazHauyeHUU MPEIMETOB
0a30BOTO U YrIIyOJIEHHOTO YpOoBHEH B cucteMe nudQepeHIMpOBaHHOTO 00yUYeHHsI HAa YPOBHE CPETHETO
oOuiero o0pa3oBaHMs XHUMHUSI Ha YpPOBHE YIUIyOJNEHHOTO M3y4EHHsl HAmpaBieH Ha peanu3aliio
MIPEEMCTBEHHOCTHU C MOCIEIYIOIIUM 3TAIoM MOJyYeHHsI XUMUYECKOT0 00pa30BaHUs B paMKaxX HU3y4CHHS
CHEIMAIbHBIX €CTECTBEHHO-HAYYHBIX W XUMHUYECKUX TUCIHUIUIMH B BY3aX M OpraHU3aIUsAX CPEIHEro
npodeccnoHanbHOTO 00pazoBaHus. B 3Toll cBsi3u u3ydeHue mnpeamera «XHUMHUS» OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacUIMpEeHHUE U YIIIyOJIeHHEe TEOPEeTUYECKOW W MPaKTHYECKOW MMOATOTOBKU
oOyJaromuxcs, BbIOpaBIIMX ONpeAeNEHHbI npoduias oO0ydeHus, B TOM YHCIE C IEPCIEKTUBOM
MOCTIEYIOMEr0 MOJYYeHHS XHUMHYECKOr0 OO0pa3oBaHHMsl B OpPraHM3alUsAX HPOQecCHOHATBHOTO
oOpazoBanus. Hapsay ¢ atum, B cBete TpeboBanuiit ®I'OC COO k miiaHupyeMbIM pe3ylibTaTaM OCBOCHUS
benepanbHOl 00pa3oBaTeNbHON MpOrpamMMbl CpelHero ooOmero o0pa3oBaHHsl H3y4YEHHE IpeAMeTa
«XHUMHS» OpPUEHTHUPOBAHO TAKXKE HA PEIICHHE 3aJad BOCIHTAHUS H COIUAIBHOTO Pa3BUTHSA
oOygaromuxcsi, Ha GOPMHPOBAHUE Y HUX OOIICHHTEIUICKTYAJIbHBIX YMEHUW, YMEHUHN pallMiOHATN3AIUU
yuyeOHOro Tpyda © OOOOMIEHHBIX CIOCOOOB JESATENbHOCTH, HMMEIOIIUX MEXKIUCIUILUIMHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocTaBiOIMUMHA ~ TIpeIMeTa «XUMHUS» Ha ypOBHE YIIYONEHHOTO W3YYCHHS  SIBIISIOTCS
yrayonéaable Kypchl — «Opranmueckas xumus» U «OOmas u HeopraHwdeckas xumus». [lpu
OTpeIeNICHUH MOAX0/I0B K OTOOPY U CTPYKTYPHOU OpraHMU3alMK COJEP>KaHUs 3TUX KypCOB B IIPOrpaMMe
M0 XUMUH 32 0OCHOBY NpHHATHI oJoxkeHuss ®I'OC COO o paznuyusx 6a30BOro U yriryoIEHHOTO YPOBHEH
W3YYCHHS MTPEIMETA.

OcHoBy conaepxanus KypcoB «Opranudeckas xumusi» u «OOIas ¥ HEOpraHWYecKas XHMUS)
COCTaBJISIET COBOKYITHOCTD MPEAMETHBIX 3HAHUM ¥ YMEHUH, OTHOCSIIUXCS K 0230BOMY YPOBHIO H3yUEHUS
npeamera. OTa CUCTeMa 3HAHMM MOJydaeT OIpe/eIEHHOE TeOPETHYECKOe JOIMOJIHEHHE, MO3BOJISIONIEee
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OonplIMii 00BEM (akTosornyeckoro wmarepuaia. Tak, Ha
yrIyON€HHOM YpOBHE H3y4YeHHs TIpeiMeTa oOecledeHa BO3MOKHOCTh 3HAYUTEIHHOTO YBEITHYEHUS
o0BbEMa 3HAHMM O XUMHYECKHX JJIEMEHTaX M CBOMCTBaX WX COEIMHEHUWH HAa OCHOBE DPACHIMPEHUS U
yriayOJeHus MpeACcTaBIeHU O CTPOCHHUH BEIIeCTBA, XMMHUECKOHN CBS3H M 3aKOHOMEPHOCTSAX MPOTEKAHU S
peaknuii, paccMaTpUBAeMbBIX C TOYKH 3PCHUS XMUMHUYECKONH KWHETHUKH W TePMOJWHAMUKH. W3ydcHme
MEPUOINIECKOTO 3akoHa U [leproanYecKol CHUCTEeMBl XHMHYECKHX OJJIEMEHTOB Oaszupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHWYECKUX TMPEACTABICHUSAX O CTPOSHUHM aromMa. XHMHYECKas CBsI3b
OOBSICHSIETCS C TOUKH 3PEHUS SHEPTeTUUECKUX U3MEHEHUN Tpu €€ 00pa30BaHUU U pa3pylICHUH, a TAKKE
C TOYKH 3pEHHS MEXaHH3MOB e€ oOpa3oBaHus. M3yueHne TUIIOB peaknuii JOmoIHsIeTCs POpPMHUPOBaHUEM
MPEJCTaBICHUN 00 ANMEKTPOXUMHUYECKHUX IMPOIECCaX W JICKTPOIN3E PacIlIaBOB M PaCTBOPOB BelIecTB. B
Kypce OpPraHMYeCKON XMUMHH TpPHU PACCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COSAMHEHUU YAeNseTcs
0coboe BHUMaHHUE BOIMIPOcaM 00 3JIEKTPOHHBIX d(PdekTax, 0 B3aMMHOM BIHUSHUUA aTOMOB B MOJIEKyJaX U
MEXaHU3MaXxX PEaAKIIH.

Oco0oe 3HaueHne UMeEeT TO, YTO Ha COAEpKaHHe KYpCOB XMMHH YriIyOJIEHHOTO YPOBHS M3YUYECHHUS
JUISL KJIACCOB OMpeeNEHHOro mpoduis (TJIaBHBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep JOMOIHEHHN K
o0mieil cucTtemMe NpPEeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSIHHE CMEXKHBIE MpeaMeThl. Tak, Hampumep, B
CoJIepKaHUU TpeIMeTa JJIA KJIaCCOB XMMHKO-(U3UIECKOTO Mpoduist O0ibInoe 3HaueHne OyayT UMETh
3JIeMEHThI y4eOHOro matepuania no oomeit xumuu. [Ipu u3yuyeHun npeamera B JaHHOM Cllydae aKIeHT
Oyzer caenaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (DU3HKE:
aTOMHO-MOJICKYJISIpHAst Teopusi (MONIEKYJsipHAsi Teopuss B (PU3UKE), 3aKOHBI COXPAHEHUS MAacChl U
SHEPTHUH, 3aKOHBI TEPMOJANHAMUKH, AJIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUHU BEUIECTB U JPYTOE.
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B 1O e Bpems B coaep)KaHUM MpeaMeTra id KJIacCOB XUMHUKO-OMOJIOTMYECKOro Mpoduis
OonbpIIMK  yHeNbHBIA BeC OydeT HMMETh OpraHuyeckas XuMus. B 3TOM cllydae MpenocTaBisIeTCs
BO3MOXKHOCTh JJIs1 Oojiee OOCTOSITEIBHOTO PACCMOTPEHHUS] XMMHYECKOW OpraHM3aludy KJIETKH Kak
OHMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK
JUNHUBI, OCJIKH, YIIIeBOAbl, HYKJICHHOBBIE KHCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O cOCTaBe U CBOMCTBAaX
IIPEICTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKMX BELIECTB CIYXKaT OCHOBOMW I M3YYEHHUS CYLIHOCTH
poreccoB POTOCHHTE3A, ABIXAHUS, MUIIEBAPCHHUS.

B nnane ¢dopmMupoBaHHs OCHOB HAay4HOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METOOB
MO3HAHMS U OIbITa MPAKTUYECKOrO0 NPUMEHEHUS HAYYHBIX 3HAHUN HM3y4EHUE NpeaMera «XHUMHS» Ha
yriIyOJE€HHOM ypOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SX C YUEOHBIMH MpPEIMETaMH, BXOAALINMHU B
COCTaB MpeAMETHBIX oOnacteil «EcTecTBeHHO-Hay4HbIE MpeaMeTh», «MarteMaTnka U HHPOpPMATUKa» U
«Pycckuil A3bIK U IUTEpATYPA».

[Ipn u3yueHuu y4yebHOro mpenMera «XHUMHs» Ha YrIIyOJIEHHOM YpPOBHE TaKkKe, Kak Ha YpPOBHE
OCHOBHOTO M cpeAHero oOmiero oOpa3zoBanus (Ha 0a30BOM YypOBHE), 3ajadyeil IMEepBOCTEIICHHON
3HaYMMOCTH SIBIsieTCS (DOPMUPOBAHHE OCHOB HAYKH XMMHHU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKOW JIEATEIbHOCTH YeJIOBEKa U OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyIbTYphl. Pemienue 3toi
3a/layM Ha yriIyOJIEHHOM YpOBHE U3YUEHHUS MIpeIMeTa MperoaraeT pealn3auio Takux 1emei, Kak:

e (opMHUpOBaHHME MPEICTABICHHUIA: O MaTepHAIBLHOM EIMHCTBE MHpA, 3aKOHOMEPHOCTSX H
[I03HABAEMOCTH SIBJICHUM TPHUPOAbL, O MECTE XMMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€
BeylLIeld pojau B 00ECIEYEeHUH YCTOMUMBOIO Pa3BUTHUSl YEJIOBEUYECTBA: B PEILIECHUU IMPOOJIEM
AKOJIOTMUYECKOM, IHEPreTUYECKON U MUIEeBON 0€30MaCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JaHUI
HOBBIX MAaTepHajoB, HOBBIX MCTOUYHHUKOB OJHEPIUH, B O00ECHEUYEHUH pPALUOHAIBHOTO
IPUPOJIOTIONB30BaHNS, B (POPMUPOBAHMM MMPOBO33PEHHS M OOILIEH KyIbTyphl uelOBEeKa, a
TaK)K€ IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILEHUS K CBOEMY 37I0POBBIO U IPUPOJTHON Cperie;

® OCBOCHME CHCTEMbI 3HAHMM, JIeXKallUX B OCHOBE XMMHUYECKOW COCTABJISIOUIEH €CTECTBEHHO-
HAayyHOM KapTUHBI MHpa: (QYHIAMEHTAJIbHBIX TOHATUN, 3aKOHOB W TEOPUH XUMUH,
COBPEMEHHBIX NPEJCTABICHUN O CTPOSHUM BEIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0  TEpMOAMHAMUYECKMX U  KHHETHYECKHUX
3aKOHOMEPHOCTSX MPOTEKAHNS XUMUUECKHUX PEaKIIUi, 0 XUMHUUYECKOM PaBHOBECUH, PaCTBOpPaX U
JUCIEPCHBIX CUCTEMAaX, 00 00IIMX HAYYHBIX MPUHIIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

e (opmMupoBaHHE Yy OOYyYalOIIMXCS OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUN Uil OOBSICHEHUS KIIIOUEBBIX HUJEH M MpoOJieM COBPEMEHHOM XHWMUH, AJIs
OOBSICHEHUS! M TPOTHO3UPOBAHMS SBICHHMH, HMMEIOIIMX E€CTeCTBEHHO-HAYUYHYIO IPUPOY;
IPaMOTHOTO pemeHust Ipo0ieM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHMUS, aHAIN3a U OLEHKH C
MO3UIIMA  JKOJIOTMUECKOW O€30MacHOCTH TOCTEACTBUNA OBITOBOM UM  TPOW3BOJCTBEHHOU
NeSTeIbHOCTH YeNIOBEKa, CBSI3aHHOM C XUMHUYECKHUM IPOU3BOJICTBOM, HCIOJIB30BaHUEM H
nepepaboTKOM BEIIEeCTB;

e yriyOJeHue MpeCTaBIeHUH 0 HayYHBIX METO/aX MO3HaHUs, HEOOXOIUMBIX JJIsi TPUOOPETEHUs
YMEHUI OpUEHTHPOBATHCS B MHUPE BELIECTB U OOBSCHEHHS XUMHUYECKUX SIBJICHUN, UMEIOMINX
MECTO B IIPUPOJIE, B IPAKTUUECKOM €ATEILHOCTH U MIOBCEAHEBHON KU3HU.

B mnnane peanu3zanuu mepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOMIMX (DYHKIMHA I1ETOCTHOM
CUCTEMBI CpEHEro o01ero oopa3oBaHusl MPU U3YyUEHUH MpeaAMeTa «XHUMHUS» Ha YIIyOnEHHOM YpOBHE
0c00yI0 aKTyaJlbHOCTh PUOOPETAIOT TaKKe IIETH U 3a7a4uH, KaK:



e BOCNHUTaHHWE YOSKIEHHOCTH B TO3HABAEMOCTH SIBIICHUH IPHPOJBI, YBAXCHUS K MPOIECCY
TBOpPYECTBA B 00JIACTH TEOPETHUYECKUX M MPHUKIATHBIX HCCICOBAHUIN B XUMHUHU, (HOPMUPOBAHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKH;

e pa3BUTHEC MOTHBAIMM K OOYYCHHIO U I[IO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEUECKUX [IECHHOCTEH;

® pa3BUTHE IIO3HABATENBHBIX HHTEPECOB, HMHTEIUICKTYAJIBHBIX M TBOPYECKHX CHOCOOHOCTEH
oOyyaromuxcs, (OpMHpPOBaHHE y HHX CO3HATEIBHOI'O OTHOIIEHUS K CamMOOOpa30BaHUIO WU
HENPEPHIBHOMY OOpa30BaHMIO KaK YCIIOBHIO YCIEIIHOM MpodeccHoHaIbHON M 00IIeCTBEHHON
JeSITeTbHOCTH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 3I0POBOM
o0pase KU3HH;

e (opMUpOBaHME YMEHHH W HABBIKOB Pa3yMHOTO  IPHPOJOINOJIB30BAaHMS,  pa3BUTHE
HKOJIOTUYECKON KYJIBTYpHl, NMPHOOpPETCHHE ONbITa OOIIECTBEHHO-TIOIE3HONH HSKOJIOTUYECKOM
JeSITeTbHOCTH.

OO1miee 4YMCIIO YacoB, MPEIYCMOTPCHHBIX JJIS W3YYEHHs] XMMHU Ha YTJIYOJICHHOM YPOBHE CpPEIHETrO
obmero oopazoBanus, coctasisieT 204 yacoB: B 10 kimacce — 102 yaca (3 gaca B Heaemo), B 11 kimacce —
102 yaca (3 yaca B HEZIENIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[Ipenmer u 3HaueHHE OPraHUYECKOW XUMHM, IMPEJICTABICHHE O MHOro0Opa3suu OpraHUYeCcKuX
COCIUHECHUM.

DNEeKTPOHHOE CTPOCHHWE aToOMa YIJepoja: OCHOBHOE M BO30YXJIEHHOE COCTOSIHMS. BaneHTHbIe
BO3MOKHOCTH aToMa yriiepojia. XuMHUEecKasl CBA3b B OPraHUYECKUX COeAMHEHUsX. Tursl rubpuanszanuu
aTOMHBIX opOuTazeil yriepoga. MexaHu3Mbl 00pa30BaHUSI KOBAJCHTHOM CBsA3M (OOMEHHBIM U JOHOPHO-
akuenTopHelii). TUmbl TepeKkphIBaHUS aTOMHBIX oOpOuTaned, o- U m-cBsi3u. OauHapHas, JBOWHAS U
TpoiiHas cBs3b. CriocoObl pa3pbiBa CBS3e€H B MOJIEKYJIaX OpraHnyeckux BemiecTs. [loHsATHE 0 cBOOOJHOM
panukaie, Hykjaeopuie u 3JIeKTpoduIe.

Teopus crpoeHust opranndeckux coenuHeHuii A.M. bytiepoBa u coBpeMeHHbIE NPEACTABIECHUS O
CTPYKTYpPE MOJIEKYJl. 3HA4Y€HHE TEOPUM CTPOCHHSI OpPraHMYECKUX COCIMHEHHA. MOoNeKymspHble H
CTpyKTypHBIE GopMyinbl. CTpyKTypHbIE (DOPMYJIBl pPa3IMYHBIX BHUIOB: pa3BEPHYTas, COKpalll€HHAas,
ckenerHas. Mzomepus. Bunbsl nzomepuu: cTpykTypHasi, MpOCTPAHCTBEHHAs. DIEeKTpOHHBIE 3(p(eKThl B
MOJIEKYyJIaX OPTaHUYECKUX COeTUHEHNUH (MHAYKTUBHBIA 1 Me30MepHBIN 3(PPEKTh).

[IpencraBienue o ki1accuPUKaUy OpraHMueckux BemecTB. [loHsTHEe 0 QyHKIIMOHANBHON IpymIe.
I'omonorus. I'omonorumdeckue psabl. CucremMarhyeckas HOMEHKJIATypa OpPraHHYECKHX COEJUHEHHH
(IUPAC) u TpuBHalIbHbIE Ha3BaHMsI OTACIBHBIX IPEACTABUTENEH.

OcobeHHOCTH M KJIacCU(pHKAIM OpraHMYecKux peakuuil. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuuy B OPraHUYECKON XUMUH.

OKcIepUMEHTAIIbHBIE METO/Ibl H3YUEHHS BELIECTB U UX IMPEBPAILLCHUN: 03HAKOMJIEHHE ¢ 00pa3aMu
OpPraHMYECKUX BEIIECTB U MaTepUajgaMH Ha UX OCHOBE, OIBITHI 110 IIPEBPALLICHUIO OPIrAaHUYECKUX BEILIECTB
IpU HarpeBaHuM (IUIaBJIeHHE, OOYIJIMBaHUWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJIEKy
OpPraHUYECKUX BEILECTB.



YriaeBoaopoabl.

Anxanel. ['OMOJOTHMYECKHi psija  ankaHoB, oOmas ¢opMyla, HOMEHKIATypa W H30MEpHS.
DJIeKTPOHHOE ¥ NIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIl AlIKaHOB, SP>-ruOpUAN3aIUs AaTOMHBIX opOuTaneii
yIiieposia, 6-CBA3b. PU3NUECKHE CBOMCTBA AJIKAHOB.

XHWMHMUYECKHE CBOWCTBA aJKAHOB: pEaKUHMM 3aMEIICHMs, W30MEpU3aluu, JIerHJApUpOBaHUs,
LIUKIU3alUY, [UPOJIN3a, KpekuHra, ropeHud. [lpeacraBieHue o MEXaHHM3ME DPEAKLUM pPagUuKaIbHOIO
3aMEILCHHUS.

Haxoxnaenue B mpupoae. CriocoObl moydyeHus: ¥ IpUMEHEHHE aJTKaHOB.

Huknoankansl. OOmiast ¢opmyna, HOMeHKIaTypa U u3zomepusa. OCOOEHHOCTH CTPOCHHUS H
XUMHAYECKHX CBOWMCTB MaJIbIX (IIMKJIOMPOIAH, IMUKJIOOYTaH) U OOBIYHBIX (LMKIIOMEHTAaH, HUKIOTEKCaH)
UKJI0ANKaHOB. CIIOCOOBI MOTY4YeHUS ¥ TPUMEHEHHE [TUKIOAIKAHOB.

Anxensl. ['omornorudeckuii psi ankeHoB, oOmas (opmyna, HOMEHKIATypa. JJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIl alKEeHOB, Sp>-THOPUIN3aIMs aTOMHBIX OpOHTalIell yrieposa, 6- U
n-cBsizu. CTpPyKTypHass U reoMerpuueckas (Iuc-TpaHc-) mzomepus. Dusndeckue CBOICTBA alKEHOB.
XHMMHMYECKUE CBOMCTBA: PEAKLUUH IIPUCOCIMHEHMS, 3aMEUICHUS B O-II0JIOKEHUE IIPU JBOMHOM CBSA3M,
nonumepusauuu U okucienus. [IpaBuno MapkoBHHKoBa. KauecTBEHHbIE peakMu Ha JIBOMHYIO CBS3b.
CrocoOsl MosTy4eHus U IPUMEHEHHUE alIKeHOB.

Aunkaguensl. Knaccudukanus ankaaueHOB (CONPsHKEHHBIC, U30JMPOBAHHBIC, KYM)IUPOBAHHbIE).
Oco0eHHOCTH 3JICKTPOHHOTO CTPOCHHSI M XHMHYECKHUX CBOWCTB CONPSDKEHHBIX nueHoB, 1,2- u 1,4-
npucoeauHenue. llonumepusanus conpsokEHHbIX AuEHOB. CrocoObl MONMy4YeHHS U MPUMEHEHHE
aJIKaINECHOB.

Ankunbl. ['omomornueckuil psii ajdkuHOB, oOmmas QopMyia, HOMEHKJIATypa MW H30MEpHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alIKUHOB, SpP-THOpUAU3AIINs aTOMHBIX OopOuTanien
yraepona. ®PuznuecKkue CBOMCTBA aJKWMHOB. XHMHYECKHE CBOWMCTBA: pEaKLHUU IPUCOEAUMHEHMUS,
JUMEpU3allMl W TPUMEpHU3alMM, OKUCIEHHA. KHCIOTHBIE CBOMCTBA alKWHOB, MMEIOIIUX KOHLEBYIO
TPOWHYIO CBsA3b. KauecTBeHHbIE pEaKIUMM Ha TPOiHYIO CBs3b. CHOCOOBI MOJyuYEHUS U NPUMEHEHHE
AJIKUHOB.

Apomarnyeckue yriieBoaoponsl (apeHsl). ['omonoruyeckuii psj apeHoB, obmas ¢opmyina,
HOMEHKJIaTypa M HU30MepHs. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHME MOJEKYIbl OeH3oa.
dusnueckre CBONCTBA apeHOB. XMMUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIIMU 3aMEIICHUS B
OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM pajuKalle, peakluu MPUCOEAUHEHUSI, OKHCIEHHE TOMOJIOTOB
6enzona. IIpencraBieHue 00 OpPHEHTUPYIOIIEM JEHCTBMM 3aMecTUTENe B OCH30JbHOM KOJblle Ha
IpUMepe AJTKWIbHBIX PaJuKaloB, KapOOKCWIBHOW, TMJIPOKCHUIBHOM, aMUHO- M HHUTPOTPYIIIBI, aTOMOB
rajjoreHoB. OCOOEHHOCTH XHMHUYECKUX CBOWCTB cTHuposa. I[lomumepusanus crupona. CrocoOsl
MOJIy4YEHUs U TIPUMEHEHUE apOMATUYECKUX YTIIEBOJI0POIOB.

[Tpuponusiit ra3. IlomyrHele HedTsaHbIe ra3pl. HedTs 1 €€ npoucxoxaenue. KameHHbI yromns u
OpOAYKTHl ero mnepepaboTku. CrocoObl mepepaboTku He(TH: MeperoHka, KPEeKUHI (TepMUYECKHH,
KaTaauTuueckui), pudopmunr, nuponus. IlpoaykTel mnepepaboTku HePTH, HX MNPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PA3IMUHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiuy 3amelleHus rajoreHa Ha
TUAPOKCOrPYNIy, HUTPOTPYNIYy, LHWAHOTPYIIy, amMuHOrpymnmy. JleiicTBHEe Ha TraJoreHIpOn3BOIHbIE
BOJHOTO M CIIMPTOBOTO pacTBOpa IIENOYH. B3aumMonelcTBUE AUTATIOTEHAIIKAHOB C MarHUEM M IIUHKOM.
[ToHsTHE O METANIOOPTAHUYECKUX COETUHEHMSIX. VICIIOIb30BaHNe raJIor€HIIPOU3BOIHBIX YIJIEBOIOPOAOB
B OBITY, TEXHHMKE U MIPU CUHTE3€ OPTaHMYECKUX BEIIECTB.



OKCIIepUMEHTANIbHBIE METOJIbl M3YYEHHUs BELIECTB M HX IPEBpAILEHUI: HM3ydyeHue (PU3MUECKuX
CBOMCTB YIJIEBOJOPOIOB (PACTBOPUMOCTH), KAUECTBEHHBIX PEAKIIMI yIJIE€BOJOPOIOB Pa3IMUHbIX KJI1aCCOB
(obecuBeurBaHne OpPOMHOW WM HWOIHOW BOJBI, pacTBOpa IMEpMaHTaHaTa Kajius, B3aUMOJEHCTBUE
alleTWIeHa C aMMHAuHbIM pacTBOpoM okcuzaa cepebdpa(l)), kadecTBeHHOe OOHapyKeHHE yriepoja U
BOZOPOJAa B OPraHMYECKHUX BELIECTBAX, ITOJIyYEHHUE JTHWJICHA U U3Y4YCHHE €r0 CBOWCTB, O3HAKOMIICHHE C
koiekiusivu «HedTtb» 1 «Yromb», ¢ oOpa3namMu IiacTMace, KaydyKOB W pPE3WHBI, MOJEIMPOBAHUE
MOJIEKYJ1 YIJIEBOJOPOOB U rAJIOT€HIIPOU3BOIHBIX YIIJIEBOAOPOIOB.

Kucaopoacoaepxauye oprannyecKie CoeiHHEHUs.

IIpenenpHble ogHOAaTOMHBIE cHMpThl. CTpoeHHE MOJeKyn (Ha NpUMepe METaHoja M ITaHOoJIA).
I'omonoruueckuit psin, obmast Gopmyna, U30MepHsi, HOMEHKJIATypa M Kiaccuuxanus. Pu3HuecKue
CBOMCTBA MpEAEIbHBIX OJHOATOMHBIX CHUPTOB. BoIopoaHblE CBSA3M MEXAY MOJIEKYJIaMH CIIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKLUM 3aMEILEHUSA, JEruApaTaliii, OKUCICHMs, B3aUMOJICICTBHE C
OpPraHMYECKHMU M HEOPraHMYECKUMHU Kucioramu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CITUPTHI.
JleiicTBue »TaHOJa M METaHOJA Ha OpraHu3M 4yesoBeka. CrocoObl NOJyYyeHUS M INPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

IIpoctbie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcobeHHOCTH PU3NUECKUX U XUMHUECKUX CBOWUCTB.

MHoOroatoMHele CIUPTBHI — ATWIEHIVIMKONb U IuuepuH. Ousndeckrue U XMMHUYECKUE CBOMCTBA:
peakuuu 3aMEelIeHMs, B3aWMOJEWCTBUE C OpPraHMYEeCKMMM M HEOPraHMYECKMMH  KHCJIOTaMH,
KauecTBEHHas peaklMsi Ha MHOroaToMHble crouptThl. [IpeacraBieHne o0 MexaHM3ME pEaKIMi
HykJeouabHOro 3amenienus. JlelictBue Ha opraHusM uenoBeka. CriocoObl MOMyYeHHs M INPUMEHEHUE
MHOT0aTOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJIEKYNbl, B3aMMHOE BIIMSHHUE TUIAPOKCOTPYINIBI M OEH30JILHOTO fJpa.
®usznyeckue cBoiicTBa GpeHona. OcOOEHHOCTH XUMUYECKUX CBOUCTB (eHona. KauecTBeHHbIE peakliuy Ha
¢enon. Toxkcuunocts ¢enosna. CriocoObl monydeHust U npuMeHeHue Qenona. PerondopmanbieruaHas
cMoJIa.

KapOoHumnbHble cOeIMHEHUs — albleTruibl U KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHMIBHOM
rpynnsl. ['omonornyeckue psijibl aabJeruoB U KETOHOB, 00mas ¢popMyia, U30MepUsi © HOMEHKJIATypa.
du3nyecKkue CBONCTBA AIbAECTUIOB U KETOHOB. XMMHUYECKNE CBOWCTBA AJIBJIETHIOB U KETOHOB: pEaKLUU
npucoenuHenns. OKHUCIeHUE allbJIeTHI0B, KaueCTBEHHbIE Peakluu Ha anbAeruabl. CriocoObl MomydeHus
Y IPUMEHEHUE aJIbJIETUJI0B U KETOHOB.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KHUCIAOTHL. (OCOOEHHOCTH CTPOEHHSI MOJIEKYI
KapOOHOBBIX KHCIOT. M30Mepust 1 HOMeHKJaTypa. PU3HUecKue CBOMCTBA OJHOOCHOBHBIX IMPEAEbHBIX
KapOOHOBBIX KHCIOT. BomoposaHble CBA3M MEXIy MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XUMHUYECKHUE
CBOMCTBA: KHUCJIOTHBIE CBOMCTBA, peaKlMs 3TEepUPHUKALUHU, PEAKIHH C Y4aCTHEM YIJIEBOJOPOIHOIO
panukana. OCOOEHHOCTH CBOWCTB MYpaBbHHOUN KUCIOTHI. [IoHSATHE O TPOM3BOAHBIX KapOOHOBBIX KHUCIIOT
— CIOXHBIX 3¢upax. MHoroobpaszue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMpPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIOT, JUKAapOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX KHCIOT.
[IpencraBuTenu BBICHIMX KapOOHOBBIX KHCJIOT: CTE€ApUHOBAs, MAJbMUTHHOBAS, OJIEMHOBAS, JUHO/IE8AS,
JuHoNeH08as KUCIOThl. CrlocOOBI MOTyueHuUs! U MpUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upsl. ['omonornueckuit psn, obmas ¢opmyna, H30MepUs M HOMEHKJIATypa.
dusnuecKue U XUMHYECKUE CBOMCTBA: THUAPOJIA3 B KUCIION U LIEJIOYHOH Cpelie.

Kupsi. Ctpoenue, pusnyeckne 1 XUMHUECKHE CBOWCTBA KUPOB: TUAPOIN3 B KUCIOW U IIETOYHON
cpeae. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKALIMX OCTATKU HENPEAEIbHBIX XKUPHBIX KUCIOT. JXKUpHI B
IIPUPOJIE.

MBpbuI14 KaKk coJi BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.



OO6mras xapaktepuctuka yrieBoaoB. Kiaccudukanus yrieBogoB (MOHO-, IU- M TOJTHCaXapHUIbI).
MoHocaxapuapl: TII0K03a, (pyKTO3a, rajakrosa, pubosa, nesokcupubosza. dusnyeckre CBOHCTBA U
HaxoxaeHue B npupone. DorocuHTe3. XHMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKIUMU C Y4YaCTHEM
CHUPTOBBIX U abJAECTUAHON IPYII, CIUPTOBOE U MOJIOYHOKHUCIOE OpoxeHue. [IpuMenenne ritoko3bl, eé
3HAQUEHHE B JKU3HEACATEIBHOCTH oOpraHusma. Jlucaxapuabl: caxapo3a, MajlbTO3a M JaKTO3a.
BoccranaBnuBaroiue 1 HeBOCCTaHABIMBAOIIKME Aucaxapuibl. ['naponus nucaxapunoB. Haxoxaenue B
npupojie u npuMmeHenue. [lonucaxapuapl: Kpaxmal, IIUKOTeH U 1esuitono3a. CTpoeHrne MaKpOMOJIEKYJI
KpaxMmaja, TJIMKOT€Ha W LeJUIoI03bl. PU3NYecKrue CBOWCTBA Kpaxmalla U LEJUII0J03bl. XUMUYECKUE
CBOMCTBA KpaxMaja: TMJpPOJIN3, KaYECTBEHHAsl PEaKIUs C MOJOM. XMMUYECKHE CBOWCTBA IIEJUIIOJIO3BI:
THIPOJIU3, TTONTydeHue d3PUPOB 1EeUTI0N03bl. [ToHITHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN
IENK).

DKCHepUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MPEBPALICHUIN: pACTBOPUMOCTb Pa3IMUYHbIX
CIUPTOB B BOJE, B3aUMOJEHCTBHE 3TAaHOJ]A C HATPUEM, OKHMCIIEHHE 3TUJIOBOrO CIHPTA B aJbJCrH] Ha
packaji€HHOM MEIHOIl INPOBOJOKE, OKUCJIEHHME HTHJIOBOIO CIUPTA JUXPOMATOM Kaylusg (BO3MOYKHO
WCIIOIB30BAaHUE BUJIEOMATEPHUAIIOB), KA4YECTBEHHBIE PEAKIMH Ha aIbACTUAb (C THUAPOKCHIOM
muammuHcepeOpa(l) u ruapoxcumom wmenu(Il)), peakmus raunepuHa ¢ ruapokcuaoM  meau(Il),
XUMUYECKHE CBOMCTBA pPAcTBOpPAa YKCYCHOM KHUCIOTBI, B3aUMOJCICTBUE pacTBOpa IJIOKO3bl C
ruapokcuaoM meau(ll), B3aumopaeiicTBue kpaxmaiia ¢ UOJOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4 0
TemaMm «CrupThl ¥ GpeHobl», «KapOoHoBbIe KUCIOTHI. CloKHBIE 3()UPBD».

A3oTcoaepaxaniue OpraHudecKkue coeJHHeHusl.

AMUHBI — OpraHWYecKue MpPOM3BOAHbIE amMMmuaka. Kraccudukanus aMuHOB: anudaTtudeckue u
apoMaTUYEeCKHe; IEPBUYHBIC, BTOPUYHBIC U TpeTHUHbIe. CTpoeHUE MOJIeKYJ, oOmas Gopmysa, u3oMepusi,
HOMEHKJIaTypa U (PU3WYECKHUE CBOMCTBA. XMMHYECKOE CBOMCTBA alM(paTHUUYECKUX aAMHUHOB: OCHOBHBIC
CBOMCTBA, QJIKWIMPOBAHHE, B3aUMOJACICTBHME NEPBUYHBIX AMUHOB C a30THCTOM KucioToil. Comu
ANKUJIAMMOHUSI.

AHWIIMH — TIPEICTaBUTEIh aMUHOB apoMaTrieckoro psiaa. CTpoeHue anminHa. B3zanmaoe BiusiHue
TPYII aTOMOB B MoJiekysie aHminHa. OCOOCHHOCTH XWMHUYECKMX CBOWMCTB aHWIMHA. KauecTBeHHbBIE
peakiuu Ha aHIKMH. CIOCOOBI MONTy4eHUs U IPUMEeHeHne anudaTiudeckux aMuHoB. [lonydyeHre aHuanHa
13 HUTPOOEH30J1a.

Amunokucinotel. Homenknarypa u wu3omepus. OTAeNbHbIE TPEACTABUTEIHN O-aMUHOKHUCIIOT:
MIMIWH, ajaHuH. Du3nyeckrue CBOMCTBA AMUHOKHMCIOT. XHMHUYECKHME CBOMCTBA AMUHOKHUCIOT Kak
aM(pOTEepPHBIX OPTraHUYECKUX COSAMHEHUM, PEeaKIis MOJUKOHICHCAIIMH, 00pa30BaHre MENTHIHON CBS3U.
buonoruueckoe 3HaueHre aMMHOKUCIOT. CHUHTE3 U TUIPOJIU3 MENTH]IOB.

benku kak mpupomHbie moauMephl. llepBudHas, BTOpUYHAs W TPETUYHAS CTPYKTypa OEIKOB.
XUMHYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIE PEaKIINU Ha OCIIKH.

DKCrepuMEHTAIbHBIE METOJIbI M3YYEHHS BEIIECTB U UX MPEBpAIICHHI: PacTBOpEHHE OEIKOB B
BOJe, JEHaTypaius OETKOB TpU HArpeBaHUM, I[[BETHBIE pEAKIUU Ha OENKH, pelIeHHE
OKCIIEPUMEHTAIBHBIX ~ 3a7ad 10 TeMaM «A3O0TCOJEp)Kalllie OpraHWYECKUE COCAMHCHUS» U
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUI.

BricokoMosieKyJISIpHBIE COeIMHEHUS.

OCHOBHbBIE TIOHSITUS XHUMHUHM  BBICOKOMOJIEKYJISIPHBIX  COCAMHEHUN: MOHOMEpP, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNH, CPEAHSAs MOJEKYJsipHas Mmacca. OCHOBHBIE METOJbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNN — IOJIMMEPHU3aLUs U OJTUKOHACHCAIUS.

[lonumepusle wmatepuanbl. [lnacTmacchl  (MOJMUATUIIEH, MOJMUIPONUICH, MOJIMBUHUIXIIOPU/I,
MOJIUCTUPON, TOJMMETHIMETAKPUIIAT, TOJUKApOOHATH, NONMATUICHTepedTaNar). YTWIu3amus W
nepepadoTKa MIacTUKA.



DnacToMephl: HATypalbHBIN KaydyK, CHHTETUYECKHE Kaydyku (OyTaaueHOBBIN, XJIOPOMPEHOBHIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BonoxkHna: HaTypanbHbIe (XJIONOK, EPCTh, MIENK), UCKYCCTBEHHbBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHE (KAPOH U JIABCaH).

[Tonumepsl crenuanbHOrO Ha3HaueHUA (Te(dJIOH, KeBiap, AJIEKTPOMPOBOMAAILIUE MOJIUMEPSI,
OnopasaraeMbie TIOJTUMEPHI).

DKCIepUMEHTAIBHBIC METO/IBI H3yYEHUS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIICHUE C 00pa3iaMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY4YKOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10
Teme «Pacro3HaBaHue MIaCTMAcC U BOJIOKOH.

Pacuérnsle 3anaun.

Haxoxnenne MOJICKYISIpHOH (GOpPMyIbl OPraHUYECKOrO0 COCAMHEHHUS I10 MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIINX B €0 COCTaB, HAX0XKJIEHUE MOJIEKYJISIPHOU (OPMYIIBI OPraHUYECKOTO COCAMHECHHUS
no macce (00bEMY) MPOAYKTOB CropaHus, MO KOJIHYECTBY BellecTBa (Mmacce, 00BbEMY) MHPOAYKTOB
Ak W/WUIH UCXOHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (hOPMYITBI OPraHUIECKOTO BEIIECTBA Ha
OCHOBE €ro XHMHYECKUX CBOMCTB WJIM CIOCOOOB IOJIyY€HUS, OIpPENEICHHE JOJM BBbIXOJa IPOAYKTa
pEeaKIK OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanusi MeXNpeAMETHBIX CBA3€M Ipu M3ydeHMM opraHudeckod xumuu B 10 Kiacce
OCYIIECTBJISIETCSI Yepe3 HMCIIOIB30BAHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHATHMH,
MPUHATHIX B OTAEJbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TOHSATHUS: SBIEHUE, HAayuHBbIM (PakT, TUMoTe3a, TEOpHUs, 3aKOH,
aHaJIu3, CUHTE3, KJIaccuukalus, Habo1eHre, U3MEpEeHne, SKCIIEPUMEHT, MOJIeIb, MOJIETUPOBaHUE.

®dusuka: Marepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, DHEPreTUYECKUH YPOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3NUECKUE BEIIUUUHBI, €AMHUIIBI H3MEPEHUS,
CKOPOCTb, SHEPTHs, Macca.

buonorusi: kierka, opraHu3M, OJKocucTema, Ouocdepa, wmeTabOIU3M, HACIECIACTBEHHOCTD,
aBTOTPO(DHBIA U TeTepoTpOdHBIN TUT MUTaHUS, OpokeHHe, (POTOCHUHTE3, JbIXaHUE, OCNIKH, YrJIeBOJBI,
KHUPbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI.

I'eorpacdus: mone3Hble HCKOMaeMble, TOTLTUBO.

TexHoNMOTHA: THUIIEBBIE MPOAYKTHI, OCHOBBI PAIIMOHAJLHOTO TMTaHUS, MOIOIIHME CPEACTBA,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA 1 HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX saep. XuUMHYeckuil anemeHT. WM3ortombl. CTpoeHue >3IEeKTPOHHBIX
000JI0YEeK aTOMOB, KBAaHTOBbIE YHCIA. DHEPreTHUECKUE YPOBHU M IOJYPOBHU. ATOMHBIE OpOUTAIH.
Krnaccudukanuss XuMHUYECKHX 3JIeMEHTOB (s-, P-, d-, f-amemenTsl). PacnpeneneHue 371€KTPOHOB IO
aTOMHBIM OpOUTANIAM. DJIEKTPOHHBIE KOH(PUTYypalluu aTOMOB 3JIEMEHTOB NIEPBOrO—4YETBEPTOrO MEPHOIOB
B OCHOBHOM ¥  BO30YXAEHHOM  COCTOSIHMM,  DJEKTPOHHblE  KOHQUIypalMd  HOHOB.
DNEeKTPOOTPULIATETLHOCTD.

Ilepnonnueckuit 3akoH u Ilepuoguyeckas cucrema xumuyeckux diaeMeHToB [[.M. Menneneesa.
CBsA3p MepHOAMYECKOro 3akoHa U Ilepmogmyeckoil CUCTEMbl XMMUYECKUX AJIEMEHTOB C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH H3MCHEHHsS CBOWCTB XMMHMYECKHX DJJIEMEHTOB H



00pa3yeMbIX UMHU IPOCTHIX U CIIOKHBIX BEILECTB M0 IpyIIaM M MepuoAaM. 3Ha4eHUe MEepHUOJUUECKOro
3akoHa [/[.1. MeHneneena.

XuMHUecKass CBS3b. BHAbI XMMHYECKOM CBSA3M: KOBaJCHTHAs, MWMOHHASs, MeTaJlJImuecKas.
MexaHu3Mbl 00pa30BaHMsl KOBAJICHTHOHN CBA3M: OOMEHHBIM U TOHOPHO-AKLENTOPHBINA. DHEprust U JUIMHA
cBsa3u. [losmspHOCTH, HANpaBIEHHOCT M HACBILIAEMOCTh KOBAJIECHTHOW cBs3u. KparHble CBA3M.
Bonoponnas cBa3p. MexXMOIIEKYIIIpPHBIE B3aUMOCHCTBHUS.

BaneHTHOCTh M BaJICHTHbIE BO3MOKHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
IeOMETPHUECKUM CTPOEHHEM (Ha IPUMEPE COEAMHEHUH 3JIEMEHTOB BTOPOrO IIEPUOJIA).

IIpencraBnenne o KOMIUIEKCHBIX ~ COCIUHEHUSX. CoctaB ~ KOMIUIEKCHOTO  HOHA:
KOMILIEKCOOOpa3oBareib,  JIMTaHAbl.  3HAYeHWE  KOMIUIEKCHBIX  coeauHeHuil.  Ilomartme o
KOOPJAMHALIMOHHON XUMUU.

BemecTBa MOJIEKYJISPHOIO M HEMOJIEKYJSIDHOTO CTPOEHHA. THIBI KPHUCTaJUNIMYECKUX PELIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[lonsatne o pucnepcHbIXx cucreMax. VcruHHble pacTBOphL. [IpencraBieHne O KOJUIOMIHBIX
pactBopax. CriocoObl BBIpaKEHHs KOHIIEHTPAIIMM PAcTBOPOB: MAaccoBas JOJISA BEIIECTBA B PacTBOPE,
MOJIIpHasT ~ KOHLEHTpauusa. HacbllleHHblE W HEHachIICHHBIE  PacTBOPBl,  PACTBOPUMOCTb.
Kpucramnoruaparsl.

Krnaccudukanysa 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TprBHaIbHbIE HA3BaHUS OTJEJIbHBIX
IIPEACTABUTENECH HEOPIraHUYECKUX BEIIECTB.

Knaccupukanus XUMHUECKUX pEaKUUH B HEOPraHMYECKOM M OpraHMYecKod XUMHHU. 3aKoH
COXPAHEHHUsI MacChl BELECTB; 3aKOH COXPAHEHMS M NPEBPAILEHUs DHEPIUU IIPU XUMUYECKUX PEAKIUAX.
TennoBsie a3 dekThl XUMUYeCKuX peakiuii. TepMoxumMuueckue ypaBHEHHUS.

CkopocTh XMMHMUYECKON peakluu, €€ 3aBUCHUMOCTh OT pa3IM4YHBIX (akTopoB. ['OMOreHHbIE U
rereporeHHsle peakiuu. Karanus u katainsaTopsl.

OOpatuMble ¥ HeoOpaTHMble peakUuu. XHUMHUYecKoe paBHoBecHe. KoOHCTaHTa XUMHMUYECKOTO
paBHOBecHsl. PaKTOPBI, BIMSAIONIME HA MTOJIOKEHUE XUMAYECKOIO PABHOBECHUS: TEMIIEPATYpPa, JaBICHUE U
KOHIICHTPALlUX BEIIECTB, y4acTBYOIMX B peakiuu. [Ipuanun Jle [larense.

Onextponutuyeckas auccounanus. CuiabHble U ciadble AMeKTpodauThl. CTeneHb IUCCOLMALUU.
Cpena BOIHBIX pAacTBOPOB: KHCIOTHas, HEWTpajbHas, LIeno4Has. Bongopoxasslii mokasatens (pH)
pactBopa. ['maponus cosneii. Peakiiuu noHHoro oomMeHa.

OKHCIINTENTBHO-BOCCTAHOBUTENBbHBIE ~ peakunu.  CreneHp — okucieHusd.  Okuciurens U
BOCCTaHOBUTENb. lIpomecchl  OKUCIEHMsT M BOCCTAHOBJIEHMSA. BakHelIIMe  OKUCIUTENH W
BOCCTAHOBUTENIN. METOJI 3JIEKTPOHHOT0 OaiaHca. DJIeKTPOJIU3 PACTBOPOB U PACI/IaBOB BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJIB M3y4YEHUs BELIECTB M UX IPEBPAIICHUI: Pa3joKEHHE NEPOKCUAA
BOJIOpOAA B IPUCYTCTBUHU KATAIM3aTOpPa, MOJAEIN KPHUCTAUIMYECKUX PEIIETOK, MPOBEACHUE PEAKLUN
HMOHHOTO OOMEHa, OIpeJeNieHHe Cpelbl PacTBOPOB C TMOMOIIbI0 HHAWKATOPOB, W3YYEHHE BIIUSHUS
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUHU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi xummusl.

[Tonoxenne HemeraioB B [lepuoanueckoit cucreme xuMuueckux ieMeHToB .M. Menaeneesa u
0COOEHHOCTH CTPOEHHUsI WX aToMoB. Du3nyeckre CBONCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAJUIOB (Ha
npuMepe KUCiaoposa, cepsl, hocdopa u yriaepoaa).

Bomopon. Ilomyuenue, ¢usnueckue W XUMHYECKHE CBOWCTBA: pEaKIMU C METaUIaMH |
HEMeTaJlJlaMH, BOCCTAHOBUTEJIbHBIEC CBOMCTBA. [ mapuabl. TOIUIMBHBIE 2JIEMEHTHI.

I"anorensl. Haxoxxaenue B mpupoze, CrocoObl Moay4yeHus, (u3ndeckue U XUMHUYECKUe CBOMCTBA.
I"anorenoBogopoasl. BakHeiue Kucioponacolepkaiiie coeluHeHHus raynoreHoB. JlabopartopHble U
IIPOMBIIIJICHHBIE CIIOCOOBI MTOJIyYeHHsI FaJIOTeHOB. [IpuMeHeHne rajjoreHoB U X COeAMHEHUI.
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Kucnopon, 030H. JlabopatopHbie 1 MPOMBIIIIIEHHBIE CIIOCOOBI MOTyYeHUs Kuciaopoaa. Ousndeckue
1 XMMHUYECKHE CBOMCTBA U NPUMEHEHUE KUCI0poaa U 030Ha. OKCHUIbI U TEPOKCHUIBI.

Cepa. HaxoxmeHue B MpHUpoje, CIOCOOBI MONydeHUs, (PU3UYECKHE U XUMHUYECKHE CBOWMCTBA.
Ceposoaopon, cyabdunbl. Oxcup cepri(1V), okcua cepol(VI). CepHucras u cepHast KHCIOTHI U UX COJIH.
Oco0eHHOCTH CBOWCTB CepHOM KUCTOTHI. [IprMeHeHne cepol U €€ COeTUHECHH.

A3zoT. HaxoxpeHnue B NpHpoOjE, CHOCOOBI TMONyYeHHs, (U3UUYECKUE W XUMHYECKHE CBOWCTBA.
AmmMmuak, HUTpuAbl. OKcuapl a3oTa. A30TUCTast U a30THAs KUCIOTHI U UX cojid. OcOOEHHOCTH CBOWCTB
a30THOM KucaoThl. [IpMeHeHne a30Ta u ero coequHeH. A30THBIE y100peHusl.

®ochop. Haxoxnenue B mpupone, cnocoObl moiaydeHus, Gpusndeckue U XMMHUYECKHUE CBOICTBaA.
@ochuner u pochun. Oxcunbl Gochopa, hocopHas kucnora u e€ conu. [Ipumenenue docdopa u ero
coeaunenuil. @ochopHsie yao0peHus.

VYrnepon, HaxoxAeHHe B mpupoje. AimorporHble Moaudukanuu. dusnueckue U XUMHUYECKUE
CBOMCTBAa MPOCTHIX BemIecTB, oOpa3oBaHHBIX yrieponoMm. Oxcupa yrinepona(ll), okcun yraepona(IV),
YTOJIbHASI KUCJIOTA U €€ COJM. AKTUBHUPOBAHHBIN Yrojb, ajcopOrus. Dymiepensl, TpadeH, yriiepoIHbIe
HaHOTPYOKH. [IpuMeHeHne MPOCTHIX BEMIECTB, 00Pa30BaHHBIX YTIEPOIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxnenue B npupoje, cocoObl monyueHus, pusndeckue U XUMUYECKUe CBOICTBA.
Oxcun kpemuusa(IV), xkpemHHeBas KHCIOTa, CHJIMKAThl. [IpuMeHeHHE KpEeMHHS M €ro COSAMHEHUIA.
CrekJ10, €ro nojiyueHue, BU/IbI CTEKIIA.

[Tonoxxenne wmetamioB B I[lepuonnueckoid cucreMe XHUMHUYECKUX dJeMeHTOB. OcoOeHHOCTH
CTpPOCHHS DJEKTPOHHBIX 000704YeK aroMoB MeTamioB. OOmme ¢u3nuecKue CBOWCTBA METAIJIOB.
[Ipumenenne MetannoB B ObITY U TexHUKe. CIIJIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN pANl HampspkeHu MerauioB. OOmue crocoObl TMOMYYEHUsT METAIIOB:
TUIPOMETAJLTYprisi, MUPOMETAJUTYprus, sJekTpoMeratyprus. [lonstue o koppo3uu metamios. CriocoOsl
3allIUTHl OT KOPPO3HUH.

O6mas xapaktepucTtika MetainoB [A-rpynmnsl [lepuonnyeckoil cicTeMbl XUMUYECKUX DJIEMEHTOB.
Harpuit u xanmii: nmonydenue, Gu3nueckiue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
UX COCIUHEHMUIA.

O6mas xapakrepuctuka MetamnoB [IA-rpynmer  [lepuogudeckoil CHUCTEMBI XUMHUYECKUX
JJIEMEHTOB. MarHuii W KanblUi: MoilydeHue, (U3HUecCKhe U XUMHUYECKHE CBOWCTBA, MPHUMEHEHUE
MPOCTHIX BEIIECTB U UX coequHEeHU. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

AnroMuHU: ony4yeHue, Gu3ndeckre U XMMUYECKre CBOMCTBA, MPUMEHEHHE TPOCTOrO BEIECTBA U
ero coenuHeHW. AMQOTEpHBIE CBOWCTBA OKCHIA W THIPOKCHIA ATIOMUHUS, THUIPOKCOKOMILIEKCHI
AITIOMUHHUSL.

OOmias xapakTepucTuka MeTauioB nobounsix nonarpynn (b-rpymm) I[lepuomuueckoit cucteMsl
XUMHUYECKUX IJIEMEHTOB.

dusznueckue M XUMHUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCUAbl U THAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMaTsl U TUXPOMATHI, UX OKHCIUTEIbHBIE CBOMCTBA. [lomydyenue u
MIPUMEHEHHE XPOMa.

Ou3nyYeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro coeAuHeHHi. BaxHeiinne coeIuHEHUs
mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranat kanus, ero OKUCIUTEIbHBIC
CBOMCTBA.

du3nyeckue U XMMUYECKHUE CBOMCTBA JKeJie3a U €ro coeMuHeHUN. OKCUAbI, TUIPOKCUIBI U COJIHN
xene3a(ll) u xxeneza(Ill). Ilomyuenne u mpuMeHEeHHE kKeje3a U €ro CIJIaBOB.

dusnueckue U XMMUYECKUE CBOWCTBA MeIU U €€ coenuHeHui. [lonydyenue u NpuMeHeHne Mequ U
€€ COCIMHECHUN.
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[uuk: monydenwe, (pu3nueckrue W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHIA U
THJIPOKCH/IA TUHKA, TUIPOKCOKOMIUICKCH ITMHKA. [[puMeHeH e IMHKA U €r0 COSAMHCHHIA.

DKCIIepUMEHTAIBHBIE METOJbI W3YYCHHs BEIISCCTB W MX TPEBpAIllCHUN: W3ydeHHE 00pasioB
HEMETaIlJIOB, ropeHue cepbl, pocdopa, jxene3a, MarHus B KUCIOPO/JIe, U3yUYeHUEe KOUIEKIIMU «MeTasl 1
CIUIaBbI», B3aUMOJCHCTBUE ILEJIOYHBIX M IIEIOYHO3EMENIbHbIX METAJIOB C BOJOM (BO3MOXKHO
KCII0JIb30BaHNUE BUICOMATEPUAJIOB), B3aUMOICHCTBHE IIUHKA U JKeJie3a C PACTBOPAMU KUCJIOT U IIEJI0UeH,
KaueCTBCHHbIC PEAKIMH Ha HEOPraHMYECKHE AaHMOHBI, KaTHOH BOJAOPOJa M KaTHOHBI METAaJUIOB,
B3aMMO/JICIICTBIE THUIPOKCHUIIOB ATIOMUHHUS U IMHKAa C pacTBOpAMHU KHCIOT M INEJIoYell, pelieHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1Mo TeMaMm «l anorens», «Cepa u e€ coeluHEHUs», «A30T U (ochop U ux
COeTUHEHUSY, «MeTalTbl TIaBHBIX MOATPYII», «MeTaubl TOOOYHBIX TOATPYIII.

XuUMHUA U KU3HD.

Ponp xumuu B oOecrieueHUN yCTOMYMBOTO pa3BUTHS yesioBeuecTBa. [loHATHE O HAYYHBIX METOJaX
MO3HAHUS M METOAOJOTMH HAay4YHOTO HccliefoBaHus. HayuHble MPUHIMIBI OPraHU3alMH XUMHYECKOTO
pou3BoICTBA. [IpoMbIlIIeHHBIE CITOCOOBI MOTYyYEHUS BAKHEHUIITUX BEIIECTB (Ha MpUMEPE MPOU3BOJICTBA
aMMHaKa, CepHOM KHUCIOTHI, MeTaHoja). [IpoMbIliuIeHHBIE CIOCOOBI MOMYyYEeHUsS] METAUIOB M CILJIaBOB.
XuMUYecKoe 3arps3HEHHe OKpYXKaroliel cpelnbl W ero mnocieAcTBus. Ponb xumum B oOecrieueHUu
SHEPreTHYECKOl 0e30MacHOCTH.

Xumusi U 30poBbe  yenoBeka. JlekapcrBeHHble  cpeactBa. [IpaBuia  MCHoSIb30BaHUS
JIEKapCTBCHHBIX MpenapaToB. Pois XUMUU B pa3BUTHH METUIUHBIL.

XUMHUs MUILI: OCHOBHBIE KOMIIOHEHTHI, MUIIeBbIe 100aBKU. Poib xumun B 00ecrie4eHny MUIEBOM
0€30MMacHOCTH.

Kocmernueckne wu mapdromepusie cpenctBa. beitoBas xumwms. [lpaBuma  6e3omacHOTO
WCIIOJIb30BAHUS MTPEIapaToB OBITOBOM XUMUH B IIOBCEHEBHON KHU3HU.

XUMHUS B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XUMHUs B CENbCKOM X03siicTBe. OpraHndeckue 1 MUHEpalIbHbIE YA00peHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPAacKd, CTEKJIO, KepaMuka. Marepuansl s
aNeKTpoHUKU. HanoTexHomoruu.

Pacuérnsie 3amaun.

Pacuérer: Macchl BelecTBa Win 00bEMa ra3oB MO W3BECTHOMY KOJIUYECTBY BEIIECTBa, Macce WIH
00BEMY OJHOTO U3 YYacTBYIOIIMX B pEaKIMH BEUIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIINU, €CJIM OJTHO W3 BEIIECTB UMEET MPUMECH, MacChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJYKTa peaklUH, €ClIU OJHO M3 BEUIECTB JAHO B BHUJIE PAcTBOpa C OMPeAeiIEHHOM MaccOBOW AoJei
pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIAPHOM KOHIICHTPAIIMU BEIECTBA B PacTBOpE, IOJH
BBIX0/1a TIPOJIYKTA PEAKIIMH OT TEOPETUIECKHA BO3SMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXNpeAMETHBIX CBSI3€i MpU U3ydeHuun oOIei u Heopranndeckoi xumuu B 11 kmacce
OCYIIIECTBIISIETCS Yepe3 UCIHOIb30BaHUE KaK OOIUX E€CTECTBEHHO-HAYYHBIX MOHSITHHA, TaK W TMOHSATHH,
MPUHSATHIX B OT/ICTBHBIX MPEAMETAaX €CTECTBEHHO-HAYIHOTO ITUKJIA.

OO0mume ecTecTBEHHO-HAYYHBIC TOHATHS: SBJIEHWE, HAy4dHBIM (aKT, THUIIOTE3a, TEOpHs, 3aKOH,
aHallu3, CHUHTE3, KJIacCU(pUKAIUS, MEePUOJUIHOCTh, HAOTIOJACHHE, W3MEpPEHHE, DKCIEPUMEHT, MOJEINb,
MOJICTTUPOBaHUE.

®usuka: Marepusi, MUKPOMHUpP, MakpOMHp, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H3OTOIBI,
PaZnoOaKTUBHOCTH, MOJIEKYJIa, SHEPTeTHUYECKUI YPOBEHb, BEIIECTBO, T€NI0, 00BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, UJCANIbHBIN ra3, (U3NUECKUe BETHYNHBI, €IMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.
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buonorus: xneTka, opraHusM, 3KocucTema, ouocdepa, MeTabOIU3M, MaKpPO- U MHUKPOIJIEMEHTHI,
O€JIKH, JKUPBI, YIIEBOAbI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M IMOTOK
JHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpaIIbI, TOPHBIEC TOPO/IBI, TIOJIE3HBIC NCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoNOrHs: XWMHUYECKass IPOMBINUICHHOCTh, METAJUTYpTHs, CTPOUTEIbHBIC MaTepUabI,
CEeNbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, MUIIeBast MPOMBINIIICHHOCTD, dapmarneBTHUeCKast
MPOMBIIIJICHHOCTB, IIPOU3BOACTBO KOCMCTHYCCKUX MPCHaparoB, IMPOU3BOACTBO KOHCTPYKHMOHHBIX
MaTEepHAJIOB, JICKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHSA  I[IPOTPAMMBI  T10 XMMHWU  HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUU C CUCTEMHO-AEATEILHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX PE3YJIbTaTOB
OCBOEHUSI IpeaMeTa «XUMHUS» Ha YpPOBHE CpeQHEero oOiero oOpa3oBaHUS BBIJECJIEHBI CIEAYIOLIUE
COCTABJISAIOLIME: OCO3HAHHE OOYYarOIMMUCS POCCUHCKOM Tpa’kAaHCKON HIEHTHMYHOCTH; TOTOBHOCThH K
CaMOpPAa3BUTUIO, CAMOCTOSTEILBHOCTH M CaMOONPEJCNICHUI0; Hajluuue MOTHBAllMM K OOy4YeHHIO;
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIMXCsS PYKOBOACTBOBATHCS NMPHUHATHIMH B OOILIECTBE MpaBHJIAMH U
HOpMaMU NOBE/ICHNUS; HAIMYUE IIPABOCO3HAHMS, SKOJIOTMUYECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUThH LIEIH U
CTPOMTb JKU3HECHHBIC IIJIaHBI.

JINYHOCTHBIE PE3YNbTAaThl OCBOEHUS MIpeaMeTa «XHUMHUS» OTpaXaroT CPOPMHPOBAHHOCTH ONbBITA
[O3HABATEIbHOM M  MPaKTUYECKOW  JAESITENbHOCTH  OOydarouxcs B IpOLEccCe  pean3aluu
00pa3oBaTeNbHON e TETHHOCTH.

JINYHOCTHBIE PE3YNbTAaThl OCBOEHUS NpeaMeTa «XHMHUS» OTPaKaroT CHOPMHPOBAHHOCTH OIBITA
MO3HABATENbHOM W  INPAKTUYECKOH  JIEATENBbHOCTH  OOydaroluxcs B IpOLEecce  pealn3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMSA

0CO3HaHMs 00YYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00s3aHHOCTEH, YBaKEHUS K 3aKOHY U
IIPaBOIIOPSIKY;

MIPEJICTAaBICHHSI O COLMAIbHBIX HOPMAaX M MpaBUiIaxX MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKON JESATENbHOCTH MPHU CO3/IaHUU YUEOHBIX TPOEKTOB, PELICHUH
y4eOHBIX M IMO3HABATEIbHBIX 3371a4, BHITOTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CMOCOOHOCTH TMOHMMATh M NPUHUMATh MOTUBBI, HAMEpPEHHs, JIOTUKY M apryMEHTHI APYIHX MpU
aHaJIM3€e pa3IMYHbIX BUJOB yU€OHOU NesATEIIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HacCJIEUI0 OT€YECTBEHHON XUMHMH;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B 00JACTH TEOPUH M MPAKTUUECKOTO MPHUIIOKEHHUS XHMUH,
OCO3HaHHS TOTO, YTO JAHHbIE HAyKH €CTh pe3yNbTaT JUIMTENbHBIX HAOMIOACHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEepeca W MO3HABATEJIBHBIX MOTHBOB B IOJIYYEHHM W TOCIEIYIOIIEM aHajau3e HH(opManuu o
NIEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS,

CIOCOOHOCTH OILIGHMBATh CHUTYallUM, CBS3aHHbIE C XMMHUYECKHMMHU SIBICHUSMH, M HpPUHUMATbH
OCO3HAHHBIE PELICHNs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
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TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U NOCTYIIKNA CBOMX TOBAPUUIICH C MO3ULUMI HPaBCTBEHHBIX
Y IIPAaBOBBIX HOPM U C Y4ETOM OCO3HAHUS ITOCJIEACTBUM IIOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBbS:

IIOHMMaHMUsl IIEHHOCTEeH 310poBOoro M  Oe3omacHoro obOpa3za JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

coOIIIOIeHHsT TIPaBUiI OE30MacHOrO OOpaIleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEJHEBHOM JKU3HU, B
TPYAOBOM ESTENBHOCTH;

NOHMMaHMs LIEHHOCTU IPaBWJ HMHAMBHUIYalbHOIO M KOJUIEKTUBHOI'O O€30MaCHOrO IOBEAEHUS B
CUTYalUsIX, YTPOXKAIOIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIIEICTBUI U HENPUATHS BPEAHBIX MPUBbIUEK (YIOTPEeOICHUS AIKOTOJIsI, HAPKOTHKOB,
KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIEOBATENbCKON J1E€ATEIbHOCTH, OOILECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BHUJIAX IEATECIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE Y4acTHUE B PEILICHUHU IPAKTUUECKUX 3a7a4 COLMAIbHON HANpaBJIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbl);

UHTEepeca K NPAaKTUYECKOMY H3YYEHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHUCIIE HAa OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUM 10 XUMHH;

YBa)KEHUs K TPYAY, JIIOJSAM TPYJa U pe3yJIbTaTaM TPYIOBOH ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBMIYAIbHOM TpaeKTopuu oOpa3oBaHusi, Oynyuien
npodeccud M pealn3alui COOCTBEHHBIX JXM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XUMUHU, MHTEPECOB U IOTPEOHOCTEN 00111eCTBa;

6) 3x010rMYecKOro BOCIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOLIEHUS K MIPUPOJIE KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MMOHUMAaHUs TJI00AJBHOrO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHHUS HKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHMS HEOOXOAMMOCTU HCHOJb30BAHUS JAOCTWXKEHMM XHUMMU JUIi pPELIeHHs BOIPOCOB
paLMOHAIBHOIO IIPUPOAOIIONIB30BAHNS;

AKTUBHOTO HENPUATHS JNEUCTBHM, NMPHUHOCAIINX BpPEI OKPYXKArOLEH MPUPOAHOW Cpele, YMEHHMs
MIPOTrHO3UPOBATh HEOJIArONpPUITHBIE HKOJIOTMYECKHE IOCIEACTBUS MPEANPUHUMAEMbIX JAEUCTBUNA H
MIPEIOTBPALLATD UX;

HaJIM4Ms Pa3BUTOrO HKOJIOIMYECKOTO MBIIUICHHUS, YIKOJIOTHYECKON KYIbTYPHI, OIbITA IE€ATEIBHOCTH
JKOJIOTHUYECKOM  HAIpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaTbCA HMH B  IIO3HABATEJIBHOW,
KOMMYHHMKAaTUBHOM M COIMAJbHOM MpaKkTHKe, CIOCOOHOCTH W YMEHUS AaKTHBHO MPOTHUBOCTOSATH
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOILECTBEHHOM
MIPaKTUKU;

MOHUMAaHMs CHelU(PUKN XUMUHM KaK HAyKH, OCO3HAaHUS €€ poiu B (POPMUPOBAHUU PAI[IOHAIIEHOTO
HAYYHOTO MBIIUICHHUS, CO3[JaHUU IIEJIOCTHOTO TPEACTABICHUS 00 OKPY)KAIOIEM MHUpPE KaK O €IMHCTBE
IPUPOJBI U YENOBEKa, B MO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHHM NMPOOIeM COXPaHEHUs
IIPUPOJHOTO PAaBHOBECUS;

yOeXAEHHOCTH B 0CO0OOW 3HAYMMOCTH XUMHHU I COBPEMEHHOW [HMBWIM3AalUU: B €€
T'YMaHHCTHYECKOI HaIPaBICHHOCTH U BAKHOM POJM B CO3aHUU HOBOM 0a3bl MaTepHalbHON KYJIbTYpHI, B
pelIeHNH II00AJIBHBIX MPOOJEM YCTOWYMBOIO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPIETHUECKOM,
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MUIIEBON M 3KOJIOTHYECKON 0€301MacHOCTH, B PAa3BUTHH MEAWIMHBIL, 00ECIICYEHUH YCIOBHI YCIICIIHOTO
TpyZa ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKJOT0 YJIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: TIOHUMAHHUS CYIIIHOCTH METOJOB MIO3HAHUS, UCTIOIb3yEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIHOJIb30BaTh IMOJy4aeMble 3HAHUS Ul aHadu3a U OOBSICHEHHS
SBJICHUI OKPYKAIOLIET0 MHpa W IMPOMCXOASIINX B HEM HM3MEHEHHMH, YMEHHs AelaTh OOOCHOBAHHBIC
3aKJIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JAHHBIX C LENbIO MOJIYYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XUMHUYECKUE 3HAHUS Ul pEIIeHHs HpoOieM B
PEaTbHBIX KU3HEHHBIX CHTYaIHIX;

UHTEpeca K O3HAHUIO, HCCIIEA0BATEIbCKOM IeITeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUI 10 XUMHUH B COOTBETCTBHH C KU3HEHHBIMH NOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B pasInuHbIX chepax mpodeccHoHaIbHON A TeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpenMeTHbie pe3yiIbTaThl OCBOCHHUS MPOTPaMMbI M0 XUMHH Ha YPOBHE CpPEIHEro OOIIEero
00pa3oBaHus BKIIOYAIOT:

3HaYMMble Ui (HOPMHUPOBAHHMS  MHUPOBO33PEHUS  OOYYAIOIUXCA  MEKIUCHUIUIMHAPHBIC
(MexrnpeaMeTHbIE) OOIICHAayYHBIE TMOHATHS, OTPAXKAIOIIUE IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H
cnienu(UKy METOJIOB MO3HAHMUS, MCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIIECC, CHCTEMa, HAYYHBIH (aKT, MPHHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCcIeI0BaHKe, HAOIOICHUE, H3MEPEHUE, IKCIIEPUMEHT H JPYyTHe);

yYHUBEpCaJbHble YyueOHble JeHCTBUSA (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHbBIE, PETYISTHUBHBIE),
obOecrieunBaronie ¢GopMupoBaHue (OYHKIIMOHATIBHOW TPAaMOTHOCTH M COIMAJIBHON KOMIETEHIIUU
oOyuaromuxcs;

CIIOCOOHOCTh 00yJaroIuxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCIUTTHHAPHEBIE,
MHPOBO33PEHUYECKUE 3HAHUSA U YHUBEpCAJbHbIE Y4UeOHblE AEMCTBHS B MO3HABATEIbHONM U COIMAILHOM
MIPaKTHUKE.

MertanpeaMeTHbIe  pe3yJbTaThl  OTPAKAIOT  OBJIQJCHUE  YHUBEPCAIBHBIMH  YUCOHBIMH
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

IMo3naBaTebHBIE YHHBePCAJbHbIE YUeOHbIE AelCTBUS

1) 6a3oBble JIOrHYecKue JeiicTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEIETIATh e NEITeIbHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPUU UX JTOCTHKEHHS, COOTHOCHUTH
pe3yIbTaThI IEATETLHOCTH C TIOCTABIICHHBIMU ETISIMU;

WCIIOJIb30BaTh PU OCBOCHUM 3HAHUMN MPUEMBI JIOTUYECKOT'O MBIIIJIEHUS: BBIICIATh XapaKTepHbIE
MPU3HAKU TOHATHI U yCTaHABIMBATh UX B3aMMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHITHUS s
O0OBSCHEHHS OTJIEIBHBIX (DaKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHMSI M KPUTEPUH TSI KJIaCCU(UKAIIUU BEIIECTB U XUMHUYCCKUX PEAKIIN;

yCTaHaBJIUBATh MPUUMHHO-CIIEACTBEHHBIE CBSA3U MEXI1Y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pACCYXACHHUS (MHAYKTHBHBIC, IEIyKTUBHbBIC, IO AHAJIOTMH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTHBOPEUMsI B PaCCMAaTPUBAEMBIX SIBICHUSIX, (POPMYIHpPOBATH BBIBOIBI U
3aKJIIOYCHUS;
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IPUMEHATh B IIPOLECCE MTO3HAHMS MCIOJb3yEMbIE B XMMHUU CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
peoOpa3oBhIBaTh MOJICNIBHBIC MPEICTABICHUS — XMMUYECKHH 3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUYECKas
¢dopmyna, ypaBHEHHE XUMHYECKON PEAKIIMU — IPU PELICHUN y4eOHBIX TTO3HABATEIILHBIX M MPAKTHIECKUX
3aja4, NMPUMEHATh Ha3BaHHbBIE MOJEIIbHBIE NPEACTaBIECHUS JUIsl BBIBJIECHUS XapaKTEePHBIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLIUN.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBHUSA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

(GbopMyIMpOBaTh LENU U 3aJla4d UCCIIECAOBAHUS, HCIIOJIb30BaTh MOCTABJICHHBIE U CAMOCTOSTEIBHO
c(OpMyIHpOBaHHBIE BONPOCHl B KayecTBE HHCTPYMEHTAa IO3HAHUS U OCHOBBI U1 (POPMHUPOBAHMS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CY)KJICHUI;

BJIaJIETh  HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHHUA U IPOBEACHMUS  YUEHHUECKUX
HKCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOM0JaTh 3a XOAOM IIpolecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (POpMyIHUpoBaTh 000OIIEHNS U BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yJIbTaTOB MCCIIEI0BaHUs, COCTABIAThH 0OOCHOBAHHBINM OTUET O MPOJIEIIaHHON padoTe;

NpUOOpETaTh OIBIT YYCHHYECKOW HCCIIEAOBATEIBCKOW W TPOEKTHOM NeSTETBbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIlIEeHHUs NPAaKTUYECKHUX 3a7ad,
IIPUMEHEHHIO PA3JINYHbIX METOI0B MO3HAHUSL.

3) padora ¢ nunopmanmeii:

OPHEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HH(pOpManuu (HaydHO-TIOMYJISApHAs JHUTEpaTypa
XMMUYECKOI'0 COJIEp KaHuUs, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHaIM3upoBaTh UH(OPMALIHIO
pas3NUyHBIX BHJIOB U (OpM NpPEICTAaBICHUS, KPUTHUYECKH OLIEHUBAaTh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(GbopMyIIMpoBaTh 3alpoChl U IPUMEHATh pa3jIMyuHble METOJbI MPU MOKMCKE U 0TOOpe MH(pOpMaluH,
HE00XO0AUMOM /7151 BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

npuoOpeTaTh OMNBIT HUCMOJb30BaHUS WH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (POpPMY IIpEJCTaBIeHUs UHPOPMALUK (CXEMBI, TpaduKH,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U JIpyTHE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KAayecTBE CPEJCTBAa MpH pabdoOTe C XMMHUYECKOH HHpopMaruei:
MPUMEHITh MEXNpeaMeTHbIe ((pU3nueckrue U MaTeMaTH4ecKHe) 3HAaKM W CHMBOJBL, (OPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATYpY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATIIAAHOCTH.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YyueOHbIe 1eliCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI B XOJI€ THAJIOTa U/WIIA JUCKYCCHH,
BBICKA3bIBATh UJIEH, GOPMYITHUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBITIOJHEHUSI PETOKEHHOMN
3a/1a4w;

BBICTYNIaTh C MPE3EHTAlMENl pe3ylbTaTOB IIO3HABATEJIBHOM  JIE€ATENbHOCTH, IOJYYEHHBIX
CaMOCTOATENIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU BBINOJIHEHUU XUMHUYECKOTO SKCIEPHUMEHTA,
MPaKTUUYECKON pabOThI MO MCCIEA0BAHUIO CBOMCTB M3Y4aeMbIX BEILECTB, peal3alui yueOHOro MpoeKTa,
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1 (OpMYITHPOBATH BBIBOJIBI IO pE3yJbTaTaM MPOBEAEHHBIX MCCICIOBAHNN MyTEM COTIIAaCOBAHUS TIO3HUIINI
B X0/JIe 00CYXIeHHUs 1 0OMeHa MHEHUSIMHU.

PeryasiTuBHble yHHMBepPcaJIbHbIE Y4eOHbIE 1eiiCTBHS:

CaMOCTOSITENILHO IIJIAHUPOBATh U OCYILECTBIISATH CBOIO IIO3HABATENIbHYIO JEATENBHOCTD, ONPEEIIss
e menu W 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh IpesiaracMblii
QITOPUTM JCHCTBUI TpU BBIOJHEHUU YUEOHBIX W HCCIIENOBATEeNbCKUX 3ajady, BbIOMpaTh Haumbosee
3¢ (deKTUBHBINA CTIOCO0 MX pEIIeHUS C YY4ETOM MOJIyUYEHHUs HOBBIX 3HAHUU O BEIIECTBAX U XUMHUYECKHX
peakuusx;

OCYUHIECTBJISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHMSI IPOrPaMMBbl [0 XMMHM Ha YriyOJIEHHOM YpOBHE Ha YpOBHE
cpeaHero obuiero 00pa3oBaHMs BKIIOYAIOT crenuduyeckue uist yaeOHOTro nmpeamera « XUMHs HaydHbIe
3HAHUA, YMEHUS U CTIOCOOBI ACMCTBUIA IO OCBOCHUIO, MHTEPIIPETALIMU M IPEOOPA30BAHUIO 3HAHU, BUIbI
JEeSITeIbHOCTH T10 TOJYyYSHHIO HOBOI'O 3HAHUS U MIPUMEHEHUIO 3HAHUH B PA3JTUYHBIX YU€OHBIX CUTYaIUsX,
a TaKK€ B pealbHbIX MXU3HEHHBIX CUTyallUsX, CBSI3aHHBIX C XUMHeW. B mporpamme mno xumuu
IIPEAMETHBIE PE3YIbTAThI IPEACTABICHBI 110 TOAAM U3YYCHUS.

10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MECTE W 3HAUYEHUM OPTaHMYEeCKOW XHUMHUU B CHCTEME
CCTCCTBCHHBIX HAYK U eé pojin B oOecrieueHnun YCTOfIqHBOFO PasBUTHA YCIOBCUHECTBA B PCHICHUU
po06JieM 3KOJOTUYECKON, YHEPTETHUECKON U MUIIeBON 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, CO3aHUH
HOBBIX  MAaT€pUAIOB, HOBBIX  HUCTOYHUKOB  DHEPIUHM, B  OOECIEUEHUH  PAIMOHATIHLHOTO
MIPUPOIONOIB30BaHUs, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a TaKXKe
HKOJIOTUIECKHA 0OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U TIPUPOIHOM CpeJIe;

BIIQJICHUE CHCTEMOI XMMHYECKHX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHSITHUS —
XUMHAYECKHI 3JIEMEHT, aToM, SIPO M JJIEKTpOHHas 00o0Jiouka aToMma, s-, P-, d-aTOMHBIE OpOHTAIH,
OCHOBHOE W BO30YXXIEHHOE COCTOSIHHSI aroMma, THOpPHIM3AIMsl aTOMHBIX OpOWTalel, MOH, MOJICKyJa,
BAJICHTHOCTD, OJJICKTPOOTPHULATCIBHOCTh, CTCIICHb OKHCIICHHA, XWUMHYECKasd CBA3b, MOJIb, MOJISIPpHAad
Macca, MOJSIPHBIH 00BEM, YTIIEpONHBIN CcKeneT, (YHKIMOHAIbHAs TpyIIa, pagukal, CTPYKTypHBIC
dbopMynbl (pa3BEPHYTHIC, COKpAIIEHHBIE, CKEIETHBIC), M30MEPHUS CTPYKTYpHAass U MPOCTPaHCTBEHHAS
(reomeTpuveckasi, ONTHYECKAsI), ©U30MEPHI, TOMOJIOTHICCKHI PSIJI, TOMOJIOTH, YTIIIEBOJAOPOIbI, KHCIOPOI-
W a30TCOJiepXKallie OpraHWYeCKHe COCJMHEHHWS, MOHOMEp, TIOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSIMHEHHS; TEOPHH, 3aKOHBI (Iepuoanyeckuit 3akon [1. V1. MenneneeBa, Teopus
CTpOoeHHsI opraHuueckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB, 3aKOH
COXpPAaHCHUA W MPEBPALICHHA SHCPTHUU IMPU XUMHUYCCKUX peaKHI/ISIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH
SI3BIK XMW, MEPOBO33PEHUCCKUE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHHS IPUIMHHOCTH M CUCTEMHOCTH
XUMHUYCCKUX SIBJIGHI/II\/JI; OpeACTABJICHUA O MCXaHHU3MaxX XUMHUYCCKUX peaKLII/II\/'I, TCPMOANHAMHWYCCKUX U
KHHCTHYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHHA, O B3aMMHOM BJIMAHUHU aTOMOB W TPYIIII aTOMOB B
MOJIeKyJIax (MHIYKTUBHBIM M Me3oMepHbIi 3ddextoi, opueHTanTsl | u Il poma); dakronmornyeckue
CBEJICHUS O CBOMCTBAX, COCTaBe, IMOJIYYCHHH U O0€30IaCHOM HCIOJIh30BAHUU BKHEHIIINX OPTaHUYECKUX
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BEIIIECTB B OBITY U MPAKTHYECKOW ACATEIHHOCTH YEJIOBEKA, OOIMMX HAYYHBIX MPUHIIUIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, ITIEPEPAOOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTEPHBIE MPU3HAKH IOHSATHI, YCTaHABIUBATh HX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS MPU OMHUCAHUU COCTaBa, CTPOCHHS U CBOMCTB
OpPTraHUYECKUX COCTMHCHHM;

c(OPMHPOBAHHOCTH YMEHUIA:

WCIIOb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJIGHHMS MOJEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIIETHBIX ) (POPMYJT OpraHUYECKUX BEIIECTB;

COCTABJISITh YPaBHCHHMsI XHMHUUYECKHX PEAKIUW W PACKPBIBaTh HMX CYIIHOCTh: OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUMUM IOCPEICTBOM COCTABJICHUSI JJIEKTPOHHOTO OallaHca ATUX peaKIHid,
peakiuii HFOHHOTO OOMEHa MyTEM COCTABJICHUS WX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHCHHIA,

M3rOTaBIIMBATh MOJICIM MOJIEKYJI OPraHMYECKHUX BEIIECTB M WILIIOCTPALMU UX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHMUS;

cOPMUPOBAHHOCTh YMEHHUH: YCTaHABJIMBATh MPUHAMICKHOCTh W3YYCHHBIX OPTaHUYCCKUX
BEIIECTB 1O WX COCTaBY W CTPOCHHIO K ONPEACIEHHOMY KJacCy/TpylIie COSAMHCHHM, IaBaTh HM
HazBaHusl mo cucremarnueckoit Homenkinarype (IUPAC) u mpuBoauTh TpUBHANbHBIC Ha3BaHUS s
OTJENbHBIX MPEACTABUTENICH OPraHUYECKUX BEIIeCTB (ITHJIEH, AaleTUJIeH, TOIYOoJ, TIUIEPUH,
STWICHTJINKOJb, (eHoJ, (GopMalbaeruy, aneTaibIerua, aleTOH, MypaBbHHAs KHCJIOTA, YKCYCHas
KHCJIOTA, CT€APUHOBAs, OJICMHOBAs, MaJIbMUTHUHOBAs KUCIOTHI, TJIMIMH, alaHUH, MajabTo3a, (PpyKTO3a,
aHWINH, TUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHUS OIpPENesATh BHJ XMMHUUYECKON CBSI3U B OPraHUYECKUX COETUHEHUSIX
(koBasieHTHAs! ¥ MOHHAS CBSI3b, G- U TM-CBS3b, BOJIOPOIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH MMOJOKEHUSI TEOPUHU CTPOCHUSI OPTaHUYECKUX BEIIECTB A.
M. BytnepoBa amnst 00bsICHEHHUS 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

cOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOeHHE, (HU3HUECKHEe U XUMHUYECKHE
CBOMCTBAa THUIUYHBIX TMPEACTABUTENCH PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB,
[UKJIOAJIKAHOB, AJIKEHOB, aJKaIMEHOB, AJIKHHOB, apOMAaTHYECKUX YTIIEBOJOPOIOB, CIIUPTOB, aJbICTH/IOB,
KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOXKHBIX 3(QHUPOB, KUPOB, HUTPOCOSAMHEHUNH M aMUHOB,
AMUHOKHCIIOT, ONKOB, YIiIeBOAOB (MOHO-, M- U TOJUCaXapHA0B), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSA3b MEXJY HHMHU YPaBHCHMSIMH COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIUA C HCIOIb30BaHHUEM
CTPYKTYPHBIX (GOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUSI TOATBEPKIaTh HAa KOHKPETHBIX IMPUMEpPax XapaKkTep 3aBUCHUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COSAMHEHUN OT KPATHOCTH M TUIA KOBAJIEHTHOU CBS3H (G- U
T-CBSI3H ), B3AUMHOTO BIIUSIHHSI aTOMOB U TPYIITT aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEpPU30BaTh HMCTOYHUKH YTIEBOJAOPOJHOTO CHIPhS (HE(TH,
MPUPOAHBIN Ta3, yroib), CIOCOOBI €ro mepepaboTKM U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(hOpMHUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHWW O €CTECTBEHHO-HAYYHBIX METOJaX TMO3HAHUSA —
HaOIOJICHUU, W3MEPEHUH, MOJEIHPOBAHUM, OSKCIEPUMEHTE (pEaThbHOM M MBICICHHOM) W yMEHUS
MIPUMEHSITh 9TH 3HAHMUS;

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHITh OCHOBHBIC ONEPAIllMU MBICIUTEIBHON AESITeTbHOCTH —
aHaJIM3 W CHHTE3, CpPaBHEHHME, OO0OOIICHHE, CHCTEMATH3allhi0, BBISIBJICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3€M — JJIs1 U3YYEHHS CBOMCTB BEILIECTB M XUMUUYECKUX PEAKIIHiL;

c(OPMUPOBAHHOCTh YMEHUH: BBISIBISATH B3aUMOCBSI3b XHMHUYECKHUX 3HAHUH C MOHATHAMH H
MPEJICTABICHUSIMU JAPYTUX ©CTECTBEHHO-HAYYHBIX MPEAMETOB Ui 00Jee OCO3HAHHOTO MOHHMAHUS
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CYIIHOCTH MaTEpHAIIBHOIO €IMHCTBA MHPA, UCIIOJIb30BATh CUCTEMHbBIEC 3HAHMS IO OPraHUYECKOW XUMUHU
TUTsE OOBSICHEHUS ¥ TIPOTHO3WPOBAHUS SIBIICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TIPUPOLY;

c(OPMUPOBAHHOCTh YMEHHUU: MPOBOJUTH PACUYETHl MO XUMUYECKUM (OpMyliaM U YPaBHCHUSM
XUMHUYECKUX PEaKIUi C MCIONb30BaHHEM (U3NYECKUX BeIMUYMH (Macca, 00BbEM TIa30B, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBL: PAaCYEThl IO HAXOXKIACHUIO
XUMHYECKOH (OpPMYIIbl BEIIECTBA O M3BECTHBIM MACCOBBIM JIOJISIM XUMUYECKUX AJIEMEHTOB, MTPOAYKTAM
CTOpaHus, TUIOTHOCTU Ta3000pa3HbBIX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUMN: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIECHUBATh C TO3HIIMHA
HKOJIOTMYECKON 0e30MacHOCTH MOCIEACTBUSL ObITOBOM M MPOU3BOJCTBEHHOW AEATEILHOCTH 4eIOBEKa,
CBSI3aHHOH C mepepadOTKON BEIIECTB, MCIIOJIB30BATh IMOJIYYCHHBIC 3HAHUS IS MPUHATHS TPaMOTHBIX
penieHnii mpooJieM B CUTYAIUSIX, CBSI3aHHBIX C XUMHUEH;

chOPMUPOBAHHOCTh YMEHHIl: CaMOCTOSTENbHO IUIAHUPOBATh M  MPOBOJUTH XUMHUYECKHIA
OKCIIEPUMEHT (MOJydeHHUE M M3y4YeHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAaYECTBEHHBIE pPEaKIIMU
YIJIEBOJOPOAOB PAa3JIMYHBIX KJIACCOB M KHUCIOPOJCOAEPKALIUX OPraHUYECKUX BEUIECTB, PpELICHUE
SKCIEPUMEHTAJIBHBIX 3a/lay [0 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOJCHHEM MPaBUI
0e30MmacHOro OOpalleHus] C BEIIeCTBaMU U J1a0OpaTOpHBIM 00OpyJIOBaHHEM, (HOPMYIHPOBATH IEIb
UCCIIEIOBAHMs, MPEACTaBIATh B Pa3NU4YHON (GopMe pe3ynbTaThl SKCIEPUMEHTa, aHAIU3UPOBATH U
OIICHUBATh WX JIOCTOBEPHOCTb;

c(OPMHPOBAHHOCTH YMEHUIA:

coOMIoAaTh MpaBHJia HSKOJOTHYECKH I11eJeco00pa3HOro TMOBEACHUS B OBITY U TPYIOBOM
JESATEIBbHOCTH B LENSIX COXPAHEHHS CBOETO 3/I0POBbsI, OKPYKAIOLIEH TPUPOJHOM Cpelbl U TOCTUKEHUS €€
YCTOMYHMBOIO pa3BUTHSA;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JICWCTBHS Ha JKMBBIE OPraHU3MBI OIPEIACIEHHBIX
OpraHMYEeCKUX BELIECTB, TOHMUMAs cMbIci nokazarens [11K;

aHAIIM3UPOBATh 1ENIECO00Pa3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKHU 3PEHHS COOTHOIICHHS PUCK-TIONB3A,

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIIECTBIIATH IIEJICHANPABICHHBIN TOUCK XUMUYECKON MHMOpMAITIT
B pa3jMYHBIX MCTOYHUKAX (HaydHas U yueOHO-HayudHas JUTepaTypa, CpeACTBa MAacCOBOM HMH(pOpMAaIINH,
WuTepHer u Apyrue), KpUTUYECKH aHAIM3HPOBATh XMMUYECKYIO HH(pOpMAIHIO, TepepadaTeiBaTh €€ U
WCIIOJIh30BaTh B COOTBETCTBUHU C TTOCTaBICHHOW y4eOHOMU 3a1auei.

11 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O011as U HeopraHudeckasi XuMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHHUI: O MaTepHaTbHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSX H
TTO3HABAEMOCTH SIBJICHUH TPUPOJIBI, O MECTE U 3HAUCHHH XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ poJn
B O0ECMeYeHUH YCTOMUMBOTO PA3BUTHS, B PEIICHUH MPOOJEM HKOJOTHYECKON, IHEPreTUYECKOW W
MUIIeBON 0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTE€PHAIIOB, HOBBIX HMCTOYHHKOB
SHEPTUH, B 00ECMEYCHUH PAIlMOHATIHLHOTO MPUPOAOIOIB30BaHUs, B (OPMUPOBAHUN MHUPOBO33PEHUS U
o01el KyJIbTyphl YeOBEKa, a TAK)Ke SKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpeJIe;

BJIAJICHUE CHCTEMOM XUMUYECKHUX 3HAHWUM, KOTOpas BKIIOYAET: OCHOBOIMOJIAraloOlIUE MOHSITHS —
XUMHAYECKHI 3JIEMEHT, aTOM, SJpO aTOMa, W30TOIIbI, AJIEKTPOHHAs 000J0YKa aroma, s-, P-, d-aTOMHbBIE
opOuTaaM, OCHOBHOE W BO30YKIEHHOE COCTOSHHS aTOMa, THOpHUIM3AIMs aTOMHBIX OpOWTaseH, MOH,
MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCIECHMS, XHMHYECKas CBS3b
(KoBasieHTHAs, MOHHAS, METAJUTMYECKAsl, BOJOPOIHAS ), KPUCTAINIMUECKAs PEIIETKA, XUMUUYECKAsl peaKIusl,
pacTBOp, SJEKTPOJIUTHI, HEINEKTPOJIUTHI, SJIEKTPOJUTUYECKAs] AMCCOLMALIMS, CTENEeHb IUCCOLIMALINH,
BOJIOPOJHBINA IOKa3aTeNlb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3((EKT XUMHUYECKON peakiuH,
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CKOpPOCTb ~ XHMHYECKOM  peaklud, XHMMHYECKOe paBHOBECHE; TEOPUHM M  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON NHCCOLMAlnU, Tepuoauyeckuil 3akod [[.M. MeHeneeBa, 3aKOH COXpaHEHHUSI MACCHI
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPTHUH NPU XUMHUUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA
cOoCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH,
MHPOBO33PEHUECKHUE 3HAHMUS, JIEKALIUE B OCHOBE ITIOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKHUX
SIBJICHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUM BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM M
HaJIMOJICKYJIIPHOM YPOBHSIX; MPEJCTABICHUS O MEXAaHU3MaX XUMHUYECKUX PEaAKIUi, TEPMOIUHAMHYECKUX
U KUHETMYECKUX 3aKOHOMEPHOCTAX HUX MPOTEKaHHUs, O XHMMHUYECKOM pAaBHOBECHM, pacTBOpax u
JUCIEPCHBIX cucTeMax; (PaKTOJIOTMYeCKHe CBEACHMSI O CBOMICTBAaX, COCTaBe, MOJYyYEHUU U OE30MacHOM
WCIIONb30BAHUM BAXKHEMIIIUX HEOPTraHWYECKUX BEHIECTB B OBITY M NPAKTUYECKOU JEATEIHLHOCTH
YeNIoBeKa, OOIIMX HAYYHBIX MPUHITUIIAX XUMHYECKOTO TIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI: BBIABIATH XapaKTEepHbIC MPU3HAKH TOHSATHH, YCTaHABIMBATh HUX
B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPU ONKUCAHUHM HEOPTraHUYECKUX BEUIECTB U UX
IIPEBPAILCHMUI;

c(OPMHUPOBAHHOCTh YMEHHS HCIIONH30BATh XUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHHS (HOPMYII
BEUIECTB W YPaBHEHMH XHMHUYECKUX peakiuii, cucremarndeckyro Homenknarypy (IUPAC) wu
TPUBHAJIbHBIE HA3BaHUS OTJIEJIbHBIX BEILIECTB;

cOPMUPOBAHHOCTh YMEHUS OIPEACTATh BAJICHTHOCTh W CTENECHb OKHUCIICHUS XHMHYECKUX
9JIEMEHTOB B COCAMHEHUSX, BHJI XUMHYECKOM CBSI3W (KOBAJICHTHAs, HWOHHAs, METAJITMYECKas,
BOZOPOJIHAS ), TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHUAA XWMHUYECKOU
CBS3U M THUMNA KPUCTAUIMYECKON pEMIETKH, OOMEHHBIM W JIOHOPHO-aKIENTOPHBIM MEXaHU3MBbI
00pa3oBaHMs KOBAJECHTHOU CBS3H,

c(hOpPMUPOBAHHOCTh YMEHMIi: KIacCCH(PHUIIMPOBATh: HEOPraHHMYECKHE BEIIeCTBA MO HMX COCTaBY,
XUMHUYECKHUE PEaKIUU 1O Pa3INYHbIM MPU3HAKaM (YHCIY U COCTaBYy pEarupyrolluX BEIIECTB, TEMIIOBOMY
¢ dexTy peakiuu, U3MEHEHUIO CTETIEHEW OKUCIIEHUS AJIEMEHTOB, 00paTUMOCTH, YYaCTHIO KaTalu3aTopa
U JIPYTHE); CAMOCTOATEIILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JIJIsl KJIIaCCU(PUKAIIMYA U3y4aeMbIX BEIIECTB
Y XUMUYECKUX PEaKLUi;

c(hOpMHUPOBAHHOCTh YMEHHUS PacKpbIBaTh CMBICT Tepuoanueckoro zakona JI. M. MengeneeBa u
JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTENBHYIO M IIPOTHOCTUYECKYIO (DYHKITUH;

chOpMHUPOBAHHOCTh YMEHHMM: XapaKTepU30BaTh OJJICKTPOHHOE CTPOCHHE aTOMOB W HOHOB
XMMHYECKHUX 3JIEMEHTOB MEPBOro—yeTBéproro nepuoaos llepmoanueckoin cucremsr .M. Menneneesa,
UCTIOJIB3ysl TOHATHUS <«QHEPTeTUYECKHE YPOBHM», «IHEPreTHUECKUE IMOAYPOBHH», «S-, P-, d-aTOMHBIE
opOuTanm», «OCHOBHOE W BO30YXKIEHHOE DHEPreTHYECKHE COCTOSHUS  aToMay;, OOBICHITH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX JJIEMEHTOB M WX COCIWHEHHWH IO TepHojaM |
rpynmnaM [lepuoauueckoit cucremsl [{. 1. MenneneeBa, BaleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOCHHSI UX DIIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepu3oBaTh (OMUCHIBATh) O0OIIME XHMHUYECKHE CBOMCTBa
BEIIECTB PA3JUYHBIX KJIACCOB, TOATBEP)KIATh CYIIECTBOBAHME TEHETHYECKOW CBSI3U  MEXKIY
HEOPraHUYECKUMH BEIIECTBAMU C TOMOILbIO YPABHEHHI COOTBETCTBYIOIMX XUMHUUECKUX PEAKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA
MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOrO OajlaHca 3TUX peaklui; peakluidl MOHHOTO OOMeHa MyTEM
COCTABJICHMSI MX IIOJHBIX M COKpAIEHHBIX HMOHHBIX YPaBHEHMM; pEaKkUUil THUIPOJIN3a; PEaKIui
KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpPe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUA);

c(hOPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX PEAKIHA ¢
Y4ETOM HMX JHEPreTUYECKHUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH XUMHUYECKOM pEeaklHH B
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3aBUCHUMOCTH OT Pa3IMYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHHUS XHMHUYECKOTO0 PaBHOBECHS IO
BIIMSIHHEM BHEITHUX Bo3jaeicTBuil (mpunuun Jle [larense);

cOPMUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh XHMHYECKHE PEAKIUHU, JICKAIIMe B OCHOBE
MIPOMBIIIJICHHOTO TOJYYeHHsI CEpHOM KHUCIOThI, aMMHakKa, OOIIKMe Hay4dHble MPUHLUIBI XUMHUYECKUX
MIPOU3BOJICTB; 1IEIECO00PA3ZHOCTh MPUMEHEHHSI HEOPIaHUYECKUX BEUIECTB B IPOMBILIUIEHHOCTH U B OBITY
C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHMA O METOJaX HAYYHOTO TO3HAHHS SBJICHHIA
NpUPOABl — HaONIOJICHHE, W3MEpPEHHUE, MOJEIUPOBAHUE, HKCIEPUMEHT (pEayIbHbIi U MBICICHHBIN),
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHUS HPHUMEHATh 3TH 3HAHUSA TNPH IKCIEPUMEHTATbHOM
WCCJICIOBAaHUH BEIIECTB M JJIsI OOBSICHEHUS XUMHUYECKUX SIBJICHUH, WUMEIONIMX MECTO B MPHUPOJE,
MPAKTUYECKON JEATETbHOCTH YEJIOBEKA U B MOBCETHEBHON KU3HH;

c(OPMUPOBAHHOCTh YMEHHMSI BBISBISITH B3aHMMOCBSA3b XHUMHUYECKMX 3HAHUA C TOHITUSIMH H
MIPEJICTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB Ui 0ojee OCO3HAHHOTO MOHMMAHUS
MaTepuaIbHOTO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHUS TPOBOJUTH PACUYETHI: C HWCIOIH30BAHUEM IMOHSITHH «MaccoBasi OIS
BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIIEHTPAIIHI»; MAaCChl BEIlIeCTBA UM 00bEMa raza 1o M3BeCTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMM BEUIECTB; TEIJIOBOTO
spdexTa peakuy; 3HAYEHUS BOIOPOIAHOTO IOKAa3aTeNsl PAaCTBOPOB KHUCIOT W IIENOYeii ¢ M3BECTHOU
CTENEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA) MPOAYKTa PEAKIUH, €CIU OJHO W3
MCXOJHBIX BEILECTB JaHO B BHJIE PAcTBOpPA C OINpeneaEHHOW MacCOBOM J10yiell pacTBOPEHHOIO BEIIECTBA
WJIH JITaHO B M30BITKE (MMEEeT MPUMECH); I0JIU BBIXO/A MPOIYKTa peakinu; 00bEMHBIX OTHOIICHUN T'a30B;

c(hOPMUPOBAHHOCTh YMEHUW: CaMOCTOSITEJILHO IUJITAHUPOBaTh M TMPOBOAUTH XUMHUYECKHI
SKCIIEPUMEHT (IIPOBEIEHUE peaKklUUi HOHHOIO OOMEHa, NOJTBEp)KIEHHE KaueCTBEHHOI'O COCTaBa
HEOPraHUYeCKHX BEUIECTB, OIPEACIIEHUE Cpelbl PacTBOPOB BEIIECTB C IOMOUIbIO HHIUKATOPOB,
W3Y4YeHHE BIUSHUS PA3NIUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOW peakiuy, pelieHue
SKCIIEPUMEHTAJbHBIX 3afad 1o TemaMm «Metamne» u  «Hemeramnel») ¢ coOntofeHneM MpaBHIl
0e30MmacHOro OoOpallleHus] C BEIIeCTBaMU U J1a0OpaTOpHBIM 000pyJoBaHHEM, (HOPMYIHpPOBATH IENb
WCCIIEIOBAHMS, MPEACTaBIATh B PasNUYHONH (GopMe pe3ynbTaThl SKCIEPUMEHTa, aHAIU3UPOBATH H
OLICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUM: COONMIOaTh TpaBWjIa TOJB30BAHUS XUMHUYECKOW TIOCYION |
abopaTOpHBIM 000PYIOBaHHEM, OOpAIIeHHUs] C BEIIECTBAMU B COOTBETCTBHHM C HHCTPYKIHSIMHU IO
BBITIOTHEHUIO JIA0OPATOPHBIX XMMHYECKHUX OIMBITOB, SKOJOTHYECKH 11e71eco00pa3HOro MOBEACHUS B OBITY
U TPYAOBOU JESATEIBHOCTU B LEJISIX COXPAHEHUsI CBOETO 3/I0POBBS, OKpPYXKAlOLIEH MPUPOJHOU Cpelbl U
JTOCTIKEHHST €€ YCTOMYMBOTO PAa3BUTHSI, OCO3HABATh OMACHOCTh TOKCHYECKOTO JIEHCTBUS HA J>KHUBBIC
OpraHU3MbI ONIPEICTEHHBIX HEOPTaHUUECKHUX BEIIECTB, TOHUMAas cMbIC roka3atens [TIK;

c(hOpPMHUPOBAHHOCTh YMEHUI: OCYIIECTBIATH IeIEHANIPABICHHBIN MOUCK XUMUYECKON HHPOpMAIH
B pa3fMYHBIX MCTOYHWKAX (Hay4Has U yd4eOHO-HaydHas JTUTepaTypa, CpeiCTBa MaccoBOil MH(pOpMaInH,
WNHTepHer u apyrue), KpUTHIECKH aHAIU3UPOBATH XMMHUYECKYIO HMHGOpMAINIo, mepepadaTbiBaTh €€ u
WCIIOIB30BaTh B COOTBETCTBUHU C MTOCTaBJICHHON YUeOHOMU 3a/1auei.

21



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XMMHUM
11 cipoonmoprammacoumx coommenmt A M. 6 Buomiorex LLOK
' P P A o https://m.edso0.ru/d69df650
byrneposa
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasnl
21 [IpenenbHble yrieBOgOpOABI — AJIKAHBI, 5 bubmuoreka [IOK
' LIUKJIOAJKAHbI https://m.edsoo.ru/d69df650
99 HenpenenbHbie yrieBogopoOIbl: aaKEeHbI, 14 1 bubmuorexa [IOK
' aJKaJIUeHb], AIKUHBI https://m.edso0.ru/d69df650
bub OK
2.3 ApomMaTtudeckue yriieBoaopo/sl (apeHsbl) 8 hgpi?;;?;iilru 14694650
54 [IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB U UX 4 bubmuorexa [IOK
' nepepaboTKa https://m.edso0.ru/d69df650
but6mmorexa [IOK
2.5 r 4 1
IOTCHIPOHIBOAHHE YIIEBOROPOAOR https://m.eds00.ru/d69df650
Hroro no pasneny 35
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHHust
3.1 Crnuptsl. ®eHon 11 1 bu6muoteka [JOK

22



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

https://m.edso0.ru/d69df650

KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

bub OK
3.2 keronbl. KapboHoBbie kucinoTsl. ClloKHBIE 21 1 htPtIp::I;I/(r)rTl.Gef(daS(]J_}J.ru 14694650
s¢upsl. XKupsr
bu6nmoreka [IOK
3.3 0% 9 1
HICBOH! https://m.edso0.ru/d69df650
Uroro no pazneny 41
Pa3znen 4. A3oTcoaepskaniue oprannyeckue coeJuHeHUust
bubnunoreka LIOK
4.1 A A .b 12 1 2
MIHBL AMIHOKHCIOTRL HETIH https://m.edso0.ru/d69df650
Htoro no pazneny 12
Paspen S. BeicokoMoJIeKy A pHbIe COeIUHEHUSA
5.1 BricokomonekysipHbIe COeTUHEHUS 6 1 bubmoreia LIOK
' yIp A https://m.edso0.ru/d69df650
Hroro mo paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 3 6
11 KJIACC
KonuyectBo yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Kontpoabnubie IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbl padoThl
pecypchl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
11 Ctpoenue atoma. [lepuoguyeckuii 3aKoH 9 bubnuotexa [JOK

u Hepnozmqecxaﬂ CHUCTEMAa XUMHYCCKHUX

https://m.edsoo.ru/2dd57f24
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sanemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 1 bubmuorexa [IOK
' BCIIIECTB https://m.edsoo.ru/2dd57f24
bub6nmoreka [IOK
13 XUMIECKHE peakiiit 19 L 3 https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pasnen 2. Heoprannueckasi xumusi
bubnunoreka LIOK
2.1 H 1 1
CMETaILIR 3 3 https://m.edsoo.ru/2dd57f24
bubmuoreka [IOK
22 Merane: 23 L 2 https://m.edsoo.ru/2dd57f24
Uroro no pazueny 54
Pasznen 3. Xumus v :Ku3Hb
31 Meroab! MO3HAHKS B XUMHUH. XUMUS U 9 bubmmnoreka HOK
' KU3HD https://m.edsoo.ru/2dd57f24
Hroro no pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne Hara DJIeKTpOHHbIe HU(poBbIE
Tema ypoka Konrtpoabsnbsie IIpakTnueckue
n/n Bcero H3ydeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI
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[Ipenmer u 3HaUEHUE OPraHUYECKON
XUMHH, IPEICTABICHUE O
MHOT'000pa3uu OpraHuIECKUX
COETUHEHUN

bub6nmoreka [IOK
https://m.eds00.ru/3686e6f5

DIEKTPOHHOE CTPOSHHUE aToMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHble BO3MOXKHOCTH aTOMa

yriepoaa

bubnunorexa LIOK
https://m.edsoo.ru/0ce6fd4c

XI/IMI/ILIGCKaSI CBs3b B OpFaHI/I‘-IeCKI/IX
coeIMHEHMAX. MexaHn3MEbl
00pa3oBaHKs KOBAJICHTHOM CBS3H,
CIocoObl pa3pbiBa CBI3CH

bubnunoreka LIOK
https://m.eds00.ru/8d39f5c8

Teopust CTpoeHU OPraHUuYECKUX
coequHeHuniit A. M. Byrneposa

Buasl uzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE
3¢ deKTH B MOJIeKyax
OPraHUYeCKUX COCTMHEHUHN

[IpencraBienue o K1acCUPUKAITUN U
CUCTEMaTHUYeCcKass HOMEHKIIATypa
(IUPAC) oprannueckux BEIIeCTB

bu6mmoteka IIOK
https://m.edso0.ru/9e595cbh8

bu6nmorexa LIOK
https://m.edso0.ru/bh0e61661

bubnmnorexa LIOK
https://m.edsoo.ru/c212dd21

Knaccudukanus peakuuii B bubmuoteka [IOK
OpPraHUYeCcKON XUMHUU https://m.edsoo.ru/ba5706aa
CucreMaru3anus 1 0000IIeHIE but6mmoreka [IOK
3HAaHWH 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUUECKHUH PsiJI, bubnunoreka LIOK

obmrast popmyra, HOMEHKIATypa U

https://m.edso0.ru/25a14636
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M30MepHs, FEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKY

10

11

12

13

14

15

duznueckue 1 XUMUYECKHE
CBOIICTBA AJIKAHOB

HaXO)KI[eHI/IC AJIKaHOB B ITPHUPOAC.
Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
aJIKAaHOB

[uknoankansl: o0miast popmyna,
HOMEHKJIATYpa ¥ U30MepHs,
0COOCHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB, CIIOCOOBI
MIOJTYYCHUS U TIPUMCHEHUE

Pemenne pacuéTHbIX 3a7a4 Ha
oTpeeNieHue MOJIEKYIIpHOU
(hOpMyIIbl OPraHUYEeCcKOTO BEIECTBA
10 MAaCCOBBIM JIOJSM aTOMOB
JJIEMEHTOB, BXOSIIHUX B €T'0 COCTaB.
Cucrematuzanusa 1 0000IIeHne
3HAHWH I10 TeEME

AJIKEHBI: TOMOJIOTUYECKHH P,
obmas opmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE M MTPOCTPAHCTBEHHOE
cTpoeHne MoneKkyl. CTpykTypHas u
[IUC-TPAHC-U30MEPHS AITKCHOB
dusnuecKkue U XUMUYECKHe

CBOMCTBA ajnkeHoB. [IpaBuiio
MapkoBHHUKOBA

bubnunoreka LIOK
https://m.edso0.ru/3137711c

bub6nuoreka [IOK
https://m.edsoo.ru/259b0a5b

bubnuoreka [IOK
https://m.edso0.ru/156730d2

bubnuoreka [{OK
https://m.edsoo.ru/bf84d8eb

but6mmorekxa [IOK
https://m.edsoo.ru/273b0ale

bubnunoreka LIOK
https://m.edso0.ru/21069ccd
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CriocoObl mosTy4eHHs 1 IPUMEHEHNE

bubnunorexa LIOK

16 AJIKCHOB https://m.edso0.ru/665dc058
[TpakTuueckas padora Ne 1 mo Teme

17 "l'rl)onyquHe aTineHa U U3y4YEHUe bubamorexa LIOK

N https://m.edsoo.ru/0941eed8
€ro CBOMCTB
Pemenue pacu€THbIX 33124 HA
18 onpeﬂenelli)ne MoneKynﬂi[)Hoﬁ bubamorexa LOK
https://m.edsoo.ru/e9ea9921
(hOpMYyIIBI OPraHUIECKOTO BEIIECTBA
AJKaJIUeHBI: CONPSKEHHBIE,

19 W30JIMpPOBaHHbBIC, KyMYJIHPOBaHHbIE. bubmuoreka [{OK
OCOOEHHOCTH IIEKTPOHHOTO https://m.edsoo.ru/04298c0a
CTPOCHUS

20 XUMHYECKHE CBOMCTBA bubmuoreka [{OK
COTPSDKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CriocoObl ToTy4eHus1 ¥ TPUMEHEHNE bubmuorexa [IOK
aITKa/INCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHUH Psi,
obmrast popmysa, HOMEHKIATYpa,

22 3n:<Tp<§bH}1:oeyH HpOCTpaHCTBzII;)HOG bubmmorexa LIOK

https://m.edsoo.ru/68b6cc4c
CTPOEHUE MOJICKYJI, (PU3UIECKHE
CBOMCTBA
23 XUMHUUYECKHE CBOMCTBA aJIKHHOB bubmrorexa LIOK
https://m.edso0.ru/23493a93
KauecTBeHHbIE peaky Ha bubmuoteka [IOK

24 .

TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnuorexa [JOK
AJIKHOB https://m.edsoo.ru/a6f9alea

26 Pemenue 3anaq: pacy€rsl no bu6muotexa [JOK
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YPAaBHEHUIO XUMUYECKOU pEAKLINU

https://m.edsoo.ru/5dbh8e526

Cucremaruzanys 1 00001ene

27 .
3HaHUH MO TeMe
ApEHBI: TOMOJIOTUYECKUH PS/I,
oOurast popmysa, HOMEHKIATypa.
28 :‘)JII:KTp((leEOZ u HpOCTpaHCTB}gI){HOC bubnrorexa LIOK
https://m.edso0.ru/a92a7094
CTpOCHHE MOJIEKYJ OeH301a U
TOJIyOJIa, UX (PU3NYECKUE CBOWCTBA
29 XUMHUYECKHe CBOMCTBA apEHOB: bubnnorexa [JOK
peaKIMy 3aMeIIeHUs https://m.edsoo.ru/a44alaed
XUMHYECKHE CBOMCTBA APEHOB:
30 peaknuu HpI/ICOGI[I/IHeHl/Ifi bubmorexa HOK
https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H3071a
31 Oco0EHHOCTH XUMHUYECKUX CBOWCTB bubmuoreka [IOK
cTUposia https://m.edso0.ru/d5018a54
Pemrenue pacu€THbIX 3a1a4 Ha
32 onpenenegne MoneKynﬂiHoﬁ Bubmmorexa HOK
https://m.edso00.ru/53461a2c
(hOopMyIbl OPraHUYEeCcKOTO BEIECTBA
33 CriocoObl TOTy4eHUs1 ¥ TPUMEHEHNE bubmuoreka [IOK
apeHoB https://m.edsoo0.ru/6f717d09
I'eneTnveckas CBSI3b MEKIY
34 pa3IUYHBIMU KJIacCaMu
YTJIEBOI0POIOB
Pacuétel 10 ypaBHEHUAM
35 XUMHUYECKHAX PEAKIUN.
Cucremaruzanys 1 00001eHe
3HaHUH MO TeMe
36 [Tpuponnstii ras. [TomytHbie
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He(TSAHBIC Ta3bl

37

38

KaMeHHbIi1 yrosib U IpoayKThl €10
nepepadboTKu
Hedtp 1 ciocoOsI € nepepaboTKy.

[TpumeHeHre TPOTYKTOB
nepepaboTku HEPTH

bu6nmoreka [IOK
https://m.edso0.ru/69h3398b

bu6nuoreka [IOK
https://m.edso0.ru/21f9de78

39

['eneTnueckas CBSI3b MEKIY
Pa3IMYHBIMU KJIacCaMu
yTJIEBOJIOPOIOB

40

l"aslorenonpoun3BoHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; PEaKIH 3aMEIIECHUS
rajoresa

bubnunoreka LIOK
https://m.edsoo.ru/82h4d759

41

[elicTBue menoyeit Ha
TaJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
JUTAJIOTC€HAJIKAHOB C MAarHUEM H
LIUHKOM

42

43

44

Cucrematuzanusa 1 0000IIeHne
3HAHUM MO pazaeny
"Yraesogopobr"

KonrtponsHas pabora no teme
"Yrnesonopoast"

Hpel[CJ'IBHBIe OIHOATOMHBIC CIIUPTHI:

TOMOJIOTHUECKHUH psif, oOrmas
¢bopmya, CTpOEHUE MOJIEKYII,
M30MepHsi, HOMEHKJIATypa,

knaccupukanus, pusnyeckue

bubmmoreka IIOK
https://m.edso0.ru/20e89f22

bubnmnorexa LIOK
https://m.edso00.ru/95c¢9e298

bubnmnorexa LIOK
https://m.edsoo.ru/df04c5cd
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CBOMCTBA

XUMUYECKUE CBOMCTBA MPEACIbHBIX bu6nmoreka [IOK
45
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubmuorexa [{OK
OJTHOATOMHBIX CITHPTOB https://m.edso0.ru/484100000000000
[IpocTeie 3¢upbl: HOMEHKIIATYpa U
47 H3I:)Mep1/m (f))C(I))ﬁeHHOCTI/I o brbmmorexa LIOK
’ . https://m.edsoo.ru/c2c788b2
(bU3MYECKUX U XUMHUYECKHUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:
48 STUJIEHTJINKOJb U TIIULEPHUH, UX bubmmoreka [JOK
bu3MUeCcKre 1 XUMUYCCKHE https://m.edsoo.ru/ee4d84aa
CBOICTBA
49 CriocoOsl MoNTydeHus: U pUMEHEHUE bubnnorexa [JOK
MHOT'OaTOMHBIX CITUPTOB https://m.edso0.ru/d12e567d
DeHOI: CTPOEHUE MOJIEKYJIbI
50 (blllfl)qecclazl;f 2BOI$ICTZa.e o Bubmmorexa HOK
https://m.edsoo.ru/2ce726f8
Tokcuunocth penomna
. bu6moreka [JOK
>1 XMMHUCCKHE CBOHCTBA (eHona https://m.edsoo.ru/037ca5f9
59 CriocoObI TOTy4eHUsI U TPUMEHEHNE bubnuotexa [JOK
dbenona https://m.edsoo.ru/c77ddf4c
[TpakTuueckas paborta No 2.
53 P:I_HCHI/IC 3KC1‘[CFI))I/IM6HT2UIBHBIX Bubmmorexa HOK
https://m.edsoo.ru/fd0ced09
3aga4 no Teme "CrupTsl ¥ heHob"
54 Cucremaruzamus 1 00001eHme but6mmorekxa [IOK
3HaHU 1O TeMe https://m.eds00.ru/1810ch9b
55 AJIbIETU]IBI U KETOHBI: JIEKTPOHHOE but6mmoreka [IOK

CTpOeHHE KapOOHUIILHOU TPYTIIbI;

https://m.edsoo.ru/b139beaa
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TOMOJIOTUYECKUE PSJIbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

AJbIeruipl ¥ KETOHBI: (U3NYECKHE

bubnunoreka LIOK

% CBOWCTBA; pEaKIMK TPUCOCTUHCHUS https://m.edsoo.ru/c887425c
Peaknuu okuciieHus u
57 Ka‘le(IJlTBeHHHe pEeaKINK allbJICTHI0B bubamorexa LOK
https://m.edso0.ru/a393baa9
1 KETOHOB
58 CriocoOsl MoNTy4eHus albJIeTHI0B U bu6nmorexa LIOK
KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIC MIPE/ICTbHBIC
59 K:;[)60H0Bble KI/ICJII())TIIiI 0COOEHHOCTH brbmmorexa LIOK
’ https://m.edsoo.ru/fecOb113
CTPOCHHS UX MOJIEKYJI
H3omMmepus 1 HOMEHKIIaTypa
60 Kap6OIfOBI)IX KHCIIOT nyp bubmmorexa LIOK
o https://m.edsoo.ru/700cc87b
¢u3nueckue cBoicTBa
61 XHUMHYECKUE CBOMCTBA IIPEACIIBHBIX bubmuoreka [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edso0.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbUHOU
62 KHCJIOTHI. MHor006pa3Heyp Bubmmorexa HOK
https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIOT
OcoOeHHOCTH CBOMCTB:
HEMpeIeTbHBIX H aPOMaTHICCKUX
63 KapOOHOBBIX, TUKAPOOHOBBIX, bubnunorexa LIOK
THJIPOKCUKAPOOHOBBIX KHCIIOT. https://m.eds00.ru/83a08773
[IpencraBuTeNN BHICIIUX
KapOOHOBBIX KHUCIOT
64 [TonsiTHE O MPOU3BOTHBIX but6mmoreka [IOK

31



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

KapOOHOBBIX KHUCJIOT

https://m.edso0.ru/0d162d9d

CriocoOsl MoJTydeHus: U IpUMEHEHUE

bu6nmoreka [IOK

05 KapOOHOBBIX KHCIIOT https://m.edso0.ru/7c065c9d
CnoxHble 3(hUpBL: TOMOJIOTMYECKUI

66 pan 06maﬂ(%{))01;Myna HU30Mepus U bubnrorexa LIOK

’ ’ https://m.edsoo.ru/adfffe6d
HOMEHKJIAaTypa

67 du3nyeckne U XUMUYCCKHE bubnunoreka LIOK
CBOMCTBa >(h)UPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 10O

68 YpaBHEHHIO XUMHUECKOW PEaKIInHy,

Ha OIPEJIEICHUE MOJIEKYJIIPHOMN
(hOpMYyIIBI OPraHUIECKOTO BEIECTBA
ITpakTruueckas padora Ne 3.

69 Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
3aa4 1o Teme "KapOoHoBbIe https://m.edso00.ru/486671fb
KUCIOTHI. CoXxHbIE 3PupbI"

70 XKupsr: crpoenue, puszndeckue u bubmuoreka [IOK
XUMHAYECKHE CBOWCTBA (THIPOITH3) https://m.edsoo.ru/al19c5b98
Oco0eHHOCTH CBOICTB KHUPOB,

71 COZAEPIKALIMX OCTATKH bubnmnoreka [JOK
HeNpeAeIbHbIX KUPHBIX KUCIOT. https://m.edso00.ru/b0331922
2Kupsl B mpupone
MpbITa Kak COJIM BBICIIHX
KapOOHOBBIX KUCIOT, X M

72 uegg;)m:e. HOHﬂCTHOC ;) e Bubmmorexa LIOK

https://m.eds00.ru/3c566565
CHUHTETHYECKUX MOIOIIUX CPEeCTBaX
(CMCO)
73 ['eHeTn4eckas CBSI3b yriaeBOA0POI0B but6mmoreka [IOK
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Y KHCJIOPOJICOICPIKAIINX
OpPTraHUYECKUX BEIICCTB

https://m.edso0.ru/56790c96

Pacuétel 1o ypaBHEHUAM

74 .
XUMHYECKHUX PEaKIIHiA
75 CucreMmaruzanys 1 00001eHe bub6nmoreka [IOK
3HaHUI IO TeMe https://m.edsoo.ru/f8eaf2eb
OO01mmas XxapakTepuCTHKA YTIIEBOIOB
76 u KI;aCCI/I(bII)/IKaHEH yrneBg;OB " bubmorexa HOK
https://m.edsoo.ru/7a9693al
(MOHO-, TH- ¥ TIOJIMCAXaPHUIbI)
Monocaxapupsl: (pu3HuecKue bubmmoreka [JOK
77 .
CBOMCTBa M HAXOXK/ICHHE B IIPUPO/IC https://m.edsoo.ru/b4bdda2d
78 IIpuMeneHune TIIOKO3bI, €€ 3HAUCHUE bubnnorexa [JOK
B )KH3HENIEATSILHOCTH OpraHU3Ma https://m.edsoo.ru/5e61122d
Hcaxapupl: caxapo3a, MajabTo3a U
79 faKTO:{aI.) I;Iaxomz[ellzﬂe B IIPUPOJIE U bubmorexa HOK
https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JHCaXapHIoB
[Tonucaxapuapl: cTpoeHue
80 M&KpOMOJ'IIZ:K;I (1)I/I§I/I‘ICCKI/I€ " bubnuorexa LIOK
> https://m.edsoo.ru/72a04508
XUMHYECKHUE CBOMCTBA, TPUMCHECHHE
81 [TonsiTre 06 UCKYCCTBEHHBIX bu6muoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 oTpesieNieHUe JT0JIA BBIXO/1a bubnmnoreka [JOK
MPOAYKTA PEaKIMH OT TEOPETUYECKH https://m.edsoo.ru/7fde47ef
BO3MOYHOT'O
83 Cucremaru3anus U 0000IICHUE bubmuorexa [{OK
3HAHMU 110 pa3zeny https://m.edso0.ru/08d4364c
84 KontponbHas paboTa mo teme bubnuorexa [JOK
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https://m.edsoo.ru/08d4364c

"Kucnopoacoaepxariue
OpraHNYeCKHUe COeTUHEHUA"

https://m.edso0.ru/42c6678e

AMUHBL: KJIaccupUKaIys, CTpOCHNE
MOJIeKYI, o0mast opmyiia,

bubnunoreka LIOK

85 U30MepUs, HOMEHKJIATypa 1 https://m.edsoo.ru/efa7e6ca
¢u3nveckre CBONCTBA

86 XUMHUYECKHEe CBOMCTBA bubmuoreka [{OK
aMU(paTUIeCKUX aMUHOB https://m.edsoo0.ru/1bc5cf80

: CTpPOEHUE aHUJIHA
87 fct%tiiomi XUMHUYECKHUX CI;OI‘;ICTB bubmmorexa LIOK
https://m.edso0.ru/39cd21f1

aHWINHA

88 CriocoObl 1osTyueHus: ¥ IPUMEHEHUE Bbu6mmoreka [JOK
ann(aTHIECKUX aMHUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1

89 nzomepusl, pusnueckue CBOicCTBa. bubmmnoreka HOK
OtTaenbHbBIC TPEACTABUTEINH 0. https://m.edso0.ru/d1773e80
AMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA

90 AMHUHOKHCIIOT, UX OMOJIOTHYECKOe bubmmoteka IIOK
3HaYeHHne aMUHOKHCIOT. CHHTE3 U https://m.edsoo.ru/77df705a
THJIPOJTU3 TICTITHIOB

91 benku kak npupoaHbIe OJIUMEDHI; bubmuoreka [IOK
CTPYKTYpbI O€JIKOB https://m.edso00.ru/429e9899

92 XUMHUYECKHE CBOMCTBA OEIIKOB Bubmmorexa HOK

https://m.eds00.ru/6237306d

Asorcoziepatiie but6mmoreka [IOK

93 TeTEPOIUKIMYECKUE COSTUHEHUS.

HYKJ'ICI/IHOBBIC KHCJIOTHBI: COCTaB,

https://m.edsoo.ru/521d1431
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CTPOCHUC U Ouoyioruyeckas POJIb

[TpakTrueckas padota Ne 4.
Pemenne skciepuMEHTAIBHBIX

bubnunoreka LIOK

%4 3a7a4 1o TeMe "A30TCoAepIKaIlme https://m.edsoo.ru/8e3c02d1
OpraHu4eckue coenHeHus"

[TpakTrueckas padota Ne 5.

95 Pemenue skcriepuMeHTaNbHBIX bubnnorexa [JOK
3ama4 o teme "Pacrno3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTUHECHUM"

KonTponbnas pabota no teme
96 "Asofcozlepxcariuue OpraHUYECKHE bubmmorexa [IOK
| https://m.edsoo.ru/ce561bc7
COETUHEHUS
OcHOBHbIE OHATUSA XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN
97 1 METOIBI UX zI/IHTpe3a — ! bubmorexa HOK
https://m.edsoo.ru/7aa63ebd
MoJIMEepH3aIus U
MOJIMKOHICHCAIIUS

98 IInactMaccel. YTunuzauus u bubnmorexa LIOK
nepepaboTKa MIacTuKa https://m.edsoo0.ru/82242e0f

99 DJ1acTOMepbl: HaTypaJbHbINA bubnuotexa [JOK
CHHTETHYECKHE Kayuyku. Pe3uHa https://m.edso0.ru/246103ec
Bonokna: HaTypanbHbIE,

100 HCKYCCTBEHHbBIE, CHHTETUYECKHE. bubnmnoreka [JOK
[MonuMeps! crierUuamTbHOTo https://m.edso0.ru/5963a601
Ha3HAYCHUS
[TpakTuyeckas padora Ne 6. Bumorexa LIOK

101 Pemenue skcriepuMeHTaIbHBIX

3a1ad4 o teme ""PacriozHaBanue

https://m.edsoo.ru/3aebd77a
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mIacTMacc v BOJIOKOH"

O06001IeHrEe U cCUCTEMAaTU3 AU

M3y4YEHHOI'0 MaTepHuaia 1o TeMe Bu6muoteka [JOK
102 1
"BbICOKOMOJICKYJISIPHBIC https://m.edsoo.ru/6a22b1e8
coeIMHEeHUS "
OBILIEE KOJIMYECTBO YACOB I10 102 3 5
[NTPOI'PAMME
11 KJIACC
N KosnyecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
Tema Ypoka KOHTpOJILHI)Ie HpaKanecKue OﬁpaSOBaTe.]Ibele
n/n Bceero U3YYeHHS
padoTbI padoThbI pecypchl
1 Atom. CocTaB aTOMHBIX s€p. XUMUYECKUM 1 bubmuoreka [IOK
sneMeHT. M3oTomnst https://m.edsoo.ru/59c112ee
5 CTpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB, 1 bubnnorexa [JOK
KBAHTOBBIC YHCIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus Xumuaeckux 3J1eMeHTOB (s-, 1 bubmuoreka [IOK
p-, d-, f-amemenTHI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB IO ATOMHBIM 1 bubnmnorexa [JOK
opouTaIsIM https://m.edsoo.ru/f5f750fe
DNEKTPOHHBIE KOH(PUTYpaALlUd aTOMOB
5 Z-)J'ICMCII-:TOB B OCHOEI){OAZII)/I EOSﬁY)KI[éHHOM 1 bubmorexa HOK
https://m.edso0.ru/8149e846
COCTOSIHUH
6 DIIEeKTPOHHBIE KOH(PUTYpAITUA HOHOB. 1 bubnuotexa [JOK
DJIEKTPOOTPHUIIATETHLHOCTD https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3akoH u I[lepuoanueckas
7 cncp;eMI; XAMHYECKHX BJIeMCETOI); . N. 1 bubmmorexa LOK
. . https://m.eds00.ru/16957c01
MenneneeBa, cBsI3b C COBpEMEHHOW Teopueit
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CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH

bubnunoreka LIOK

8 IPOCTBIX U CJIOXKHBIX BEILICCTB IO TPYIIIaM 1 https://m.edsoo.ru/f8468927
nepuogam
9 Cucremarusanys U 0000IeHrE 3HAHUH 110 bu6nmoreka [IOK
TeMe https://m.edsoo.ru/8fad2942
Bunbl xuMudeckoii cBs3u. MexaHU3MBbI
10 00pazoBaHus KOBAJICHTHOM CBSI3H. bubnnorexa [JOK
Bomoposnas cBsi3b. MexXMOIEKYISPHBIE https://m.edsoo.ru/5a8072af
B3aMMOJICICTBUS
BaneHTHOCTB M BaJICHTHBIE BO3MOXXHOCTH
11 aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI Bubmmorexa HOK
https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM
12 [IpencraBieHuss 0 KOMIUIEKCHBIX bubmmnoreka HOK
COCJIMHEHUSX: COCTAaB M HOMEHKIIATypa https://m.edsoo.ru/8c66b12a
BemiectBa MoekyIsipHOTO U
HEMOJIEKYJIAPHOTO CTpOeHMs. THIIbI bubmuoreka [IOK
13 .
KPHUCTAJUIMIECKUX PEIICTOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIECTB
14 [IoHsATHE O IUCTIIEPCHBIX CUCTEMAX. bubmuoteka [IOK
[IpencraBnenue o KOJIOUHBIX PacTBOpax https://m.edsoo.ru/da2c70e4
VcTrHHBIE PacTBOPHI: HACHIIIICHHBIE H
15 HeHaCBIH_[erHBIe pIZICTBopI/IMH(:CTB. bubamoreta LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatst
16 CriocoOsI BeIpaXCHHST KOHIICHTPAITUH bubnuorexa [JOK
pacTBOpoB https://m.edsoo.ru/328e653a
17 Pemenune 3ama4d ¢ HCIoIb30BaHUEM IIOHATHH bubnunoreka LIOK
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""MaccoBast J10J1s1 paCTBOPEHHOTO BelecTra',
"MOJIsIpHAasi KOHLIEHTparus"

https://m.edso0.ru/785e0ab4

Krnaccudukanust 1 HOMEHKIIaTypa bubmmoreka [JOK
18
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremarusanys 1 0000IeHNE 3HAHUH 110 bubnmoreka [IOK
TEMe https://m.edsoo.ru/8d2c6a3a
KonTtponsHast padora o temam "CtpoeHue
atoma. [lepuonndecknii 3akoH u
20 Hepuozmqlzcxil crucTeMa XUMHUYECKUX Bubmmorexa IOK
https://m.edsoo.ru/70a60aa4
sneMmenToB JI. 1. Menpaeneesa", "Ctpoenue
BeniecTBa. MHOroo6pasue BeuecTs"
Knaccudukanus XuMU4ecKnux peakiui B
HEOPraHMYeCKOW U OPraHMYeCKOW XUMUH.
21 3aI((I:H COXpaHEeHHMs MIE)ICCBI BEIIIECTB; 3aKOH Bubmmorexa HOK
’ https://m.edso0.ru/6335cdd2
COXPaHEHMsI U TIPEBPALIEHUs SHEPTUU TIPU
XUMHUYECKHX PEeaKLUsiX
29 TemoBbie 3¢ (HEKTHl XMMUYECKUX PEaKLIUi. bubmmnoreka HOK
Tepmoxumuyeckne ypaBHEHUS https://m.edsoo.ru/d1db86da
93 Brruncnenus no ypaBHEHHUSIM XUMHYECKUX bubmmnoreka HOK
PEaKIfii 1 TEePMOXMMHUYECKHM YPaBHEHUSIM https://m.edso0.ru/87b13954
CKOpOCTbh XMMHUYECKOHN pEeaKluH, €€
24 3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanu3 u xatanuzatopsl
25 ['omoreHHbIe U TeTepOreHHbIE PEaKIIH
IIpaktrueckas padora Ne 1 mo teme
26 "é).]'II/IHHI/Ie pasnfquHx (hakTOpOoB Ha bubmmorexa LIOK
. | https://m.edsoo.ru/1facaldl
CKOpPOCTb XUMHUYECKOH peakuuu
27 OO6patumMble 1 HEOOpATUMBbIEC PEAKIIUU. bubmuotexa [JOK
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XUMHUYECKOE PABHOBECHE

https://m.edso0.ru/30952f9b

[TpakTrueckas padota Ne 2 o Teme

28 "BausiHue pa3NUYHbIX (GaKTOPOB Ha Bubmmorexa IOK
" https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHS
DIIEKTPOIMTHICCKAS JUCCOIALIHS.
29 CI/IJ‘IBHI::IG U ciabbie BfI[CKTp(L)IJ'II/I;IH. Crenenn bubnrorexa LIOK
https://m.edsoo.ru/5f766bdf
JIACCOLIMAIIAN
HNonHoe npousBenenre BoAbl. Cpeaa BOIHBIX
30 paCTBOpO]S Bozlof)oz[HLH?I jOKaS;)TfHL (pII[{) bubmrorexa LIOK
https://m.edso0.ru/3966ca89
pacTBopa
31 I'mpponus coseid. Peaknuu, nporekaronye B Bbu6moteka [JOK
pacTBOpax 3JICKTPOJUTOB https://m.edsoo.ru/09d5a9bd
ITpakTuueckas padora Ne 3 mo Teme
32 ")I()I/IMquCKHe ;)ealcum/l B pacTBOpax Bubmmorexa IOK
. https://m.edsoo.ru/2e3daeb0
JIIEKTPOJIUTOB
OKHCITHTEIIbHO-BOCCTAHOBUTEIHHBIC
33 peakuuu. BaxkHeinme okuciIuTenu u bubmorexa HOK
https://m.edso0.ru/56226060
BOCCTAaHOBUTEIIN
34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO-MOHHOT0) bubmmnoreka HOK
Oananca https://m.edsoo.ru/fb691387
35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemienue 3a1au pa3auyHbIX TUIOB bubmorexa HOK
https://m.edsoo.ru/5a859d16
37 Pemienue 3a1au pa3auyHbIX TUIOB bubmorexa OK
https://m.edsoo.ru/5afa265d
38 Cucremarusanys 1 0000IeHNE 3HAHUHN 110 but6mmoreka [IOK

teme "XuMHU4uecKre peakuun"

https://m.edsoo.ru/c161eh85
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KonTtponbHast pabora o Teme "Xumuueckue

bubnunorexa LIOK

39
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxxenne Hemerainos B Ilepuonnueckon
40 CUCTEME XMMHYECKUX AeMeHToB [I. U. bubnuorexa [JOK
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS HX https://m.edsoo.ru/8ca2dcad
atomoB. du3nyeckue CBOWCTBA HEMETAJIJIOB
AnoTponust HEeMETauIoB (Ha IpuUMepe bubnnoreka [JOK
41
KUCIIOpO/Ia, cepsbl, hochopa u yriaeposa) https://m.edsoo.ru/ef92c91c
42 Bognopon: nonyuenue, pusndeckue u bu6nmorexa LIOK
XUMHYECKHE CBOMCTBA. ['HaApHIbI https://m.edsoo.ru/0aa8f613
T"anorensl: Hax0XKICHIE oJie,
43 CHOC(F)6§II) ;; . ::IiﬂHZHEHr;iiinﬂe " Bubmmorexa IOK
I, https://m.edso0.ru/4e223795
XUMHUYECKHE CBONCTBA
l'anorenoBonoponasl. Baxuermme
44 KI/ICJ‘IZ I:) IZOHGP)KI;I’I ue ::)I; EEI;M bubnuorexa LIOK
poAcoAcprRatl A https://m.edso0.ru/6b3255e6
raJjoreHOB
Jla6 0
o | ormme xsmes o
i P https://m.edsoo.ru/6971aca4
TaJIOTEHOB M X COCTUHCHHM
IT 6ota Ne 4. P
46 oxencpuvemamm sata o e bitsorera LIOK
N P \ A https://m.edsoo.ru/8b26fecd
T"amorensl
Kucnopon: mabopaTopHbie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHUSI, bubnmnoreka [JOK
47 .
dbuznyeckue u XuMudeckre cBoicTBa. O30H. https://m.edsoo.ru/c8abc36a
[IpumeHeHne KUCIOpOaa U 030HA
bu6muoreka [IOK
48 OKcuIbl U IEPOKCHIBI nosmotexa I

https://m.edsoo.ru/5c¢8816a0
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bubnunorexa LIOK

49 Pemienue 3a1a4 pa3nuyHbIX THIIOB https://m.edsoo.ru/2b6d8bAb
Cepa: HaXOXXJEHHE B TIPUPOJIE, CTIOCOOBI
50 HOJII)yquI/ISI, (f)lnmqecmfe II/)I );HI/IMI/I‘-IeCKI/Ie Bubmmorexa IOK
cBoficTBa https://m.edsoo.ru/46afae16
bu6nmoreka [IOK
>1 CepoBosopox, cyb i https://m.edso0.ru/7c875999
59 Kucnopozaconepxamiye coeTMHEHUS CEPBI. bubmmorexa LIOK
OCOOCHHOCTH CBOWCTB CEPHOM KHCIIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuueckas padora Ne 5. Pemenue
53 SKI:JHGPI/IMGHTELHI;HBIX 3anad rno reme "Cepa u Bubmmorexa HOK
N " https://m.edsoo.ru/0afb05e4
e€ coeMHeHHS
A30T: HaxOXJIeHHE B IPUPOJE, CIIOCOOBI
o4 MOJIy4EHUS qz)lnmqecml:e E );HI/IMI/IHGCKI/Ie Bubmmorexa IOK
M ’ https://m.edsoo.ru/badd2255
CBOWCTBA. AMMHAK, HUTPUIIBI
55 Kucnoponconep:xaime coeqUHEHNsI a30Ta. bubmuoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KHUCIIOTHI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3oTa 1 €ro COeIMHEHUH. bubmmnorexka HOK
A30THBIE y10OpeHus https://m.edso0.ru/129f5059
docdop: HAXOKACHUE B IPHPOJIE, CIOCOOBI
S7 nonﬁ){ell)ms[ (1)1/1311/11quKI/1e prEMfIquKHe bubmmorexa LIOK
M ’ https://m.edsoo.ru/9a6b43ec
cBoiictBa. @ochunbl u pochun
58 Oxkcunsl pocdopa, pochopcoaepxariue bubnmnoreka [JOK
kucinoTsl. Conu hocopHO KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue docdopa 1 €ero coeTMHEHUH. bubmuoreka [JOK
docdopHbie ynoOpeHus https://m.edsoo.ru/a218070a
50 [Tpaktuueckas padota Ne 6. Pemnienne bubnuorexa [JOK

AKCIEPUMEHTAIBHBIX 33724 10 TeMe "A30T U

https://m.edso0.ru/8175ac3f
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docdop u ux coequHeHUs"

VYriiepoa: HaX0XACHUE B IPUPOJIE,

61 QIIOTPONHBIE MOAU(DUKAIUY; PU3HUECKUE U Bubmmorexa IOK
° ’ https://m.edsoo.ru/1eb19f9e
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
62 Oxkcua yrinepona(Il), okcun yrinepona(IV), bubmuorexa [{OK
yrojibHast KUCJI0Ta B € COoJIn https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3muIHBIX TUTIOB bubmorexa HOK
https://m.edso0.ru/6029b609
Kpemuuii: HaxokeHHE B IPUPOJIE, CIIOCOODI
64 H(I:queHl/Iﬂ (1)14314{{160Kne u I):Hfmiecxne Bubmmorexa IOK
M ’ https://m.edsoo.ru/143558ab
CBOICTBA
65 Oxkcun kpemuusi(I1V), kpeMHueBas KUcoTa, bubnnoreka [JOK
CHJTHKATBI https://m.edsoo.ru/3170e7bl
[TpruMeHeHre KpEMHUS U €T0 COeTUHEHUH. bubmmorexa LIOK
66 Creiio, ero nonyHeHe, BILIE CTeKna https://m.edsoo.ru/393cdac0
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3muIHBIX THIIOB bubnuorexa LIOK
https://m.edsoo.ru/b624f801
68 CuctemaTtuzanus ¥ 0000IIeHHEe 3HAHUH 110 bubmuoreka [{OK
teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTtponbhas padora no Teme "Hemerasmisr" Bubmmorexa HOK
https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboThI, bu6muoreka [JOK
KOPPEKIIUS OITHOOK https://m.edsoo.ru/2b7e9510
[Tonmoxenune metamios B [lepuoanueckoit
71 CUCTEME XMMHUYECKUX 3JIEMEHTOB. bubmuorexa [{OK

Oco0EHHOCTH CTPOCHUS JICKTPOHHBIX
000JI0YEK aTOMOB METAILIIOB

https://m.eds00.ru/9839c16¢
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7 OO6mue ¢puznyecKkre CBOMCTBA METAILIOB. bubnmoreka [JOK
[TprMeHEeHrEe METAIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
73 CmuiaBsl MetasuioB. Kopposust Merasmios bubmorexa LIOK
https://m.edso0.ru/42b872e3
74 Pemenue 3aay pa3nuMaHbIX TUIIOB bubamorexa LIOK
https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN DSl HAPSKEHUIMA
75 MeTaJIJII)OB. O61ue cnolz:olgbl H(I))J'IyquI/I}I bubmorexa [IOK
https://m.edsoo.ru/94eb377a
METaJIJIOB
OO6mas xapakrepucTuka MmeTayioB [A-
rpyms! lleprpoanyeckoi cucteMsl
76 XUMHUUYECKHX 3JIeMeHTOB. HaTpuii n kanuii: Bu6mmoreka [JOK
nosyueHue, GUu3nIecKue i XUMHIECKUE https://m.edsoo.ru/e12c26b3
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUU
O61mas xapakTepucTuka MetamioB [1A-
rpymsl lleproanyeckoi cucteMbl
77 XUMHYECKHUX 2JIEMEHTOB. Marauii u bubnmorexa LIOK
KaJbIUiA: IOTy4eHne, puzndeckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUN
78 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHUs bubmorexa LIOK
https://m.edsoo.ru/c74bfae9
79 AIOMUHUI: IOy4YeHHe, pusndeckue u bu6muoreka [JOK
XMMHYECKHE CBOMCTBA, MPUMEHEHHUE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOHCTBA OKCHIA U BuGmorexa LOK
80 TUAPOKCHUA ATFOMUHUS,

THUAPOKCOKOMIIJICKCHI AJIIOMUHHSA, UX

https://m.edsoo0.ru/5d12d318
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IIPUMEHEHHUE

81 Pemenune 3a1ay pa3nuMaHbIX TUIIOB
[Ipaktrueckas padora Ne 7. Pemienue
82 BKI:JHepI/IMCHTaJIiHBIX 3a7a4 1o TeMe bubamorexa LIOK
https://m.edsoo.ru/27a4af43
"Metaiuibl TJIaBHBIX noArpymnmn"
OO01mas XapakTepUCTHKA METAJIOB
83 no0ouHbIX noarpynn (b-rpymnm) Bu6mmoteka [JOK
[Teproau4ecKoil CHCTEMBI XUMHUYECKUX https://m.edso0.ru/610d7431
3JIEMEHTOB
84 ®dusnyecKkue 1 XUMUYECKUE CBOMCTBA XpOMa Bbu6mmotreka [JOK
U €r0 COCMHEHUIA, MX IPUMEHECHUE https://m.edso0.ru/9911bef3
Baxuelimme coeTMHCHNS MapraHIia.
85 [Tepmanranat Kaim ero OKIfCJ'II/IlI:IeJ'ILHHe bubnrorexa LIOK
. ’ https://m.edso00.ru/039d69c8
CBOMCTBa
®dusndeckue 1 XUMHIECKUE CBOMCTBA
86 xKenesa u ero coequHenuit. [lonydenue u bubmorexa LIOK
https://m.edsoo.ru/1b7f8741
MPUMEHEHUE CIUIaBOB XKele3a
87 duznyeckne 1 XUMUYECKHE CBOMCTBA MEJTH bubmmoreka IIOK
U €€ COCIMHEHMIA, MX TPUMEHEHUE https://m.edsoo.ru/2bc0f954
duszndeckre ¥ XUMUUECKHE CBOMCTBA IIUHKA
88 U €T0 COSJIMHCHUM, NX TPUMCHEHHE. ) bubmorexa [IOK
’ https://m.edsoo.ru/b1f2beal
"M IpOKCOKOMITIICKCHI ITUHKA
[Ipaktrueckas padbota Ne 8. Perenue
89 BKI::HCpI/IMeHTaJII:;HBIX 3a/1a4 10 TeMe bubmrorexa LIOK
https://m.edsoo.ru/a6e352ea
"MeTasisl TOOOYHBIX OArpymm”
90 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB bubmorexa HOK
https://m.edsoo.ru/a8b83d83
91 O06o0meHre 1 cucTeMaTr3alus H3y4eHHOTO but6mmoreka [IOK
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Martepuaina o teme "Mertanibr"

https://m.edsoo.ru/e91fe975

92 KonTtponbHast padora no Teme "MeTtasibr" bubmmorexa LIOK
https://m.edsoo.ru/83f63ea3
93 AHanm3 pe3yabTaToB KOHTPOJBbHON paboThI, bubmuorexa [{OK
KOPPEKIIHS OIHO0K https://m.edsoo.ru/9ebff2fd
Ponb xumun B 00ecrieueHUN YCTOMYMBOTO
94 Pa3BUTHS YEJIOBEUYECTBA. HOH};ITI/IG 0 Bubmmorexa HOK
https://m.edso0.ru/080fe1f0
HAYYHBIX METOJaX MCCIICJOBAHHs BEIIECTB
HaydHble IpUHITUIIBI OpraHU3aAIHH
95 XUMHYECKOIO MPOU3BOJICTBA. Bbu6mmotreka [JOK
[TpoMbIlIUIEHHBIE CIIOCOOBI MOTYYCHHSI https://m.edsoo.ru/2e45a44f
BOKHENIIMX BEILIECTB
9% XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH bubmuoreka [IOK
CpeIbl ¥ €0 TOCIIECTBHS https://m.edsoo0.ru/9f11bf51
97 XuMHA U 310POBbE YEIOBEKA. bubmuoreka [IOK
JlekapcTBEHHBIE CPENICTBA https://m.edsoo.ru/a6552721
98 Xumus nmum. Pons XumMun B o0ecriedeHun bubmmoteka IIOK
MIUILEBON 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromMepHble cpe/icTBa. bubmuoreka [IOK
BerToBast Xumust https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENBLCTBE. BaxkHenme
100 CTpOI/ITeJ'IBHI:,Ie Y KOHCTPYKIIMOHHBIE Bubmmorexa HOK
https://m.edso0.ru/61e69003
MaTepuabl
101 XuMUS B CETLCKOM XO35HCTBE. but6mmoreka [IOK
Opranuueckie 1 MUHEepaIbHbIC yI00peHHUs https://m.edsoo.ru/fd39587d
102 CucreMmaru3anus 1 0000IIeHNe 3HAHUH 10 bubnunoreka LIOK

TEME

https://m.edsoo.ru/db979c70
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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ITPOBEPAEMBIE HA EI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOTPAMMbBI CPEJHEI'O OBIIETO
OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

1 Biagenue cucteMoil XMMUYECKUX 3HAHUMN, KOTOpPast BKIIKOYAET:

OCHOBOIIOJIATalOIlMe  IMOHATUS  (XMMMYECKUH  3JEMEHT, aroM, HW30TOIIbI,
JNIEKTPOHHAsi 000J0YKa aroma, S-, p-, O-3JCKTPOHHBIC OpPOUTAIM aTOMOB,
OCHOBHOE U BO30YXJEHHOE COCTOSHHE aTroMa, HWOH, MOJIEKYJa, BaJC€HTHOCTb,
AIIEKTPOOTPHIIATEILHOCTD, CTENIEHb OKHCIICHUS, XUMUYECKasl CBA3b (G- U T-CBSI3b,
KpaTHbIE CBSI3M), THOpUIM3aLMs AaTOMHBIX OpOUTaled, KpUCTALTUYECKas
peméTka, MOJb, MOJISIpHAsl Macca, MOJIIPHBIA O00BEM, MOJISIpHAs KOHIICHTpALIUs,
pacTBOpBl (MCTUHHBIC, AUCIIEPCHBIE CUCTEMBI), KPUCTAIIIOTUAPATHI, YTIACPOAHBIN
ckeneT, (yHKIMOHAJIbHAs TPYIIa, pauKal, HU30MEphl, CTPYKTypHas Gopmyina,
11 n30Mepus (cTpykTypHas, reoMeTpHuYecKast (umc-, TpaHCU30MepHusl),
' TOMOJIOTMUECKUN PsiJl, TOMOJIOTH, YTI€BOIOPOAbI, KUCIOPOA- U a30TCOAEpKaIUe
COEIMHEHUs, OMOJOrMYeCKH aKTHBHBIE BellecTBa (yIJIEBOABI, KHUPBI, OENKH),
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS,
KPEeKUHT, pUGOPMHUHT, THUIBI XHMHYECKHX  peakuuii  (OKUCIUTEIHHO-
BOCCTAHOBUTENbHBIE, D3K30- U JHAOTEPMUYECKUE, pPEaKIMM HOHHOIO OOMEHa,
rOMO- U TeTepOreHHble, 0OpaTHMble U HEOOpaTHMBbIE), PACTBOP, HJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOJIUTHYECKAs AMCCOLMALMs, CTENEHb JUCCOLMALNH,

OKHCJINTCIIb, BOCCTAHOBUTCIIb, J3JICKTPOJIM3, CKOPOCTbH XHUMHYISCKOM pCaKknum,

XUMHUYECKOE PAaBHOBECHE)

TEOPUHU U 3aKOHBI (TEOPHs] XUMHUYECKOr0 CTPOCHHSI OpraHMYecKUX BemecTB A.M.
BytnepoBa, Teopust 3JIEKTPONMTHYECKOW aucconuanuu, llepmoandecknii 3akoH
J.W. MenpeneeBa, 3aKOH COXPaHEHHUSI MaCChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHIA
1.2 S3bIK XMMHHM, MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMaHHUS
MPUIUHHOCTH u CHUCTEMHOCTH XUMHNYCECKUX SIBJ'IeHI/If/'I, COBPCMCHHBIC
MPEJCTAaBICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM H

Ha/IMOJIEKYJISIPHOM YPOBHSIX

IIPEACTABJIICHUS. O MEXAaHM3Max XMMHYECKUX PEaKLUd, TEPMOJUHAMUYECKUX U
13 KMHETUYECKUX 3aKOHOMEPHOCTSX HX IPOTEKaHWs, 0 XMMHUYECKOM PaBHOBECHH,

JUCIICPCHBIX CUCTEMAX

14 (aKTOJIOTUYECKHE CBENIEHHUS] O CBOWCTBAX, COCTaBe, MOJYUYCHHH U 0€30MMacHOM
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HCITOIb30BAHNN BaKHEHIITNX HCOPTaHUYCCKUX U OPraHUYCCKUX BCILICCTB B 6I>ITy

u HpaKTquCKOﬁ JACATCIIbHOCTH 4YCJIOBCKA

1.5

o0muMe Hay4YHbIe TPUHIMIBI XUMHYECKOTO TPOM3BOJACTBA (Ha TMpuUMepe

IIPOM3BOJICTBA CEPHOI KHCIOTHI, aMMHUaKa, METaHOJIa, IepepaboTKu HeTH)

CdopMUpoBaHHOCTH YMEHHIA BBISBIISTH:

2.1

2.2

XapaKTCPHBIC TIIPU3HAKW W B3aUMOCBSA3b H3YUCHHBIX HOHHTHﬁ, NIPpUMCHATH
COOTBETCTBYIOIIHEC IMOHATHA IIPHU OIIMCAHUU CTPOCHUA U CBOMCTB HCOPraHU4CCKUX

N OPraHn4Y€CKUX BCIICCTB U UX npeBpameHHﬁ

B3aMMOCBSI3b XMMHWYECKHUX 3HAHUH C HOHATHSIMM H MNpEACTABICHUAMU OPYTIUX
npeaMETOB  IJIA 0ojee OCO3HAHHOIO MOHUMAHHUS KM OOBICHEHHS CYHIHOCTU

MaTCpraJIbHOIO CAUHCTBA MHUpa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HaUMEHOBaHUS XHUMHYECKHX CcOoeIMHEHHI MEXIyHAPOIHOTO coro3a
TEOPETHYECKOM M TMPUKIATHON XMMHUM W TPUBUAIBHBIC HAa3BaHUS BEIIECTB,
OTHOCSIIIMXCSA K HW3YYCHHBIM KJIacCaM OpPraHUYEeCKHMX ¢ HEOPraHWYEeCKUX
COEeMHEHNN

XUMHUYECKYI0 CUMBOIIUKY JJISi COCTaBIEHUS (OpMyNl HEOPTaHUYECKUX BEIIECTB,
MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)

(bopMyJT OPraHMYECKUX BEIIECTB

CdhopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTaHNMYCCKUEC BEIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHHWA U KPpUTCPUHN IJIA

K.]'IaCCI/I(l)I/IKaIII/H/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnv4CCKrUC BCUICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHA W KPUTCPUH JIA

I(J'IaCCI/I(I)I/IKaLII/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IMYHBIM MPHU3HAKaM (YUCIYy U COCTaBy PEearupyrolyX BEIIECTB, TEIJIOBOMY
ety peakiyy, U3MEHEHUIO CTENEHEH OKUCIEHHUS SJIeMEHTOB, OOpaTHMMOCTU

pe€akuuu, y4aCTUro KaTanﬂsaTopa)

CdopMupoBaHHOCTH YMEHUS XapaKTePU30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXXIEHHOM COCTOSIHMH) U HOHOB XUMHUYECKHX dJIeMeHTOB 1 — 4
nepuonoB llepmoanueckoin cucremsl J[.MI. MeHneneeBa W UX BaJICHTHBIE
BO3MOXXHOCTH, HCIIOJIb3YySl TOHATHS S-, p-, O-3JIEKTpOHHBIE OpOUTAIH,

OHEPTCTUYICCKHUEC YPOBHU

CdopMupoBaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB

XUMHNUYCCKHUX JJICMCHTOB H 06pa3yeMHx nMH COC,III/IHGHI/Iﬁ no mnepuolaMm Hu

rpynmnam

CdopMupoBaHHOCTh YMEHHUSI COCTABJISATH ypPaBHEHUS XUMHUYECKHX peakUuid H
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pacKpbIBaTh UX CYLIHOCTD:

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ IIoCpEACTBOM COCTaBJICHUA

r AIIEKTPOHHOTO OanaHca 3TUX PeaKkIuit
YpaBHEHUS pEaKIUi Pa3IMYHBIX THUIIOB;, TIOJHBIE W COKPAIIEHHBIC YPaBHCHHUS
7.2 peakIuii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, MPU KOTOPHIX 3TH PEAKIUU UOYT
JI0 KOHIIa
23 peakumMii  TUAPONIM3a, peakluil  KOMIUIEKcooOpa3zoBaHus (Ha  mpumepe
' T'HJIPOKCOKOMITJIEKCOB IIMHKA U aTFOMUHUS)
8 CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:
Ha KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHUMOCTH PEAKIIMOHHON CIOCOOHOCTH
8.1 OpPraHUYECKUX COEAMHEHUU OT KPAaTHOCTH U THMA KOBaJCHTHOHW CBS3U (G- U T-
' CBsI3M), B3aUMHOTO BJIUSIHUSI aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX, a TaKkKe OT
OCOOCHHOCTEH peanu3aliy pa3IMIHbIX MEXaHU3MOB ITPOTEKAHUS PEAKIIUH
8.2 XapaKTepHbIE  XWMHUYECKHE  CBOHCTBA  BEMIECTB  COOTBETCTBYIOIIUMH
' OKCIIEPUMEHTAMU U 3aITUCSIMH YPABHCHUH XUMUYCCKUX PEAKITHIA
CdopMUpOBaHHOCTh YMEHHS XapaKTEPH30BaTh COCTaB M BAKHCUIIUE CBOWCTBA
BEIIECTB, MPUHAANEKAIUX K ONpeAeNEHHBIM KlaccaM M TpYIIaM COEIUHEHHMA
9 (mpocThie BelIeCTBA, OKCHIIbI, THIPOKCHBI, COIIM; YTJIEBOJOPOJbI, MPOCTHIE
3UPBI, CIIUPTHI, PEHOIBI, AJTLJETHU/IBI, KETOHBI, KAPOOHOBHIC KHCIIOTHI, CIIOKHBIE
3(UpBI, )KUPBI, YTIEBOAbI, AMUHBI, aMUHOKHUCIIOTHI, OCTTKH )
10 CdopmMupoBaHHOCTh YMEHHSI IPOBOAUTH PACU€Thl 10 XMMHUYECKUM (hopMmynaMm U
YPaBHCHHUSIM XUMHYECKHUX PEAKIMHA C UCTIOIb30BaHUEM (PU3NICCKUX BEITUIHH:
Macchl (00BEMa, KOJIMYECTBAa BEIIECTBA) IMPOAYKTA PEAKIUU, €CIIU OJHO U3
10.1 HCXOJIHBIX BEIECTB JIaHO B BHJIE PAcTBOpa C OMpENeIEHHOM MaccOBOM moJie
pPacTBOPEHHOTO BEUIECTBA WITU 1aHO B U30BITKE (MMEET MIPUMECH)
10.2 MacCOBOM WM 00BEMHOM JTOTH, BBIXO/IA MPOAYKTA PEeaKIIMH
10.3 TEIIOBOTO 3P dexTa peakuuit
104 00BEMHBIX OTHOILICHUIT Ta30B
10.5 M0 HAaXOXKICHUIO XUMUYIECKOH (POpMYITBI BeliecTBa
Brnanenue cucremoii 3HaHUN O METOJaX HAYYHOTO MO3HAHUS SIBJICHUN TPUPO/IBI,
UCIIOJIb3YEMBIX B ©CTECTBECHHBIX HAayKaX W YMEHHUE MPUMEHSTHh OTH 3HAHUS TIPH
11 HKCIIEPUMEHTAJIbHOM HCCIIEJOBAHUM BEUIECTB U Ui OOBSCHEHUS XMMHYECKUX
SIBIICHUH, UMEIOIIUX MECTO B MPUPOJIE, TPAKTHUECKOMN NEATEIHHOCTH YEIIOBEKa U
B IIOBCEJHEBHOM )KU3HU
12 CdopMupoBaHHOCTh YMEHHS TPUMEHSTH (HMCIONB30BaTh) 3HAHUS O COCTaBE H

CBOMCTBAx BE€OICCTB JIA BKCHepHMeHTaHBHOﬁ IMPOBEPKU THUIIOTE3 OTHOCUTECIBHO
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13

14

15

3aKOHOMEPHOCTEN IPOTEKAaHUS XUMHUUYECKUX PEaKUUid M I[POrHO3UPOBAHMS
BO3MOXKHOCTEM MX OCYIIECTBIEHUS; CHUCTEMHbIE XHMHUYECKME 3HAHUA IS
OOBSICHEHUS! M TPOTHO3UPOBAHUS SIBICHUN, HMEIOIIUX €CTECTBEHHOHAYYHYIO
MPUPOLY; AJIsl IPUHSTUS TPAMOTHBIX PEUICHUN MPOOJIeM B CUTYalUsX, CBSI3aHHBIX

C XUMHUEN

ChopmMupoBaHHOCTb yMEHUS IUIAHUPOBATb U MPOBOJUTH  XUMHUYECKHI
AKCIIEPUMEHT (IIOJyYEHUE U U3yUYEHUE CBOWCTB HEOPraHMUECKUX U OPTaHUYECKUX
BEUIECTB, KAYECTBEHHBIE PEAKIMHU YIJIEBOJOPOAOB DPA3JIMYHBIX KJIACCOB M
KHCIIOPOJICO/IEPIKALIIUX OPraHUYECKUX BEIIECTB, PEIICHHE KCIEPUMEHTATbHBIX
3aJa4 1O pPACIO3HABAHUIO HEOPraHWYEeCKMX W OpPraHMYeCcKUX BEIIeCTB) C
COOITIO/IEHHEM TTPaBHJI O€30MacHOT0 OOpAIIeHHS C BEIECTBAMU U Ja00paTOPHBIM
ob0opynoBanuem; (opMymupoBaTh LENHM HCCICIOBAHUSA;, NPEACTABIATH B
pa3ianuHoil (hopMe pe3ysbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX

JAOCTOBCPHOCTDH

ChopMHpPOBaHHOCTh ~ YMEHHUSI  OCYLIECTBIATH  LIEJICHANIPABICHHBIH  MOUCK
XUMHYECKOW MH(POPMAIMH B PA3IMYHBIX ICTOYHHUKAX (HAy4dHAsi U y4eOHO-HaydHAas
JUTEpaTypa, CpeAcTBa MaccoBo wuH(popMmanuu, cetb MHTEepHeT U japyrue),
KPUTHUYECKH aHAJIM3MPOBaTh XMMHUYECKYI0 HH(pOpMaluio, nepepadbarsiBaTh €€ U

HCII0Ib30BaTh B COOTBETCTBHUU C IIOCTABIICHHOM y‘-Ie6HOI71 3aga4deit

CdopMupoBaHHOCT, yMEHHSI TMPOTHO3UPOBATh, AHAIM3HPOBATH U OLIEHUBATH
UHGOPMAIIHIO C TIO3UILIUN PKOJIOTHYECKON 0€30MacHOCTH MOCTEICTBUI OBITOBOM U
IIPOM3BOJICTBEHHOM JIEATEIbHOCTH Y€JI0BEKa, CBI3aHHON ¢ IepepadOTKOM BEIECTB;
c(hOpMHUPOBAHHOCTh YMEHHI OCO3HAaBaTh OMACHOCTh BO3JICHCTBUSI HA IKUBBIC
OpraHu3Mbl OIPEACIEHHBIX BELIECTB, IMOHUMAs CMBICI ITOKa3aTels MpPeaeiabHON
JIOTTYCTUMOM KOHIIEHTPAIUH, U TMOSICHATh Ha MPUMEpax CIOCOObl YMEHBIICHUS U

MPEIOTBPAIIEHHUS MX BPEIHOTO BO3ACUCTBHSI HA OPTAaHM3M YeJIOBEKa

HEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'3 110 XUMUHU

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Teoperrnueckre OCHOBbI XUMHH
Crpoenue BemectBa. CoBpeMeHHass MoJelb CTpoeHusi aroma. Pacnpenenenue
AJIEKTPOHOB IO JHEPTreTUYeCKHM YypoBHsIM. Kiaccudukanuss XHMHUYECKHUX DJIEMEHTOB.
11 OCOOCHHOCTH CTPOEHHUS DJHEPreTHYECKMX YpOBHEH aTomMoB (S-, P-, d-37I¢MeHTOB).
OcHoOBHOE U BO30YXJIEHHOE COCTOSIHHSI aTOMOB. DIJIEKTPOHHAs KOH(HTrypaiusi aToMma.
BasieHTHBIE JIEKTPOHBI
12 Ilepronnueckas cucrema xumudeckux i3nemeHToB .M. MennaeneeBa. duznueckuii
' cmbicn Ilepunonnueckoro 3akoHa J[.MI. MenneneeBa. IlpuunHBI M 3aKOHOMEPHOCTH
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U3MEHEHHMSI CBOMCTB DJJIEMEHTOB M HX COG,[[I/IHGHI/II\/‘I no mnepuogaM U TIpylmam.
3aKOHOM€pHOCTI/I B U3MEHCHHHU CBOICTB MMPOCThIX BCHICCTB, BOAOPOAHBIX COCHHHGHHﬁ,

BBICHIUX OKCHUIOB U THAPOKCHUIIOB

1.3 BasneHTHOCTB. D5eKTpoOTpUIIATEILHOCTh. CTENeHb OKUCICHUS
Bunael xumudeckoil cBsi3u (KOBaJIGHTHAs, HOHHAs, MeETAJJIMYECKas, BOJOpPOJHAas) U
14 MexaHu3Mbl €€ oOpazoBaHus. MeXMoNeKyIsipHble B3auMmojeiicTBus. BemecTBa
' MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO CTpO€HUs. THIbl KPUCTAUIMYECKUX PEHIETOK.
3aBUCHMOCTb CBOMCTBA BELIECTB OT THIIA KPUCTAIIINYECKON PEIIETKN
15 Xumunueckass peakuus. Kiaccupukanuss XUMUYECKMX pPEaKUil B HEOPraHUYECKON Hu
' OpraHMYECKON XUMHUU. 3aKOH COXPAHEHHUSI MacChl BELIECTB
1.6 CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB
1.7 TernoBbie 3¢ GeKTh XUMUYECKUX peakiuil. TepMOXUMHYECKIE YpaBHEHHS
18 OOpatumble peakiuu. XuMudeckoe paBHoBecue. DakTopbl, BIHSAIOIINE HA COCTOSHUE
' xumudeckoro pasHosecus. IIpunuun Jle Hlarense
OnexTponuTnyeckas auccounanus. CuibHbIe W cladble AIEeKTpoiuThl. Cpeaa BOTHBIX
1.9 pPacTBOPOB BEILIECTB: KUCHas, HEUTpanbHas, menoyHas. Crenenb quccounanuu. Peaknuu
MOHHOTO 0OMeHa
1.10 I'maponus coneii. MonHoe npousBenenue Boasl. Bogopoanslii mokasarens (pH) pactBopa
CriocoObl  BbIpa)KE€HUSI KOHIIGHTPALlMU pPACTBOPOB: MaccoBas JA0JA PacTBOPEHHOTO
111 BEIIECTBAa, MOJISIpHas KOHILEHTpauus. HacbllleHHble W HEHAaCBIIIEHHbIE PacTBOPHI,
pactBOopuMOCTh. KpucTtammoruaparsl
112 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakinu. [loBeieHne BelecTB B Cpelax ¢ pasHbIM
' 3HayeHueM pH. MeTozbl 35eKTpoHHOr0 OanaHca
1.13 ONEeKTPOIN3 PACTBOPOB U PACILIABOB COJIEN
2 OCHOBBI HEOPTAHUYECKON XUMUU
21 Knaccudukanuss Heopranmdeckux coequHeHud. HomeHknaTypa HEOpraHWYeCcKHX
' BELIECTB
XVUMUYECKUE CBOWMCTBA BAKHEHIIMX METAIJIOB (HATpWUd, Kamui, KaIbLUWA, MarHUi,
2.2 AIIOMUHUH, IUHK, XPOM, JK€JIe30, Me/lb) U UX coequHeHni. O0mue crnocoObl MoaydeHus
METaJIJIOB
XWMHYECKHE CBOMCTBA BAXKHEWMIINX HEMETAJIOB (TaJIOTEHOB, Cepbl, a3ora, Qocdopa,
2.3 yriepoia U KpPeMHHs) M UX COCOUHEHUU (OKCHUIOB, KHUCIOPOACOIEPIKAIMMUX KHCIIOT,
BOJIOPOJAHBIX COCTUHEHHUI)
24 I'eneTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAMICKANINX K PA3JIMYHBIM KjaccaM
2.5 Wnentudukaiys HeOpraHMueckux coeiMHeHnid. KauecTBeHHbIE peakiuy Ha
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3.1

3.2

3.3

HEOPraHMYECKHE BEIIECTBA U MOHBI
OCHOBBI OPraHUYECKON XUMUH

OCHOBHBIE MTOJIOKEHHS TEOPUU XUMUYECKOTO CTPOCHUSI OPraHUYECKUX COeAMHEHU A.M.
byrnepoBa. YriepoaHblil CKeIeT OpPraHUYECKOM MOJIEKYJbl. KpaTHOCTP XUMUYECKOH
CBSI3U. S- WM P-CBsI3U. SP3-, SP2-, SP-ruOpuaM3anuu opOWTajeli aTOMOB yriepoja.
3aBHCUMOCTh CBOWCTB BEHIECTB OT XHMMHYECKOTO CTPOSHHS MOJIeKyl. [omoiory.

I'omonornueckuii pan. Mzomepus u u3oMepsl
[TonsiTue o pyHKIIMOHANBHOM rpyIie. OpueHTarmoHHbIE 3P GEKTh 3aMeCTUTEIICH

[lpencraBaenne o  kiaccupukanMy  OpraHMyeckux  BemiecTB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUH (cucTeMarudeckas) U TPUBHAJIbHBIE HA3BAHUS BaKHEHIINX

HpeIlCTaBHTCHGﬁ KJIaCCOB OPraHM4CCKNX BCHICCTB

3.4

CBoOOHOpaAMKAIBHBIA M MOHHBIA MeXaHU3Mbl peakuuu. lloHsTHEe 0 HyKieodwie u

anektpoduie. [Ipasuino MapkoBuukosa. [IpaBuno 3aiiiieBa

3.5

3.6

Ankanbl. XHMMHUYECKHME CBOMCTBA aJKaHOB: TaJIOTEHUPOBAHUE, JETUIPUPOBAHUE,
TEPMHUUYECKOE PA3J0KEHUE, KPEKUHI, H30Mepu3anus, ropenue. [lomydyeHue ankaHoB.
[uknoankansl. Criennduka CBONCTB LUKIIOAIKAHOB C MaJIbIM pa3MepoM Iukia. Peakuuu
IIPUCOEIMHEHHS M PAIUKAIIBHOTO 3aMEILCHUS

Ankenbl. XUMHYECKHE CBOMCTBA: pEaKIMM MNPHUCOEAUHEHHUS (TaJOr€HHpPOBAaHUE,
TUAPUPOBAaHUE, TUAPOTAJOT€HUPOBAHUE, TUApaTalus), TOPEHHs, OKUCJIEHHUS U

MMOJIMMEPpHU3allnH. HpOMLIIJ_IJ'IeHHHe u J'Ia60paTOpHLIe CITOCOOBI MOJIYYCHHS aJIKCHOB

3.7

AJ'IKaI[I/IeHI)I. XuMUUecKue CBOICTBaA AJIKaIUCHOB: pCaknuun MPUCOCAUHCHUA

(FI/II[pI/IpOBaHI/Ie, FaJIOFCHI/IpOBaHI/Ie), TOpCHUA U NOJIMMEpHU3alIUN. HOJ’Iy‘IeHI/Ie AJIKaIUCHOB

3.8

AnkuHbl. XUMHYECKHE CBOMCTBA: pEAKIMH TMPUCOEAUHEHHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, TUAPATAIUS, THIPOTAIOTEeHUPOBAHKE) KaK CIIOCO0 MOTyYeHUs! TOTUMEPOB
Y IPYTUX IMOJE3HBIX MPOAYKTOB. Peakiiuu 3amenienus. I'opeHre aneTuineHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IIJIAMEHW JUISI CBApKUM W PE3KM MeTauioB. [lpumeHeHue

aliCTHUJICHa

3.9

Apenbl. XumHueckue CBOWMcTBa O€H3071a: peakIUM MEKTPO(UIBHOTO 3aMEIIECHUs,
NpUCOeIUHEHUsl (TUApPUpOBaHME, TajoreHupoBanue). Peakius ropenus. OcoOeHHOCTH
XUMHUYECKHX CBOWCTB Toiyona. [lonydyenue 6enzona. OCOOEHHOCTH XMMUYECKHX CBOWCTB
ctupona. [lomumepuzanus crupona. CriocoOb! MOTY4YEeHUs U IPUMEHEHUE apOMaTHYECKUX

YTJIEBOAOPOIOB

3.10

Cnuptsl. [IpenenbHbie 0THOATOMHBIE COUPTHI. XUMHUYECKHUE CBOMCTBA: B3aUMO/JICHCTBUE C
HaTpUEM KaK CIOCOO YCTAaHOBJICHHS HAJIUYHS THIAPOKCOTPYIIBI, C TATOT€HOBOJOPOAAMHU
KaK CIOCO0 TOJYYEHHUs PacTBOPUTENICH, BHYTPH- M MEXMOJCKYJspHas JeruapaTanus.
Peaknust ropenms. Ilomydenwe sTaHoNa: peakinus OpPOKEHHUsS TIIOKO3bI, THIApPATAIUS

TUJICHA. DTUIICHTIIUKOIb U TIIMOCPUH KaK MPEACTAaBHUTCIIN NPEACIbHBIX MHOI'OATOMHBIX
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3.11

3.12

3.13

3.14

3.15

3.16

CIIUPTOB

@®enon. Xumuueckue cBoWcTBa (eHosa (peakuu C HaTpueM, THIPOKCHIIOM HaTpus,

opomom). [Tonyuenue penona

Anpaeruapl.  XHUMHYECKHE CBOWCTBA TMPEACNBbHBIX  aJbJCTUIIOB: THUJPUPOBAHHUE;
KAueCTBCHHBIC PEAKIMU Ha KapOOHUIIBbHYIO TPYMITy (peakius «cepeOpsHOro 3epKajay,
B3aumojeiictBue ¢ ruapokcunom Meau (II). IlomydeHue mpenenbHBIX allbJIETHIOB:
OKHCJIEHWE CIHUPTOB, THApATAllds aleTHICHA. AICTOH KakK IPEJICTAaBUTENb KETOHOB.

Oco0eHHOCTH peaklMKi OKUCIICHUS alleTOHA

KapOoHoBbIe KMCIOTBI. XUMUYECKHE CBOMCTBA MPEIEIIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX
KACIOT. OCOOEHHOCTH XUMHUYECKHUX CBOWCTB MYypaBBHUHOW KHCIOTHL. [lomyueHue
NpeJeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT: OKHCJICHHE aJKaHOB, AaJIKEHOB,
NEPBUYHBIX CIIUPTOB, allbAETHIOB. BricMe npenenbHble U HeNpenenbHble KapOOHOBBIE

KHCJIOTBI

Cnoxnble 3pupsl U xupbl. CrocoObl MOTYYEHHUS CIOXHBIX 3QupoB. OOPaTUMOCTb
peakuu sTepuduranuu. [IpuMeneHue cioXHbIX 3(QHUpoB B MHUIIEBONH M mapdroMepHOi
NPOMBIIIICHHOCTH. JKHpBI KakK CIOKHBIE A(HUPHI TIHLIEPUHA U BBICHIMX KapOOHOBBIX
KHCIOT. XMUMHUYECKHE CBOWCTBA JXUPOB: THAPUPOBAHUE, OKHUCIEHHUE. ['maponus, wuim
OMBUIEHHE, KUPOB KaK COCOO0 MPOMBIIIIEHHOTO NOJIYYEeHUs COJIEH BBICIINX KapOOHOBBIX

KUCIIOT. MBIIA KaK COJIA BRICIIUX Kap6OHOBI)IX KHUCJIOT

XVMHYECKNE CBOMCTBA IIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U aJbJAECTHIHOMN TPy
U MOJIOYHOKHcIoe  OpoxkeHue. IlpumeHeHume  rmoko3bl, €€  3HA4eHHE B
KU3ZHEJESATEIIbHOCTH OopraHusma. Jucaxapusr: caxaposa, MasbTO3a.
BoccranaBinBaromye U HEBOCCTAHABIMBAKOIIME AWcaxapuibl. ['uaponns aucaxapuaos.
[Tonmucaxapuapl: kpaxmail, MKoreH. CTpoeHHe MakpOMOJIEKYJ KpaxMmala, IIMKOTeHa U
HeJUTI0036l. PU3NYecKue CBOMCTBA KpaxMana M ILEJUTIOJIO3bl. XHMHUYECKHE CBOMCTBA
Kpaxmaja: THApOJIM3, KaueCcTBEHHAas peakuus ¢ HOoAoM. XHMHYECKHE CBOMCTBA
LEJUTIOJIO3BL: THAPOJIH3, MOTydeHHue >PHUpoB Ieunono3bl. [ToHATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK)

AMMHBI. AMUHBI KaK OpraHUYeCKHE OCHOBAHUS: PEAKIMH C BOJIOM, KUCIOTAMHM, PEaKIIMs
TOpCHUA. AHWINH Kak MNpEACTAaBHUTECIIb ApOMATHYCCKUX aMHUHOB. XUMHYEeCKHE CBOMCTBA
AQHWJIMHA: B3aWMOJICHCTBHE C KHUCJIOTaMH, OpOMHOHN BOMOHM, okucieHue. llomydenue
aMUHOB  QJKWJIUPOBAaHMEM aMMHaka UM  BOCCTAaHOBJIEHMEM  HUTPONPOU3BOJHBIX

YTJIEBOJIOPO/IOB

3.17

AMUHOKHCIIOTHI M O€NKU. AMHHOKHUCIIOTHI Kak aM(OTEepHbIE OpPraHUYECKHE COCAMHEHUSI.
OCHOBHBIE AMUHOKHCIOTHL, oOOpasymoommue Oenku. XHUMHYECKHE CBOMCTBa OEJIKOB:

TUAPOIIN3, ACHATYpaIis, KaueCTBEHHBIC (I[BETHBIC) pEaKIIMU Ha OCITKH

3.18

CTpoeHne U CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTH CBOMCTB IOJIMMEPOB OT CTPOCHUS
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MoJieKy. OCHOBHBIE CIIOCOOBI MOTYYEHHUS! BHICOKOMOJICKYIISIPHBIX COSIMHEHHN: PeaKLuu

MOoJIMMEpHU3allN1 U TOJIMKOHACHCAIIH. Knaccmbuxaum{ BOJIOKOH

Wnentudukanus opraHMuecKiux COeAMHEHUH. Pemene skcrepruMeHTaIbHbIX 33a49 Ha

349 pacno3HaBaHUE OPraHUYECKUX BELIECTB
3.20 I'enernueckas cBsA3b MEXKIY KjlacCaMH OPraHUYECKUX COEIMHEHUN
4 XUMUs U )KU3Hb
41 Xumus B moBceHEBHOM >ku3HU. [IpaBuia OezomacHoi pabOTHl ¢ €AKUMH, TOPIOYUMHU U
' TOKCHUYHBIMH BELLIECTBAMH, CPEICTBAMH OBITOBON XUMHHU
Xumuss U 300poBbe. XMMHSA B MEOULIMHE. XHMHUSA M CEJIBCKOE XO3SMCTBO. XUMHs B
49 HPOMBIIUIEHHOCTU. XUMHS M SHEPreTuKa: MPUPOAHBIA M MOMYTHBIA HEePTSIHOW Ta3bl, UX
' coctaB W wucnoibp3oBaHue. CocraB HepTn M €€ mepepaboTKa (MIPUPOAHBIE HCTOYHUKU
YIIIEBOI0OPOIOB)
XUMHS ¥ 3KOJIOTHs. XUMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl U €ro MOoCIeICTBUS.
43 Oxpana runpocdepbl, NOYBBL, arMocdeprl, ¢GuIOpbl U (ayHBl OT XHUMHYECKOTO
3arpsa3Henus. [Ipobiema 0TX010B U MOOOUHBIX IPOAYKTOB. AJIbTEpHATUBHbBIE HCTOUHUKU
SHEPruu
OO0ue npeacTaBlIeHUsT O MPOMBIIIICHHBIX CIIOCO0aX MOJYYEHUs XUMHUYECKUX BEIECTB
44 (Ha mpuMepe TNPOU3BOACTBA aMMHaKa, CEpHOM KuciuoTel). UYEpHas U 1BeTHas
' MeTayyprus. CTEKJIO U CHIIMKaTHas MPOMBIIUIEHHOCTh. [IpoMbliieHHast opraHudeckas
xumus. CpIpb€ 711 OPraHNYECKOU MPOMBIIIIIEHHOCTH
5 Tunbl pacu€THBIX 3a/1a4
51 Pacuérbl Macchl BemiecTBa Uin 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
' Macce Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB
5.2 Pacuérsl TemmoBoro 3¢ dexra peakuuu
5.3 Pacuérpl 00BEMHBIX OTHOIICHUN Ta30B MPU XUMHUECKUX PEAKIIUAX
5.4 Pacuérsl macchl (00BEMa, KOTMYECTBA BELIECTBA) MPOYKTOB PEAKLIUH, €CIIH OJTHO U3
' BEIIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérel MaccoBoif niM 00BEMHOM 1O BBIX0/1a MPOIYKTA PEAKIIUN OT TEOPETUUECKU
' BO3MO>KHOT'O
Pacuérsl macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOIYKTA PEAKIIUH, €CIIH OJTHO U3
5.6 BEILIECTB JJaHO B BUJIE pACTBOpPA C ONPEICIEHHON MAaCCOBOM JT0JIEH PAaCTBOPEHHOTO
BELICCTBA
5.7 Pac4€rhl ¢ HCIIONIB30BAHUEM MTOHATHH «MaccoBas JOJIS», «MOJISIPHAs KOHLIEHTPALM,
' «pacTBOPUMOCTD)
5.8 Haxoxnenue MonexkyssipHoi (hopMysisl OpraHU4ecKOro BELIECTBA 110 €ro MIOTHOCTH U

MaCCOBBIM JOJIAM 3JICMCHTOB, BXOAMIIUX B €0 COCTAB, UJIA 11O MPOAYKTaM CropaHus
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[Iposepsiemsre Ha EI'D mo Xxumuw TpeOOBaHMS
K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeILHOMN MPOrpaMMBI
CpeIHero o0Iero oopa3oBaHus

Kon
poBepsieM
oro
TpeOoBaHU
s

IIpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yIbTaTaM OCBOSHHUSI OCHOBHON 00pa30BaTENbHOM
MIPOTpaMMBI CPEAHETO OOIIEeTro 00pa3oBaHUs

1

Brnanenue cucremMoil XMUMUUECKUX 3HAHUHM, KOTOpasi BKJIFOYAET:

1.1

OCHOBOTIOJIATAIOIINE TOHATHS (XUMUYECKHIA 3JIEMEHT, aTOM, H30TOIIbI, AJIEKTPOHHAs 000JI0UKa aTOMa,
S-, p-, d-37MeKTpOHHBIE OpOWTANM aTOMOB, OCHOBHOE W BO30YXJIEHHOE COCTOSHHE aToMa, HOH,

MOJIEKYJIa, BAJICHTHOCTDb, JJICKTPOOTPULATCIIbHOCTD, CTCIICHb OKHUCJICHHSA, XUMHNYCCKasd CBA3b (G- n

T-CBA3b | ypaTubie cBA3M), rHOPUAN3ALMS ATOMHBIX OPOHMTANCH, KPUCTAILTHYCCKAs PEIIeTKa, MOJIb,
MOJISIpHasl Macca, MOJIAPHBIM 00bEeM, MOJISIpHASI KOHLEHTPALUs, PacTBOPHI (MCTUHHBIC, AUCIEPCHBIE
CHCTEMBI), KPHUCTAUIOTUAPATHI, YIIEPOAHBIA CKeNeT, (GYHKIUOHAIbHAS TPyIa, paguKall, H30MepHl,
CTpyKTypHast ¢opmyna, wu3oMepusi (CTPYKTypHas, TreoMmeTpudeckas (IHC-, TpPaHCU30MEpHS),
TOMOJIOTMYECKHH DAL, TOMOJIOTH, YIJICBOJOPOABI, KHUCIOPOA- M Aa30TCOICpXKAILINE COCAMHEHHUS,
OMOJIOTMYECKH AKTUBHBIE BEILECTBA (YIJIEBOABI, JKUPHI, O€JIKH), MOHOMEp, IMOJMMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COEMHEHUS, KPEKHHT, PUPOPMHHT, THIBI XUMHUYECKUX DPEaKIUi
(OKHCINTENBFHO-BOCCTAHOBUTEINIBHBIE, 9K30- U SHAOTEPMHUUYECKHE, PEAKIINM HOHHOTO 0OMEHa, TOMO- U
reTeporeHHble, oOpaTHUMbBle W HEOOpaTHMbIE), PAcCTBOP, OJIEKTPOJIUTHI,  HEIJIEKTPOJIHUTH,
JNEKTPOJINTUYECKAs  JIMCCOLMAIMS, CTENeHb JUCCOIMAllU{, OKHCIUTENb, BOCCTAHOBUTEID,
3JEKTPOJIN3, CKOPOCTh XMMUYECKON PEaKINH, XUMUYECKOE pPaBHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOSHUS OopraHmueckux Bemects A.M. bytneposa, Teopus
3NIEKTpOoauTHYECKON nuccouunanuu, [lepuonnueckuii 3axkon J[.M. MeHneneeBa, 3aKOH COXpaHEHMs
MAaccChl), 3aKOHOMEPHOCTH, CUMBOINYECKHHA SI3bIK XUMHUH, MHUPOBO33PEHYECKIE 3HAHHA, JICKAIINE B
OCHOBE IIOHUMaHUus IMPUYINHHOCTHU u CHUCTEMHOCTHU XUMHNYECCKUX HBHCHHﬁ, COBPEMCHHBIC
MMPEACTABJICHUA O CTPOCHNHN BEUICCTBA HA ATOMHOM, MOJICKYJIIDHOM U HAJIMOJICKYJIAPHOM YPOBHAX

1.3

MNpEeACTaBJICHUA O MEXaHM3MaX XHUMHUYCCKHUX peaxunﬁ, TEPMOAMHAMUYCCKUX W KHHCTUYCCKUX
3aKOHOMEPHOCTAX UX MPOTEKAHNA, O XUMUYCCKOM PAaBHOBECUH, JUCIICPCHBIX CUCTEMAX

1.4

(baKTO.HOFI/I‘-IeCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBE€, IMOJYUYCHHUU H 0e30IIaCHOM MCITOJIb30BaHUU
Ba)KHEHIITHX HCOPraHM4Y€CKUX M OPraHNYCCKHUX BCIICCTB B 6I)ITy nu HpaKTH‘IeCKOfl JACATCIIBHOCTHU
YCIIOBCKa

1.5

olmie HaydHble MPUHIWIB XUMHYECKOTO TPOW3BOACTBA (HA TPUMEpE MPOU3BOACTBA CEPHOM
KHCJIOTBI, aMMHaKa, METaHOJIa, TepepadoTKu HeTH)

CdopMupoBaHHOCTH YMEHU BBISIBIISITH:

2.1

XapaKTepHbIE IPU3HAKH H B3aMOCBA3b H3yUEHHBIX MMOHSATHH, TPIMEHATH COOTBETCTBYIOLINE TIOHSATHUS
TIPH OTIMCAaHWHU CTPOCHUS M CBONCTB HEOPTaHMYECKUX U OPTAaHMYECKUX BEIIECTB U MX MPEBpaIIeHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUU C MOHATHUSIMU U MMPEACTABJICHUAMU APYTUX IIPEAMETOB I Ooiee
OCO3HAHHOT'O TOHUMAHHS U 00BSICHCHUS CYITHOCTH MaTCpHUaAJIbHOI0 €IMHCTBA MUpa
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C(l)OpMI/IpOBaHHOCTB YMCHHA UCTIOJIB30BATh!:

3.1

HAUMEHOBAaHUSI XUMHUYECKAX COENWHEHHH MEXIyHApOTHOTO COI03a TEOPETHYECKON W MPUKIAIHON
XUMUU U TPUBHAIbHBIC HA3BAHMS BEIIECTB, OTHOCSIIMUXCS K M3YYEHHBIM KJaccaM OPraHHYECKUX U
HEOPTaHUYECKUX COCTUHCHUI

3.2

XUMUAYECKYI0 CHMBOJHKY JUIS COCTaBICHHS (OPMYJ HEOPraHWYECKUX BEIIECTB, MOJICKYJSPHBIX U
CTPYKTYPHBIX (Pa3BEpPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHMUYECKUX BELIECTB

ChopMHupOBaHHOCTh YMEHHUS KIIACCH(PUIIMPOBATH:

4.1

HEOPraHU4YCCKUE BEIIECTBA, CaAMOCTOATEIILHO BLI6I/IpaTI> OCHOBAaHUA U KPpUTCPpUU IJIA K.TIaCCI/I(i)I/IKaLII/II/I
N3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHu4YeCKHE BEUICCTBA, CaMOCTOATEIIbHO BLI6I/IpaTI> OCHOBaHHsA W KPpUTEPUHN IJId KHaCCI/Iq)I/IKaHI/IPI
HN3y4acMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 Pa3IMYHBIM NPHU3HAKaM (YHUCIIy U COCTaBy PEarupyIOIINX BEIECTB, TEINIOBOMY 3G (EKTy peakuuy,
W3MEHEHUIO CTENICHEH OKUCIICHHS JIEMEHTOB, 00OPATHMOCTH PEaKIMU, YIACTHIO KaTalnu3aTopa)

ChopMHUpOBaHHOCTh YMEHHUSI XapaKTepPH30BaTh JJIEKTPOHHOE CTPOSHHE aTOMOB (B OCHOBHOM H
BO30Y)KJICHHOM COCTOSIHUM) W HOHOB XHMHYECKHX 3jJeMeHToB 1 - 4 mepuomoB llepmoamyeckoit
cuctembl J[.MI. MeHneneeBa M WX BAJICHTHBIC BO3MOXKHOCTH, HWCIIONB3ys IOHATHS S-, P-, d-
AIIEKTPOHHBIE OPOUTAIHN, SHEPTETHUECKHUE YPOBHU

C(i)OpMI/IPOBaHHOCTL YMCHHA OOBSICHATH 3aKOHOMCPHOCTU U3MCHCHUS CBOMCTB XHMHYECKHX
OJICMCHTOB U O6p3.3yeMLIX MU COQILI/IHGHI/Iﬁ o epruogamM U rpymnram

ChopMUpOBaHHOCTb YMEHHSI COCTABISATh YPAaBHEHHS XHMHUYECKHMX PEaKLUUMH M PacKpbIBaThb HX
CYLIHOCTB:

7.1

OKHCIIUTEBHO-BOCCTAHOBUTENEHBIX PEAKIIHIA MIOCPEACTBOM COCTABIICHHS 3JICKTPOHHOTO OallaHca 3TUX
peakuuit

7.2

YpaBHCHUA peaKLII/Iﬁ PAa3JIMYHBIX THIIOB; IIOJIHBIC M COKPALICHHBIC YPAaBHCHUA peaKLII/Iﬁ HMOHHOI'O
O6MeHa, YUUThIBas YCJIOBUS, IIPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA

7.3

peakuuii THAPONIU3a, peakuuii KOMIUIEKCOOOpa3oBaHus (Ha IMpUMeEpe THAPOKCOKOMIUIEKCOB IIMHKA U
AIIOMUHUS)

C(i)OpMI/IpOBaHHOCTB YMCHHA MOATBCPIKAATD:

8.1

Ha KOHKPETHBIX MPUMEPaX XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPTaHHYECKHUX

coefMHeHHil OT KpaTHOCTH M Thna kosanenTHoit cssu ( O~ u T-CBA3N ) paapvmoro mmsmus
aTOMOB M TpPYIIl aTOMOB B MOJIEKyJiaX, a TakkKe OT OCOOEHHOCTEH peann3alnuy pPa3InIHBIX
MEXaHU3MOB ITPOTEKaHUs pPEeaKIUil

8.2

XapaKTepHble XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMH W 3alUCAMU
YpaBHEHUN XUMUYECKUX peaKIni

ChopMHUpOBaHHOCTh yMEHHS XapaKTEpPU30BaTh COCTaB W BaKHEHIIME CBOHCTBA BEICCTB,
MpUHAICKAIMUX K ONMPEACICHHBIM KiTaccaM W TPYIMIIaM COSAMHEHHH (IIPOCTHIC BEMIESCTBA, OKCHUIBI,
TUAPOKCHUIIBI, COJIM; YTICBOJOPOJBI, IMPOCThIe S(MUPHI, CHHPTHI, (EHOJBI, ATBJETH/bI, KETOHHI,
KapOOHOBBIE KUCIIOTHI, CJIOXKHBIC APUPHIL, )KUPBI, YTIICBObI, AMUHBI, aMUHOKUCIIOTHI, OCITKH)

10

ChopMUpOBaHHOCTh YMEHHUSI NPOBOAUTH pACUETHl 0 XUMHUYECKUM (QOpMYyJiaM M ypaBHEHUSIM
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XHUMHUYCCKUX peaxunﬁ C UCIIOJIBb30BAHUECM (I)I/IBI/IHCCKI/IX BCIINYHUH!

10.1

Macchl (00beMa, KOJIMUEeCTBa BEIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJHO U3 UCXOAHBIX BEIIECTB IaHO B
BHUJIE PacTBOpA C ONPENENICHHOW MacCOBOW J0Jeld pacTBOPEHHOIO BELIECTBA WM JaHO B U30BITKE
(MmeeT mpuMecH)

10.2

MacCOBOH UM 00BEMHOM J0JI1, BBIXOJa NPpOAYKTa peakKuu

10.3

TeTTI0BOT0 3P deKTa peakimii

10.4

00BEMHBIX OTHOIICHUI Tra30B

10.5

10 HAXOXKJICHUIO XUMHYCCKOM (bOpMyJ'IBI BCIICCTBA

11

Bianenue cuctemMoi 3HaHMM O METOAAX HAYyYHOI'O IIO3HAHUS SIBJICHUN IIPUPOABI, UCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX M YMEHHE NPUMEHATH 3TH 3HAHUS IIPU SKCIIEPUMEHTAJIbHOM HCCIIEJOBAaHUU
BEIIECTB M A OOBSCHEHUS] XMMHUYECKHUX SBJICHHUH, MMEIOIIUX MECTO B NPUPOXE, NMPAKTUIECKOH
JIeATENIBHOCTH YeJI0BEKA U B IIOBCETHEBHON XKU3HU

12

ChopMupoBaHHOCTh YMEHHS IPUMEHATH (MCIIOIb30BATh) 3HAHUS O COCTaBE U CBOIMCTBAX BELIECCTB AT
IKCIIEPUMEHTAIILHON MPOBEPKU THIIOTE3 OTHOCHUTENIFHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHYECKHX
peaxiuii 1 MPOrHO3UPOBAHUSA BO3MOXKHOCTEH HX OCYIIECTBICHHUS; CUCTEMHbIE XUMHUYECKHE 3HAHUS
Ul OOBSCHEHHS M NPOTHO3UPOBAHMA SIBICHUM, MMEIOLIMX €CTCCTBCHHOHAYUYHYIO NPHPOLY; MAJIS
NPUHATHSA TPAMOTHBIX PEIlIEHUH NPo0IeM B CUTYALHSX, CBA3aHHBIX C XUMHEH

13

ChopMupoBaHHOCTh YMEHHMS IUIAHHUPOBATh M MPOBOJUTH XMMUYECKUH 3KCIIEPUMEHT (TOJydyeHHE U
U3y4eHHE CBOWCTB HEOPraHWYECKUX M OPraHWYeCKUX BELIECTB, KAueCTBEHHBIE PEAKLUH
YIJIEBOAOPOJIOB PA3IMYHBIX KJIACCOB U KUCIOPOJCOAEPKAIIUX OPraHUYECKUX BELIECTB, PELICHUE
SKCIIEPUMEHTANBHBIX 337a4 10 pACMO3HABAHMIO HEOPraHMYECKUX W OPraHHYeCKHX BEIIECTB) C
cOOJIIOJIeHHEM TIpaBHJI 0E€30MaCHOTO OOpAaIleHUsl C BELIECTBAMHM M J1aOOpaTOPHBIM O0OPYAOBaHHEM;
(bopMyIHMpPOBaTh LI HCCIEAOBAHUS, TIPEJICTABIIATE B pa3IMuHON (opMe pe3ylabTaThl SKCIIEPUMEHTA,
aHAIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTh

14

ChopMupoBaHHOCTh YMEHHUSI OCYIIECTBIISITh eJICHANIPABICHHBIH TOUCK XUMHUYECKOH MH(pOpMAIUU B
Pa3IMYHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4Has JTUTEpaTypa, CpeliCTBa MaccoBOi MH(oOpMaIny,
ceTb MHTepHeT U Ipyrue), KpUTUYECKH aHAIM3UPOBaTh XUMUUYECKYIO HH(OPMALUIO, TiepepadaThIBaTh
€€ M UCII0JIb30BaTh B COOTBETCTBUHU C IIOCTABJICHHON Y4eOHOH 3a1aueit

15

ChopMupoBaHHOCTH YMEHHUS TPOTHO3UPOBATH, aHATU3UPOBATH U OLEHUBATh MH)OPMAIIHIO C TIO3ULIUH
9KOJIOTHYECKON 0€30MacHOCTH IMOCTEICTBUI OBITOBOM M MPOM3BOJACTBEHHOH JESITENbHOCTH YeJIOBEKa,
CBA3aHHON C TiepepadOTKON BemecTB; C(POPMHPOBAHHOCTH YMEHHWH OCO3HABaTh OMACHOCTH
BO3JIEMICTBHA Ha KHUBBIE OpPraHU3MBl OIPENEICHHBIX BEIIECTB, IOHMMAs CMBICHT I10Ka3aTems
NpeAeNbHON JOMYCTHUMOW KOHIEHTPAlUH, W TMOSICHATh Ha IpPUMEpax CHOCOOBl YMEHBIICHUS |
MPEIOTBPAIICHUS MX BPEIHOTO BO3/ICHCTBHS Ha OPTaHN3M YeJIOBEeKa

Ilepeuens aneMeHTOB coaepxaHusl, mpoBepsieMbIx Ha EI'D o xumun

Kon

HpOBGpSICMLIfI SJICMCHT COACPIKAHUA

TeOpeTI/I‘-ICCKI/Ie OCHOBbI XUMHNHU

11

Crpoenue BemectBa. CoBpeMeHHas MOJENIb CTpPOEHUs aToma. PacnpeneneHue 3IEKTPOHOB IO
SHEPreTHYECKUM ypoBHsAM. Krnaccupukanus XuMmMudecKuX 31eMeHTOB. (OCOOCHHOCTH CTPOCHUS
JHEPreTUUCCKUX YPOBHEH aTtoMoB (s-, P-, d-amemenToB). OCHOBHOE M BO30YXKJACHHOE COCTOSIHUS
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aTOMOB. SHCKTPOHHaH KOH(i)I/IpraI_II/IH aroma. BanenTtHrle OJICKTPOHBI

1.2 Ilepuonuueckas cucrema xumudeckux diemeHtoB J[.M. MenneneeBa. @Duznueckuid CMbICTT
Ilepuognueckoro 3axkona J[.JM. MenneneeBa. IlpuunMHBI M 3aKOHOMEPHOCTH HU3MEHEHHs CBOICTB
3JIEMEHTOB M MX COEIUHEHHMH MO MepHojaM M TpynmaM. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB
IPOCTHIX BELIECTB, BOAOPOIHBIX COCIUHEHHMH, BBICIINX OKCUIOB M THIPOKCHUIIOB

1.3 BanenTtHOoCTh. DnekTpooTpUIIaTENbHOCTh. CTENEHb OKUCIEHUS

14 Buapsl xuMudeckoil cBs3u (KOBaJeHTHas, MOHHAs, MeTa/UTMUecKas, BOJOPOAHAs) U MEXaHH3MBI ee
oOpazoBanusa. MeXMONEKYIsIpHbIE B3aUMOJCHCTBU. BellecTBa MONEKYIIPHOTO M HEMOJEKYJISIPHOTO
CTpoeHusl. THUmbl KpPUCTAIMYECKMX PEIIETOK. 3aBUCHUMOCTb CBOWCTBA BEINECTB OT THIA
KPHCTAIUTMYECKON PEIICTKH

1.5 Xumudeckas peakius. Knaccupukanus XUMHYECKHX PEaKIWid B HEOPTaHUYECKOH W OpPTraHWYeCcKOn
XUMHHU. 3aKOH COXPaHEHHsI MAacChl BEIIECTB

1.6 CKOpOCTh peakiny, €€ 3aBUCUMOCTD OT Pa3IMIHBIX (PaKTOPOB

1.7 TenmoBbie A3PPEKTH XUMHUECKUX peakuii. TepMoXxuMIueckrie ypaBHeHHS

1.8 OO0OpaTuMble peakiuu. XUMHUECKOe paBHOBecHe. MDakTOphI, BIUSIONIMEC HA COCTOSHHE XUMHUYECKOTO
paBHoBecus. [Tpunun Jle Hlatense

1.9 Onekrponuruueckas auccounanus. CuibHbIE W ciabble MeKTpoiuThl. Cpeaa BOIHBIX PacTBOPOB
BEILIECTB: KHCJasA, HeUTpanbHasi, menouHas. CteneHs aucconuanyu. Peakimy noHHoro oomMeHa

1.10 IMunponus coneit. MonHnoe npousBeaeHue Boabl. Bomopoausiil mokaszatens (pH) pactBopa

111 CriocoObl BEIpaXeHHUsI KOHIIEHTPALIMH PACTBOPOB: MaccoBas J10JIsl PACTBOPEHHOTO BEIECTBA, MOJISIpHAs
KOHIeHTpalus. HachlleHHble 1 HeHaChIEHHBIE PAaCTBOPHI, PACTBOPUMOCTh. KpHcTammoruapaTs

1.12 OKuCINTENHFHO-BOCCTAHOBUTENbHBIE peakuy. IloBeieHre BelecTB B cpeax ¢ pa3HbIM 3HaueHueM pH.
MeTob! 3IeKTpOHHOTO GanaHca

1.13 OIEKTPONH3 paCTBOPOB U PaCIUIaBOB COJIEH

2 OCHOBBI HEOPraHMYECKON XUMHUH

2.1 Kiaccudukaius HeopraHuueCKux coennHeHni. HoMeHknaTypa HeopraHndecKux BEIIeCTB

2.2 XuMHYeCKHe CBOWCTBAa BAKHEWIINX METAJUIOB (HATPUH, KaJIWW, KAIBIMN, MarHUHA, aTFOMUHUHN, ITUHK,
XpOM, JKeJe30, MeJib) M UX coepnHeHni. O0Iue crnocoObl OTydeHHSI METAIIOB

2.3 XHUMHYECKHE CBOWCTBA BAKHEHINIMX HEMETa/uloB (TaJOreHOB, Cepbl, a30Ta, (ocdopa, yriepoaa u
KPEMHHUS) U MX COEAMHEHNH (OKCHUIOB, KNCIOPOACOAEPIKAIINX KUCIOT, BOAOPOIHBIX COSTHHEHH)

2.4 I'eneTnyeckas cBsI3b HEOPTaHMUECKUX BEIIECTB, MPUHAIEKAIINX K PA3TMYHBIM KIlaccam

2.5 WnenTndukanus HeOpraHu4ecKux coeAnHeHn. KauecTBeHHbIE peakury Ha HEOpraHWn4eCcKre BelecTBa
Y MOHBI

3 OCHOBBI OPraHN4eCcKON XUMUHI
3.1 OCHOBHBIE TIOJIOKEHHSI TEOPHH XUMUYECKOTO CTPOCHHUSI OpraHMuecKux coeanHeHnit A.M. bytneposa.

YIepOIHEI CKENeT OpraHuueckol Moekyibl. KpatHocts xummueckoii cpszu, O~ u T-CBA3H gp3.
Sp?-, Sp-rubpuaM3aIMK OpOUTAIEH aTOMOB YIIIEpOia. 3aBUCUMOCTh CBOMCTB BEHIECTB OT XMMHYECKOTO
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CTPOCHUSA MOJICKYIJI. I'omomoru. I'omonoruueckmit pan. I/I30Mep1/m " U30MCPbI

3.2

[Tonstre o pyHKIMOHANBHOH TpyIie. OpueHTannoHHbIe 3(h()EeKThI 3aMecTUTeNeH

3.3

[IpencraBienne o KIacCUPUKAIIMN OpraHMYECKUX BemecTB. HoMeHKIIaTypa opraHudaeckux COeTMHEHUH
(cuctemMaTnydeckas) U TPUBHAIBHBIE HA3BAHUS BXXHEHINIWX TPEJCTABUTENEH KIIACCOB OPTaHMYECKUX
BEILIECTB

3.4

CBoOOgHOpaIMKATBHBIA W WOHHBIN MeXaHu3Mbl peakuuu. lloHaTne o Hykieodwune u amexTpoduIe.
IIpaBuno MapkoBHukoBa. [IpaBuio 3aiineBa

3.5

Ankanbl. XUMHYECKHE CBONCTBA allkaHOB: TaJIOT€HUPOBAHUE, JETHAPUPOBAHHUE, TEPMHUECKOE
pa3ioXeHne, KPEeKHWHT, u3omMepu3anus, ropenue. llomydenune amkanoB. lluknoankanel. Crenudpuka
CBOICTB UKJIOAJIKAHOB € MaJlbIM pPasMEpoM IHUKIIA. PeaKHI/II/I MPUCOCANHCHUA W paJuKaJIbHOI'O
3aMeIeHHs

3.6

Auikenpl. XMMHYECKHE CBOMCTBA: pPEAKIMU TMPHCOCAUHCHUS (TalOTCHUPOBAaHHE, THIPUPOBAHUE,
THIPOTaJOreHUPOBAHNE, THUAPATALUs), TOPEHHs, OKHUCICHHS W IOJHUMEpU3aiui. [IpOMBIIUICHHBIE H
71a00PaTOPHBIC CIIOCOOKI MOJTYUCHUS ATKCHOB

3.7

Anxagnenpl. XWMHYECKHME CBOWCTBA aJKaJMEHOB: pEaKIWH TPUCOSAWHEHUS (THIPHUPOBaHUE,
raJIOrTeHUPOBaHUE), TOPESHUS U MoJinMepu3anuu. [lonydeHne ankaaueHoB

3.8

AnkuHbpl. XMMHYECKHE CBOMCTBA: pPEaKUUH IPHCOCIUHEHUs (rajJOreHUpOBAaHUE, THIPHUPOBAHHE,
TUIpaTalys, TUAPOTaJOTCHUPOBAHME) KaK CHOCO0 IOJNyYeHHs MOJIMMEPOB M APYTHX TIOJE3HBIX
NpoAykToB. Peakmum 3amemnienus. ['opeHne aimeTuneHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOTO
IUTAMEHU JJIS CBapKH U pe3Ku MeTaiuoB. [IpruMeHeHune anernineHa

3.9

ApeHbl. XMMHYECKHE CBOMCTBAa OCH30JIa: PEaKIUH JIIEKTPOPHIBLHOTO 3aMEUICHUs, MPHCOETUHECHUS
(runpupoBaHue, ramoreHupoBanue). Peaknus ropeHus. OCOOEHHOCTH XMMHUYECKHUX CBOWMCTB TOIYOJIa.
[Monyuenue Oen3ona. OCOOCHHOCTH XMMHYECKHX CBOMCTB cruposa. [lomumepusaius cTHpoJa.
CriocoObl MoTy4eHUs 1 IPUMEHEHHE apOMaTHIECKUX YTIIEBOJOPOIOB

3.10

Couprsl. [IpenensHbie 0AHOATOMHBIE CIIUPTHL. XUMHYECKUE CBOMCTBA: B3aUMOICHCTBUE C HATPUEM KaK
Croco0 YCTAaHORBJICHUS HAJUYUs THIPOKCOTPYIIIbI, C TaJOr€HOBOJOPOJAMHU KaK CIOCO0 MOIydYCHHS
pacTBOpUTENIEH, BHYTPU- U MEKMOJIEKYJIsIpHas aeruaparauus. Peakuusa ropenus. [lonydyenue staHona:
peaxiusi OpOKEHUS TIIOKO3BI, THAPATANUS ATHIEHA. DTUICHIJIMKONbL U TIIUIEPUH KaK MPe/ICTaBUTETN
MPEJETbHBIX MHOTOATOMHBIX CIIUPTOB

3.11

®enon. XuMuueckne CcBOMCTBAa (eHoNa (peakuuu ¢ HATpHeM, THIPOKCHIOM HATpHsi, OpOMOM).
[onyyenne genona

3.12

Anpaerunpl. XMMUYECKUE CBOMCTBA MPEAEIbHBIX allbJICTHA0B: THAPUPOBAHNE; KAUECTBEHHBIE PEaKIUU
Ha KapOOHWIbHYIO Ipymiy (peakius "cepeOpsHOro 3epkaya'’, B3aUMOJCHCTBHE ¢ TUAPOKCUIOM MEIH
(I). TTonmy4eHne mpenenbHBIX albACTHUIOB. OKUCICHUE CIUPTOB, TUApATAIMS alleTWIeHa. AIETOH Kak
MpeJICTaBUTENh KeTOHOB. OCOOCHHOCTH peaKIy OKHCIICHsI alleTOHA

3.13

Kap60HOBI)Ie KUCIIOTEl. XHMUYECKHE CBOMCTBA npeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT.
OCOOEHHOCTH XUMHYECKUX CBOICTB MypaBBI/IHOﬁ KHCJIOTHI. HOJ'Iy‘-ICHI/IC npeaACIbHBIX OAHOOCHOBHBIX
Kap60HOBI>IX KHCJIOT: OKHUCJICHHE aJIKaHOB, aJIKCHOB, INEPBHUYHBIX CIHUPTOB, aJIBACTHUIOB. Bricine
MMPEACIbHBIC U HCNIPCACIIBHBIC Kap60HOBI>Ie KHCJIOTHI

3.14

Crnoxnasle 3¢upsl u kuphl. CHocoOBI TMOMYYEHHUS CIOXKHBIX 3(upoB. OOpaTUMOCTh peaKIUN
sTepudukanuu. [IpuMeHeHHe CIOXHBIX 3(PUPOB B TMUINEBOW W Map(rOMEpHOW MNPOMBIILICHHOCTH.
JKupbl kak ClOXHBIE 3(HPBI TIHMIEPHHA W BBICHIMX KapOOHOBBIX KHCIOT. XWMHUYECKHE CBONCTBA
JKUPOB: TUAPHUPOBAHUE, OKUCIICHHE. [ MIpOIN3, WM OMBUICHHE, KHPOB KaK CIOCO0 MPOMBIIIICHHOTO
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MOJTyYEHHSI COJIeH BRICIITNX KapOOHOBBIX KHCIIOT. MBIa kax conu Bbicmmx KapOOHOBBIX KHUCJIOT

3.15

XWMUYECKHe CBOWCTBA TJIFOKO3BI: PEAKIMH C YYacTHEM CIUPTOBBIX W QIBJETUAHOW TPYNIl H
MOJIOYHOKHUCIIOe OposkeHue. [IpuMeHeHHne TIIOKO3bI, e¢ 3HAYCHUE B JKU3HEACITEILHOCTU OpraHu3Ma.
Jucaxapuasl: caxapo3a, ManbTo3a. BOCCTaHAaBIWBAIONIME M HEBOCCTAHABJIMBAIOIIWE IUCAXAPUIBL.
I'mnponm3 mucaxapumos. llommcaxapuapl: kpaxman, TaukoreH. CTpoeHHe MakpoMOJIEKyN Kpaxmaa,
TJMKOTeHa U LeJUTIoN103bl. PU3MYECKUe CBOMCTBAa KpaxMalla U LEJUIII0JI03bl. XMMHUYECKHE CBOMCTBA
Kpaxmaja: THAPOJN3, KAYSCTBCHHAS PEaKIus ¢ MOJ0M. XHUMUYCCKUE CBOMCTBA IICILTFOJIO3bI: THIIPOIIH3,
norydeHue 3(hupoB 1esTono3bl. [loasTre 00 HCKycCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIHN IIIEJK)

3.16

AMUHBI. AMHMHBI KaKk OpraHMYeCKHe OCHOBAHHA: PEAaKLIHU C BOJAOH, KHUCIOTaMH, peaKlHs TOpeHUs.
AHWIMH KaK [PeICTaBUTENh AapOMaTHYECKMX AaMUHOB. XHMMHUYECKHE CBOMCTBAa  aHMIMHA!
B3aMMOJICHCTBHE C KHUCIIOTaMH, OpOMHON BOMOH, okuciieHHe. [lonmydeHne aMHUHOB alKMIIUPOBAHUEM
aMMHaKa U BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOJI0B

3.17

AMHHOKHCIIOTHI ¥ OEJKH. AMHUHOKHCIOTBI Kak aM(OTepHbIe OpraHudeckue coeauHeHnsi. OCHOBHBIC
AMHUHOKHUCIIOTBI, oOpasylomue Oenku. XHWMHYECKHe CBOWCTBA OENKOB: THIPOJIN3, JCHATYypalus,
KadeCcTBEHHBIC (IIBETHBIE) PEaKLMK HA OSJIKK

3.18

CtpoeHue M CTPyKTypa IOJUMEPOB. 3aBUCHUMOCTh CBOMCTB IIOJIUMEPOB OT CTPOEHHUS MOJEKYJI.
OcHOBHBIE CITOCOOBI TONYYEHUSI BBICOKOMOJEKYJISIPHBIX COEAMHEHUI: peakiuy MOJUMEpU3alnu U
nojukoHaeHcaunu. Knaccudukanus BoJoKoH

3.19

Nnentudukanys opraHu4ecKux COCIMHEHHA. Pelienue sKkcrepuMeHTaIbHBIX 33]1a4 Ha Paclio3HaBaHUE
OpraHUYECKUX BEILIECTB

3.20

I'eneTrueckas CBsI3b MEXY KJIacCaMU OPTaHUYECKUX COCUHEHUN

XUMHA U KU3HD

4.1

XuMmus B TMOBCeIHEBHOM km3HH. [IpaBuna OGe3omacHoi pabOThI ¢ €IKUMHU, TOPIOYNMH H TOKCHYHBIMHU
BEIICCTBAMHU, CPEJCTBAMU OBITOBON XUMUHU

4.2

XHUMHSA U 310pOBbE. XUMHSI B MEAULUHE. XUMUS U CEITbCKOE XO3IMCTBO. XUMUSI B IPOMBIIIIECHHOCTH.
XuMUsI M DHEPreTHKA: TPUPOTHBIN U MOMYTHBIA He(TIHOM Tra3bl, UX COCTaB M HCNojb3oBaHue. CocTas
HeTH U ee mepepaboTka (IPUPOHBIC UCTOYHUKH YTIEBOJIOPOJIOB)

4.3

XuMUsI U JKOJIOTHSl. XUMHUYECKOEe 3arps3HEHHE OKpyKarolled cpeiasl M ero mocienctsus. OxpaHa
ruznpocdepsl, TOUYBbI, aTMochepbl, GIOpEI U hayHbl OT XUMHIECKOTO 3arps3HeHus. [Ipodiema 0TX0/10B
Y TOOOYHBIX MIPOAYKTOB. AJbTEPHATUBHBIE HCTOUHUKH SHEPTUN

4.4

OO0mure mpecTaBIeHNsI O MPOMBIIUIEHHBIX CIOoc00axX MOITy4YeHHsS XUMHYECKHUX BEIIeCTB (Ha MpHMepe
MPOM3BOJCTBA aMMHaKa, CEpPHOM KHCIOTHI). YepHast U uBeTHas Metamwnyprus. CTeKIIO W CHIMKaTHAas
MPOMBIIUIEHHOCTh.  IIpombinutenHass — opranmdeckas  xumus.  Celppe  JIT  OpraHHUYECKOM
IIPOMBILUIEHHOCTH

Tunbl pacyeTHBIX 3a7a4

51

PacueTsl maccel BemiecTBa WM OObE€Ma Ta30B 10 W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM
00bEeMy OJTHOTO M3 YYACTBYIOIINX B PEAKITUH BEIICCTB

52

Pacuets TeroBoro a¢dekra peakun

53

PacueTsl 00BEMHBIX OTHOIICHHH ra30B IpU XUMHUYCCKUX PCAKIUAX

54

Pacdersr maccel (00beMa, KOJTMYECTBA BEIIECTBA) MPOTYKTOB PEAKITUH, €CIIA OHO M3 BEIIECTB JaHO B
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U30BITKE (MMEET MPUMECH )

55 PacueTst MmaccoBoit nir 00BEMHOMN JOJIH BBIXO/Ia TIPOAYKTA PEAKIIUU OT TEOPETUIECKH BOZMOKHOTO

5.6 Pacuetst mMaccel (00BeMa, KOJTHMYECTBA BEIIECTBA) MPOAYKTA PEAKIHH, €CIM OJHO W3 BEIIECTB JaHO B
BHJIE pacTBOPA C OMpPEACICHHON MacCOBOM JI0Jiei paCTBOPEHHOI'O BEIIECTBA

5.7 PacdeTs! ¢ ncmonp30BaHUEM TOHITHI "MaccoBast 10", "MoJIsIpHas KOHIeHTpanus'", "pacTBOPHMOCTS"

5.8 HaxoxneHne MOJeKyIspHON (GOpMYsIbl OPraHUYECKOrO BEIISCTBA MO €ro IUIOTHOCTH M MAacCOBBIM

JOJISIM BJIEMEHTOB, BXOAAIIUX B €0 COCTaB, UJIX IO MPOAYKTaM CropaHus
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