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HOSACHUTEJBHASA 3AITNCKA

Pabouast mporpaMmMa Mo XUMHH Ha YPOBHE CpeqHero ofOmero odpasoBaHusi paspaboraHa
Ha ocHoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
QDeneparun», TpeOOBaHMH K  pe3ynbraTaM OCBOEHHs (enepaspHOW 00pa3oBaTebHON
nporpamMmel cpenHero obOmmero odpasoBanusi(@OIl COO), mpencraBieHHbx B DenepanbHOM
rocynapcTBeHHOM oOpasoBarenbHoM craHmapre COQO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHOro mpenMera «Xumus» B 00pa3oBaTelbHBIX OpraHmsauusx Poccuiickoit @enepauumy,
peaNM3yIOLINX OCHOBHBIE 00pa30BaTeNIbHbIC MPOrPAMMBL, U OCHOBHBIX MOJOXeHUH «CTparernu
pa3BuTHsl BocnuTaHus B Poccuiickoit @eneparun Ha nepuon o 2025 roma» (Pacmopsikenue
[IpaButenbcra P® ot 29.05. 2015 Ne 996 - p.).

XuMmHsi Ha ypOBHE YIIyONEHHOrO H3YYEHHS 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4YHOro obpa3oBanusi yyamuxcs 10-11 kmaccoB. HM3ydyenuwe mnpenmera,
peanmsyemMoe B YCIOBHSX AU(QepeHIHPOBaHHOTO, MPOPMILHOTO OOyYeHUs, NPHU3BAHO
obecrieunTh 00IE00Pa30BATENPHYI0 M OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB LIKOJIBL,
HEOOXOIUMYIO IUIsl aianTalid BX K OBICTPO MEHSIOIIUMCS YCJIOBUSIM JKH3HU B COLUyME, a
TaKXe ST MPOAOIDKEHHs OOYYEeHHsT B OpTaHU3alMsx MpogeCCHOHAIBHOrO OOpa3OBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OTHOM U3 MPHOPUTETHBIX TUCLIUILIHH.

B nporpamMe mo XMMHUM Ha3HaueHHEe NpeaAMeTa «XHMHS» IOJIy4aeT MOAPOOHYIO
UHTEpIIPETaLI0 B COOTBETCTBUU C OCHOBomojararwoimuMu nojoxeHusmMu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COAepIKaHus, pe3yIbTaTOB 0Oy4eHHUs U TpeOOBaHUH K YPOBHIO
MOATOTOBKU BBITYCKHUKOB. CBUAETENBCTBOM TOMY SIBISIIOTCS CIEOYIOINNE BBIMOJHSEMbIE
NPOTrPaMMOM MO XUMHUHU (PYHKLIUH:

¢ HHPOPMAIMOHHO-METOIMYECKAs, peajn3alus KOTOpPOH OOecreYnBaeT MOJyYeHHE
NPEACTaBICHUST O LEJSIX, COAep KaHWM, OOImel crpareruu OOy4eHUs, BOCIUTAHUS U
pa3BUTHs OOYYAIOLIUXCS CPEACTBAMHU IMPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

®  OpPraHMU3aLMOHHO-TIAHUPYIOIIAS, KOTOpass ~ TPEAyCMAaTPUBAET  OMNpENeNICHHUE:
NPUHLHUIOB  CTPYKTYPHPOBAHUS M TIOCJIEAOBATENIbHOCTH  H3y4YEHHsI y4eOHOro
Marepuaia, KOJHMYECTBEHHbIX M KAUECTBEHHBIX €ro XapaKTEPUCTHK, IMOIXOAOB K
(OPMHUPOBAHUIO CONEPIKATEIBHONH OCHOBBI KOHTPOJII M OLEHKH OOpa3OBaTEJIbHBIX
IOCTIDKEHHH OO0yYaroIuxcss B paMKaxX HTOTOBOW arrecTauud B (opMe eIUHOro
rOCYAapPCTBEHHOTO HK3aMEHa 110 XUMHHL.

[Iporpamma muist yriryOaEHHOTO H3YYEHUS XUMUH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COEePIKaHUe, 00sI3aTeNIbHOE ISl M3YUECHUS
B paMKax OTHENbHBIX mpoduied, MNpeaycMaTpuBaeT  pachpereseHue U
CTPYKTYpHUPOBAHHUE €ro IO KJaccaM, OCHOBHBIM COZAEPKATENIbHBIM JIMHHSIM/pa3aenam
Kypca,

e 1aéT MpUMEPHOE pachpenesieHne yieOHOro BpeMeHH, PEKOMEHYEMOro ISl H3Y4EeHUs
OTAENbHBIX TEM,

e IpeIaraeT NPUMEPHYIO IIOCIEAOBATENbHOCTh HM3Y4YeHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH MOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKITPEIMETHBIX CBsI3€H;

e AT METOAMYECKYI) HHTEPHpEeTaluio Lelneld ©u 3agad H3y4YeHHs NpeaMera Ha
yrayOJNéHHOM YPOBHE C Y4Y€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEAHETrO
oOmmero o0pa3oBaHus, COAEPIKATENLHON XapaKTEPUCTHKU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUSI OCHOBHOW 0Opa30BaTENbHON MPOrpaMMbl CpeaHero obmero odpa3oBaHUs
(JIMYHOCTHBIX, METAMPEIMETHBIX, MPEAMETHBIX), & TAKXKE C YYETOM OCHOBHBIX BHIIOB



yueOHO-TIO3HABATENbHBIX JEHCTBUH OOYyYaroIerocst Mo OCBOCHUIO COIEPKAHUS
npeaMera.

I[ITo BceM Ha3BaHHBIM TO3MLMSM B MpOrpaMMe IO XUMHH HPEAYCMOTPEHA
MPEeMCTBEHHOCTh ¢ OOyYeHMeM XHWMHUU Ha YPOBHE OCHOBHOTO o0imero obOpasoBaHus. 3a
npeaeiaMu  YCTAHOBJIGHHOH MPOrpaMMON MO XHMHH — OOs3aTeNbHONW  (MHBapUAHTHON)
COCTaBIISIIOLIEH copepskaHusl yueOHOro npeamera « XUMHUS» OCTaéTCsl BO3MOYKHOCTD BBIOOpA €ro
BapUATHUBHON COCTAaBJIFOLIEH, KOTOpasi JOJDKHA ONMPENENAThCS B COOTBETCTBUU C HATIPABIICHHEM
KOHKPETHOTO npoduist oOydeHus.

B cooreerctBUM ¢ koHuenTyanbHbiMU mnojokeHusMu PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro U yriryOlIE€HHOro ypoBHEH B cucreme nudhepeHunpoBaHHOTO OOyYeHHs Ha
ypoBHe cpenHero odmero oOpa3oBaHUS XUMHs HA YPOBHE YIIYOJIEHHOrO U3yUEHUs] HAIIPABJICH
Ha pealu3alii0 TPEeMCTBEHHOCTH C TOCIEAYIOLUIUM JTanoM IOJY4YEHHS XHUMHYECKOro
0o0pa3oBaHUsI B pPaMKax W3yUYEHHUs] CIEHUANbHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHYECKHX
IVCLMIUIMH B BY3aX M OPTaHU3ALMSIX CPEIHETO MpodeCCHOHAIBHOrO 00pasoBaHus. B 3Tol cBsi3u
u3yueHne rmnpeaMera «XHWMHUS» OPHUEHTHPOBAHO NPEUMYIIECTBEHHO HAa pacIIUpeHue u
yrayOlieHHe TEOPEeTHYECKOW W TMPAKTHYECKOW IOATOTOBKH OOYYarOIUXCs, BbIOpPAaBIINX
onpenenéHHbId mMpodmib 00yUeHHs], B TOM YUCIIE ¢ MEPCHEKTHBON MOCIEAYIOLIETO IMOTyIeHUs
XUMHYECKOT0 00pa30BaHUs B OpraHU3aLMsIX mpodeccuoHanbHOro obpasosanus. Hapsay ¢ stum,
B cere TpeboBanmii ®PI'OC COO k miIaHupyeMbIM pe3yJbTaTaM OCBOEHHUS (enepaabHON
o0pazoBaTeNIbHON NpOrpaMMbl cpeaHero odmero oOpa3oBaHUs M3Y4YeHHE NpeaMeTra « XUMUsD»
OPUEHTHUPOBAHO TAK)KE HA PEIIEHUE 3a/1a4 BOCIIUTAHUS M COLIMAIBHOTO PA3BUTHUS O0YJArOINXCA,
Ha (popMHpOBaHUE y HUX OOLIEMHTEIUIEKTYAIbHBIX YMEHHUH, YMEHUH paliioHAIN3alul yaeOHOTro
Tpyaa W OOOOMEHHBIX CHOCOOOB  NESTENBHOCTH, HMMEIOIINX  MEXIUCUUTTHHAPHBIMH,
HaJMPEIMETHBIN XapaKkTep.

CocraBmsroliuMu  TipeaMeTa «XUMUsD» Ha YPOBHE YIIIyONEHHOTO HW3YUYEHHs SIBJISIOTCS
yrayonénnsle Kypcbl — «Opranndeckas xumusy U «OO0mas u HeopraHudeckas xumus». lpu
OTIpPeNeNICHUH TOAXOJ0B K OTOOpPY M CTPYKTYPHOHM OpPraHM3aLUN COAEPIKAHUS 3TUX KYPCOB B
nporpaMMe Mo XUMHHU 32 OCHOBY HpHuHsTH nojokeHuss PI'OC COO o paznnuusx 0a3o0BOro u
yrayONEHHOTO YPOBHEH M3y4YEHHUS IPEIMETa.

OcHoBy conmep:xkanusi kKypcoB «Opranudeckass xumusi»y u «OOmas U HeopraHuveckas
XUMHSD» COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHI, OTHOCALINXCS K Oa30BOMYy
YPOBHIO H3y4y€HHUs MpeaMeTa. JTa CUCTeMa 3HaHUH MOJIyyaeT OIpeneléHHOe TeopeTHdecKoe
NOTMOJHEHNE,  TO3BOJSIIOIIEE  OCO3HAHHO  OCBOHWTH  CYLIECTBEHHO  OoNpImMi  00BEM
¢akTonormueckoro marepuana. Tak, Ha yriayOJ€HHOM ypOBHE M3YYEHHUs MpenmMeTa odecreueHa
BO3MOXKHOCTh 3HAYUTEIBHOIO YBEIHUYeHHs O0BEMAa 3HAHUH O XHMHUYECKHX DBJIEMEHTax |
CBOWCTBAaX MX COCAMHEHUI Ha OCHOBE PACLIMPEHHs U YriIyOJIeHUs NMPEACTABICHUNA O CTPOCHUHU
BEIECTBA, XUMHUYECKOH CBSA3M M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLHi, PAaCCMATPHUBAEMBIX C
TOYKU 3PEHUS] XUMUYECKOH KHHETUKU U TEPMOIUHAMUKH. 3ydeHne nepruoanyecKoro 3aKoHa U
Ilepronuyeckoli  CUCTEMbl XMMHYECKHMX  3JIEMEHTOB  0a3HpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHMUECKUX MPEIACTABICHUAX O CTPOCHUU aTOMa. XUMHUYECKas CBSA3b OOBSICHIETCS C
TOYKH 3PEHHs] SHEPreTHUECKUX M3MEHEHUH Npu e€ o0pa3oBaHMM M Pa3pyLICHUH, a TaKXKe C
TOYKH 3pEHUs] MEXaHHM3MOB e¢ oOpasoBanms. HM3ydeHue THIIOB peaKIMiA JOMOJHAETCS
(dbopMHUpOBaHUEM NPEACTABICHUN 00 3JIEKTPOXUMHUYECKHX MPOLECCaxX M JEKTPOSIN3E PACILUIABOB
U pacTBOPOB BelleCTB. B Kypce OpraHM4eckol XUMHUHM MPU PACCMOTPEHUH PEAKLMOHHON
CHIOCOOHOCTH COEAMHEHUH yaensercs: ocoboe BHUMaHKE Bompocam 00 3JIeKTPOHHBIX 3¢ dekTax,
O B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEeaKIuid.



Ocoboe 3Ha4YeHHEe WMEET TO, YTO Ha COAEpIKaHHE KypPCOB XMMHUHU yIIIyOJIEHHOTO YpPOBHS
U3yUYEHHs] JJI1 KJIACCOB oOmpenenéHHoro mnpoduis (rmaBHeIM 00pa3oM Ha HUX CTPYKTYpy H
XapakTep AOMOJHEHUH K oOLIell cucTeMe MpenIMeTHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CME)KHBIC
npeaMetel. Tak, HampuMep, B COAEPKAHUHM TpEenMeTa IJIsl KJIACCOB XUMHKO-(M3HYECKOTrO
npoduist 6onbiIoe 3HaYeHHe OyayT UMETh 3JIEMEHThI yUeOHOro Marepualia rmo oOIIel XUMUU.
[Ipn wm3ydyeHuu mnpeaMmera B JaHHOM Cliydae akIeHT OyaeT cpelaH Ha OOLIHOCTh METOOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUH B XUMHU U B (PU3MKE: aTOMHO-MOJICKYJISIPHAst TEOPUs
(MonekynsipHass Teopus B (U3MKE), 3aKOHBl COXPAHEHUS MAacChl W JSHEPrUH, 3aKOHBI
TEPMOJMHAMUKH, dJIEKTPOJIN3a, PEACTABIEHUS O CTPOEHUH BEIECTB U APYToe.

B 10 ke BpeMs B copepikaHUU IpeaMeTa ISl KJIACCOB XUMHKO-OMOJIOrHYECKOTro mpoduis
OonbLINiA yIeapHBIN Bec OyaeT UMeTh OpraHuyeckas XuMusi. B 3ToMm ciaydae mpemocraBisercs
BO3MOYKHOCTB s O0Jiee 0OCTOSITENIbHOTO PACCMOTPEHHS XUMHUECKOW OPTraHU3aIMH KIIETKH KaK
OMONOTNYECKON CHCTEMBI, B COCTaB KOTOPOHM BXOIAT, K MPHUMEPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIUMHUIbI, OCNKH, yriIeBOABI, HYKJIEHHOBBIE KUCIOTHI M apyrue. Ilpu stom
3HaHMSI O COCTaBe€ U CBOICTBAax IpeNCTaBUTENEH OCHOBHBIX KJIACCOB OPraHWYECKHX BEIECTB
CJIy>KaT OCHOBOM ISl U3yUEHHsI CYITHOCTH MPOLIECCOB (POTOCUHTE3A, IbIXAHHS, THILEBAPEHUSL.

B mnane ¢opmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHsI, OCBOCHHUS OOILIEHAYyUHBIX
METOJIOB TIO3HAHUS U OIbITa MPAKTUYECKOr0 MPUMEHEHUsI HayUHbIX 3HAHUN U3yUeHHe NpeameTa
«Xumusiy Ha yryONEHHOM YpOBHE OCHOBAHO HA MEXIPEAMETHBIX CBS3AX C Y4eOHBIMHU
npeaMeTaMH, BXOISIIUMH B COCTaB MPEAMETHBIX obnacTeil «EcTecTBeHHO-HAYYHbIE MTPEIMETHI»,
«Matematuka 1 nHpopMaTuka» 1 «PycCKuil sI3bIK U JIUTEPATYPay.

[Ipn m3yuenun ydeOHOro mpeamera «XuMHUs» Ha yrIyOJNEHHOM YpOBHE TakKe, KaK Ha
YpPOBHE OCHOBHOTO U cpenHero oOmero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENEHHON 3HAYMMOCTU SIBJIsIETCS (POPMUpPOBAHME OCHOB HAyKH XHMMHH Kak 00JacTu
COBPEMEHHOIO0 €CTECTBO3HAHUs, MPAKTUYECKOW MeATEeIbHOCTH YeJoBeKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJNbTypbl. Pemenne 5Toi 3agaun Ha yriyOJI€HHOM YpOBHE H3YUEHUS
IpeaMeTa NMpeanosaraeT pealus3aliio Takux Lesei, Kak:

e (opMupOBaHHE MPEICTABICHUA: O MATEPHAIBLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSX

Y NIO3HaBa€MOCTH SIBJIEHUH MPUPOJbI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U
eé¢ Benyweil posn B 00€CreueHUN YCTOWYHBOIO Pa3BUTHS UYEJIOBEUECTBA. B PELICHHUU
npobJeM >KOJIOTUYECKOH, HEPreTHYeCKO M NHIIEeBOH Oe30MacHOCTH, B Pa3BUTHHU
MEIMLMHBI, CO3/laHUM HOBBIX MAaTepUajoB, HOBBIX HCTOYHHUKOB DJHEPruu, B
obecrieyeHNU palMOHAIbHOTIO MPUPOONOIb30BAHUS, B bopmupoBaHUU
MHPOBO33PEHUS U O0IIEl KYJbTYphI UEJIOBEKa, a TAKKE HKOJIOTHIECKH 0OOCHOBAaHHOTO
OTHOLIEHHUs K CBOEMY 3/I0POBBIO U IIPUPOIHOIL cpere;

e OCBOCHME CHUCTEMbl 3HAHUM, JIEXKAIIUX B OCHOBE XHMMHYECKOM COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (YHOAMEHTAJIbHBIX IIOHSITUH, 3aKOHOB U
TEOpUNH XUMHH, COBPEMEHHBIX IPEACTABIEHUI O CTPOEHMM BELIECTBA HA Pa3HbIX
YPOBHSIX - aTOMHOM, HNOHHO-MOJIEKYJIAPHOM, Ha/IMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUUYECKHUX 3aKOHOMEPHOCTSIX MPOTEKaHMsI XUMUYECKUX
peakuuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX M ITUCHEPCHBIX CHCTEMAax, 00 oOmmx
Hay4HBIX MPUHLIUNAX XUMUYECKOrO IPOU3BOJCTBA,

e (QopmupoBanne y OOyYaIOLIMXCS OCO3HAHHOTO IIOHMMAaHHUs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHYECKHX 3HAaHUN ayii OOBSCHEHMsA KIIOUEBBIX HAeH H mpobiem
COBPEMEHHOW XHMHUH, IUIsI OOBSCHEHUS W MPOTHO3MPOBAHUS SIBJICHUH, HMMEFOIINX
€CTEeCTBEHHO-HAYYHYI0 MPHUPOAY, TPAMOTHOIO pEIIeHUs NpodyieM, CBSI3aHHBIX C



XHMHEH, TPOrHO3MPOBAHMS, AaHAIN3a W OLEHKH C MO3ULHMH 3KOJOTHYEeCKON
0€30MacHOCTH MOCNIEACTBUH OBITOBOM M MPOM3BOACTBEHHON NESTENBHOCTH YEJIOBEKA,
CBSI3aHHOW € XUMHYECKUM MPOHM3BOIACTBOM, HCIIOJB30BAHUEM U MepepadoTKOMH
BEIIIECTB;

yrayOlieHne TPEACTaBICHUH O HAy4YHBIX METONaX IO3HAHHUS, HEOOXOOUMBIX MJIs
NpUOOPETEHNsI YMEHHI OPUEHTHPOBATHCSI B MUPE BELIECTB U OOBSICHEHUS] X UMUYECKUX
SIBIGHUH, UMEIOLIMX MeCTO B IpPHUPOJE, B MPAKTUUECKONW JIESTENbHOCTH W
MOBCEAHEBHON >KU3HU.

B mnaHe peamusanuu MEpPBOOYEPEAHBIX BOCIUTATENBHBIX U PAa3BUBAKOINUX (YHKIMN
L[EIOCTHOM CHCTEMBI CPEIHEro o0Iero oOpa3oBaHus MPU H3y4YeHHH NpeaMera «XUMHs» Ha
yriyOJEHHOM YPOBHE OCOOYIO aKTYaJbHOCTh MPHOOPETAIOT TaKUe LENH U 33a4H, KaK:

BOCITUTaHHE YOEXKIEHHOCTH B IO3HABAEMOCTH SIBIEHUH NPUPOABI, VBAXKEHHS K
MpPOIIECCY TBOPYECTBA B O0OJACTH TEOPETUYECKUX M MPHKIAIHBIX MCCIEAOBAHHI B
xumud, HOPMHUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU,

pa3BUTHE MOTHBAIMKM K OOYYEHHIO U TIO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHsI OOIIIEYEIOBEUECKUX [IEHHOCTEN,

pa3BUTHUE TIO3HABATCIIbHBIX HHTECPECOB, HHTCIUICKTYAJIbHBIX nu TBOPYCCKUX
criocobHOCTel obydaromuxcsi, GOPMHUPOBAHUE Y HUX CO3HATEJIBHOTO OTHOIIEHHS K
caMoO0pa30BaHUID U HEMPEPHIBHOMY OOPa30BAHHIO KaK YCJIOBHK) YCIEIIHON
poeCCUOHANTLHON M OOIIECTBEHHOW AESTENbHOCTH, OTBETCTBEHHOIO OTHOIICHHS K
CBOEMY 37I0POBBIO U IOTPEOHOCTH B 3I0POBOM 00pase *KU3HHU,

dopMupOBaHHE YMEHHMI W HAaBBIKOB Pa3yMHOIO MPUPOAOINOJB30BAHUS, PA3BUTHE
DKOJIOTUYECKON  KyJbTypbl,  NpHOOpPETeHHE  OmbiTa  OOLIECTBEHHO-ITOJIE3HOM
SKOJIOTUYECKON eI TEIbHOCTH.

OOmiee 4nCIO 4YaCOB, MPEAYCMOTPEHHBIX AJISI W3YUYEHUS XMMUU Ha YrIyOJEHHOM YPOBHE
cpenHero obmero obpaszoBaHusi, coctaisier 136 dacos: B 10 kjmacce — 68 dacoB (2 yaca B
Heneno), B 11 knacce — 68 wacos (2 yaca B HEAEIIO).



COAEP/KAHUE OBYUEHUA
10 KJIACC

OPTAHUYECKASA XUMHUSA

TeopeTnuyeckne 0CHOBBI OPraHUYeCKO XMMMH.

[Ipemmer u 3HaueHHWEe OPraHUYECKOH XWUMHH, NPEACTABICHHE O MHOroodpasuu
OPraHUYE€CKUX COEIUHECHUI.

DNEeKTPOHHOE CTPOCHHE aTOMa YIJIEpOAa: OCHOBHOE M BO30YKAEHHOE COCTOSIHHUSL.
BaneHnTHrle BO3BMOXKHOCTH aToma yriepoga. XUMHUYECKas CBS3b B OPraHUYECKUX COEIUHEHUSX.
Tunbl ruOpuAN3aLMN aTOMHBIX opOuTanel yriepoma. MexaHu3mbl 00pa3oBaHUs] KOBAJIEHTHON
cBs13u (OOMEHHBIH U TOHOPHO-aKIENTOPHBIN). THUITbI MepeKphIBaHUS aTOMHBIX OpOHTaJel, G- U
n-cBsi3u. OnmuHapHasi, ABOHHast W TpoiiHas cBsi3b. CrocoObl paspbiBa CBsi3ell B MOJIEKYJax
opraHnyeckux BemecTs. [loHaTue o cBOOOAHOM panukaie, Hykjeoduie u deKkTpoduie.

Teopust crpoeHuss opraHuueckux coenauHeHudi A.M. bytnepoBa u coBpeMeHHbIE
MIPEICTaBJICHUs] O CTPYKTyp€e MOJIEKYJl. 3HaU€HHE TEOPUH CTPOEHUsI OPTaHUYECKUX COEIMHEHUN.
MonekynsipHble U CTPYKTypHble (Gopmyisl. CTpykTypHbIE (OPMYJIbI PA3IHMYHBIX BUIOB:
pa3BépHyTas, COKpalléHHas, ckeneTHas. IM3omepus. Buabsl wu3oMepumn: CTpyKTypHad,
NPOCTPAHCTBEHHAsI. JJEKTPOHHBIE 3((EKTbl B  MOJIEKYJaX OPraHUYEeCKHX COCTUHEHUI
(MHOYKTUBHBINA U Me30OMEPHBINA 3PPEKTHI).

[IpencraBnenne o knaccu(pukanuy OpraHuvIecKuX BelecTs. [IoHATHE O PYHKIMOHAIBHON
rpynne. ['omonorus. I'omonorndeckue psaabl. CucremMatndeckasi HOMEHKJIATypa OPraHUYECKUX
coequnenuii (IUPAC) u TpuBnanbHbIe HA3BAHHUS OTAENBHBIX IPEICTABUTEIEH.

OcobenHoctn W kjaccupuKauuss — OpraHMYeckux  peakuuil.  OKHCIUTENTBHO-
BOCCTAHOBUTEJIbHbIE PEAKLIUY B OPTraHUUECKON XUMUH.

DKcnepUMeHTalbHbIE METONbl M3Y4YEeHUsl BELIECTB U MX MpPEBpallleHUi: O3HAKOMIIEHHE C
oOpasmaMu OpraHMYeCKUX BEIIECTB W MaTepUalaMd Ha MX OCHOBE, ONBITHI MO MPEBPAIIECHUIO
OpPraHWYECKUX BEIIECTB MNpPU HarpeBaHuW (IUiaBjieHWe, OOyrIMBaHHWE W TOPEHHE),
KOHCTPYHMpOBaHHE MOAeNIell MOJIEKYJl OpraHUYECKUX BEILECTB.

YraeBoaopoasbl.

Anxanbl. 'oMonorndeckuil psn ankaHoB, oOmast GopMyiia, HOMEHKIATYpa U M30MEpPHS.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP -THOPHAM3AIMS aTOMHBIX
opburaneit yrnepozaa, 6-cBs3b. Puznueckue CBONCTBA aJTKAHOB.

XuMHYeckre CBONCTBA aJIKaHOB: peaKkLUU 3aMelleHUs], H30MEepU3aLuY, AerUAPHPOBAHMNS,
LUKIU3ALUY, THPOJIW3a, KpekuHra, ropeHus. IlpencraBneHue o MexaHM3Me peakLui
panyKaJIbHOrO 3aMelleHuUs.

Haxoxnenue B mpupozae. CriocoObl mosydeHust 1 IPUMEHEHHE aJTKaHOB.

Huxknoankansl. Obmas Gpopmysia, HOMeHKIaTypa U m3oMmepus. OCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaibiX (LMKJIONPONAH, LIHUKJIOOyTaH) W OOBIYHBIX (LIUKJIONEHTAH,
LIUKJIOr€KCaH) LHUKJI0aIKaHOB. CTIOCOOBI OMYYEeHUST U MPUMEHEHHE LINKJIOAIKAHOB.

Ankensl. 'oMonornyeckuii psig amkeHos, odmas GopMyia, HOMEHKIATypa. DJIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ ajJKEeHOB, SpP>-THOPHAN3alMs aTOMHBIX opoOuTaneil
yriaepona, o- u n-cBs3u. CTPyKTypHast U reoMerpudeckas (Luc-TpaHc-) nsomepus. @usnyeckue
CBONCTBAa aJKEHOB. XHUMHYECKHE CBONCTBA. pPEAKUHUM MPUCOCIUHECHUs, 3aMEIICHHUs B O-
MOJIOXKEHUE TNpPU JBOWHOM CBsI3Y, MOJUMepU3aluu U okucienus. IlpaBuno MapkOBHHKOBA.
KauecTBeHHbIE peaklinu Ha ABOWHYIO CBs3b. CIIOCOOBI MONTyUeHHs U IPUMEHEHNE aJIKEHOB.



Ankamuensl.  Krnaccudpukamuss — ankagueHoB  (CONpsDKEHHBIE,  M30JHPOBAHHBIE,
kymynupoeanusie). OCOOEHHOCTH  3JIEKTPOHHOTO CTPOGHUST U XHUMHYECKHX  CBOMCTB
CONPsKEHHBIX OMEHOB, 1,2- u 1,4-mpucoenunenue. Ilonumepusannss CONPSKEHHBIX THEHOB.
CriocoObl mosTy4eHust 1 IPUMEHEHNE aJTKAIHECHOB.

Anxunbl. ['oMoOrHYecKuid psii aIKMHOB, OOIIasi (opMyIia, HOMEHKJIATypa U U30MEPHSI.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKHHOB, SP-THOPUAM3ALINS aTOMHBIX
opburaneii yriepona. Pusnyueckue CBOHCTBA AJKWHOB. XHUMHUYECKHE CBOWCTBA. PEAKLUU
NPUCOCIMHEHUS, TUMEPH3alu 1 TPUMEPU3aLWH, OKHCIeHns. KUCIoTHeIe CBOHCTBA AJIKHHOB,
UMEIOIUX KOHLEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peakLMU Ha TPOHHYIO CBs3b. CriocoObl
MOJIy4EHUS ¥ TPIMEHEHHE aJIKITHOB.

ApomaTtudeckue yriieBoaopo bl (apeHsl). 'oMonmorndyeckuii psa apeHos, odmasi popmyiia,
HOMEHKJIATypa M U30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbl O€H30a.
dusznueckue CBOWCTBA apeHOB. XMMHUUYECKHE CBOICTBa O€H30Jla M €ro roMOJIOTOB. PEaKLUU
3aMelIeHnus] B OCH30JbHOM KOJBLE M YIJIEBOJOPOAHOM paiHKalle, PeaKklHH NMPUCOSTHHEHHUS,
OKHCIIeHHe ToMOJIoroB OeHsona. Ilpeacrasienne o6 OpueHTHPYIOLIEM NeHCTBUU 3aMeCTUTENEH
B OEH30JIPHOM KOJIbLIE HAa MPHUMEPE AJKIJIBHBIX PAagUKAIOB, KapOOKCHIIBHOH, THMAPOKCHIIBHOM,
aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHWMHYECKUX CBOHCTB CTHpOJA.
IMomumepuzanust  crupona. CrnocoObl  mONydeHUsT ©W = NPUMEHEHHE  apOMaTHUYECKUX
yTIIEBOAOPOAOB.

IIpuponueiii ra3. [lonytHele HedTsHBIE ra3pl. HedTh u € mpoucxoknenne. KameHHbIN
yroJiib U MPOAyKTHl ero mnepepadotku. CrocoObl mepepadoTku He(PTH: NMEePEeroHKa, KPEKHHT
(TepMHuecKHid, KaTanuTUUecKuil), pudopmunr, nuponus. IIpoaykTel nepepadotku HePTH, HX
NPUMEHEHHE B POMBILUIEHHOCTH U B OBITY.

I'eneTnyeckas CBsI3b MEXKAY PA3IMUHBIMU KJIACCAMH yTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJIOT€HIPOM3BOIHBIX YIJIEBOIOPONOB. Peakiuu 3aMenieHus
rajoreHa Ha THUAPOKCOTPYIITy, HHUTPOTPYIY, LHAHOTPYIIy, aMuHorpymmy. JleficTBue Ha
rajJOreHIIPOM3BOIHbIE BOJHOTO M CIIUPTOBOIO  pacTBopa wménoun. Bsaumoneiictue
IUTaJIOT€HAIKAHOB ¢ MAarHueM M LUHKOM. [IOHSTHE O MeTayjuIoOpraHMYeCKUX COEAMHEHUSX.
Hcnonp3oBaHUe TaJOTEHIIPOU3BOAHBIX YIJIEBOJOPOIOB B OBITYy, TEXHUKE M IPH CHUHTE3E
OpPTaHUYECKUX BELIECTB.

DKCleprMEHTAIbHbIE METOABl HM3YYEHUs BELIECTB W HUX [MPEBpAIEHH: H3y4YeHHe
¢u3nueckux  CBOHCTB  yrJeBOAOPOAOB  (pacTBOPMMOCTH),  KAUECTBEHHBIX  pPEaKUUi
yIIeBOAOPOAOB PAa3IMYHBIX KiaccoB (oOeciBeunBaHne OPOMHON MM MOAHOW BOABI, pacTBOpa
NepMaHraHata KaJius, B3aUMOJCHCTBHE AalleTHJIeHa C aMMHAYHbIM pAacTBOPOM OKCHIA
cepeOpa(l)), xauecTBeHHOE OOHApyKEHHE yIiepoAa W BOAOPONA B OPraHMYECKHX BEINECTBaX,
NOJIy4eHHE 3TUJICHA U W3y4YeHHE ero CBOKCTB, O3HaKomiieHHe ¢ koJurekuusmu «Hedte» u
«Yroiap», ¢ obOpasuaMu IJIacTMAacc, Kay4yKOB M PE3HHBI, MOJCIHUPOBAHUE MOJEKYJ
yIII€BOAOPOAOB U FAJIOT€HIPON3BOIHBIX YTIEBOAOPOAOB.

Kuciopoaconep:kamue opraHudeckue coeANHEHHS.

IIpenenbHbie onHOaTOMHBIE CcrnUPTBL. CTpoeHHE MOJEKyn (Ha TpUMepe MeTaHoja U
staHoja). ['omonornueckuii psia, odbmast Gopmyiia, U30MEpHsi, HOMEHKJIATypa U K1acCU(UKALIHS.
Oduznueckue CBOWCTBA TPENENbHBIX OJHOATOMHBIX CHUPTOB. BoOmopomHble CBSI3M MEXAY
MOJIEKYJJaMH CIHPTOB. XHWMHYECKHE CBOHCTBA. pEaKLUWH 3aMEUIeHMs, JerHApaTalHy,
OKHCIICHHsI, B3aMMOJIEHICTBHE C OPTraHWYECKIMU U HEOpPraHMYeCKUMH KuciotaMu. KauecrBenHas
peakuusi Ha OJHOATOMHBIE CIUPTHI. JleficTBHe 3TaHOJa M METaHOJa Ha OPraHW3M 4YeJIOBEKa.
CriocoObl mony4eHust 1 IPUMEHEHNE OTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upel, HOMeHKNaTypa U u3oMepusi. OcCOOEHHOCTH (PUBNISCKUX U XHUMUYECKUX
CBOICTB.

MHOroaTOMHbIE CIUPTBI — 3TUJICHIJIMKONb M DIHLEpUH. DU3HUEcCKne U XHUMHUYECKHE
CBOWCTBA: PEAaKIMU 3aMEIICHHs, B3aUMOICHCTBHE C OPraHMYECKUMH M HEOPraHUYeCKUMHU
KHCJIOTaMH, Ka4eCTBEHHAsI peakLysl HA MHOTOaTOMHbIe CHUPTHL lIpencraBienne o MexaHu3Me
peakuuii HykJeopuIpbHOTO 3amerneHus. [leifictBue Ha opraHu3m denoseka. CriocoObl MOTydeHUs
U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJIEKYIIbI, B3aUMHOE BJIUSTHUE THAPOKCOTPYIITbI U OEH30JIBHOTO SApa.
Ousnueckue cpoiicTBa ¢peHoma. OcoOEHHOCTH XMMHUYECKHX CBOHCTB (enona. KadecTBeHHBIE
peakunu Ha ¢enHon. TokcuyHocTh (eHonma. CrocoOBl MONyYEeHUs W NpUMEHeHHe (eHona.
denonpopmanbaeruaHas CMOJA.

KapOoHunpHbBIE COENMHEHUS — aNbJerufbl W KETOHBL. JIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Trpymnmbl. ['OMoiorudeckne psiapl aqbAETHIOB M KETOHOB, oOmas ¢opmyna,
U30MepHUsi M HOMEHKyarypa. (Du3nuecKkue CBOWCTBA aJbACTHIOB M KETOHOB. XHUMHYECKHE
CBOWCTBA aNBACTHIOB M KETOHOB. peakuuu mnpucoeanHeHus. OKHCICHHE aJbIerHIoB,
KAQ4eCTBEHHBIE peakiuuu Ha anbiaeruabl. CrocoObl MONyueHUs U MPUMEHEHHE aJbIErH0oB U
KETOHOB.

OnHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KUCJIOTHL. OCOOEHHOCTH CTPOECHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HOMeHKiarypa. Du3nMUecKkue CBOWCTBA OIHOOCHOBHBIX
npenenbHbIX KapOOHOBBIX KHCJIOT. Bonopomsble CBs3M MeXIOy MOJEKyJaMH KapOOHOBBIX
KHCJIOT. XUMHUYECKHE CBOHCTBA: KHCJOTHBIE CBOWCTBA, PEAKIHs STEPUPUKALUHN, PEAKIHU C
y4acTHEM YTIIEBONOPOAHOrO pamukana. OcoOEHHOCTU CBOWMCTB MypaBbUHOW KHUCIOTHI. [loHsATHE
O TPOU3BOIHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(pupax. MHOroodOpasue kapOOHOBBIX KHCIIOT.
OcobeHHOCTH CBOWCTB HEMPEAETbHBIX H aPOMATHUYECKUX KapOOHOBBIX KHCJIOT, AUKaPOOHOBBIX
KUCJIOT, THAPOKCUKApOOHOBBIX KHUCIOT. IlpencraBurenu BbICIINX KapOOHOBBIX KHCIOT:
CTEapPHHOBAs, NAJIbMUTHHOBAS, OJICUHOBAs, JUHONE6AS, AUHONEHO06as1 KUCIOTBHL. CrocoOb!
MOJIy4€HHUS ¥ TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl. I'oMonoruyeckuii psig, odmas GopMmysa, U3oMepuss 1 HOMEHKJIATypa.
@u3nyecKre U XMMUYECKUE CBOMCTBA. TUAPOJIU3 B KUCIOH U IIEJIOYHON cpere.

Kupsr. Ctpoenne, puznueckne U XUMHUYECKHE CBOMCTBA JKUPOB: THIPOJIH3 B KHUCIOH U
meo4Hoi cpene. OcOOEHHOCTH CBOHCTB JKUPOB, COAEPIKAIINX OCTATKH HETPEENIbHBIX JKUPHBIX
KUCJOT. JKupsl B mpupoae.

MBpb11a KaK COJM BBICIINX KapOOHOBBIX KHCJIOT, UX MOOIIEE eHCTBHE.

OOmast xapakrepuctuka yriesogoB. Kiaccudukamms yrieBomoB (MOHO-, AH- U
noyimcaxapuibl). MoOHOcaXapuabl, IIOK03a, (PpPykTo3a, rajgakroza, pudo3a, ne30kcupudo3a.
dusnueckue CBOWCTBA W HaxoxnaeHwe B npupone. PorocuHTe3. XUMHYECKHE CBOWCTBA
[JFOKO3bl. PEaKIMU C Y4YacTHEM CIHPTOBBIX M ajbJerMOHONW TpymNI, CIUPTOBOE U
MOJIOYHOKHCIIOE OpoxkeHune. lIpuMeHeHHMe TIIOKO3bL, €€ 3HAaYeHHE B JKU3HENEATENIbHOCTH
opranu3ma. Jlucaxapuael: caxapo3a, MalbTo3a M JakTo3a. BoccraHaBiauBaroliye U
HEBOCCTAHABJIHMBAOIINE nucaxapuibpl. [ maponu3 amcaxapunoB. HaxoxneHue B mpupone u
npumMeHenne. llonmcaxapunbl Kpaxmal, TIHKOTeH M Leiunroso3a. CTpoeHne MakpOMOJIEKYJT
KpaxMayia, TJIHKOTeHa U IHeJUnroJio3bl. Pusndeckne CBOWCTBA KpaxMaia W LEJUTIOJIO3BL
XUMHUECKHe CBOWCTBA KpaxMaja: THAPOJIHN3, KA4eCTBEHHAs pPEeakuus ¢ MOIOM. XHUMHYECKHE
CBOWCTBA LIEJUTIOJIO3BI. THAPOJIH3, TOJdydeHHe 3QUpoB Heuoo3bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO34, AL[€TaTHBIN IIETIK).



DKcrnepUMeHTalbHbIE METOJbl M3yUeHHUs BEIEeCTB M MX IpEeBpallleHuil: pacTBOPUMOCTH
pa3JMuHBIX CIHUPTOB B BOJE, B3aUMOJAENCTBHE 3TaHONA C HATpPUEM, OKHCIIEHHE 3TUJIOBOTO
CrupTa B ajbJeru] Ha pacKaJ€HHON MeOHON MPOBOJIOKE, OKUCIEHHE OSTUJIOBOIO CIHPTA
IMXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BAHNE BHIECOMATEPHANIOB), KAUECTBEHHBIE PEAKIIUU Ha
anbaerunsl (¢ ruapokcunoM nuammuHcepedpa(l) u runpoxkcunom menu(1l)), peaxus ravueprHa
¢ ruapokcugom Menu(ll), xuMuueckue CBONHCTBa pacTBOpa YKCYCHON KHCJIOTBI, B3aUMOEHCTBIE
pacTtBopa TrOKO3bl ¢ ruapokcunoMm menu(ll), B3aumonmeiicTBUe Kpaxmalia ¢ UOIOM, pPElIeHUe
SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaMm «CrupTsel U dpeHomby, «KapOoHoBbie KucioThl. CII0KHbIE
3 upb».

A3oTcoaepiKamue opraHuiecKne coeANHeHHusl.

AMHUHBI — OpraHMYeCKHE TPOM3BOAHBIE aMMuaka. Kiaccudukauus aMHHOB:
annpaTHUeCKue U apOMAaTUYECKHE,; MEPBUYHbBIE, BTOPUUHbIC U TpeTn4dHble. CTPOEHHE MOJIEKYI,
obmasi gopmyna, U30MepUsi, HOMEHKJIaTypa U (PU3NUECKHe CBOHCTBA. XUMHUYECKOE CBOMCTBA
annpaTHUECKNX aMUHOB. OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACHCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOHN KucaoToil. Coau anKuiIaMMOHUS.

AHWIMH — TIpeJCTaBUTeNb aMUHOB apoMaTudeckoro psipa. CtpoeHue anunuHa. BzaumHoe
BIIMSIHE TPYII aTOMOB B MOJeKyJe aHminHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.
KauectBenHble peakiun Ha aHmIMH. CriocoObl MOJy4eHUS W NPUMEHEHHE ann(paTHUIeCKUX
amuHOB. [TonyueHne aHMIINHA U3 HUTPOOEH301a.

AmuHokucnorel. Homenknatypa u  usomepus. OrtaenbHble MpeACTaBUTENH  O-
AMUHOKHUCJIOT. TJIMLUH, alaHuH. PU3nYecKue CBONWCTBA aMUHOKHCIOT. XUMHUYECKHE CBOMCTBA
AMHHOKHUCJIOT KakK aM(OTEpHBIX OPraHMYECKHUX COCAMHEHUH, PpeakUys IOJUKOHICHCAINH,
oOpazoBaHNe MENTUAHON CBsI3U. buojornueckoe 3HaueHHe aMMHOKHUCIOT. CHHTE3 M THAPOIIH3
NEeNTH/IOB.

benku kak npuponHbie mnonumMepsl. IlepBuuHas, BTOpUYHAs U TpeTUYHas CTPYKTypa
OenkoB. XUMHUECKHE CBOHCTBAa OENKOB: TMAPONIN3, ACHATYpaLUs, KaUeCTBEHHbIE PEaKILH Ha
Oenku.

OKCcnepUMeHTalbHblE METOABbl W3Y4YEeHUs BELIEeCTB W HUX IpeBpallleHuil: pacTBOpeHHE
OenKoB B BOJE, NeHATypaLusl OENKOB NMPU HArpeBaHUH, LIBETHbIE PEAKLMHM Ha OENIKU, pelIeHne
SKCIEPUMEHTANBHBIX 3a7ad M0 TeMaM <«A30TcoaepiKallie OpraHUYecKHe COEeIUHEHUs» U
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUIN.

Bbicokomoseky asipHbie cOeAHHEHHS .

OcHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJSIPHBIX COEIUHEHHUI: MOHOMeEp, IOJUMEp,
CTPYKTYPHO€ 3BEHO, CTEeNeHb MOJHUMEepU3aluy, CpeaHss MoJjekyJsapHas Macca. OCHOBHbIE
METOIbl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEMHEHUN — MONNMEPU3aLisl U MOJUKOHAEHCALIHSI.

ITonumepHeie MaTepuasbl. ITnactmacchl (monmsTHIEH, MOJINIIPOITUJIEH,
MOJIUBUHUJIXJIOPH, MOJIUCTUPOI, MOJUMETHIMETAKPUIIAT, NOJMKApOOHATHI,
noymaTHIeHTepedTanar). YTummsanus u nepepadoTka MIacTHKa.

DnacToMepel:  HATypalbHBI KAay4dyK, CHHTETHUYECKHE Kaydyku (OyTaaHeHOBBIH,
XJIOPOTIPEHOBBIN, H30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BosokHa: HaTypaipHBIE (XJIOMOK, IIEPCTh, HIENK), HCKYCCTBEHHBIE (BHUCKO3a, AlleTaTHOE
BOJIOKHO), CHHTE€THYECKHE (KAIPOH U JIABCAH).

[Tonmumepsl  crenuanbHOrO  HasHadeHuss (TeJIOH, KeBJap, BJIEKTPOMPOBOISIINE
NOJIMMEPBI, OHopasiaraeMble OJIMMEPHI).



JKCNepyMeHTa/lbHble METOAbl U3YYeHUs BELEeCTB U UX NpeBpalieHunid: 03HaKOM/IEHUE C
obpasyamMn  NPUPOAHBLIX W UCKYCCTBEHHbLIX BOJIOKOH, M1aCTMAacC, Kay4yykoB, peLueHue
3KCNepMeHTasbHbIX 3ada4 No Teme «Pacrno3HaBaHMe NNacTMacc U BOOKOH».

PacyéTHble 3aauun.

HaxoxaeHne MONeKynspHON (hopmy/ibl OPraHMYeCKoro CoeanHEHNs Mo MacCoBbIM A0/1SM
3N1EMEHTOB, BXO[SLLUMX B €ro COCTaB, HaxXOXEHWe MOMEKYNAPHON (POPMYnbl OPraHUYecKoro
coeavHeHns no macce (06LEMY) NPOAYKTOB CropaHusi, Mo KOMMYecTBy BewlecTBa (Macce,
06BbEMY) NMPOAYKTOB peakumm U/Mnm NCXOLHbIX BELLECTB, YCTAHOB/IEHWNE CTPYKTYPHON (hopMy bl
OpraHNMYeckKoro BeLLEecTBa Ha OCHOBE €ro XMMMWYECKMX CBOWCTB WM CMNOCOBGOB MOMY4YeHWUs,
onpejeneHune 40N BbIXoa NPOAyKTa peakumm OT TEOPETUYECKM BO3MOXHOTO.

MexnpegmMeTHbIe CBA3N.

Peanunzaumsa MeXnpeaMeTHbIX CBA3EW MpU M3YYeHUU opraHnyYeckon xmummm B 10 Knacce
OCYLLECTB/IETCA 4Yepe3 WCMOMb30BaHME KakK OOLUMX eCTECTBEHHO-HAYyUHbIX MOHATWIA, Tak W
MOHATWIA, NPUHATBIX B OTAENbHbIX NPeaMeTax eCTECTBEHHO-HAy4YHOr0 LMKNa.

OOLume ecTecTBEHHO-Hay4Hble MOHATUS: SB/EHWE, Hay4HbIA (hakT, runotesa, TEOpwWs,
3aKOH, aHanM3, CUHTe3, Knaccuukaums, HabnofeHVe, W3MepeHne, 3KCMEPUMEHT, MOZENb,
MOZe/IMpoBaHue.

®dusnka: marepus, atoM, I3M1EKTPOH, MPOTOH, HEWTPOH, MOMEKYNA, 3HEPreTUYECKI
YPOBEHb, BELLECTBO, TeNlo, 06bEM, arperatHoe COCTOSIHME BELLECTBa, (PU3MYECKMe BeNUYUHBI,
eJMHNLbI N3MEPEHNS, CKOPOCTb, 3HEprus, macca.

Buonorus: Knetka, opraHn3m, 3KocucTeMa, 6uoctepa, MeTabonM3M, HacneACTBEHHOCTb,
aBTOTPOHbIA W reTepoTPOHbIA TUM NUTaHWS, OPOXeHMe, (OTOCUHTE3, AbIXaHue, OenKu,
YINEBO/bI, XUPbl, HYKNENHOBbIE KICNOTbI, (DEPMEHTBI.

"eorpadms: nonesHble NcKonaemble, TOMANBO.

TexHonorus: nuuweBble NPOAYKTbl, OCHOBbI PaLMOHaIbHOr0 MUTaHWs, MOKLME CPeacTBa,
maTtepuasbl U3 UCKYCCTBEHHbIX N CUHTETUYECKMX BOSTOKOH.

11 KNACC

OBWAA N HEOPIr AHNYECKAA XNMINA

TeopeTn4yecKmne 0OCHOBbI XUMUW.

ATOoM. CocTaB aTOMHbIX fiiep. XUMUYECKMA aneMeHT. 30Tonbl. CTPOEHME 3MEKTPOHHBIX
060/104eK aTOMOB, KBaHTOBbIE 4MCMa. OHEPreTUYecKMe YPOBHWM U NOAYPOBHW. ATOMHbIE
opbutann. Knaccudmkaums XMMUYECKUX 3EMEHTOB (S-, p-, d-, f-anemeHTbl). PacnpegeneHue
3/IEKTPOHOB MO aTOMHbIM OpOuTansaM. SNEKTPOHHbIE KOHMUrypauum aTtoMoB 3/1EMEHTOB
MepBoOro-4eTBEPTOro MNEepuofoB B OCHOBHOM UK BO36YXAEHHOM COCTOSIHUW, 3/1EKTPOHHbIE
KOH(hUrypaumm NOHOB. DNeKTPooTPULIATEIbHOCTb.

Meprognyecknii 3akoH U lepuognyeckas cucTeMa XUMWUYECKUX anemeHTos ..
MeHpeneeBa. CBA3b MEPUOAMYECKOrO 3akoHa W [epuoamyeckoil CUCTEMbI  XMMUYECKUX
3/IEMEHTOB C COBPEMEHHOW TEOpWEelN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU WU3MEHEHWS CBOWMCTB
XUMUYECKNX 3M1EMEHTOB M 06pasyemMbiX MMW MPOCTbIX M CNOXHbIX BELECTB MO rpynnam u
nepuogam. 3HayeHue nepmoanyeckoro 3akoHa A.1. MeHaeneesa.

XvMunyeckas cBa3b. Buibl XMMWYECKOW CBA3N: KOBaJIEHTHasl, WOHHAA, MeTalIMyeckKas.
MexaHu3Mbl 06pa30BaHNs KOBa/IEHTHOMN CBSA3W: OOMEHHbIA 1 [LOHOPHO-aKLENTOPHbIA. SHeprus
W AnvHa cBa3n. MonspHOCTb, HanpaBNeHHOCTb M HACBILAEMOCTb KOBA/IEHTHOM CBA3W. KpaTHble
cBA3n. BogopogHas cBs3b. MeXXMONeKy isipHble B3anMOAENCTBUS.



BaneHTHOCTP U BaJleHTHbIE BO3MOXHOCTH aTOMOB. CBsi3b 3JIEKTPOHHOH CTPYKTYpbI
MOJIEKYJ C HUX TE€OMETPUYECKHM CTPOCHHMEM (Ha MPHUMEpe COCOUHEHUN 3JIEMEHTOB BTOPOTO
nepuonaa).

IlpencraBneHne O KOMIUIEKCHBIX coenuHeHusix. (CocTaB KOMIUIEKCHOIO  HOHA:
KOMILIEKCOOOpa3oBaTeNb, JIMTAHABL 3HA4YeHHE KOMIUIEKCHBIX coenanHeHuil. [lonstne o
KOOPAWHALIMOHHON XUMUU.

BemectBa MONEKyJNApHOTO U HEMOJIEKYJSAPHOTO CTpoeHus. Turbl KpHUCTaJIMYECKUX
PEETOK (CTPYKTYP) U CBOWMCTBA BELIECTB.

Ilonatue o pucnepcHbix cucremax. Mcrunnele pactsopsl. IIpencrasieHne o KOJUTOMAHBIX
pactBopax. CriocoObl BBIpAKEHHsS] KOHLIEHTPALMM PAcTBOPOB. MAaccoBasl JOJsI BELIECTBA B
pacTBOpe, MOJIsIpHasi ~ KOHLeHTpauus. HacbllieHHble 1 HEHACBIIIEHHbIE  PacTBOPEHI,
pacTtBopuMocCTb. Kpucrannoruaparsl

Knaccupukanmus u HOMEHKJIATypa HEOPraHWYECKHX BEINECTB. |pHBHAJBbHBIE HA3BAHUS
OTENbHBIX NPEACTABUTENEH HEOPraHMUECKHUX BEIECTB.

Knaccudukanms XuMU4ecKux peakuii B HEOPraHUIeCKON 1 OpraHMYeCKOH XUMUH. 3aKOH
COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHMs M NpEeBpallleHUs SHEPTUU MPH XUMHYECKUX
peakuusix. Temosble 3G (HEKThl XUMHUYECKUX peakiuuil. TepMOXUMHUECKHE YPABHEHHS.

CKOpoCTb XUMHUYECKOHN peakLny, €€ 3aBUCUMOCTD OT Pa3iMyHbIX (pakTopoB. ['oMoreHHbIE
U reTeporeHHble peakunu. Katanus u katanuzaTopsl.

OOpatumble u HeoOpatumble peakuuu. XuMHUecKkoe paBHOBecue. KoHcraHTa
XUMHUYECKOro paBHOBecHs. DakTOphl, BIUSIOLINE HA IOJOKEHHE XMMHUYECKOro PaBHOBECHS:
TeMIlepaTypa, AaBjeHHe M KOHLEHTpalMM BeIlecTB, ydacTByromux B peakuuu. [lpuniun Jle
ITatense.

OnexTponutnyeckass aucconuauus. CuubHple © - cinaOble  3nekTponuThl.  CTeneHb
nuccoruanuu. Cpena BOOHBIX PacTBOPOB: KHUCJIOTHAs, HEHTpasibHas, wenovyHas. Bomoponusiii
noka3zarenb (pH) pactBopa. ['mnponus coneli. Peakiiun noHHOro oOMeHa.

OxUCINTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. Oxuciaurenb u
BOCcCcTaHOBUTENb. [Iporecchl OKHCIEHUS M BOCCTAHOBJIEHMs. BaxHellline OKUCIUTENH U
BOCCTaHOBUTENIN. MeTO 3IEKTPOHHOTrO OaslaHca. DIEeKTPOJIN3 PACTBOPOB M PACIIIIABOB BEIECTB.

DKCcnepUMeHTalbHblE METO[bl W3YUEHHS BEIeCTB U HUX IPEBpAIleHU: pa3sioKeHUe
MEePOKCUAA BOJAOPOAA B MNPHUCYTCTBUM KATAJIW3aTOPA, MOJEIN KPUCTAUINYECKHX PELIETOK,
NpOBEeNEHUE peakUuid HMOHHOro OOMeHa, OIpeleNieHHe Cpeabl pPacTBOPOB C  IOMOINBIO
WH/IMKATOPOB, U3YYEHHUE BIMSHHUS PA3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakuuu U
MOJIO’KEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuueckass Xumusi.

Ilonoxenue HemertamioB B llepuoanueckoll cuUCTeMe XHMHUYECKMX djeMeHToB [ .
MeHpeneeBa W OCOOEHHOCTHM CTPOEHHUSI WX aTroMoB. Du3nueckne CBOWCTBA HEMETAJIIOB.
AnoTponusi HeMeTaJUIoB (Ha mpuMepe Kuciopoaa, cepsl, pocdopa u yriepona).

Bonopon. Ilony4yenue, gusnueckne U XUMHUYECKHE CBOIMCTBA: PeakUMU C METAUIAMH U
HEMETaJJIaMH, BOCCTAHOBUTEJbHBIE CBONUCTBA. | mapuabl. TOIMIMBHBIEC 3JIEMEHTHI.

I'anorensl. HaxoxneHue B mpupone, CrocoObl NMOJdy4eHus, PU3NIeCKHe U XUMHYECKHE
cBoiicTBa. lamoreHoBogopoabl. BakHeilue KHCIOPOACOAEPIKALUE COCAMHEHUs TajOr€HOB.
JlabopaTopHble U POMBIILJIEHHBIE CITOCOOBI MOTYyUEHUs TaIOreHoB. [IpiMeHeHe rajloreHoB u
WX COEAUHEHUI.



Kucnopon, o3oH. JlabopaTopHble M MPOMBILIUIEHHBIE CIIOCOOBI MOJYYEHHs] KHCIOPOAA.
duspyeckue U XUMHYECKHE CBOHCTBA W IPUMEHEHHE KHUCcIopoAa M o30Ha. OKcuibl U
NEPOKCUIBL.

Cepa. Haxoxxaenwe B mpupojie, CIOCOOBI MONydeHus, (U3MUECKUe U XUMHYECKUE
coiictBa. Ceposonopon, cynbdunsl. Oxcun cepbi(1V), okcun cepbi(VI). CepHucras u cepHasi
KACIOTBI U UX comu. OcoOEHHOCTH CBOWCTB CEepHOH KHCIOTHL llpumeHeHue cepel u €€
COeIMHEHU.

Azor. Haxoxxgenune B mpupope, crnocoObl MoNyudeHHs, (U3NYeCKHe U XUMHUYECKHe
cBoiicTBa. AMMuak, HUTpuAbl. Oxcuapl azora. A3oTHCTas U a30THAsA KHUCIOTHI U HUX COJIH.
OcobeHHOCTH CBOKCTB a30THOHM KUCHOTHL. lIpuMeHeHHe a30Ta W ero CoenuHEHWH. A30THbBIE
ynoOpeHusl.

®ochop. Haxoxaenne B mpupoje, crnocoObl MojydeHus, (u3ndecKkue U XUMHYECKUE
ceoiictBa. Pochuner u dochun. Oxcumer docdopa, dochopHas KuCIOTa U €€ COJU.
[Mpumenenue pocdopa u ero coennaennit. PochopHbie yAOOpEHUSI.

Yrnepon, HaxoxaeHue B npupone. AuorpomHbie Moaudukaiuu. Duznueckue u
XUMHYECKHE CBOHCTBa NMPOCTBIX BellecTB, oOpa3oBaHHBIX yriepomoM. Oxcun yraepona(ll),
okcun yriepona(lV), yrompHasi Kuciora U €€ coiu. AKTUBHPOBAHHBIH YTOJib, ancopOLus.
Oymnepensl, rpadeH, yriepogHele HaHOTPYOku. IlpuMeHeHHMe TPOCTBIX  BELIECTB,
00pa30BaHHBIX YIIIEPOAOM, H €r0 COSNUHEHH.

Kpemnnmii. Haxoxxnenne B mpupozpe, crocoObl MOMy4deHus, (PU3MUECKHe U XMUMHUYECKHE
coticTBa. Oxcun kpemausi(IV), kpeMHUEBast KHCIOTa, CUIMKATHL. IIpuMeHeHne KpeMHUs U ero
coequHeHunil. CTekIo, ero nojyydeHue, BUAbl CTEKIa.

[Monoxenne metamios B [leproanueckoli cucreMe XUMHYECKHX 3J1IeMeHTOB. OcoOeHHOCTH
CTPOEHHUSI BJIEKTPOHHBIX 000JI0YeK aTOMOB MeTajutoB. Obmue pusudeckue CBONWCTBA METAJIIOB.
IIpumeHeHne MeTayuIoB B ObITY 1 TexHUKe. CIIaBbl METAJLIOB.

DNEeKTPOXUMHYECKUI psif  HampspkeHwid MeTayuioB. OO0mme CcrnocoObl  MONyYeHUs
METAJIJIOB. TUAPOMETAJUTYPrUsl, TUPOMETAIUTYprus, 3yekTpomeraiutyprusi. [loHsaTue o kopposuu
MeTasutoB. CriocoObl 3aIUTEI OT KOPPO3UH.

OO6miast xapakrepuctuka MeTayuioB IA-rpymmel Ilepuognyueckoil CHCTEMbl XUMHYECKHX
sneMeHTOB. Harpuil u xanuii: mony4deHue, GU3NIECKUE U XMMUYECKHE CBOICTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCTUHEHUI.

OO6mast xapakrepuctuka meraiuioB IIA-rpynmnel [lepronndeckoil cHCTEMBbl XHMUYECKHX
3JIEMEHTOB. MarHuii ® KaJbLUil: monydeHue, (U3MUecCKue H XUMHYECKHE CBOMCTBA,
NPUMEHEHHE MPOCTHIX BELIECTB U X coeNnHEeHNH. JKECTKOCTD BOMBI U CIIOCOOBI €€ yCTPaHEHUSI.

AMIOMHHHUH: TIOJy4eHue, (PU3HuecKue M XUMHUYECKHEe CBOWCTBA, MPUMEHEHHE MPOCTOTrO
BEIIECTBA M €ro COeNMHEHUH. AMQOoTepHble CBOICTBA OKCHIAA M THAPOKCHAA AJIOMHHUS,
I'HJPOKCOKOMIIJIEKCHI aTFOMUHUS.

OOmast xapaktepuctuka MeramioB nobounbix noxarpymmn (b-rpymnm) Ilepuonndeckoit
CUCTEMbI XMMUYECKUX 3JIEMEHTOB.

dusnyeckre U XMMUYECKHUE CBOMCTBA XpoMa U ero coenrHeHuil. OKcuapl U rTUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel 1 AMXPOMATBHL, HX OKHUCIHUTEJIbHBIE CBOWCTBA.
ITonyueHue 1 npuMeHeHHE XpoMma.

dusnueckue M XUMHYECKHE CBOMCTBA MapraHua M €ro coeauHeHuid. Baxknenmmne
coequnenus: mapranna(ll), mapranua(IV), mapranua(VI) u mapranua( VII). Ilepmanranar kanus,
€ro OKHCIIUTENIbHbIE CBONCTBA.



dusnyeckre 1 XUMHUYECKHe CBOMCTBA XKeje3a U ero coeAuHeHn. OKCUIbL, THAPOKCUABI U
comu skene3a(1l) u sxeneza(1ll). [TonyueHue u npUMEHEHHE JKejie3a U €ro CIJIaBOB.

dusnueckue 1 XUMHYECKHe CBOMCTBA Menu U e€ coequHeHui. [lonyueHne u npumenenue
MeAu U €€ COeAUHEHUN.

[usk: monydenue, GU3NUECKHUE U XUMHYECKHUE CBOMCTBA. AM(OTEpHbIE CBOICTBAa OKCHIA
U TUJPOKCHA LIMHKA, THAPOKCOKOMILIEKCHI LIMHKA. [IpiMeHeHne IuHKa U ero CoeIMHEeHUN.

OKCnepUMeHTalbHblE METOAbl M3Y4YeHHUs BELIECTB U UX [pPEeBpallleHUui: H3yuyeHue
0o0pa3oB HEMETAJIOB, ropeHue cepbl, (ocdopa, keie3a, MarHus B KHUCIOPOAE, H3YYCHHE
KoJulekuuu «MeTajuibl M CIUIaBb», B3aUMOAEWCTBHME LIENOYHBIX U LIEJIOYHO3EMEIbHbBIX
METaJUIOB C BOJOW (BO3MOXKHO HCIOJIBb30BAHHUE BUIEOMATEPHANIOB), B3aUMOICHCTBHE LMHKA U
JKele3a C pacTBOpaMH KHCIIOT U I1eJIodei, KaueCTBEHHbIe peakLiMi Ha HeOpraHU4eCcKHe aHUOHHI,
KaTHOH BOJOPOZa U KaTHOHBI METAJUIOB, B3aMMOEICTBHE THMAPOKCUIOB AMIOMUHUS U LIMHKA C
pacTBOpaMM KHUCJIOT U IeJovel, pelieHne 3KCIepUMEeHTAIbHBIX 3a7a4 1o TeMaM «l anoreHsn,
«Cepa 1 e€ coenuHeHMs», «A30T U Gochop U X COeTUHEHHs», «KMeTalIbl TJIaBHBIX MOATPYIIDY,
«MeTtanbl TOOOYHBIX TOATPYIID.

XuMHUS U )KU3Hb.

Ponb xumuu B obecnieueHNH yCTOMYUBOrO pa3BUTHs dejoBedecTBa. [IoHITHE O HAyUHBIX
METOAax IMO3HaHUs M METOJOJIOTMM Hay4yHoro uccienosaHus. HayuHble npuHUUIBI
OpTraHU3aLH XUMHYECKOro MPOu3BOACTBA. [IpOMBIUIEHHBIE CTIOCOOB! MOMYYEHUsT BAKHEUIITIX
BEIIECTB (Ha MpUMepe MPOU3BOACTBA aMMHAaKa, CEPHONW KHUCJIOTHI, MeTaHoja). [IpoMblieHHbIe
CHOCOOBI MONyYEHUS] METAJJIOB M CIUIABOB. XMMHYECKOE 3arpsi3HEHHE OKPY’KaroIlel cpenbl U
ero nocuenctsusi. Poyb xumun B 00€CIeYeHNH SHEPreTHIecKoi 6€30MacHOCTH.

XuMusi U 370pOBbe denoBeka. JlekapcTBeHHble cpeacTBa. IlpaBuia HCMONB30BaHUSA
JIeKapCTBEHHBIX IpernapaToB. Ponb XUMUH B pa3BUTUU MEAULIMHBL.

XUMHUSI TAIIA: OCHOBHBIE KOMIIOHEHTBI, MULIEeBbIe 100aBKU. Poib XuMun B oOecriedeHnn
MUINEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromeprsie cpenctsa. berroBas xummus. I[lpasmna Ge3omacHoOro
UCTIOJIb30BAHMS MPETapaToB ObITOBON XUMHUH B ITOBCEIHEBHOM JKU3HU.

XUMUSI B CTPOUTENIbCTBE. BAXKHEHININE CTPOUTENIbHBIE MAaTepHAITBI (LIEMEHT, OETOH).

XuMHs B CENIbCKOM x03s1iicTBe. OpraHnveckrue 1 MUHEpaIbHbIe yIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuajbl, KPackH, CTEKJO, Kepamuka. Marepuanbl
1 snekTpoHuky. HanorexHomnoruu.

PacuérHble 3anaun.

Pacuérer: mMacchl BemecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEINECTBA,
Macce M 00BEMY OHOTO M3 YUACTBYIOLINX B PEAKLIMU BELIECTB, MacChl (00BbEMA, KOTUUECTBA
BEIECTBA) MPOAYKTOB PEAKLUH, €CIM OFHO M3 BEIIECTB HMMEET IMpPUMEcH, Macchl (00béMa,
KOJINYECTBA BELIECTBA) MPOAYKTa PEAaKIMH, €CIU OAHO W3 BEINECTB JaHO B BHUIE pPacTBOpa C
ONpeAeNEHHON MacCOBOW JOJEH pPacTBOPEHHOrO BELIECTBA, MACCOBOM JOJM M MOJISIPHOM
KOHLIEHTpAaLMy BeILeCTBA B pacTBOpE, MOJIM BBbIXOJA NPOAYKTA pPEaKIUU OT TEOPETUUYECKU
BO3MOJKHOTO.

MesxnpeameTHble CBSI3H.

Peanmuzauust MeXIIpeIMETHBIX CBsI3€H MPpH M3yUeHUH OOLIeH W HEOPraHWMYECKOH XUMHH B
11 xmacce oCyIIECTBIIIETCS Yepe3 UCMOIb30BAHNE KaK OOIMNUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHATUH, IPUHATBIX B OTJEJbHBIX MPEAMETaX €CTECTBEHHO-HAYUYHOI'O IIUKJIA.



OOune ecTecTBEHHO-HAy4YHbIE TIOHSTHS. SIBJICHHE, HAay4dHBIA (DaKT, TMIIOTE3a, TEOpHs,
3aKOH, AaHaji3, CHHTE3, KJIacCU(PUKAIUS, TMEePUOAMYHOCTh, HAONIOIEHHE, U3MEPEHHE,
JKCIIEPUMEHT, MOJIENb, MOIETUPOBAHUE.

®dusuka: Marepus, MUKPOMHDP, MAaKpPOMHp, aTOM, 3JIEKTPOH, NPOTOH, HEHUTPOH, HOH,
W30TOIIbI, PAMOAKTHBHOCTh, MOJIEKYJA, DHEPreTHYECKU YpPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHoe COCTOsIHHE BEC€LICCTBA, PII[eaJ'IbeIfI ras, (1)I/ISI/I"IGCKI/IG BCJIMYHMHBI, C€IAWHHUIILI
HU3MEPEHUs], CKOPOCTD, SHEPTHSI, Macca.

buonorusi: knmeTka, OpraHu3M, OSKocucTema, Ouocdepa, wmerabonm3Mm, Makpo- U
MHUKpPO3JIEMEHTBI, O€JIKH, JKUPBIL, YIJIEBOABI, HYKJIEHHOBBIE KHCIOTBL, (PEPMEHTBI, TOPMOHBI,
prrOBOpOT BCIICSCTB U ITOTOK 3HepFI/II/I B OKOCUCTEMaAX.

I'eorpadusi: MUHEpAJBI, TOPHBIE TOPOIBI, MOJE3HBIE HCKOMAEMBbIE, TOILJIMBO, PECYPCHI.

TeXHOJ’IOFI/Iﬂ: XUMUYECCKas1 HpOMbIH.U'IeHHOCTb, MeTaJ’IJ’IprI/Iﬂ, CTpOI/ITeJ'IbeIe MaTepI/IaJ'IbI,
CENIbCKOXO3SIICTBEHHOE  MPOU3BOJCTBO, IHUINEBAs MPOMBIIIEHHOCTh, (apMaleBTHUECKas
HpOMbIH_U'IeHHOCTb, HpOI/ISBOI[CTBO KOCMETUUYCCKUX npenapaTOB, HpOI/ISBOHCTBO

KOHCTPYKIUHNOHHBIX MAaTCPUAJIOB, SJICKTPOHHASA NPOMBILIJIICHHOCTD, HAHOTCXHOJIOT'UH.



IVIAHWUPYEMBIE PE3VJIbTATBI OCBOEHHA TIIPOIPAMMLBI 110 XMMHHU HA
YTIJIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUMA

JIMUHOCTHBIE PE3YJBbBTATHI

B cooTtBeTcTBUM C CHCTEMHO-AESTENBHOCTHBIM TIOAXOIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUSI IpeaMera «XUMHs» Ha YPOBHE CpenHero oOmero oOpa3oBaHUs
BBIJICJIEHBI CJIENYIOIINE COCTABJISIOLINE. OCO3HAHNE OOYHArOIUMHUCS POCCUHCKON TPaskoaHCKON
UJIGHTUYHOCTH, TOTOBHOCTh K CAaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIENICHHIO,
HAIMYME MOTHBAIMU K  OOYYEHHIO, TOTOBHOCTb M  CHOCOOHOCTh  OOyHaroIIMXcCs
PYKOBOICTBOBATHCSI MPUHSATHIMH B OOIIECTBE MPABUJIAMH W HOPMAMH IIOBENCHUS, HAJINYHE
MPAaBOCO3HAHUSI, SKOJIOTHUECKOH KYJIbTYPBI, CIIOCOOHOCTh CTABUTDH LIEIH M CTPOUTH KM3HEHHBIC
TUTAHBL.

JIMYHOCTHBIE PE3yJBbTAThl OCBOCHUS IMpeaMera « XUMUsD) OTPakarT cHOPMHPOBAHHOCTH
OTIbITA MMO3HABATEIBHON U MPAKTHYECKON NEATENbHOCTH 00YUAIOIMXCs B MPOLIECCE PeaTU3aLun
00pa3oBaTeNIbHOM EATETBHOCTH.

JIMYHOCTHBIE PE3yJbTAThl OCBOCHHUS MpenMera «XUMHUS» OTPaxKaroT CPOPMHPOBAHHOCTD
OTIbITA MMO3HABATEIBHON U MPAKTHYECKON NEATENbHOCTH 00YUAIOIHUXCs B MPOLIECCE PeaTU3aLuN
00pazoBaTeNIbHON AEATENBHOCTH, B TOM YHCIIE B YaCTH!

1) rpamaaHCKOro BOCIUTAHUS

OCO3HAaHMSI OOYYAIOLTNMICS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHHS K
3aKOHY U TIPABOTIOPSIKY;

NPEACTABICHNS O COLHMAJbHBIX HOPMAax M MPaBHJIAX MENUJIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NESTEIbHOCTH NPU CO3AaHUU YUEOHBIX IPOEKTOB,
peleHny y4eOHBIX B TO3HABATENbHBIX 337144, BBIMOJHEHUH XUMHYECKUX 3KCIIEPHUMEHTOB;

CHOCOOHOCTH TIOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHSL, JIOTHKY U apTYMEHTBI OPYTUX
NPU aHATTM3€ Pa3IMYHBIX BUAOB YUeOHOH NesITebHOCTH,

2) IATPHOTHYECKOT0 BOCIIMTAHHUS:

LIEHHOCTHOTO OTHOIIEHHUsS] K HMCTOPHUYECKOMY M HAyYHOMY HACJIEAMIO OTEYECTBEHHOH
XUMUH,

YB)KEHHUs] K IPOLIECCYy TBOPYECTBA B OONACTH TEOPUH W MPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HaHHUsI TOTO, YTO JaHHBIE HAYKH €CTb pPe3yJbTaT INTENbHBIX HAOIIOACHUM,
KPOTOTIMBBIX SKCIEPUMEHTAIBHBIX TIOUCKOB, MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M TIO3HABATENbHBIX MOTHBOB B TMOJYYEHHH M TIOCIEAYIOLIEM AaHaN3e
UH(POPMALIUHU O TIEPENOBBIX JOCTH)KEHUSIX COBPEMEHHOHN OT€YeCTBEHHON XUMUH,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO NTOBEACHHS,

CIIOCOOHOCTH OLIEHMBATh CHUTYAllMH, CBS3aHHBIE C XHUMHYECKHMH SIBICHHSAMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTHY,

TOTOBHOCTH OLICHMBAThb CBOE IOBENCHHWE M TIOCTYNKH CBOMX TOBApHUINEH C MO3MLUH
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHUS MOCIIEICTBHI MOCTYIIKOB,;

4) popMupoOBaHUS KYJbTYPbI 310POBbSI:

MOHUMAHUSI LIEHHOCTEHW 310poBOrO W 0Oe30macHoro obpasa >KU3HH, HEOOXOOUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHHSI K COOCTBEHHOMY (PHU3NIECKOMY M IICUXUIECKOMY 37JOPOBBIO;



coOnroeHnst mpaBuyl OE30MaCHOTO OOpalleHus] ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU, B TPYJOBOM J€STENbHOCTH,

NMOHMMAHUS LEHHOCTH TPaBWJI HWHIWBUAYAJIbHOTO U KOJUIEKTUBHOTO O€30macHOro
MOBEJIEHUS B CUTYyaLUAX, YTPOKAIOLIUX 3I0POBBIO U XKU3HU JIFOJIEH;

OCO3HAHMS TOCIENCTBUI M HENPHUSTHS BPEIHBbIX NPUBbIMEK (YyHOTPEOJICHUS aKOTOJIs,
HApKOTHKOB, KYPEHHS);

5) TpynoBoro BocuTaHusi:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIENOBATEIbCKONW JIEATENBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTHX BUIAX NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4acTHe€ B pEIIeHWH MPaKTUYeCKUX 3a7ad COLMAJIbHOU
HANPaBJIEHHOCTH (B PAMKaX CBOETO KJIACCa, IIKOJIbI);

UHTEpeca K MPAKTHYECKOMY M3YYEHHUIO Mpodeccuil pasM4HOrO poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUH,;

yBaXXeHUsl K TPy, JIOASIM TPyJa U pe3yjbTaTaM TPYyAOBOH AeATEIbHOCTH,;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPY WHIMBUAYAJIbHOW TpaeKTopuu oOpa3oBaHus,
Oynymei npodeccuu U peannzauuu COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YUETOM JIMYHOCTHBIX
HUHTEPECOB, CITOCOOHOCTEN K XUMHUH, HHTEPECOB B MOTPEOHOCTEH 00IecTBa;

6) 3K0JI0rH4ecKOro BOCIIMTAHUS:

SKOJIOTUYECKU Le1ecO00Pa3HOro OTHOIIEHHS K MPHUPOJE KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HHU Ha 3eMmiie;

MOHUMAaHHUS TJI00ATBHOTO XapakTepa SKOJIOTHUECKUX MPOoOJIeM, BIUSHUS SKOHOMHUYECKHX
MPOLECCOB Ha COCTOSHUE MTPUPOIHON U COLIMATIbHOM CpeabI,

OCO3HaHMSI HEOOXOIUMOCTH HCIOJIB30BAHUS TOCTHIKEHUH XUMHHU JIJIsI PELICHHUsT BOTIPOCOB
PaLMOHANIBHOTO IPUPOONOIb30BAHMS,

AKTUBHOTO HEINPUSTHS NEHCTBUIL, NMPUHOCSIIUX BpeA OKpy»Karolled NpUpOIHOH cpere,
YMEHHUSI MPOTHO3UPOBATh HEOIArOMPUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMASMBIX
JOENCTBUN U MPEAOTBPAIIATh UX,

HaJIU4YUsl Pa3BUTOrO HKOJIOTMYECKOTO MBIIIIEHUS, SKOJOTMYEeCKONH KyJbTYpbl, OIbITA
NESTeNIbHOCTH  3KOJOTHYECKONW HAaNpaBlIeHHOCTH, YMEHHUS pPYKOBOACTBOBAaTbCA WMH B
NO3HABATEJIbHOW, KOMMYHHKATUBHON U COLIMAJIbHOM MPAaKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
NPOTUBOCTOSTH UAEOIOTNH XxeModobuwy;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33pEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUA HAyKU U
OOIIeCTBEHHOH MPAKTHKH;

NOHUMAHUS CIeUU(PUKA XUMHHM KaK HayKH, OCO3HaHUs €€ poiu B (POPMHPOBAHUU
PaLMOHATIBHOTO HAYYHOT'O MBILIUICHHUS, CO3MAHUH LIEIOCTHOTO MPEACTABICHUS 00 OKPYXKaroIeM
MHUpE KaK O €IMHCTBE NPHUPOIbl U 4YeNIOBeKa, B MO3HAHWUU MPUPOIAHBIX 3aKOHOMEPHOCTEH U
peweHny npodIeM COXpaHEHHsI TPUPOJHOTO PABHOBECHS,

yOexnEHHOCTH B 0COOOH 3HAYMMOCTH XUMHH JJIsl COBPEMEHHOW LMBWJIM3ALMU. B €€
I'YMAaHUCTHUYECKOW HANpPaBJICHHOCTH W BAKHOW POJHM B CO3JAHMM HOBOH 0a3bl MaTepHaIbHON
KYJBTYPBI, B pEIIEHUH MI00ATbHBIX TPOOJIEM YCTOMYHUBOrO Pa3BUTHS YE€JIOBEYECTBA — CHIPbEBOW,
SHEPreTUYEeCKOH, TNHINeBOW W HKOJOTHYECKOH Oe30macHOCTH, B Pa3BUTHU MEIULIUHBI,
o0ecre4eHnn YCIIOBHI YCIEIHOTO TPYAa U HKOJIOTUIECKH KOM(OPTHON JKU3HU KAKAOTO HWiIEHA
o01ecTna;

€CTeCTBEHHO-Hay4YHOH TI'PaMOTHOCTH: IIOHMMaHMUs CYL[HOCTH METOJOB IIO3HaHU,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOJB30BATh MOJydaeMble 3HAHUS IS



aHanm3a U OOBSICHEHHUs SIBJICHHH OKPYXKAIOIIEro MHUpPa M MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHUA ACIaTh O6OCHOBaHHbIe 3aKJIIOYCHUA Ha OCHOBEC HAYYHBIX q)aKTOB 1 UMCHOINMUXCA JaHHBIX
C LIeJIBIO TIOJTy4YEeHHUs TOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTH CaMOCTOSITEIBHO HCIOIb30BATh XMMHUYECKUE 3HAHUS ISl PeLleHus: mpoliem
B PCAJIBHBIX JKU3HCHHDBIX CUTYALIUAX,

UHTEpeca K MO3HAHUIO, HCCIIEIOBATEIbCKON IESITeIbHOCTH,

FOTOBHOCTH M CIIOCOOHOCTH K HENpepbIBHOMY OOpa3OBaHUIO M CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIIOJIYYCHHUIO HOBBIX 3HAHUM 1O XWMHH B COOTBETCTBUU C JKM3HEHHBLIMH
noTpeOHOCTSIMU,

UHTEpeca K OCOOSHHOCTSIM Tpyda B pasIMYHbIX cdepax mnpodeccCHOHaTbHON
IeSATENIbHOCTH.

METANPEAMETHBIE PE3YJBbTATHI

MertanpenMeTHble Pe3yJIbTaThl OCBOSHHS MPOrPaMMbI MO XMMHUU HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMble 751 (POPMHUPOBAHUS MHPOBO33PEHUsT OOYUAOIIMXCS MEKAHCLUIUIMHAPHBIC
(MexnpenmMeTHbie) 00LIeHayYHbIC TOHATHS, OTPAKAIOLINE LEJIOCTHOCTh HAYYHOH KapTHHBI MHpPa
U crienru(puKy METOIOB TIO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO,
SHEPrusl, SIBJICHHE, MPOLECC, CUCTeMa, HAy4YHBIH (paKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIEAOBaHNE, HAOMIOICHNE, N3MEPEHHUE, SKCIIEPUMEHT U IpyTHe),

yHHBEpCalbHble  yueOHble  fmelCTBUs  (TO3HABaTeNbHbIE,  KOMMYHHKAaTHBHBIE,
peryimsTuBHbIe), obecneunBarome (GopMHpPOBaHNWE (PYHKIHMOHAIBHOM TPAMOTHOCTH U
COLIMAJIbHOW KOMITETEHIIMH O0YYarOIIUXCSL;

CHOCOOHOCTh  OOYHYAIOLIMXCS  HCIONB30BaTh  OCBOEHHBIE  MEKIHCLHUIUIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHMA W YHHUBEPCAJIbHbIE y4YeOHBIE NEHCTBHS B MO3HABATENBHON U
COLIMAIbHON MPAKTHKE.

MertanpenMeTHble pe3yJbTaThl OTPAKAIOT OBJAACHHUE YHUBEPCAJIbHBIMH Y4eOHBIMU
MO3HABATEIbHBIMHU, KOMMYHHUKATUBHBIMHU U PEryJISTUBHBIMHU [EHCTBUSIMU.

ITo3zHaBaTenbHbIE YHHBepPCAJIbHBbIE YUeOHbIe el CTBHUS

1) 6a30BbIe JJOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIMPOBAaTh MU AaKTyaJM3UpOBaTh MpobiieMy, paccMaTpuBarh eé
BCECTOPOHHE;

OTpeAeNATh LU NEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH WX JOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThI ACATCIBHOCTU C MMOCTABJICHHBIMU LICJIAMU,

HUCIOJIB30BATh MPU OCBOCHUU 3HAHUU HpI/IéMbI JJOTUYCCKOT'O MBIIUJICHUA: BBIOCIATH
XaPaKTEPHBIC TPU3HAKU OOHSITUH H YCTaHAaBJIMWBATE UX  B3aMMOCBS3b, UCITOJB30BATH
COOTBCTCTBYIOIIUE TTOHATUSA OJIA O6”b$ICHeHI/I$[ OTHACJIIBbHBIX q)aKTOB nu ﬂBHeHHfI;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIACCU(UKALINH BEIIECTB M XUMHUYECKUX PEaKLUi;

YCTaHaBJIMUBATL NPUYIHUHHO-CICACTBCHHBIC CBA3U MECKAY U3YUACMbIMU ABJICHUAMMU,

CTPOUTBH JIOTUYECKHE pacCyXAeHUs (MHIYKTHUBHBIE, IEOYKTHBHBIE, IO AaHAJOTHH),
BBIABJIATE 3aKOHOMEPHOCTU U MPOTHUBOPECUUA B PACCMATPUBACMBIX ABJICHUAX, q)OpMy.]'II/IpOBaTb
BBIBOJbI U 3aKJIFOUYCHUA,

MNPUMCHATE B NPOLUECCE MO3HAHHA HCIIOJB3YCMBICE B XUMHUU CUMBOJHUYCCKUE (3HaKOBbIe)
MO, TPeoOpPa30BBIBATE MOACIBHBIE MPENCTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) 3JIEMEHTA,



XUMHYecKast (OopMyJa, YpaBHEHHE XHMMHYECKOH peakuud — TpPHU pPeIeHUuH Yy4eOHbIX
MO3HABATENIbHBIX M TPAKTHYECKUX 3a/1a4, MPUMEHSITh Ha3BAHHbIE MOJEJbHBIC MPEICTaBICHUS
IUIS1 BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaEMbIX BEIIECTB U XUMHUECKHUX PEaKIIHA.

2) 0a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIaZIETb OCHOBAMH METOOB HAYYHOI'O MIO3HAHUS BELIECTB U XUMHUECKNX PEaAKLIN;

dbopMyaHpoBaTh LENM M 33aJaYd  HCCICJOBAHMS, HCIIOJNb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENTbHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI B KQUE€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS THITOTE3BI 110 MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CY KIEHHIA;

BJIaJIETh HABBIKAMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUSI M TPOBEIACHHS YUYEHHYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOATh 32 XOJOM IPOLECCa, CAMOCTOSITEIBHO
NPOTHO3UPOBATb €ro pe3ynbraT, (opMyaupoBaTh OOOOIIEHHS W BBIBOABI OTHOCHTEIHHO
IOCTOBEPHOCTH PE3YJIBTATOB UCCIIEAOBAHUS, COCTABISTH OOOCHOBAHHBIN OTUET O MPONENIAHHON
pabore;

npuoOpeTaTh OMBIT YYSHHYECKOH HCCIeNOBATENIbCKOH KM TMPOEKTHOW AESTeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTH M TOTOBHOCTb K CaMOCTOSITEJIBHOMY IIOMCKY METOAOB PEIICHUS
NPAKTUYECKUX 337a4, IPUMEHEHUIO PA3JIMUYHBIX METOJIOB ITO3HAHMUSI.

3) padora ¢ undopmanueii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHWKAX WHPopMauuu (HAYyYHO-TIOMYJISIpHAS
JUTEpaTypa XHUMHYECKOTO COAEPIKaHWs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
aHAM3UPOBaTh HMHOOPMAIMIO PA3IUYHBIX BHUAOB W (OPM MPEIACTABICHHS, KPUTHUYECKH
OLICHUBATh €€ TOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTH;

¢dbopMyaHpOBaTh 3aMpOChl U NPUMEHATH PA3JMYHBIE METOABI NPHU IOHCKE M OTOOpe
uH(pOpMaLU, HEOOXOAUMOMN IJIS1 BBITTOJIHEHHSI yUeOHBIX 3a/1a4 ONPEAeTIEHHOrO THIIA,

npUOOPETaTh OMBIT UCMOJB30BAHUS MH()OPMALIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH U
PA3JINYHBIX TIOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANIBbHYIO (pOpMY TpencTaBieHuss HHPOpMauuu (CXEMBbl,
rpad UKy, quarpaMmel, TAOJIULBL, PUCYHKH U IPyTHE),

UCTIOJIb30BaTh HAy4YHBIH SI3bIK B KA4eCTBE CpEnCcTBA MNpU paboTe ¢ XUMHUYECKOH
uHpOpMaLMel: NPUMEHITh MEXKIpeaMeTHble ((pHu3nuecKkue W MaTeMaTU4YeCKHe) 3HAKH |
CHUMBOJIBL, (POpMYyJTEI, a00pEeBUATYPBI, HOMEHKJIATY PY;

HCIMOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUE CPCACTBA HATTIAAHOCTH.

KomMmyHukaTnBHbIe YHHUBepcaabHbIe YyieOHble JeHCTBHS:

3a1aBaTh BOMPOCHI 10 CYINECTBY OOCYK1aeMOH TEMBI B XOJI€ THAJIOra W/HIIH TUCKYCCUH,
BBICKA3bIBATb UJACH, (I)OpMy.]'II/IpOBaTb CBOU NPCAJIONKECHUA OTHOCUTCIIBHO BBITIOJIHEHUA
MPEIJIOKEHHOM 3a1a4u;

BBICTYIIATb C Hpe:’;eHTaL[PIefI PE3YIBTATOB MO3HABATENHLHOU ACATCIBbHOCTH, TTOJYYCHHBIX
CaAMOCTOATCJIBHO HWJIM  COBMECTHO CO CBCPCTHUKAMU TMPU  BBIMMOJIHEHUHU XHUMHYECCKOTO
SKCIEPUMEHTA, MPAKTUYECKOW paboThl TO HCCIASIOBAHUI CBOWCTB M3Y4a€MbIX BEIECTB,
peanu3anuu yueOHOro MpoekTa, W (POpPMyJIMPOBATH BBIBOIABLI MO pPe3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBAHUN NyTEM COTIIACOBAHMS MO3UIHMN B XO/I€ OOCYKIeHUsI 1 0OMEHa MHEHHSIMH.



PerynsiTuBHBIe YHHBepcaJbHbIe y4eOHbIe AeificTBHS:

CaMOCTOSITENIPHO IITAHUPOBATh U OCYILIECTBIISATh CBOK ITO3HABATENBHYIO IESITENbHOCTD,
ompenensisi €€ Uedd U 3a7add, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeayiaraéMblii aIrOPUTM IEHCTBUN TPH BBITIOJHEHUH yYUEOHBIX M HCCIIEAOBATENBCKUX 3ajad,
BeIOMpaTh Hanbosee 3(pPEeKTUBHBIN CITOCOO MX PELICHHs C YYETOM IOJyYEHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLUSX;

OCYLIECTBJISATH CAMOKOHTPOJIb ESITebHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJ/IBTATHI

[IpenmeTHBIe pe3yabTaThl OCBOSHHS MPOTPAMMBbI [0 XUMHH Ha yIIyOJEHHOM ypOBHE Ha
ypoBHE cpexaHero odmero oOpa3oBaHUsS BKIIOYAOT crieruduyeckue s yueOHOro npenMera
«XUMUS» HayudHbIC 3HAHUS, YMEHHUs M CIOCOOBI NEHCTBUH MO OCBOCHHUIO, MHTEPIPETALNU U
HpeO6pa30BaHI/II'O 3HaHPIfI, BUABI ACATEJIBHOCTH IO MOJYUCHUIO HOBOI'O 3HAHHA U MPUMCHCHUIO
3HAaHUU B Pa3IMYIHbIX yLIe6HbIX CUTyallusIX, a TAKKE€ B PECAJbHBIX KHU3HCHHBIX CUTyallUAX,
CBSI3aHHBIX ¢ Xumuen. B nporpamMme 1o XuMHU MNPEAMETHBIC PE3YJbTAaThl MPEACTABJICHBI IO
rogamM U3y4CHUs.

10 KITACC

[IpenmeTHbIe pe3yapTaThl OCBOSHUS Kypca «OpraHuyeckast XUMUsD) OTPAKAOT:

c(OPMUPOBAHHOCTh MPENCTABJICHUI. O MECTe W 3HAYEHWU OPTaHUYeCKOW XUMHU B
CUCTEeME €CTeCTBEHHBIX HAayK M €€ POJIH B O0ECIIEUeHNH YCTOHYHBOIO Pa3BUTHS YEJIOBEUECTBA B
pelmeHun mpodJieM 3KOJIOTUYECKOW, SHEPTeTUYeCKOW M MHUINEeBOH Oe30MacHOCTH, B Pa3BUTUU
MEIWIVHBI, CO3JaHWH HOBBIX MATEPHAJIOB, HOBBIX HCTOYHHKOB JHEPTHH, B OOeCIeueHUU
PAIMOHABHOTO TPUPOIOIONIB30BaHMS, B (POPMUPOBAHUU MHUPOBO33PEHUST U OOIIEH KyJIbTypbl
YeJIOBeKa, a TaKKe OKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IO0POBBIO U
MIPUPOAHOMN Cpenie;

BJIQJICHUE CHUCTEMON XHUMHYECKMX 3HAHUH, KOTOpas BKJIOYAET. OCHOBOMOJAraroliue
MOHSTUA — XUMHUYECKHH 3JIEMEHT, aToOM, SIIPO W 3JIEKTPOHHAsh 000j04Yka aroma, s-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE WM BO30YKIEHHOE COCTOSHUS aTOMa, THOPUAN3AINS aTOMHBIX
opburtaneli, WOH, MOJIEKyJia, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIHPHOCTb, CTEMEeHb OKHUCIICHUS,
XUMUYECKasi CBsI3b, MOJIb, MOJIIPHAsE Macca, MOJIIPHBIM OOBEM, YIJEPONHBIH CKEJeT,
(yHKIIMOHAJIbHAST TPYINA, PaAUKaN, CTPYKTypHble (GopMysbl (pa3BEPHYTHIE, COKPAIIEHHBIE,
CKEJICTHBIE), M30MEpHsl CTPYKTYpHAas WM TPOCTPAHCTBEHHAs (TeoMeTpuvecKasi, ONTHYECKas),
WU30MEPBL, TOMOJIOTMYECKUN psAll, TOMOJIOTH, YIJIEBOAOPOABI, KUCJIOPOA- M a30TCOAEpKALLUE
OpraHUYeCKUe COENMHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIPHBIE
COeIMHEHUs, TeOpuu, 3akoHbl (mepuonmuueckuii 3akoH J[. 1. MeHneneeBa, Teopusi CTPOCHHS
opranuveckux BemiecTB A. M. byTnepoBa, 3ak0H COXpaHEHHSI MAacChl BELIECTB, 3aKOH
COXPaHEHHUs U TPEBPALICHHsS] SHEPTUU TPH XUMHYECKHX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, MHUPOBO33PCHUECKHE 3HAHUS, JIEKAL[Me B OCHOBE MOHUMAHUS
MPUYMHHOCTY U CHUCTEMHOCTH XHUMHUYECKUX SIBJIEHUW, TMPEACTaBICHUS O MEXaHU3Max
XAMUYECKUX  PEeaKUU, TEPMOAUHAMHUYECKMX U KHHETHYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, O B3aUMHOM BJIMSSHUM aTOMOB M TPYIIII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIH U
me3omepHbIil 3¢ dexTor, opuenTantsl I u Il pona), dakronorudeckne CBEAEHHUs O CBOMCTBAX,



COCTaBe, MOJYYCHUN U O€30MMaCHOM UCTIONb30BAHUHN BAKHEHIITUX OPTaHUYECKUX BEUIECTB B OBITY
U TPAKTHYECKOW MAEATENbHOCTH UYEeJNOBeKa, OOLIMX HAYYHBIX NPUHIOHUIAX XUMHUYECKOTO
NPOM3BOCTBA (HAa MPUMEpPE MPOU3BOICTBA METAHOJA, IepepadboTku HedTn),

cpOpPMHPOBAHHOCTb YMEHUN: BbISIBIISATh XapaKTEPHbIE MPU3HAKH MMOHATUH, YCTAHABINBATh
UX B3aHMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOIIUE IMOHSTHS IPU ONMMCAHUH COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYE€CKUX COCANHECHUN,

c(OpMHPOBAHHOCTb YMEHHIA:

UCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY /ISl COCTABJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX ) (POPMYJT OPraHUIECKHUX BEILECTB;

COCTABJIITb YPAaBHEHUS XUMHYECKUX pEaKUUd W  pacKpblBaTb HUX CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ PEAKLUH  IMOCPENCTBOM  COCTABIICHHS  3JIEKTPOHHOTO
OamaHca 3THX peakUuuid, peakiuii HOHHOrO OOMeHa MyTéM COCTAaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH,

W3rOTaBIIMBATh MOJAETH MOJIEKYJ OPraHMYECKHUX BEIIECTB ISl MJUIOCTPALMU  HX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOSHHS,

cpOpMHPOBAHHOCTb YMEHUI: YCTaHABIMBATH MPUHAJIE)KHOCTh U3YYEHHBIX OPTaHUYeCKUX
BEIECTB MO UX COCTaBY M CTPOEHHIO K ONPEACIEHHOMY KIIacCy/TPYIINe COSANHEHHH, 1aBaTh UM
Ha3BaHMs 1o cucremarndeckoii HomeHknatype (IUPAC) u npuBoauTh TpUBHANIbHBIE HA3BAHUS
IVl OTAENBbHBIX MPEACTABUTENIEH OPraHMYeCKHX BEIeCTB (TWUJICH, aueTHJIEH, TOJyOl,
[IULEPUH, JTHJICHIJIHNKONb, (eHoy, (GOopMalbiern, auneTalibIerus, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHAasl KHCJIOTA, CTE€APUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAS KHCJOTHI, TJIHIVH,
aJlaHUH, MaJIbTO3a, (PYKTO3a, AHWIINH, JUBHUHUJI, U3OTPEH, XJIOPONIPEH, CTUPOJ U APYTHE),

cOPMHPOBAHHOCTL YMEHHUSI ONPEAENSATh BHUI XUMHYECKOW CBS3HM B OPraHUYECKHX
COEAMHEHUSX (KOBAJICHTHAS 1 HOHHAS CBsI3b, G- U TT-CBSA3b, BOOPOIHAS CBSI3b),

cOPMHPOBAHHOCTh YMEHHSI NMPHUMEHATh MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHUYECKHX
BemecTs A. M. Byrieposa nnst 0OBbsICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS,

cOPMHPOBAHHOCTh YMEHUH XapakTepu3OBaTb COCTaB, CTPOEHHE, (HU3HUECKHue U
XUMHYECKHE CBOMCTBA THITMYHBIX NPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB!
AJIKAHOB, LIMKJIOAJKAHOB, AaJKEHOB, AJKAIMEHOB, AJKHHOB, apOMATHYECKUX YIJIEBOAOPOOB,
CIHPTOB, AJIBIAETHAOB, KETOHOB, KapOOHOBBIX KHCJIOT, NMPOCTBIX M CIOKHBIX 3()HUPOB, KHUPOB,
HUTPOCOETUHEHNH 1 aMUHOB, aMHUHOKHUCIIOT, OEJIKOB, YIIIeBOIOB (MOHO-, TU- U TIOJIMCAXapUIOB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXIy HHMH YPaBHEHUSIMH COOTBETCTBYIOIIHX
XUMHYECKHIX PEaKLUUH ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT,

c(OPMHPOBAHHOCTh YMEHHsSI TIOATBEPKIAATb HA KOHKPETHBIX MpPHUMEpax XapakTep
3aBHCUMOCTH PEAKLMOHHOH CIIOCOOHOCTH OPTaHMYECKUX COCAMHEHHH OT KPATHOCTH M THIIA
KOBQJICHTHOH CBSA3M (0- U M-CBsI3M), B3AUMHOTO BJIMSIHUSL aTOMOB U TPYIII aTOMOB B MOJICKYJIaX;

cpOPMHPOBAHHOCTh YMEHHsSI XapaKTEPH30BaTh HCTOYHHKH YTIIEBOIOPONHOTO ChIPbS
(HedTh, TPUPOAHBINA ra3, yroyb), cnocoObl ero nepepadoTKH U MPAKTUYECKOe MPUMEHEHHE
NPOAYKTOB NepepadOTKH,

c(pOPMHUPOBAHHOCTh BJAIEHHUS] CHCTEMOW 3HAHUH O eCTECTBEHHO-HAYYHBIX METOHax
NO3HAaHUS — HAOMIONEHWH, W3MEPEHUH, MOJCIUPOBAHUH, SKCIIEPUMEHTe (peajbHOM U
MBICIICHHOM) M YMEHUS IPUMEHSTh 3TH 3HAHUS,

c(OPMHPOBAHHOCTP ~ YMEHHUS MPUMEHSTb OCHOBHBIE ONEpPAlil  MBICIUTEIbHON
OEATEIbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE, O0OOLIeHHE, CHCTEMAaTH3aLMIO, BBIABICHHE
NPUYIHHHO-CJIECTBEHHBIX CBSI3€H — JJIs1 U3YUEHHUS] CBONCTB BELIECTB U XUMHUYECKUX PEAKIIHIA;



cpOpPMHPOBAHHOCTb YMEHUI: BBISBIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C MMOHATUSMH U
NPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Il 0ojiee OCO3HAHHOTO
MOHUMAHHUSI CYIIHOCTH MaTEePHAIbHOTO €JUHCTBA MHpPA, UCIOJIb30BATh CHCTEMHBIE 3HAHUS IO
OPTaHUYECKOW XMUMHHU JJIsi OOBSCHEHHS U TPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO MPUPOLY;

c(pOPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYEThl MO XUMHUYECKMM (opMmylram U
YPaBHEHMSIM XUMHUYECKUX PEaKLUil C HCIOJb30BaHHEM (PH3MUECKUX BeNUYuH (Macca, 00bEéM
ra3oB, KOJMYECTBO BEINECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
PacYEThl IO HAXOXKICHUIO XUMHYECKOH (OPMYJIBI BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAHUS, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

cpOPMHPOBAHHOCTh YMEHHIA: MPOTHO3MPOBATh, AHAIM3UPOBATh U OLEHHBATH C MO3HLUHN
SKOJIOTUYECKON O€30MacHOCTH TOCHIEACTBUS OBITOBOH W IMPOWU3BOACTBEHHOW ESTEIBHOCTH
YeJIOBeKa, CBSI3aHHOW C mMepepadOTKON BEIeCTB, WCIONb30BATh IOyYEeHHbIE 3HAHUS IS
NPUHSATHS TPAMOTHBIX PEIIEHHH MPoOJieM B CUTYaLHsIX, CBSI3aHHBIX C XUMHEH;

c(pOPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOIUTH XUMHUYECKUH
SKCIIEPUMEHT (MOJY4YEeHNE U M3YYEeHHE CBOHCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIINU
YII€BOAOPOAOB PA3JIMYHBIX KJIACCOB U KUCJIOPOACONEPIKAIMUX OPTraHMYECKHX BEINECTB,
pelIeHne SKCIEePUMEHTAIbHBIX 3aJad IO PAclO3HABAHWUIO OPraHMYECKUX BEIECTB) C
cobmonennemM mnpaBwi Oe3omacHoro oOpameHWst ¢  BelmeCTBAMH M JJADOPaTOPHBIM
obopynoBanueM, (OPMyJIHPOBATh LENIb HMCCICAOBAHUS, MPEACTABISATh B PA3JUYHON (opme
Pe3yJIbTAThI SKCIIEPUMEHTA, aHATU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(pOpMHPOBAHHOCTb YMEHHIA:

coOmoaTh MpaBUiia 3KOJIOTHUECKH LEJIeCOO0pa3HOTO MOBENEHUs B OBITY U TPYAOBOH
OEATEIbHOCTH B LEJIAX COXPAHEHUS CBOETO 3J0POBBS, OKPYKAKOLIEH NPUPOAHON cpenbl U
TOOCTIDKEHHSI €€ YCTOWYHBOTO PA3BHUTHS,

OCO3HABaTh OINACHOCTh TOKCHYECKOTO NEHCTBHUS HA JKMBBIE OPraHU3MbI ONpPENeTEHHBIX
OpraHUYECKUX BELIECTB, MOHUMAas cMbIch nokasatens [11K;

aHAIM3UPOBATh  LEJIECOOOpPa3HOCTh  MPUMEHEHHsT  OPraHWYeCKUX  BEIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOLICHHUS] PUCK-TIOJb32,

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIISATh IIEJICHATIPABIICHHBI TMOWCK XUMHYECKOU
UHpOPMALIMK B Pa3JMYHBIX MCTOYHWKAX (Hay4dHas W y4ueOHO-Hay4yHasl JHUTEPaTypa, CPencTBa
MaccoBoll wmH(popmaruy, HMHTEpHET W Apyrue), KPUTHUECKU AaHAJIM3HPOBATH XUMHYECKYHO
uHpopMaIio, nepepadaTbiBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C MOCTABJICHHOW Y4eOHOM
3a7a4en.

11 KJIACC

[IpenmeTHble pe3yibTaThl OCBOEHHs Kypca «OOmass u HeopraHUYecKash XUMUSD»
OTPAKAOT:

cOpMHPOBAHHOCTD MPEACTABICHHUA: O MATEPHAIBHOM €IHMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U MO3HABAEMOCTH SIBJICHHH MPUPOABI, O MECTE U 3HAUEHHUH XMMUU B CHCTEME €CTECTBEHHBIX
HAayK U €€ poJi B 0OECIeYeHNH YCTOHYMBOTO PA3BUTHS, B PELICHUH MPOOIEM 3KOJOTHYECKOH,
SHEPreTUYeCKOH M MHUINEBOH 0€30MacHOCTH, B PAa3BUTHH MEAHMLIMHBL, CO3JAHMHM HOBBIX
MaTepPHajoB,  HOBbIX  HCTOYHHUKOB  JHEprud, B  OOECHEUEeHUH  PalMOHAIBHOTO
NPUPOAOIIOIB30BaHNUS, B (OPMHUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTypPhI YEIOBEKA, a TAKKE
SKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIECHHUS K CBOEMY 3[JOPOBBIO U IPUPOAHOM cpene;

BJIQJICHUE CUCTEMON XHUMUYECKMX 3HAHUM, KOTOpas BKJIKYAET. OCHOBOMNOJATaroLINe
MOHSATHS — XUMHUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBI, SJIEKTPOHHAS 000JI0UYKA aTOMa, S-



, p-, d-aromHBIe OpOUWTaM, OCHOBHOE W BO30YKIEHHOE COCTOSHUS aToMa, THOPUAM3AIs
aTOMHBIX OpOuTaNeil, HMOH, MOJEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHLATEILHOCTb, CTEIEHb
OKHCIICHHsI, XHMHYECKash CBsi3b (KOBaJCHTHAs, WOHHAsA, METAJUIMYECKas, BOIAOPOIHAs),
KPUCTAJUIMYECKAsT pelIéTKa, XUMHUYECKash pPeakLus, PacTBOp, JJIEKTPOIMUTBI, HESJIEKTPOJIMUTHL,
SJEKTPOJIUTHYECKAsT  JUCCOLMALMsA, CTEeNeHb AUCCOLMALWM, BOJOPOAHBIM  IOKAa3aTelNb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH 3(p(PeKkT XMMUIeCKOH peakiiy, CKOPOCTh XMMUYECKOH
peakuuy, XHMHUYECKOE pPAaBHOBECHE, TEOPUHM M 3aKOHBI (TEOpHs BJEKTPOJUTHUECKOM
auccounanuu, nepuoguyeckuil 3akoH .M. MeHneneeBa, 3aKOH COXPaHEHHUsI MAacChl BELIECTB,
3aKOH COXpaHEeHMsl U NpeBpallleHUs] 3HEPruH MPU XUMHUYECKUX PEaKLMsX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIINX MAacC), 3aKOHOMEPHOCTH, CUMBOJHUYECKHH S3bIK XUMHUH,
MHPOBO33PEHYECKHE 3HAHUS, JIeKalUe B OCHOBE MOHUMAaHUS NPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUI, COBPEMEHHBIE MNPEACTABICHUS O CTPOCHHU BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HaAMOJIEKYJIPHOM VPOBHSX, MPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUd, TEePMOAMHAMHYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKaHusl, O XHMHYECKOM DPAaBHOBECHUH, pacTBOpax W  JHUCIEPCHBIX  CUCTEMAX;
(hakTONMOrMUECKUE CBEEHHSI O CBOMCTBAX, COCTaBe, MOJyUYEHHUH U O€30MacHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPraHWYECKHX BEIECTB B OBITY M MPAKTUYECKOW AEATEIBHOCTH YEJIOBEKa,
OOIMX HAYYHBIX MPUHIIUNAX XUMHYECKOTO MPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHHIA. BBISBIISITh XapaKTePHbIC MPU3HAKY MOHSATUH, YCTAHABINBATH
UX B3aUMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOIIHUE MOHSTUS NPU ONHCAHUM HEOPraHUYECKUX
BELIECTB U UX NPEBPALLEHUN,

cpOPMHPOBAHHOCTb YMEHHsI HCIIOJB30BaTh XMMHUYECKYI0 CHUMBOJIUKY JAJISI COCTABIICHHS
dopMyT BEIIECTB W YypaBHEHHH XHMHYECKHX pPEAKUUN, CHCTEMAaTHYECKYHO HOMEHKJATypy
(IUPAC) u TpuBHaJIbHBIE HA3BAHUS OTAENbHBIX BEIIECTB;

cpOPMHPOBAHHOCTb YMEHHS ONPENENATh BAIGHTHOCTD U CTETIEHb OKUCICHUSI XMMUYECKHX
3JIEMEHTOB B COEAMHEHUSX, BHI XHUMUYECKOH CBSI3M (KOBAJICHTHAs, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJIIMUECKOH PELIETKH KOHKPETHOTO BEIIECTBA,

c(pOPMHPOBAHHOCTL YMEHHs OOBACHATh 3aBHCUMOCTb CBOWMCTB BEIIECTB OT BHIA
XUMHYECKON CBSI3U M TUINA KPUCTAIUINYECKOH pernéTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIHN
MeXaHH3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3Y,

cOpMHPOBAHHOCTh YMEHHUH: KJIACCH(HUIMPOBATh: HEOPTraHMYECKHE BEINECTBa IO HUX
COCTaBy, XMMUYECKHE PEAKIMH IO PA3IMYHBIM IPH3HAKAM (YHCIYy U COCTaBy PEarnpyroIIux
BEINECTB, TEIUIOBOMY 3((EeKTy peakiud, H3MEHEHHIO CTEeNeHEH OKHCICHHUs 3JIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajJu3aTopa W JPYIrHe), CaAMOCTOSTENbHO BBIOMPATh OCHOBAHMS U
KPUTEPUU IJIs KIIaCCH(PUKAIINN U3y4aeMBbIX BEIIECTB U XUMUYECKUX PEaKLU;

c(OPMHPOBAHHOCTL YMEHHSI PACKpPbIBATh CMBICH mepuognueckoro 3akoHa JI. W
MeHneneeBa W JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HMPYIOLIYIO, OOBSICHUTENBHYHO U
MPOTHOCTUYECKYIO () YHKIINY,

cpOpMHPOBAHHOCTh YMEHHUN: XapaKTEPU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB M HMOHOB
XUMHYECKHX OJJIEMEHTOB MepBOro—4erséproro mnepuonos llepumommueckoin cucremsr I H.
MenpeneeBa, UCMONb3Ysl MOHATUS «IHEPreTUUECKUE YPOBHHU», «IHEPreTHUECKHe MOAYypPOBHNY,
«s-, p-, d-aromHbIe OpOWTAIN», «OCHOBHOE M BO30YKAEHHOE SHEPTreTUYECKUE COCTOSHUS
aToMa», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHs] CBOHCTB XMMHUYECKHX 3JIEMEHTOB U HX
coeanHeHui no nepuoaam u rpynnam [lepuoandeckoii cucremsl 1. 1. Menneneesa, BaJeHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS HX 3JIEKTPOHHBIX 000JIOYEK;



c(OPMUPOBAHHOCTh YMEHUIN: XapaKTepuU30BaTh (OMUCHIBATH) OOIMUE XUMHYECKUE
CBOMCTBA BEIECTB Pa3JUYHBIX KJIaCCOB, MOATBEPKAATh CYLIECTBOBAHHWE I€HETHUYECKOH CBA3U
MeXly HEOpraHU4eCKMMHU BEIeCTBAMU C [IOMOIIBIO YPaBHEHUH COOTBETCTBYIOIINX X UMUYECKUX
peaxkumii,

cpOpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTb. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPENCTBOM COCTABIICHHS 3JIEKTPOHHOIO OajlaHCa 3THX PEaKLHi;, peakUuil HOHHOTO
oOMeHa MyTéM COCTABJICHHS HX IIOJHBIX M COKPAINEHHBIX HOHHBIX YPaBHEHHWH, peakuuit
TUAPONIN3a; peakUuil KomIulekcooOpa3oBaHMsl (HA NpUMepe THIPOKCOKOMILIEKCOB IIMHKA U
AIFOMUHUST);

cpOPMHPOBAHHOCTb YMEHHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XHMHYECKHX
peakuuil ¢ Y4€TOM HX OJHEpPreTMYeCKUX XapakTEepPUCTHUK, XapakTep H3MEHEHUs CKOpPOCTU
XUMHYECKOH PEaKIMH B 3aBUCHMOCTU OT PA3JIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMELICHUs
XUMHYECKOT'O PaBHOBECHUS O] BIMSHUEM BHEIIHHX Bo3neiicTeuii (mpuauun Jle Ilarense),

cpOPMHPOBAHHOCTb YMEHHSI XapaKTePHU30BaTh XUMUYECKUE PEAKLUH, JIEKAIUE B OCHOBE
NPOMBIIIJICHHOTO TIOJNYYEeHUsI CEPHOH KHCJIOTBI, aMMHaka, oOOIue Hay4YHble MPUHIUIBI
XUMHYECKHX TPOHM3BOACTB; LEJIECOOOPA3HOCTh NPUMEHEHHS HEOPTraHWYECKHX BEINECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOLICHHUS] PUCK-TIONB3a,

c(OPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUI O METO/AaX HAYYHOTO MO3HAHUS SIBJICHUN
npupoasl — HaONMIOZCHHWE, W3MEPEeHHE, MOJESNHUPOBAHHE, SKCIEPUMEHT (pealbHbIl U
MBICJICHHBIN), MCIIOJNb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHs NMPUMEHSTb 3TH 3HAHHUSA TPU
SKCIIEPUMEHTAIbHOM HCCJICAOBAHUHM BEINECTB U Ui OOBSCHEHHS XUMHUUYECKUX SIBJICHUM,
HUMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKON eATENbHOCTH YeJIOBEKa U B TOBCEIHEBHOM JKU3HHU;

cpOPMHPOBAHHOCTb YMEHHS BBIBIISITH B3AUMOCBSI3b XUMHUYECKHIX 3HAHUI C MOHATHUSAMH U
NPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Il 0ojiee OCO3HAHHOTO
MOHMMAaHHUs MaTepUajIbHOIO €ANHCTBA MUPA,

cOpMHPOBAHHOCTb YMEHUS POBOAUTH PACYETHI: C UCIIOJB30BAHUEM TIOHATHI «MaccoBast
TOJISl BELIECTBA B PACTBOPE» M «MOJISIPHAs KOHLIEHTPALMS»;, MAcChl BEIECTBA WM 00BbEMa Tasa
10 U3BECTHOMY KOJINYECTBY BEINECTBA, MACCe WM OOBbEMY OFHOTO M3 YUACTBYIOLINX B PEAKLIUU
BEIECTB; TEIUIOBOro 3 dexra peakuy, 3HAYeHNsT BOIOPOAHOIO MMOKA3aTeNsl paCTBOPOB KHCIIOT
U 1Iejouell C W3BECTHOW CTENMEHbI) TUCCOLMALMU; Macchl (00bEMa, KONMYECTBA BEINECTBA)
MPOAYKTa PeakL1H, €CI OJHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJE PAacTBOpA C OMNpEAeNEHHON
MacCOBOH [TOJiell PacTBOPEHHOIO BEIIECTBA WM JAaHO B U30BITKE (MMEET MpPHUMECH), IOJU
BBIXOJIa MMPOAYKTA PEAKLUH, OObEMHBIX OTHOIIEHHUH ra30B.;

cpOPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOIUTH XUMHUUECKUH
SKCIIEPUMEHT (TIPOBEIACHNE PEAKIINI HOHHOTO 0OMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHUYEeCKUX BELIECTB, ONpeNeieHre Cpebl paCTBOPOB BEILECTB C MOMOIIbIO HHIUKATOPOB,
U3yUCHHE BJIHMSHUSA PAa3IMYHBIX (PAKTOPOB HA CKOPOCTb XHUMHUYECKOW PEaKIMH, pEeLIeHHe
SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMaMm «Metamutey u «Hemeramnsy) ¢ coOMoOneHNeM MPaBUII
OezomacHOro oOpalieHusi ¢ BeLleCTBaMU M J1aDOpaTOpPHBIM 00OpyIdOBaHHEM, (OPMYyIHPOBATH
LeJIb  HWCCIENOBAHUS, TMPENCTABIATH B PAa3JIUYHOH (opMe pe3ynbTaTbl SKCIIEPUMEHTA,
aHaAJNM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOPMUPOBAHHOCTh YMEHUH: COOIOAATh MPaBUJIa MOJb30BAHHUS XUMHUYECKONW MOCYION U
nabopaTOpHBIM 00OpYyIOBAaHUEM, OOpAINEHHUsI ¢ BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIUSMU
IO BBINOJHEHUIO JIAOOPATOPHBIX XHMHYECKHX OIBITOB, 3KOJOTHYECKH LEeJIeco00pa3Horo
NoBeZieHUsT B OBITY M TPYAOBOH MEATENBHOCTH B LENAX COXPAHEHUS CBOETO 310pPOBBS,
OKpY)Karollel NPUPONHONW Cpenbl M OOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABAaThb



OMACHOCTh TOKCHYECKOTO NEHCTBHsS HA JKUBBIE OPTaHM3Mbl ONPENENEHHBIX HEOPTaHMYECKHX
BELLECTB, MOHMMas cMbIca nokaszatens [TJIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIISATh IIEJICHATIPABIICHHBIH TMOWCK XUMHYECKOU
UHpOPMALIMK B PA3JMYHBIX MCTOYHWKAX (Hay4dHas U y4eOHO-Hay4yHasl JHUTEPaTypa, CPencTBa
MaccoBoll wuH(popmaruu, HMHTEpHET M Apyrue), KPUTUYECKH AaHATU3UPOBATH XHUMHYECKYIO
uHpOpMaIio, nepepadbaTbiBaTh €€ U HCIMOJIb30BAaTh B COOTBETCTBHUH C IMOCTABJICHHOH y4eOHOM
3a7a4ei.



TEMATWNYECKOE NMNJ1AHNPOBAHWE

10 KJTACC

Ne HanmeHoBaHWe pa3fenos N TemM

n/n nporpammsil

Pa3gen 1. TeopeTMyecKme 0CHOBbI OPraHNYecKou XMMnm

MpegmeT opraHMYeckom Xummn. Teopus
1.1 CTPOEHUS OPraHNYecKnX coeanHeHnin A. M.

byTneposa

WToro no pasgeny

Pasgen 2. ¥Yrnesogopoabl

2.3 ApomMaTnyeckune yrnesogopoabl (apeHsbt)

2.1

LIMK/I0a/TKaHb!
2.2

anKagyeHbl, anKnHbI
2.4

nepepaboTka

2.5 ["anoreHnpousBoAHbIE YINEBOLOPOAOB

WToro no pasgeny

MpefenbHble YrneBoaopoabl — afkKaHbl,

HenpegenbHble Yr1eBoao0pobl: ankeHbl,

MpUPOAHbIE UCTOYHWKM YINEBOAOPOAOB N 11X

Bcero

12

24

Pasgen 3. Kucnopogcogep»xatime opraHMyeckmne coejuHeHnA

3.1 CnupTbl. deHoN

6

KonnyectBo yacos

KOHTpONbHbIe
paboThbl

INpaKTnyeckue
paboThbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTesibHble

pecypcbl

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

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

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

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

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

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

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

Kap6oHUbHble COeANHEHMS: anberuabl 1

3.2 KeTOHbl. KapboHOBbIe KACNOTbl. CNOXHbIe 12 1 bubnuoreka LIOK
https://m.edsoo.ru/d69df650
ampbl. XKupbl
Bubnunoteka LLOK
. 1
33 Y nesops 8 https://m.edsoo.ru/d69df650
WToro no pasgeny 26

Pasgen 4. AsoTcofepykallme opraHNYecKume CoeiMHeHns

Bubnunoteka LLOK

41 AMUWHbI. AMUHOKUCNOTLI. Benku 8 1 2 https://m.edso0.ru/d69df650
WToro no pasgeny 8

Pas3gen 5. BbICOKOMOEKYNSAPHbIe COeANHEHNSA
Bubnunoteka LLOK

51 BbICOKOMOMEKYNAPHbIE COeANHEHNS 6 1
KyIiAp A https://m.eds00.ru/d69df650

WToro no pasgeny

OBLLEE KOJIMYECTBO YACOB 110 NPOIrPAMME 68 3 6


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

11 KJTACC

HanmeHoBaHWe pa3fenos N Tem
nporpammsil

Ne n/n

Pa3fen 1. TeopeTn4yecKne 0CHOBbI XUMUUN
CtpoeHune aToMa. Meprnoanyeckmnin 3aKoH
11 n lNMeprognyeckas cMcTeMa XMMNYECKNX
anemeHToB . . MeHaeneesa
CTpoeHue BewecTea. MHoroobpasve
BeLLeCTB

12

13 XuMnyeckue peakuun

WToro no pasgeny

Pa3gen 2. HeopraHunyeckas XxmmMmus

2.1 HemeTtannsl

2.2 MeTannesl

WToro no pasgeny

Pasgen 3. XuMusa 1 Xn3Hb

MeTo/bl NO3HAHUS B XUMUN. XUMUS 1
XKU3Hb

3.1

WToro no pasgeny

Konnyectso yacoB

Bcero

13

27

20

16

36

KOHTpO/IbHbIE
paboThbl

[NpakTnyeckune
paboThbl

ONEeKTPOHHbIE

(unbposble)
obpasoBaTe/ibHble

pecypchbl

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

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

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

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

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

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


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

10 KJ/TACC
Ne T K
i ema ypoka

lNpeomeT 1 3HaYeHne
OpraHNMYecKomn XmMmnu,
npeacTaB/ieHne 0
MHOroo6pasnm opraHn4ecKmnx
COEAVHEHNIA

SNEeKTPOHHOE CTPOEHME aToMa
yrnepogza (OCHOBHOe 1
BO36YX/EHHOE COCTOAHUSA).
BaneHTHble BO3MOXXHOCTU
aToma yrnepoja

Teopus cTpoeHus
OpraHMyecknx coeauHeHun A.
M. byTneposa. Bugpl
N30MepUKn: CTPYKTYpPHas,
MPOCTPaHCTBEHHAS.
lNpencTasneHve o
Knaccumkaumm un
cucTemaTuyeckas
HomeHknaTypa (IUPAC)
OpraHN4YecKmx BeLLecTB
AJIKaHbl: TOMOIOTNYECKUIA paf,
o6Lwas gopmyna,

Konnyectso 4acoB

Bcero

KOHTpPO/IbHbIE
paboThbl

[NpakTnyeckune
paboThbl

Jata
n3y4veHnNs

ANeKTPOHHbIe UngpoBbIe
obpasoBaTefibHble Pecypchbl

bubnunoteka LLOK
https://m.eds00.ru/3686e6f5

bubnunoteka LLOK
https://m.edsoo.ru/Oce6fd4c

Bubnunoteka LLOK
https://m.edsoo.ru/9e595ch8

bubnunoteka LLOK
https://m.edsoo.ru/c212dd21

bubnunoteka LLOK
https://m.edsoo.ru/25a14636


https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/25a14636

HOMEHKNaTypa 1 13omepus,
3M1EKTPOHHOE U
NPOCTPaHCTBEHHOE CTPOEHME
MONEKY/

dusnyeckne n XMMmMYeckKme
CBOWCTBA a/IKaHOB

HaxoxaeHne ankaHoB B
npupoge. Cnocobbl NonyyeHus
1 NPUMEHEHNe ankaHoB

LInknoankaHbl: obLias
(hopmyna, HOMeHKNaTypa u
n3omepus, 0COGEHHOCTY
CTPOEHNS U XUMUYECKMX
CBOWACTB, CMOCOG6bLI NOMYYEHNS U
NpUMeHeHMe

PelleHne pacyeTHbIX 3a4ay Ha
onpeseneHne MoneKynspHoM
(hopmy/ibl OpraHNyYeckoro
BeLLecTBa Mo MaccoBbIM A0/1SM
aTOMOB 3/IEMEHTOB, BXOLALLMX
B ero coctas. Cucremartmsaums
1 06006LLEHME 3HAHWIA N0 TeMe

ANKeHbI: FOMONOrMYECKUNIA PAL,
06Las opmyna,
HOMEHKNaTypa, 3/IEKTPOHHOE K
MPOCTPAHCTBEHHOE CTPOEHMe
Mosnekyn. CTPYKTypHas v uuc-
TpaHC-130Mepus aIKEHOB

dusmyeckme n XMMmmn4yeckmne

Bubnunoteka LLOK
https://m.edso00.ru/3137711c

Bubnunoteka LLOK
https://m.edsoo.ru/259b0a5hb

Bubnunoteka LLOK
https://m.edso0.ru/156730d2

Bubnunoteka LLOK
https://m.edsoo.ru/bf84d8eb

Bubnunoteka LLOK
https://m.edsoo.ru/273b0ale

bubnunoteka LLOK


https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

CBOWACTBa ankeHoB. MNpasunno https://m.edsoo.ru/21069ccd
MapKoBH1KOBa

Cnocobbl NoyyeHns Bubnnoteka LLOK
NPUMEHEHNE ANIKEHOB https://m.edsoo.ru/665dc058
MpakTnyeckas pabota Ne 1 no

" Bubnunoteka LLOK
Teme "TlonyyeHne aTuneHa u | |

R https://m.edsoo.ru/0941eed8
n3yyeHune ero CBONCTB

PeLleHne pacyeTHbIX 3a4ay Ha

onpejeneHne MoNeKySPHOM | Bubnnoteka LLOK

(hopMy/ibl OPraHN4YecKoro https://m.edsoo.ru/e9ea9921

BelllecTBa

AnKaaneHbl: CONPsXKEHHbIE,

N30/IMPOBaHHbIE,

KyMyJ'IFI)/IpOBaHHbIe. | bubnorexa LIOK
https://m.eds00.ru/04298c0a

OCOBEHHOCTU 3/1IEKTPOHHOIO

CTPOeHus

XUMUYECKMNe CBONCTBA bubnunoteka LLOK

CONPSXEHHbIX ANEHOB https://m.edsoo.ru/e561253d

Cnocobbl NoyyeHns Bubnnoteka LLOK

NPUMEHEHME aNKagneHOB https://m.edsoo.ru/1aa81660

ANKNHbI: TOMONOIMYECKUIA psa,

obLasa opmyna,

HOMEHKNATypa, 3/TIEKTPOHHOE U l
MPOCTPaHCTBEHHOE CTPOeHMe

MOJEKY /1, (PU3NYeCKne CBOMCTBA

bubnunoteka LLOK
https://m.edsoo.ru/68b6cc4c

Bubnunoteka LLOK
https://m.eds00.ru/23493a93

KauecTBeHHble peakuumn Ha Bubnnoteka LLOK

XNMUYecKne CBOMCTBA a/TIKUHOB 1


https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93

14

15

16

17

18

19

20

TPOWHYIO CBA3b

Cnocobbl nonyyeHus u
NPUMeHeHWe anKMHOB

PeLueHve 3afay: pacyéTbl No
YPaBHEHNIO XMMUNYECKOIA !
peakLuu

CucTemartumsaums 1 0600LLeHNe
3HaHWIA No Teme

ApeHbI: FOMONOrNYeCcKnii psig,
obLasa opmyna,
HOMeHKnaTypa. ONeKTPOHHOE 1
MPOCTPaHCTBEHHOE CTPOeHMWe
MOIeKyn 6eH301a 1 ToNyona,
NX hM3NYEeCKne CBONCTBA
XMMUnYecKme CBONCTBA apeHOB:
peakuun 3aMeLLeHns
XUMUYECKNE CBONCTBA apeHOB:
peakLuun nNpucoesnHeHns,
OKMC/IEHVE rOMO/IoroB 6eH30na
OCOBEHHOCTN XUMUYECKINX
CBOICTB CTMpona

PelleHne pacyeTHbIX 3a4a4 Ha
onpejeneHne MoNeKyNSPHOM
(hopMybl OpraHNYecKoro
BellecTBa

Cnocobbl nonyyeHus u
NPUMeHeHWe apeHoB

['eHeTnYecKas CBA3b MeXay 1

https://m.edsoo.ru/7blc48da

bubnunoteka LLOK
https://m.edsoo.ru/a6f9alea

bubnunoteka LLOK
https://m.edsoo.ru/5db8e526

bubnunoteka LLOK
https://m.edsoo.ru/a92a7094

bubnunoteka LLOK
https://m.edsoo.ru/ad4alae4

Bubnunoteka LLOK
https://m.edsoo.ru/a44alae4

Bubnunoteka LLOK
https://m.edsoo.ru/d5018a54

bubnunoteka LLOK
https://m.edsoo.ru/53461a2c

bubnunoteka LLOK
https://m.edsoo.ru/6f717d09


https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

21

22

23

24

25

pas3/IMYHbIMKL Kiaccamu
yrneBoLOpOs0B

PacuéTbl No ypaBHEHNAM
XUMUYECKNX peaKLinid.
CucTemartusaumsa n 0606LLeHme
3HaHWIA No Teme

MpupoaHbIA ras. MonyTHble
He(TAHbIE rasbl

KaMeHHbIli yronb 1 NpoayKTbl
ero rnepepaboTKu

HeTb 1 cnocobbl eé
nepepaboTku. NprMeHeHve
NPOAYKTOB NepepaboTKM He(TK

eHeTUYEeCKast CBA3b MEXY
Pa3IMUHbLIMM Knaccamu
YrNeBO0POA0B
["anoreHoONpPoOn3BoOAHbIE
YrNeBOAOPO/I0B: 3M1EKTPOHHOE
CTPOEHUE; PeaKLMK 3aMeLLIeHUs!
rasoreHa

[eicTBue Lwenoyen Ha
ranoreHnpoun3BoAHbIe.
B3avmogelicTne
AUranoreHaskaHoB ¢ MarHuem u
LMHKOM

CuctemaTtnsaums 1 0606LLeHNe
3HaHWU No pasgeny
"Yrnesogopoabl"

bubnunoteka LLOK
https://m.edso00.ru/69b3398b

bubnunoteka LLOK
https://m.edsoo.ru/21f9de78

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

bubnunoteka LLOK
https://m.edsoo.ru/20e89f22


https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

26

27

28

29

30

31

KoHTposnbHas paboTa rno Teme
"Yrnesogopoabl"
MpenenbHble OAHOATOMHbIE
CMMPTbI: FOMOIOTUYECKUIA paf,
obwas hopmyna, CTPoOeHne
MONEKYN, N30Mepus,
HOMEHKNaTypa,
Knaccudgukaums, pusnyeckune
CBOWCTBa

XVMMUYecKune CBOMNCTBA
npegenbHbIX 0AHOaTOMHbIX
CNMpTOB

Cnocobbl NoyyeHns
NPUMeHeHVe 0JHOATOMHbIX
CN1pTOB

MpocTble adumpsbl:
HOMeHK/aTypa 1 n3omepus,
0COBEHHOCTU (PU3NYECKMX U
XUMNYECKNX CBONCTB

MHOroaToMHble CrNPThI:
3TUNEHTINKOb W TNINLEPUH, UX
(hn3nYecKme 1 XMMNYeCKme
CBOWCTBA

Cnocobbl NoyyeHns
NPYMEHEHNEe MHOr0aTOMHBbIX
CNpTOB

®eHo/1: CTPOeHMe MOMeKy b,

(h13nYecKme CBOICTBA.
TOKCUYHOCTb (heHoNa

bubnunoteka LLOK
https://m.eds00.ru/95¢c9e298

bubnunoteka LLOK
https://m.edsoo.ru/df04c5cd

Bubnunoteka LLOK
https://m.edsoo.ru/26ee34fe

bubnunoteka LLOK

https://m.edso0.ru/484100000000000

bubnunoteka LLOK
https://m.edsoo.ru/c2c788b2

bubnunoteka LLOK
https://m.edsoo.ru/ee4d84aa

bubnunoteka LLOK
https://m.edsoo.ru/d12e567d

bubnunoteka LLOK
https://m.edsoo.ru/2ce 72618


https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8

32

33

34

35

36

XuMnyeckue caoiicTea theHona

Cnocobbl NofyyeHns n
NpUMeHeHne heHona

MpakTnyeckas paboTa Ne 2.
PeLleHWe aKCneprMeHTa/IbHbIX
3a4a4 no teme "CnupTbl U
(heHoNbI"

CucTemartusaumsa 1 0606LLeHre
3HaHWIA No Teme

Anbaernipl N KETOHbI:
3/IEKTPOHHOE CTPOEHMe
KapOOHWNBLHOW Fpynnbl;
roMO/IOrYecKme psiabl, 06LLas
(hopmyna, nomepus u
HOMeHKaTypa

Anbaernipl v KETOHbI:
(h3nyecKme CBOCTBA; peakL
NpUCoeANHEHNS

Peakuumn oKucieHus n
KayeCcTBEHHbIE peakLum
anbAernioB 1 KETOHOB

Cnocobbl NonyyeHns
a/bernioB 1 KETOHOB
OpHOOCHOBHbIe NpesenbHble
Kap6OHOBbIEe KMC/OTHI,
0COBEHHOCTN CTPOEHNSA UX
MOIEKYN

bubnunoteka LLOK
https://m.edsoo.ru/037ca5f9

bubnunoteka LLOK
https://m.edsoo.ru/c77ddf4c

bubnunoteka LLOK
https://m.edsoo.ru/fd0ced09

bubnunoteka LLOK
https://m.edso00.ru/1810ch9b

bubnunoteka LLOK
https://m.edsoo.ru/b139beaa

bubnunoteka LLOK
https://m.edsoo.ru/c887425c¢

bubnunoteka LLOK
https://m.edsoo.ru/a393baa9

bubnunoteka LLOK
https://m.edsoo.ru/520d1c51

bubnunoteka LLOK
https://m.edsoo.ru/fecOb113


https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113

37

38

39

40

V3omepus 1 HoMeHKnaTypa
KapOOHOBbIX KNUC/IOT, UX
(hn3nYeckme CBOMCTBA

XMMUYecKne CBoICTBa
npeAenbHbIX 0AHOOCHOBHbIX
KapbOHOBbIX KUCNOT

Oco6eHHOCTIN CBOMCTB
MYpPaBbUHOW KUCNOTbI.
MHoroobpasue Kap60oHOBbIX
KMUcnoT

OCO6EHHOCTI CBOWCTB:
HenpeaenbHbIX 1
apoMaTnyeCKnX KapboHOBbIX,
[INKap6OHOBBIX,

IMPOKCMKAPBOHOBbIX KUC/IOT.

lNpencTaBuTENN BbICLUMX
KapbOHOBbLIX KUCNOT

MoHATME 0 NPOV3BOAHBIX
KapBOHOBbIX KUC/OT

Cnocobbl nonyyeHns u
NMpUMeHeHne KapboHOBbIX
Kucnot

CnoXHble aghmpbl:
rOMOOrMYeCKNin pag, obLuas
(hopmyna, nsomepus un
HOMeHK/aTypa

Pun3nyeckme N XMMMYeCKMne
CBOICTBA 3(h1pOB

bubnunoteka LLOK
https://m.edso00.ru/700cc87b

bubnunoteka LLOK
https://m.edsoo.ru/40e6e0e9

Bubnunoteka LLOK
https://m.edsoo.ru/bb31be71

bubnunoteka LLOK
https://m.eds00.ru/83a08773

bubnunoteka LLOK
https://m.edsoo.ru/0d162d9d

bubnunoteka LLOK
https://m.edsoo.ru/7c065¢9d

bubnunoteka LLOK
https://m.edsoo.ru/adfffe6d

bubnunoteka LLOK
https://m.edsoo.ru/ad6b94b2


https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

41

42

43

44

45

46

PelueHne pacy€THbIX 3a4a4: No
YPaBHEHNIO XUMUYECKOW
peakuuu, Ha onpegeneHue
MOJIEKYNAPHOIA (hOPMY /bl
OpraHMYecKoro BeLLecTBa
MpakTnyeckas paboTa Ne 3.
PeLLeHne aKCnepyMeHTasIbHbIX
3agay no Teme "KapboHoBble
Kncnotbl. CnoXHble agupbl™

YKupbl: cTpoeHue, hmsmyeckune
1 XMMWYeCKre CBOMNCTBA
(rmpponus)

OCO6EHHOCTI CBOWCTB XXMPOB,
COZepXKaLLMX OCTaTKu
HenpeaenbHbIX XUPHBbIX
KucnoTt. Kupbl B npupoje

Mblina Kak Conu BbICLLNX
KapOOHOBbIX KUCNOT, UX
motoLLee aeincteume. MoHsTHE 0
CUHTETUYECKNX MOROLLMX
cpeacreax (CMC)
"eHeTUYeCKas CBA3b
YINeBOAOPOLO0B W
K1CNOPOLCOAEpXaLLmX
OpraHMyecKnx BeLLeCTB
PacyéTbl No ypaBHEHNAM
XUMUYECKUX peaKLnii

CucTemarunsaums 1 0600LLeHNe
3HaHWIA No Teme

bubnunoteka LLOK
https://m.edso0.ru/486671fb

Bubnunoteka LLOK
https://m.edsoo.ru/al19c5b98

bubnunoteka LLOK
https://m.edsoo.ru/b0331922

Bubnunoteka LLOK
https://m.eds00.ru/3c566565

bubnunoteka LLOK
https://m.eds00.ru/56790c96

bubnunoteka LLOK
https://m.edsoo.ru/f8eaf2eb


https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb

47

48

49

50

51

52

53

O6ulasn xapaKTepucTrKa
YrNeBofOB N Kaccupmkaums
yrnesogos (MOHoO-, An- 1
rofmcaxapugpl)
MoHocaxapuabl: pr3nyeckue
CBOWCTBA N HAXOX/EHWE B
npupoge

[MprmeHeHVe TKO3bI, eé
3HayeHve B
XWN3HEAeATeIbHOCTU OpraHun3Ma

Jucaxapunabl: caxaposa,
MasibTO3a 1 N1aKTo3a.
HaxoxpaeHne B npupoje n
NpUMeHeHWe aucaxapuaos

lMonucaxapunabl: CTPOEHUE
MaKpOMOseKyn, pusnyeckme n
XUMUYECKINE CBOMCTBA,
npumMeHeHue

MoHATME 06 NCKYCCTBEHHbIX
BOJIOKHax

PelleHne pacyeTHbIX 3a4a4 Ha
ornpefenieHve JONM BbIXoAa
NPOAYKTa peakummn ot
TEopeTnYeCcKn BO3MOXKHOI0
CucTemartusaumsa 1 0606LLeHme
3HaHWi1 No pasgeny
KoHTposnbHas paboTa rno Teme
"Kucnopogcogepatime

bubnunoteka LLOK
https://m.edsoo.ru/7a9693al

bubnunoteka LLOK
https://m.edsoo.ru/b4bdda2d

bubnunoteka LLOK
https://m.edsoo.ru/5e61122d

Bubnunoteka LLOK
https://m.edsoo.ru/eb0384e7

Bubnunoteka LLOK
https://m.edso0.ru/72a04508

bubnunoteka LLOK
https://m.eds00.ru/6216e766

bubnunoteka LLOK
https://m.edsoo.ru/7fde47ef

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

bubnunoteka LLOK
https://m.edso00.ru/42c6678e


https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

54

95

56

57

58

59

opraHnyeckme coenHeHns"

AMWHbI: Knaccugukaums,
CTPOeHWe MoNeKyn, obLas
(hopmyna, nomepus,

HOMeHKNaTypa n nusnyeckune

CBOWCTBA

XUMUYECKNe CBOINCTBA
anuMaTnyeckmx aMMHoOB

AHWNNH: CTPOEHME aHWU/INHA,

0COOGEHHOCTU XMMUYECKUNX
CBOWCTB aHW/MHa

Cnocobbl nony4veHns

NnpuMeHeHne al'll/lql)aTI/I‘-IECKI/IX

aMNHOB

AMMVHOKUCNOTbI: HOMEHKNATYpa

1 M30Mepus, n3nYecKme
ceoicTea. OTAe/NbHble

npeactaBuTenn a-aMMHOKUCNOT

XnMUYecKne CBOMCTBA
aMUHOKUC/OT, UX
bronornyeckoe 3HavyeHue
aMUHOKMNCNOT. CUHTE3 1
rmaponu3 nNenTuaos

benku Kak npupoaHbie

NONMMEPbI; CTPYKTYPbI 6ENKOB

XnMn4yecKmne cBoiiCcTBa GeKoB

A3oTcofepxatume

bubnunoteka LLOK
https://m.edsoo.ru/efa7e6ca

bubnunoteka LLOK
https://m.edsoo.ru/1bc5cf80

bubnunoteka LLOK
https://m.edsoo.ru/39cd21f1

bubnunoteka LLOK
https://m.edsoo.ru/eal38763

Bubnunoteka LLOK
https://m.edso0.ru/d1773e80

bubnunoteka LLOK
https://m.edsoo.ru/77df705a

Bubnunoteka LLOK
https://m.eds00.ru/429¢9899

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

bubnunoteka LLOK


https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
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65

reTepoLMKINYecKre
coeaviHeHusi. HyKnemHoBble
KUCNOTbI: COCTaB, CTPOEHME 1
oronormnyeckas posb

MpakTnyeckas pabota Ne 4.
PeLueHve aKCnepuMeHTaIbHbIX
3a/lay no teme
"A3oTcofepxaLtlme
opraHunyeckue coeguHeHns"

MpakTnyeckas paboTa Ne 5.
PeLLeHWe aKCNepyMeHTaIbHbIX
3a4a4 no Teme "Pacno3HaBaHne
OpraHMyecknx coeguHeHnin"

KoHTponbHas paboTta no Teme
"AsoTcofepxaLiue
opraHunyeckue coeguHeHns"

OCHOBHbIe MOHATUA XUMUN
BbICOKOMO/IEKY/ISIPHbIX
COEAMHEHWNIA N METO/bI UX
CUHTe3a —NoIMMepr3aLmsa n
NONNKOHAeHcauus

[nacTmaccol. YTunumsauma un
nepepaboTKa nnacTnka

AnacTomepbl: HaTypa/bHbIN
CUHTETUYECKME KayUyKN.
Pe3nHa

BonokHa: HaTypasibHble,
NCKYCCTBEHHbIE,
CUHTeTMYeckue. [Nonnmepsbl

https://m.edsoo.ru/521d1431

Bubnunoteka LLOK
https://m.edsoo.ru/8e3c02d1

bubnunoteka LLOK
https://m.edsoo.ru/bde3fdf6

Bubnunoteka LLOK
https://m.edsoo.ru/ce561bc7

Bubnunoteka LLOK
https://m.edsoo.ru/7aa63ebd

bubnunoteka LLOK
https://m.edsoo.ru/82242e0f

bubnunoteka LLOK
https://m.edsoo.ru/246103ec

bubnunoteka LLOK
https://m.edsoo.ru/5963a601


https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
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67

68

cneynaibHOro HasHa4eHus

MpakTunyeckas padbota Ne 6.
PeLleHne aKcrnepuMeHTaIbHbIX
3a4a4 no Teme "Pacno3HaBaHne
nnacTMacc v BOJIOKOH"

0O6006LLeHMe 1 cucTemaTm3aLms
N3y4YeHHOro matepvasna no Teme
"BbICOKOMONeKynapHble
coegnHeHns"

IMpomexxyTouHast aTTecTalus B
(hopMe UTOroBOM KOHTPO/IbHOW
paboThl

OBLLEE KOJIMYECTBO YACOB 110
NMPOIrPAMME

68

bubnunoteka LLOK
https://m.edsoo.ru/3aebd77a

bubnunoteka LLOK
https://m.edsoo.ru/6a22b1e8


https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJTACC

Tema ypoKa

ATom. CocTaB aTOMHbIX a4ep.
XUMUYECKMNIA 3N1EMEHT. 30ToMbI

CTpOeHMe 3NEKTPOHHbIX 060/104eK
aTOMOB, KBaHTOBbIE Yunc/a

Knaccuukaums XumMmyeckmx
3/1EMEHTOB (S-, p-, d-, f-3n1eMeHThI)

PacnpefieneHune aNeKTPOHOB Mo
aTOMHbIM OpBUTANISAM

SNeKTPOHHbIE KOH(MIypaLmm aToMOB
3/1EMEHTOB B OCHOBHOM W
BO30Y>KAEHHOM COCTOAHU

SNEKTPOHHbIE KOH(UIypaLuy NOHOB.
DNeKTpooTPULAaTeIbHOCTb

MepnoamnYecKmnin 3aKoH 1
Meprognyeckas cuctema XMMNYECKUX
anemeHToB [. . MeHaeneeBa, CBA3b C
COBPEMEHHOM TEOPUEN CTPOEHNS
aToMOB

3aKOHOMEPHOCTU U3MEHEHNS CBOWCTB
XUMUYECKNX 3M1EMEHTOB 11 06pa3yeMbiX
VMU NPOCTbIX 1 CNOXHbIX BELLECTB M0
rpynnaM u nepvojgam

KonnyecTtBo YyacoB

Bcero

KOHTpO/IbHbIE
paboThbl

lNpakTnyeckme
paboThbl

Jata
N3yyeHunsa

ONeKTPOHHbIE

umdposble
obpasoBaTe/ibHble

pecypchbl

Bubnuoteka LLOK
https://m.edsoo.ru/59c112ee

bubnuoteka LLOK
https://m.edsoo.ru/b4d9fffa

Bubnuoteka LLOK
https://m.edsoo.ru/61294af9

bubnuoteka LLOK
https://m.edsoo.ru/f5f750fe

bubnuoteka LLOK
https://m.edso0.ru/8149e846

Bubnuoteka LLOK
https://m.edsoo.ru/a0764b24

bubnuoteka LLOK
https://m.eds00.ru/16957¢c01

Bubnuoteka LLOK
https://m.edsoo.ru/f8468927


https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
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Cuctematmsaums n 06006LLeHNEe 3HAHWI
rno Teme

Buapbl XuMunyeckom ceasn. MexaHu3Mmbl
06pa3oBaHNS KOBa/IEHTHOM CBSAI3N.
BopgopoaHas cBA3b.
MeXXMoneKynspHble B3aMMOAeNCTBUSA

BaneHTHOCTb 1 BasIeHTHbIE
BO3MOXXHOCTM aTOMOB. CB$i3b
3NEKTPOHHON CTPYKTYPbl MONEKYN C UX
reoMeTpPUYeCKNM CTPOEHMEM

MpeacTaBNeHNst 0 KOMMIEKCHbIX
COEAIMHEHMAX: COCTaB N HOMEHKATypa

BelecTBa MOMIEKYNAPHOIO
HEeMO/IEKY/IAPHOr0 CTPOEeHUA. Turbl
KPUCTa/ININYECKMX PELLETOK W CBONCTBA
BeLLEeCTB

lMoHATME 0 AUCNEepPCHbIX CUCTEMAX.
MpeacTaBneHne 0 KOMMOUAHBIX
pacTBopax

VICTMHHbBIe pacTBOpbI: HACbILLEHHbIE 1
HeHachbILLEHHbIe, paCTBOPUMOCTD.
Kpuctannorugpatbl

Crnocobbl BbIpaXKeHNA KOHLEeHTpaLmm
pacTBOpOB

PeLueHwve 3aga4 ¢ 1CMo/b30BaHNEM
NOHATUIA "MaccoBasi 1014
pacTBOPEHHOrO BelllecTsa", "MonapHas
KOHLeHTpauna"

bubnuoteka LLOK
https://m.edsoo.ru/8fad2942

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

bubnuoteka LLOK
https://m.edsoo.ru/3d2ca093

bubnuoteka LLOK
https://m.edsoo.ru/8c66b12a

Bubnuoteka LLOK
https://m.edso00.ru/e167635b

bubnuoteka LLOK
https://m.edsoo.ru/da2c70e4

bubnuoteka LLOK
https://m.edsoo.ru/e9ccdd8d

bubnuoteka LLOK
https://m.edso00.ru/328e653a

Bubnuoteka LLOK
https://m.edsoo.ru/785e0ab4


https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

13

Knaccuukaumsa n HomeHknaTypa

HeopraHNM4eCcKnx BeLlecTB

bubnuoteka LLOK
https://m.edsoo.ru/bf9e108d

Cuctematunsaums 1 06006LLeHME 3HAHWIA Bubnunoteka LLOK
no Teme https://m.edsoo.ru/8d2c6a3a

KoHTponbHas paboTa no TemMam

"CTpoeHue aTtoma. Meproanyecknii

3aKOH ¥ lNeprnoguyeckas cuctema Bubnnoteka LLOK
XUMUYECKNX 31eMeHToB . U. https://m.edsoo.ru/70a60aa4

MeHpeneesa", "CTpoeHue BeLLeCcTBa.
MHoroo6pasue BeLLecTB"

Knaccugukaums XMMmMYecKnx peakuuia

B HEOPraHN4YecKon N opraHMYecKom

XUMUK. 3aKOH COXPaHEHUA MacChl Bubnunoteka LLOK
BELLIECTB; 3aKOH COXpaHeHuns u https://m.edsoo.ru/6335cdd2
npeBpaLLeHNs SHEPTX MpU

XUMUYECKNX peakLmsax

Tennosble aPdeKTbl XMMUYECKMX

peakumii. TepMOXMMUYECKME |
ypaBHeHMSA

bubnuoteka LLOK
https://m.edsoo.ru/d1db86da

BbluncneHns no ypaBHeHWAM
XUMUYECKUX peakuuid 1
TEPMOXMMUYECKMM YPaBHEHVSM

Bubnuoteka LLOK
https://m.eds00.ru/87b13954

CKOpOCTb XMMNYECKOI peakumm, eé
3aBUCMMOCTb OT Pa3/INyHbIX (DAKTOPOB. 1
KaTtanms u katannsatopsl

[TOMOreHHble 1 reTeporeHHbIe peakumu

MpakTnyeckas pabota Ne 1 no teme bubnuoteka LLOK
"BAnsaHue pasfiMyHbIX (hakTOpPOoB Ha https://m.edsoo.ru/1facaldl


https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
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CKOpPOCTb XUMMYECKOI peakuun”
Ob6paTrMble 1 HeOOpPaTUMbIE peaKL N,
XNMNYeCcKoe paBHOBecCKe

MpakTnyeckas pabota Ne 2 no Teme
"BnnsaHne pasnnyHbIX (hakTopoB Ha

NOJIOXKEHME XMMNYECKOro paBHoBecus"

ANEKTPONUTUYECKASA AUCCoLMaLms.
CunbHble 1 cnabble 31eKTPONNUTBI.
CreneHb guccoumaumm

VoHHoe nponssefeHne Bogbl. Cpega
BOAHbIX pacTBOPOB. BogopoaHbIi
nokasaresb (pH) pacteopa
Mmpponus conei. Peakuymu,
npoTekaroLue B pacTBopax
3/1IEKTPO/INTOB

MpakTnyeckas pabota Ne 3 no Teme
"XumMmnyeckune peakLmn B pacTBopax
3NeKTPONNTOB"

OKMCNNTENbHO-BOCCTAHOBUTE/bHbIE
peakumn. BaxkHeliLume OKUCAUTENN 1
BOCCTaHOBUTENN

MeTop, 3N1eKTPOHHOIO (3N1eKTOHHO-
MOHHOr0) 6anaHca

SNeKTPONN3 PacTBOPOB M Pacr/aBoB
BELLECTB

PelueHwne 3aay pasnyHbIX TUNOB

PeLleHne 3aay pasnnyHbIX TUMOB

bubnuoteka LLOK
https://m.edsoo.ru/30952f9b

Bubnuoteka LLOK
https://m.edsoo.ru/3bf34e17

Bubnuoteka LLOK
https://m.edsoo.ru/5f766bdf

bubnuoteka LLOK
https://m.edsoo.ru/3966ca89

bubnuoteka LLOK
https://m.edsoo.ru/09d5a9hd

bubnuoteka LLOK
https://m.edsoo.ru/2e3daeb0

Bubnuoteka LLOK
https://m.eds00.ru/56226060

bubnuoteka LLOK
https://m.edsoo.ru/fh691387

bubnuoteka LLOK
https://m.edso0.ru/93fb97d2

bubnuoteka LLOK
https://m.edsoo.ru/5a859d16

bubnuoteka LLOK


https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
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CucTematmsaums n 0606LLeHMe 3HaHNI
no Teme "XuMUYECKME peakumn'

KoHTposibHas paboTa rno teme
"Xnmnyeckue peakumn”

MonoXxxeHne HeMeTaIN0B B
MeprognyecKoin CUCTEME XMMUYECKNX
anemeHToB [. . MeHaeneesa un
0CO6EHHOCTN CTPOEHNSA MX aTOMOB.
®u3nYeckme CBONCTBA HEMETA/IOB

AnnoTtponus HeMeTanNoB (Ha npumMepe
K1cnopoaa, cepsl, ocgopa
yrnepoga)

Bogopog;: nony4veHve, pusmyeckme un
XUMUYECKMe CBONCTBA. Mmapnpl

"anoreHbl: HaXoXAeHWe B MPMPOSE,
CMocobbl NONy4YeHNs, (PU3NYECKME U
XMMMWYECKME CBOIACTBA

FanoreHoBoAopoAbl. BaxkHeliwme
KMCNOPOACOAEPKaLLMe COeANHEHNS
rasioreHoB

JabopatopHble 1 MPOMBbILLIEHHbIE
CNoco6bl NONYYEHNS FaNIOreHOB.
[prMeHeHne rasloreHoB U KX
COEAVHEHNI

MpakTnyeckas pabota Ne 4. PeleHune
3KCMepMMeHTa/IbHbIX 3a4a4 No TeMe
"l"anoreHnb!”

https://m.edsoo.ru/5afa265d

Bubnuoteka LLOK
https://m.edsoo.ru/c161eb85

bubnuoteka LLOK
https://m.edso0.ru/a8a0a930

Bubnuoteka LLOK
https://m.edsoo.ru/8ca2dcad

Bubnuoteka LLOK
https://m.edsoo.ru/ef92c91c

Bubnuoteka LLOK
https://m.edso0.ru/0aa8f613

Bubnuoteka LLOK
https://m.edsoo.ru/4e223795

Bubnuoteka LLOK
https://m.edsoo.ru/6b3255e6

bubnuoteka LLOK
https://m.edso0.ru/697laca4

bubnuoteka LLOK
https://m.edsoo.ru/8b26fecd


https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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Kucnopog: nabopaTtopHble 1
MPOMBbILLNIEHHbIE CNOCO6bI MOMYYeHNS,
(r3nYECcKMe U XMMUYECKNE CBOIACTBA.

O30H. Mp1MeHeHMe K1CMopoaa N 030Ha

OKcufbl U NepoKCH bl

PeLleHne 3aay pasnnyHbIX TUMNOB

Cepa: HaxoXxaeHune B NpMpoje,
CMoCco0bl NonyYeHus, Pr3nyecKme u
XMMUYECKMe CBOMCTBA

CepoBofopog, cynbguibl

Kuncnopogcogepxaume coeauHeHuns
cepbl. OCO6EHHOCTUN CBOMCTB CEPHOW
KUCNOTbI

MpakTnyeckas pabota Ne 5. PelueHune
3KCNepMMEHTa/bHbIX 3afa4y No TeMe
"Cepa n eé coegnHeHms"

A30T: Hax0oXAaeHne B Npupoae,
Crocobbl NonyyeHus, prUsnyeckme u
XUMUYECKME CBOMCTBA. AMMMaK,
HUTPU I

Kucnopogcoaep»katlime coeiMHeHNs
aszota. OCOBGEHHOCTN CBOMCTB a30THOW
KNCNOTbI

MprMeHeHNe a3oTa 1 ero CoeANHEHNIA.
A30THble Y06peHus

Bubnuoteka LLOK
https://m.edsoo.ru/c8abc36a

Bubnuoteka LLOK
https://m.edsoo.ru/5¢8816a0

bubnuoteka LLOK
https://m.edsoo.ru/2b6d8b4b

Bubnuoteka LLOK
https://m.edsoo.ru/46afael6

bubnuoteka LLOK
https://m.edsoo.ru/7c875999

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

bubnuoteka LLOK
https://m.edsoo.ru/0afb05e4

bubnuoteka LLOK
https://m.edsoo.ru/badd2255

Bubnuoteka LLOK
https://m.edsoo.ru/e2965afe

Bubnuoteka LLOK
https://m.edsoo.ru/129f5059


https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059

40

41

42

43

44

dochop: HaxoxaeHWe B NpPUPoe,
CrMocobbl NonyyeHus, prsnyeckme u
XUMUYecKune cBoricTa. Pochupl v
(hocthumH

Okcmapl thocopa,
(hochopcogeprkalme Kucnotbl. Conm
(hoChOPHOIA KNCNOTbI

MpumeHeHwe ocdgopa v ero
coeanHEHNIA. POCHOpPHbIE YA0OPEHNS
MpakTnyeckas pabota Ne 6. PeleHune
3KCNepUMEeHTasIbHbIX 3a4a4 Nno TeMe |
"A30T 1 (hocop v nx coegnHeHNUs"
Yrnepop: HaxoXaeHve B Npupoge,
a/IN0TPONHbIE MOAUPUKALNN;
(hU3nYeCKre N XMMUYECKNE CBOICTBA,
npumMeHeHne

Okceng yrnepoga(I), okeng,
yrnepoga( 1V), yronoHas Kucnora v eé |
conm

PelueHne 3aay pasnyHbIX TUNOB

KpeMHuiA: HaxoxzeHve B Npupoge,

Croco6bl nonyyeHus, Gpusnyeckue u 1
XMMWYeCKNe CBOMCTBA

Okcung KpeMHUsA(”), KpemMHUeBas

KWUCNOTa, CUMMNKATbI

[MprMeHeHne KpemMHUsA 1 ero
coefuHeHnin. CTeKso, ero nonyyeHue,

Bubnuoteka LLOK
https://m.edsoo.ru/9a6b43ec

bubnuoteka LLOK
https://m.edsoo.ru/c7a2d429

bubnuoteka LLOK
https://m.edso0.ru/a218070a

bubnuoteka LLOK
https://m.edsoo.ru/8175ac3f

Bubnuoteka LLOK
https://m.edsoo.ru/1eb19f9e

bubnuoteka LLOK
https://m.edsoo.ru/dba58adf

Bubnuoteka LLOK
https://m.edso00.ru/6029b609

bubnuoteka LLOK
https://m.edso0.ru/143558ab

bubnuoteka LLOK
https://m.edso00.ru/3170e7bl

bubnuoteka LLOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb


https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
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BU/bI CTEKNA
PelleHMe 3aa4 pa3nMUHbIX TUMNOB

CuctemaTmsaums n 0606LLeHNE 3HAHNI
no teme "Hemetannbl"

KoHTponbHas paboTa no Teme
"HemeTtasnnbl"

AHan13 pesynbTaToB KOHTPO/IbHOM
paboThbl, KOPPEKLNA OLLINMOBOK

NonoXeHne mMeTan/oB B
Mepuoanyeckolr cMcTeMe XMMNYECKNX
aneMeHToB. OCOBEHHOCTU CTPOEHUS
3MEKTPOHHbIX 060/104EK aTOMOB
MeTa/N10B

O6wue hr3nyeckne CBOMCTBa
meTannoB. MpumeHeHne MeTasnoB B
ObITY 1 TEXHUKE

Cninasbl MeTannoB. Koppo3sus
MeTannoB

PelleHne 3agay pasnnyHbIX TUMOB

ANEKTPOXUMUNYECKNIA Paf, HANPsSXKEHUI
meTannoB. O6LLme cnocobbl NoMyyeHUs
MeTasioB

O6L1as xapakTepucTuka metannos IA-
rpynnbl FMeproanyecKoin CUCTEMbI
XUMMWYECKUX 3M1EMEHTOB. HaTpuii 1
Kanuii: nonyyeHmne, hnsnyeckme u

Bubnuoteka LLOK
https://m.edsoo.ru/b624f801

Bubnuoteka LLOK
https://m.edsoo.ru/6e864db5

Bubnuoteka LLOK
https://m.edsoo.ru/d0484c76

Bubnuoteka LLOK
https://m.edsoo.ru/2b7e9510

Bubnuoteka LLOK
https://m.edso00.ru/9839c16c¢

Bubnuoteka LLOK
https://m.edsoo.ru/51dac9d3

Bubnuoteka LLOK
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Bubnuoteka LLOK
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Bubnuoteka LLOK
https://m.edsoo.ru/94eb377a

Bubnuoteka LLOK
https://m.edsoo.ru/e12¢26b3
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XUMUYECKNE CBONCTBA, NPUMEHEHNE
MNPOCTbIX BELWWECTB U NX COG,EI,I/IHeHI/II\/'I

O6wan xapakTepucTrka metannos I1A-
rpynnol Meprognyeckor CUCTeMb!
XUMUYECKNX 3/1eMEHTOB. MarHuin u
KanbLUWIA: NONMyYeHne, rU3nyeckue u
XMUMUYECKME CBONCTBA, MPUMEHEHNE
MPOCTbIX BELLECTB U UX COeAMHEHWIA

YKECTKOCTb BOAbI 1 CNOCOObI eé
YCTPaHeHNs

ANIOMVHWIA: NonyYeHne, (n3nmyeckie n
XMMUYECKIMe CBOWCTBA, MPUMEHEHNE

AM(OTEpPHbIE CBOICTBA OKCKA 1
rMAPOKCUAA aIlOMUHUS,
MAPOKCOKOMM/EKChI aNFOMUHIS, UX
NPUMeHeHe

PeLleHne 3aa4 pasnnyHbIX TUMOB

MpakTnyeckas paboTa Ne 7. PelueHune
3KCMepUMeHTa/IbHbIX 3a4a4 Mo TeMe
"MeTannbl rnaBHbIX nogrpynn”

O6Lan xapaKTepncTuKa MeTaIoB
no6o4HbIX nogrpynn (b-rpynn)
MepronYecKor CUCTEMbI XUMNYECKMX
3/1IEMEHTOB

dur3nyeckKune 1 XMMUYECKME CBOICTBA
XpoMa K1 ero COG,EI,I/IHeHI/II\/'I, X
NnpUMEHeEHne

BaxHeliLuve coeanHeHns MapraHua.

bubnuoteka LLOK
https://m.edsoo.ru/7c3e49c0

bubnuoteka LLOK
https://m.edsoo.ru/c74bfae9

bubnuoteka LLOK
https://m.edsoo.ru/0e79b266

Bubnuoteka LLOK
https://m.edsoo.ru/5d12d318

bubnuoteka LLOK
https://m.edsoo.ru/27a4af43

Bubnuoteka LLOK
https://m.edsoo.ru/610d7431

bubnuoteka LLOK
https://m.edsoo.ru/9911bef3

Bubnuoteka LLOK
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lNepmaHraHat Kanus, ero
OKUC/UTENbHbIE CBONCTBA

dU3MYECKIE N XMMUYECKIME CBOICTBA
)Kenesa 1 ero coefyHeHuiA. MonyyeHve
1 NPUMEHEHNWE CM/IABOB XKene3a

dun3nyeckme N XMMUYECKre CBOICTBa
Meaun U eé CoeIMHEHNI, UX
npUMeHeHne

dun3nyeckme N XMMMYeCcKne CBOICTBa
LIMHKA 1 €ro COeANHEHWNI, NX
npumMeHeHne. MMAPOKCOKOMINIEKChI
LMHKa

MpakTnyeckas pabota Ne 8. PeLleHue
3KCNepUMeHTasIbHbIX 3a4a4 Nno TeMe
"MeTannbl N060YHBLIX noarpynn”

PeLleHne 3aa4 pasnnyHbIX TUMOB

O606LLEeHNe 1 cucTeMaTU3aLMS
M3y4YeHHOro martepuana no Teme
"MeTtannb!"

KoHTposibHasa paboTa no Teme
"MeTtannb!"

AHann3 pe3ynbTaToB KOHTPO/bHOA
paboTbl, KOPPEKLIMS OLLNGOK

Ponb XMuM B 06ecneyeHnm
YCTONYMBOrO PasBMTUS Ye/OBEYECTBA.
MOHSATME 0 HAyYHbIX METOAAX
CCej0BaHNs BELLECTB

https://m.eds00.ru/039d69c8

Bubnuoteka LLOK
https://m.edsoo.ru/1b7f8741

bubnuoteka LLOK
https://m.edsoo.ru/2bc0f954

Bubnuoteka LLOK
https://m.edsoo.ru/b1f2beal

bubnuoteka LLOK
https://m.edsoo.ru/a6e352ea

Bubnuoteka LLOK
https://m.edsoo.ru/a8b83d83

bubnuoteka LLOK
https://m.edsoo.ru/e91fe975

bubnuoteka LLOK
https://m.edsoo.ru/83f63ea3

bubnuoteka LLOK
https://m.edsoo.ru/9ebff2fd

Bubnuoteka LLOK
https://m.edsoo.ru/080fe1f0
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Hayu4Hble NpMHUMNbI OpraHu3auum
XMMMWYECKOro Npom3Bo/CTBa.
MpOMbILLNEHHBIE CNOCO6bLI NONYYEHMS
BaXXHEMLLINX BELLECTB

XMMUYECKOE 3arpssHeHne
OKpY>KatoLLen cpefbl 1 ero
nocneacTens

XUMUA 1 300POBLE Ye0BEKA.
JlekapcTBeHHbIE CpeAcTBa

XUMns Ny, Posb Xummm B
obecneyeHmn NMLLEBOV 6e30MacHOCTK
KocmeTuyeckne 1 nappromepHble
cpefcTBa. bblToBas Xumus

XUMUSA B CTPOMTENLCTBE. BaxkHenLLmne
CTPOUTESIbHbIE U KOHCTPYKLUMOHHbIE
marepuansl

XUMuUS B CeNbCKOM XO3ACTBe.
OpraHuyeckve 1 MUHepa/ibHbIe
y106peHus

MMpomeXxyToyHasa atTectalms B popme
NTOroBOW KOHTPO/IbHOMN paboThl

OBLLEE KOJIMYECTBO YACOB I10
NMPOIrPAMME

68

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

bubnuoteka LLOK
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bubnuoteka LLOK
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Bubnuoteka LLOK
https://m.edsoo.ru/1f7b5bd2

bubnuoteka LLOK
https://m.edsoo.ru/da42d5a9

bubnuoteka LLOK
https://m.eds00.ru/61e69003

bubnuoteka LLOK
https://m.edsoo.ru/fd39587d

bubnuoteka LLOK
https://m.edsoo.ru/db979c70
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






