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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMmbl CpEeIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE O00pa3oBaTeNIbHBIE MPOrPAMMBI, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHHUMAaEeT BaXXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CpeICTBaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAaET MHBAPUAHTHOE MPEAMETHOE COJIep)KaHue, 00sa3aTeNbHOe
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACTBHBIX TEM;

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOydYarolerocss IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEPKaHMUs y4eOHOTo MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosioxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYYEHHs]  XHMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe Uu  YIUIyOJieHHe TEOpeTHYeCKO u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO k minaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI pallMOHATU3allMU y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCA YIUIyOn€HHbIe Kypcbl — «Opranudeckas xumus» u  «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusa KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEILECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOEHUU aroMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojiHgeTcs  (GOPMUpPOBAHMEM  MPEACTaBICHHN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIvii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIE MpeAMEThI. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XHWMMKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH MpoLeccOoB (POTOCUHTE3A, IbIXAHMS], TUILIEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMera Mpearnosaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U 0OIIEH KyJIbTyphl YEIOBEKa, a TaKkKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TE€OPUM XHWMHHU, COBPEMEHHBIX NPEACTABICHUMN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMUYIECKOTO ITPON3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB,;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BHBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKAEHHOCTH B TI03HABAEMOCTU SIBJICHUU TPUPO/IBI,
YBOKEHHUS K TMPOLEecCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOECHHS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCcCHOHATBHON U OOIIECTBEHHOM JIeATEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKON eI TEIHLHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIJepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOuTaie
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HaUYE€HUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCTMHEHHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

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

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. IIpeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (I[MKJIOMEHTAaH, UKJIOreKCaH) HUKIOoATKaHOB. CrocoObl MOMy4YeHUS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajKEHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKHMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peaKMu HA TPOHUHYIO CBI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBoicTBA apeHOB. XHUMHUYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPEe aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMOJelCTBHE TUTAJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3NIECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKeHUe
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpoaHBIE CBSI3M MEXKIY MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TONyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPTaHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMbI U
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



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

KapOoHWIIbHBIE COETMHEHMS — ATTBAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHUE albJAEeru0B, KAUECTBEHHBIE PEAKLIUHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCHOTHL. IloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAsA, OJICMHOBAs, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecCKue 1 XUMUYECKHE CBOICTBA KUPOB: TUIAPOIIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukaius yriaeBogaoB (MOHO-, -
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOMyuyeHue 3PUpoB Lemmonao3sl. [lonstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHMPTA B aJIbJIETHU]l HA PACKAIEHHOW MEIHOU MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
runpokcuaoM menu(ll), Xxumudeckue CBOWCTBAa pacTBOpa YKCYCHOH KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPraHuvYecKue coeIuHeHUsl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBIE peakiuu Ha aHwinH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsT W TPETHYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCJKM, pCIICHHE OKCICPUMEHTAJIbHBIX 33Jad 0  TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALIUU, CPETHSST MOJEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

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

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

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

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

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

Pacuérnblie 3anaun.

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

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

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

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

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



dorocuHTE3, IbIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU dnemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CB43b NMEpUOIAUECKOrO 3aKOHA U [lepuonnueckor CHUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Meunneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIA€MOCTh KOBAJECHTHOM CBs3U. KparHbie CBs3u. BomgopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

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



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS M NPEBpALCHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIuu. XuMUueckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CullbHbIE U clIa0ble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb M BOCCTAaHOBUTENb. IIpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lioKEHHUE TEPOKCUJA BOJIOPOJa B MPUCYTCTBUM KaTalM3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

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

Bonopon. Ilomydenue, ¢uznueckne W XUMUYECKHE CBOMCTBA: PEAKIIMH C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



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

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

A3zor. HaxoxaeHue B mpupojie, CHOCOObl MONy4YeHUs, (U3HUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnenue B mpupoje, CHOcoObl MONMydeHHs, (PU3MUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHE CBOWMCTBA TIPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €ro
COCIVHEHNH.

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

[Tonoxenne MeTtamioB B [lepron4ecKol CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

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

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

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.



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

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn  (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

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

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMAPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3y4YEeHHE KOJUIeKIMH «MeTramisl W CIUIaBbl», B3aWUMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ® 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XUMUSl THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MAaTe€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKUUH, €CIH OFHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpPE, JOJIM BBIXOAA NPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ MOHSITHH, MPUHSATHIX B OTIEIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kiaeTka, opraHusM, dKOocHCcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHONIorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [I0O3HABATEILHOW M MPAKTUYECKOU JIESITEIBLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



MHTEpeCa M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOoBOro U 0Oe3omacHOro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl L[EHHOCTHM TpaBWJI WHAMBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOECcCHil pa3IudyHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

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



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIIEHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOrPAMMBI [0 XMMHHM Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHenNu(PUKy METOMOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

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

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKUe AeHCTBHSA:

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

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

HCIOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUYECKUE PACCYXKJCHHS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuu — MpH PElIeHWH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEILHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIpPaBOYHbIE MOCOOHUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIMM, HEOOXOAUMOM JUISI BBIMOJHEHHS YYCOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U PYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C Mpe3eHTAlMell pe3yJbTaTOB IO3HABATEIBHOU AESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, 1 (PopMyJIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 0 XUMHUH Ha yTrayOnEéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O00ECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAHUIIMHBI, CO3JaHUH HOBBIX MaTEpUaJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHHE  CUCTEMOM  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasl), W30MEphl, T'OMOJIOTMYECKUU psA, TOMOJIOTH, YIJIEBOIOPOAbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUW; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOLIME MOHATHS NPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MPEJACTABUTENICH OPraHMYECKUX BELIECTB (ITUJICH, AlleTUJICH, TOJIYOJ, TIIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUNA OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AILMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
WCITOJIP30BaTh CHCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, MCMOJIb30BATh MOJYYCHHBIE 3HAHUS JJISI IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JCWCTBUSI Ha >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJIICHHOW y4eOHOU 3a1aueH.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHH OJJIEMEHT, aToM, SIpO aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAsA, METAUIMYECKAs, BOJIOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIIU, XUMUUYECKOE PAaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKUE CBEJCHHUS O CBOWMCTBAX, COCTaBe, MOJTYYECHUHU U O€30MacCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, MCHOJb30BATh COOTBETCTBYIOUIME MOHATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH ISl KITACCH(PUKALINH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE HHEPreTUYECKHUE COCTOSIHHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX DJICKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOpPMHPOBAHHOCTh YMEHUS PACKpbhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe THIPOKCOKOMIUIEKCOB [IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHS MO/l BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; 11€71€C000pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TIOBCEIHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS TMPOBOJUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS BOJOPOJHOTO MOKAa3aTessli pacTBOPOB KHCIOT M IIEIOYE C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJA MPOAYKTa PEaKInH;, OOBEMHBIX OTHOIICHHMA
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEICIICHNE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHEM TIpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
pa3nu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 UH(POpPMAIMIO, TIepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJusbnbie | IIpakTuyeckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH
Enunas komuiekuus
. [udposbix
[Ipenmer oprannyeckoit xumuu. Teopus
. OO0pa3oBaresnbHbIX
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
Evienona Pecypcos http://school-
yHIep collection.edu.ru»O6muii
KaTajaor
Hroro 1o pasneny 8
Pa3nen 2. Yraesonopoabt
Enunas komiekuus
[udpoBbix
51 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI, 5 OO6pa3oBarenbHbIX
' [UKJIOATKAHBI Pecypcos http://school-
collection.edu.ru»O6mmui
Kar
Ennnas xojuieknusa
Hudposbix
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 14 1 O06pazoBaTenbHbIX

AJIKaAUCHBI, aJIKMHBbI

Pecypcos http://school-
collection.edu.ru>O6umit

Karajaor




2.3

Apomarnyeckue yriieBogopo/ibl (ApeHbl)

Enunag xomieknusa

Hudposbix
O0pa3oBaTebHBIX

Pecypcos http://school-
collection.edu.ru>O6mwmii
KaTajior

2.4

[TpupoaHbIE HICTOYHHUKH YTIIEBOAOPOAOB M UX
nepepaboTka

Enunag xomieknusa

[MudpoBbix
O0pazoBaTebHBIX

Pecypcos http://school-
collection.edu.ruyO6mwmii

Karajaor

2.5

["anmoreHnpon3BOIHBIE YTIEBOIOPOIOB

Enunas xosmeknus

[MudpoBbix
OO0pazoBaTenbHBIX

Pecypcos http://school-
collection.edu.ruyO6muii
KaTaJjior

Hroro no paszneny

35

Paznea 3. Kncnoponcoaepmamne OpraHu4eCcKue coca

HHCHUSA

3.1

HpeHeHLHBIe OIHOATOMHBIC CITMPTHI

Enunas xomnekuus

[Tudpossix
OO0pazoBaTenbHBIX
Pecypcos http://school-
collection.edu.ru>Oommii
KaTajior

3.2

MHoroatoMHbIe CIIUPTHI

Ennnas xoyuiekms
[Mudpossix




O0pazoBaTenbHBIX
Pecypcos http://school-
collection.edu.ruyOG6mumii
Karajaor

3.3

Cruptel. ®enon

11

EHHHaHKOHHCKHHH

[MudpoBbix
O0pazoBaTenbHBIX

Pecypcos http://school-
collection.edu.ru>O6mmuii

Karajaor

3.4

KapOoHusnbHble COETUHEHUS: alIbAETU/Ib] U
keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE
a¢upsl. XKupsr

21

Enunas xosmeknus

Hudposbix
O06pazoBaTenbHBIX

Pecypcos http://school-
collection.edu.ru>O6mmuii
KaTtaJjor

3.5

YrineBoabl

Ennnas xojuieknusa

[udposbix
O0pazoBaTenbHBIX

Pecypcos http://school-
collection.edu.ruyO6uwmii
KaTaJjior

Uroro no pazgeny

43

Pa3nes 4. A3oTcoaepskaiue opraHi4ecKue coeJHHEeHHs

4.1

AMUHBI. AMUHOKHUCIIOTHI. benku

12

Ennnas xojuieknusa

Hudposbix
O06pazoBaTeIbHBIX

Pecypcos http://school-




collection.edu.ru>O0mwmii
KaTajor

Wroro no pazueny 12

Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COeIUHEHUSA
Enunas xomnekuus
Hudposbix
O0pazoBaTenbHBIX

5.1 BrIcOKOMONIEKYIISIpHBIE COEITMHEHUS 6

Pecypcos http://school-
collection.edu.ru»O6muii
KaTajior

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 104




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ KonrpoJsbnsie | IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Enunas konnekuus
. U(POBBIX
Crtpoenue atoma. [lepuoanueckuii 3aKoH Hugp
OO6pa3oBarenbHBIX
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
Pecypcos http://school-
anemenToB /1. I. Menjeneena . .
collection.edu.ru>Oo0mmii
KaTajaor
Enunas komnexnusa
Hudposbix
19 Crtpoenue BeniectBa. MHOrooOpasue 11 1 OO0pazoBarenbHBIX
' BEIIECTB Pecypcos http://school-
collection.edu.ru>O6mumii
KaTajaor
Enunas konnekuus
Hudposbix
O6pazoBaTebHBIX
1.3 XUMHYECKUE PeaKIUn 19 1 3 p
Pecypcos http://school-
collection.edu.ru>Oo0wii
KaTajior
Hroro no paszneny 39
Pasznen 2. Heopranuueckasi xumusi
2.1 Hemertamist 31 1 3 Ennnast koiekus




Hudpossix
O06pazoBarenbHBIX
Pecypcos http://school-
collection.edu.ru>Oomii
KaTajuor

Enunasg xomneknusa

Hudpossix
29 MeTaILiLs 23 O6pazoBaTeIbHBIX
Pecypcos http://school-
collection.edu.ru>Oo6umii
KaTajaor
Htoro no paznemny 54
Pa3nen 3. Xumus u :Ku3Hb
Enunas konnekuus
Hudpossix
31 Mertoasl TO3HAHUS B XUMHUH. XUMUS U 9 O06pa3oBarenbHBIX
' JKU3Hb Pecypcos http://school-
collection.edu.ru>Ooummii
KaTajaor
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kourpoubnbie | IIpakTHyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
IIpeamer u 3HaueHue
1 OpraHUYEeCKON XUMUH, 1 http://www.chemistry.ssu.samara.ru
MpeJICTaBICHHE O MHOroo0pa3uu Opranuueckast XuMusl.
OpraHUYECKUX COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE U .
_ . http://www.chemistry.ssu.samara.ru
2 BO30YKIEHHOE COCTOSTHUS). 1
Opranuueckasi XMMusl.
BasieHTHBIE BO3MOXHOCTH aTOMa
yriepona
XuMuyeckas CBs3b B
OpPraHUYECKUX COECAUHECHHUSX. .
http://www.chemistry.ssu.samara.ru
3 MexaHu3Mbl 00pa30BaHUS 1
. Opranunueckasi XUMHUsI.
KOBQJIEHTHOH CBSI3U, CIOCOOBI
pa3pbiBa CBA3EH
4 Teopus cTpoeHUsE OPraHUuYECKUX 1 http://www.chemistry.ssu.samara.ru
coequHenunit A. M. bByrneposa Oprannueckast XMUMHSL.
Bunsl nzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAS. )
http://www.chemistry.ssu.samara.ru
5 OneKTpoHHBIE AP PEKTH B 1
Oprannyeckast XuMusl.
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHU I
6 [IpencraBnenue o 1 http://www.chemistry.ssu.samara.ru
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KJIacCU(UKALIUU U
CHCTEMaTHUYECKash HOMEHKIIATypa
(IUPAC) oprannueckux
BEIIECTB

Opranuueckasi XUMusl.

Knaccudukanus peakuuii B

http://www.chemistry.ssu.samara.ru

7 .
OpPraHUYECKON XMMHUH Oprannydeckast XMMHUsI.
8 Cucremarusanusa 1 0000IIeHnE http://www.chemistry.ssu.samara.ru
3HAHWH 10 TEME Opranndeckast XMMHUsI.
AJIKaHBI: TOMOJIOTHYECKHUH P,
o61as popMyiia, HOMEHKIIATYPa .
bopmyna, yp http://www.chemistry.ssu.samara.ru
9 U U30MEpHs, IIEKTPOHHOE U Opramugeckas xims
MIPOCTPAHCTBEHHOE CTPOCHUE ’
MOJICKYJI
10 dusnueckre U XUMUYCCKUE http://www.chemistry.ssu.samara.ru
CBOJCTBA aJIKAHOB Opranuveckasi XUMUSL.
Haxoxnenue ajikaHoB B .
http://www.chemistry.ssu.samara.ru
11 npupoje. CriocoOb! moyueHus u Oprammieckas xuvms
MIPUMECHECHHE ATKAaHOB '
[uknoankansl: oomas Gopmyia,
HOMEHKIATypa U U30MEPUST .
yp pH, http://www.chemistry.ssu.samara.ru
12 0COOEHHOCTH CTPOCHUS U Opramugeckas xiums
XUMHYECKIX CBOWCTB, CIIOCOOBI '
TIOJTYYEHUS U TIPUMEHEHUE
Pemenne pacuéTHbIX 3a7a49 Ha
onpeacIcHUEe MOJICKYIIIPHOU .
p yip http://www.chemistry.ssu.samara.ru
13 (bopMyIIBI OPraHUYECcKOro

BEIIIECTBA 10 MACCOBEIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISIINX B

Oprannydeckasi XUMHUsI.
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ero cocras. Cucremarusanus u
000011IeHNE 3HAHUH I10 TEME

AJIKEHBI: TOMOJIOTUUECKHUH PsiJI,
obmrast popmysa, HOMEHKIATYPA,
ANIEKTPOHHOE U

http://www.chemistry.ssu.samara.ru

14
IIPOCTPAHCTBEHHOE CTPOEHUE Opranuyeckast XUMHMsL.
MoJiekyJ1. CTpyKTypHas ¥ LiUc-
TpaHC-U30MEPHs ATKEHOB
duznyeckre 1 XUMHUYECKHE .
. http://www.chemistry.ssu.samara.ru

15 cBolicTBa ankeHoB. [IpaBuio

Opranuyeckast XUMHMSL.
MapkoBHHKOBA

16 CriocoObl TToTy4eHHs U http://www.chemistry.ssu.samara.ru
IIPUMEHEHUE AIKEHOB Oprannyeckast XuMusl.
[IpaxTnueckas padora Ne 1 o .

" http://www.chemistry.ssu.samara.ru

17 teme "[loyyenue stuiieHa u

. Oprannueckasi XUMHUsI.
M3Y4YEHHE €ro CBOMCTB
Pemenne pacu€THeIX 3a1a4 Ha

18 ONPEIECIICHUE MOJIEKYIIIPHOU http://www.chemistry.ssu.samara.ru
(bopMyJIbl OPraHuYeCcKOro Opranuyeckast XuMusl.
BelIeCTBa
AnKagueHsl: CONpPsKEHHBIE,

19 H30JIMPOBAHHBIE, http://www.chemistry.ssu.samara.ru
KyMynupoBaHHble. OcoO0eHHOCTH Oprannyeckass XMUMHUSL.
ANEKTPOHHOTO CTPOEHUS

20 XHUMHYECKUE CBOMCTBA http://www.chemistry.ssu.samara.ru
COIIPSKEHHBIX TUEHOB Opranuveckasi XuMusl.

21 CriocoOblI nostyueHust u http://www.chemistry.ssu.samara.ru

IMPUMCHCHUC aJIKAAUCHOB

Opr aHN4YCCKasd XUMMA.
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http://www.chemistry.ssu.samara.ru/
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AJKHUHBI: TOMOJIOTHYECKHH PsijI,
obmas popmysia, HOMEHKIIATYypa,

http://www.chemistry.ssu.samara.ru

22 DJIEKTPOHHOE U
P Opranuueckasi XUMusl.
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI, (PU3NYECKHUE CBOKCTBA
. http://www.chemistry.ssu.samara.ru
23 XUMHUUYECKHE CBOMCTBA aJIKUHOB Opranuteckas xms
24 KauecTBeHHbIE peakiiu Ha http://www.chemistry.ssu.samara.ru
TPOUHYIO CBSI3b Opranuveckasi XUMUSL.
o5 CriocoObl nostyueHus u http://www.chemistry.ssu.samara.ru
MIPUMEHCHHE aJTKUHOB Opranndeckast XMMHUsI.
Pemenue 3amau: pacu€rsl 110 .
P Ny http://www.chemistry.ssu.samara.ru
26 YPaBHEHHUIO XUMUYECKOU Oprameckas Ximms
peaKIuu '
97 Cucrematuzanusa 1 0000IIeHne http://www.chemistry.ssu.samara.ru
3HAHUH 10 TEME Opranuveckasi XuMusl.
ApeHbI: TOMOJIOTUYECKUH PA/I,
obmas popmysa, HOMEHKIIATYypa.
28 DNEeKTPOHHOE U http://www.chemistry.ssu.samara.ru
MIPOCTPAHCTBEHHOE CTPOCHUE Opranuveckasi XuMusl.
MOJIEKYJT O€H30J1a U TOJyOJIa, UX
¢u3nueckue cBoicTBa
29 XHWMHYECKHE CBOMCTBA apEHOB: http://www.chemistry.ssu.samara.ru
peaKIuy 3aMeIICHUS Opranuveckasi XUMUSL.
XHUMHUYECKHE CBOMCTBA apEHOB: .
p http://www.chemistry.ssu.samara.ru
30 peaxkuuu NprUCcoeINHEHNS, Opramueckas Xus
OKHCIJIEHHE TOMOJIOTOB OeH301a '
31 Oco0EHHOCTH XUMHYECKUX http://www.chemistry.ssu.samara.ru
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CBOWCTB CTHpOJIA

Opranuueckasi XUMusl.

Pemrenne pacu€THbIX 3a1a4 HA
OIIPEJIEIICHUE MOJIEKYIIIPHOU

http://www.chemistry.ssu.samara.ru

32
(hOpMyIIbI OPraHUYIECKOTO Oprannueckast XMMUsl.
BEILIECTBA
33 Crioco0pl nostyueHus u http://www.chemistry.ssu.samara.ru
MIPUMEHEHUE apEHOB Opranuueckasi XUMusl.
I'eneTnueckas CBSA3b MEKIY .
http://www.chemistry.ssu.samara.ru
34 Pa3IMYHBIMU KJIacCaMu
Oprannueckasi XUMHUsI.
YTJIEBOI0POIOB
Pacuérsl 1o ypaBHEeHUAM
35 XUMHYECKUX PEaKIUH. http://www.chemistry.ssu.samara.ru
Cucremaruzanusa 1 0000IIeHnE Oprannueckasi XuMUsl.
3HaHUM 10 TEME
36 IIpuponnsiit ra3. [lomytHele http://www.chemistry.ssu.samara.ru
He(TAHBIE ra3bl Opranunueckasi XUMHUsI.
37 KameHHbIi1 yrosps 1 IpoTyKThI http://www.chemistry.ssu.samara.ru
€ro nepepadoTKu Oprannueckast XUMUsl.
Hedtb u ciocoOs! e€ .
http://www.chemistry.ssu.samara.ru
38 nepepabotku. [Ipumenenne
Oprannueckast XUMHsl.
MIPOJIYKTOB MepepadoTku HedhTH
I'eneTnveckas CBSI3b MEKIY .
http://www.chemistry.ssu.samara.ru
39 Pa3IUYIHBIMU KJIacCaMu
Oprannueckasi XUMHSI.
YTJI€BOI0POIOB
l"anorenonpou3BoiHbIE
40 YIIIEBOJAOPOAOB: JIEKTPOHHOE http://www.chemistry.ssu.samara.ru

CTPOCHHE; PEaKIIMU 3aMeIICHHS
rajoreHa

Opraanydeckasi XUMHUsI.
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JeiicTBue menoyei Ha

raJIOTeHIIPOU3BOIHBIC. .

. http://www.chemistry.ssu.samara.ru

41 BsaumoneiictBue

Opranuueckasi XUMusl.
IHUrajJoreHaaKaHOB C MATHUEM U
IIUHKOM
Cucremaruzanys 1 00001eHe .
. http://www.chemistry.ssu.samara.ru

42 3HAHUH 10 pasueny

" | Opranuueckast XuMusl.
YrieBogopoasl

43 KonTponbhas padota no teme http://www.chemistry.ssu.samara.ru
"YraeBogopoib" Opranuueckas XuMHsI.
[IpenenbHbIE OHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHUH PsiI,

44 obmrast popmyna, cTpoeHne http://www.chemistry.ssu.samara.ru
MOJIEKYII, U30MEpHs, Opranuueckasi XuMHsI.
HOMEHKJIaTypa, Kiaccupukamus,

(bu3nueckue cBOcTBa
XHUMHYECKHE CBOMCTBA .
http://www.chemistry.ssu.samara.ru

45 MpEeAENIbHBIX OJTHOATOMHBIX

Oprannueckast XUMHsl.

CIIUPTOB

CrniocoObl mostyueHus u .
http://www.chemistry.ssu.samara.ru

46 MIPUMEHEHUE OJHOATOMHBIX

Oprannueckast XUMHsl.
CIIUPTOB
[IpocTteie a¢upsl: HOMEHKIATypa

47 U U30Mepus, 0COOEHHOCTH http://www.chemistry.ssu.samara.ru

(HUBUIECKUX ¥ XUMUYECKHUX Opranunueckasi XUMusl.
CBOWCTB
48 MHOroaromMHble CIIMPTHI: http://www.chemistry.ssu.samara.ru

OTUJICHTJIMKOJIb U TTIMIEPHUH, UX

Oprannydeckasi XUMHUsI.
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¢bu3nyeckne 1 XUMHIECKUE
CBOMICTBA

Crioco0pl nostyueHust u

http://www.chemistry.ssu.samara.ru

49 MIPUMEHEHNE MHOTOATOMHBIX
Opranuueckasi XuMusl.
CIIUPTOB
@DEHOJI: CTPOEHUE MOJIEKYJIBI, .
N http://www.chemistry.ssu.samara.ru
50 (du3nyuecKue CBOMCTBA.
Opranudeckasi XuMusl.
TokcuuHocTh herona
. http://www.chemistry.ssu.samara.ru
51 XuMUYecKue cBolicTBa (heHoIa
Opranudeckasi XuMusl.

59 Crioco0pl mostyueHus u http://www.chemistry.ssu.samara.ru
npuMeHeHne GpeHona Opranudeckasi XuMusl.
[IpakTuueckas padora No 2.

53 Pemenne skcniepuMeHTAIBHBIX http://www.chemistry.ssu.samara.ru
3aja4 1o reme "CrnupTsl U Opranuyeckast XuMusl.
¢deHnomnsr"

54 Cuctemaru3zanus u 00001IeHne http://www.chemistry.ssu.samara.ru
3HAHUU 1O TeMe Opranuyeckast XuMusl.
AJbaETUAB U KETOHBI:
3JIEKTPOHHOE CTPOEHHUE

55 KapOOHWJIbHOM TPYIIIbI; http://www.chemistry.ssu.samara.ru
TOMOJIOTHUECKHUE PSbI, 001Iast Opraanyeckast XUMHSL.
dhopmyna, uzomepus u
HOMEHKJIaTypa
AnbAeruipl U KeTOHBI: .

. http://www.chemistry.ssu.samara.ru

56 ¢du3nveckre CBONCTBA; peaKIiu

Oprannydeckasi XUMHUsI.
MPHUCOCAUHCHHAA
57 Peakuu oxucnenus u http://www.chemistry.ssu.samara.ru
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Ka4CCTBCHHLIC PCAKIIUU
aJIbACTUI0B U KETOHOB

Opranuueckasi XUMusl.

Crioco0pl nostyueHus

http://www.chemistry.ssu.samara.ru

58
QJIBJICTHJIOB | KETOHOB Opranuueckasi XuMusl.
OAHOOCHOBHBIE NpEIETbHBIC
59 KapOOHOBBIE KHCIIOTHI, http://www.chemistry.ssu.samara.ru
O0COOCHHOCTH CTPOCHHUS UX Opranuveckasi XuMUs.
MOJICKYIT
W3omepust 1 HOMEHKIIATypa .
http://www.chemistry.ssu.samara.ru
60 KapOOHOBBIX KHUCJIOT, HX
. Oprannueckasi XuMUsl.
(du3nuecKkre CBOMCTBa
XuMUYecKre CBOMCTBA .
http://www.chemistry.ssu.samara.ru
61 MPEACIIbHBIX OJTHOOCHOBHBIX
Oprannueckasi XUMHsl.
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYPaBbUHOMN KUCIIOTBI. http://www.chemistry.ssu.samara.ru
MHoroo0Opa3ue kapOOHOBBIX Opranuyeckast XuMusl.
KHCIIOT
63 ITonsATHE O IPOU3BOAHBIX http://www.chemistry.ssu.samara.ru
KapOOHOBBIX KHUCIOT Oprannueckasi XUMHUsI.
Oco0eHHOCTH CBOWCTB:
HeMnpeIeTbHbIX U
apoMaTHYeCKUX KapOOHOBBIX, )
http://www.chemistry.ssu.samara.ru
64 TUKapOOHOBBIX,
Oprannueckasi XUMHSI.
THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNN BHICIIUX
KapOOHOBBIX KHUCJIOT
65 CriocoObI nostyueHust u http://www.chemistry.ssu.samara.ru
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pUMeHEeHHEe KapOOHOBBIX
KHCJIOT

Opranuueckasi XUMusl.

CrnoxHble 3¢upsL:
TOMOJIOTHUYECKUH PsiJI, 00IIIast

http://www.chemistry.ssu.samara.ru

66
bopmya, n3oMepus u Opranuyeckast XUMHMsL.
HOMEHKJIaTypa
67 Pu3nyecKue 1 XUMHIECKUE http://www.chemistry.ssu.samara.ru
CBOMCTBa 3(UPOB Oprannyeckast XuMusl.
Pemenue pacy€THpIx 3a1a4: 110
YPAaBHEHUIO XUMHYECKOU .
http://www.chemistry.ssu.samara.ru
68 peaxiuu, Ha OTpeesIeHue
. Oprannueckasi XuMUsl.
MOJIEKYJISIPHOM (HhOPMYJIBI
OpPraHUYECKOT0 BEIIECTBA
[IpaxTuueckas padora Ne 3.
69 Pemenne skcnepuMeHTAIBHBIX http://www.chemistry.ssu.samara.ru
3ana4 o reme "KapOoHOBbIE Oprannueckast XuMus.
KUCIOThI. CloxHbIE Y3PUPHI"
XKupsl: ctpoenue, pusnueckue u .
o http://www.chemistry.ssu.samara.ru
70 XUMHUYECKHUE CBOWCTBA
Oprannueckasi XUMHUsI.
(runposnus)
Oco6eHHOCTH CBOMCTB KUPOB,
71 COJIEpKAINX OCTATKH http://www.chemistry.ssu.samara.ru
HCMIPECACIIBHBIX ) KUPHBIX KHUCJIOT. OpFaHI/I‘—IeCKaﬂ XHUMMUA.
Kups! B npupone
MBpblL1a KaKk COJIM BBICIIUX
79 KapOOHOBBIX KUCIIOT, UX http://www.chemistry.ssu.samara.ru

mororiee aericreue. [loustue o
CHUHTCTUYCCKHUX MORIIINX

Opraanydeckasi XUMHUsI.
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cpencrBax (CMC)

I'eneTnueckas cBsI3b
YTJIEBOJOPOAOB U

http://www.chemistry.ssu.samara.ru

73
KHUCJIOPOJICOACPKALTUX Opranuueckas XuMHsI.
OpFaHI/I‘-IeCKI/IX BCIICCTB

74 Pacuétel 1o ypaBHEHUAM http://www.chemistry.ssu.samara.ru
XMMHYECKUX PEAKIUI Opranuueckasi XUMusl.

75 Cucremaruzanusa 1 0000IIeHnE http://www.chemistry.ssu.samara.ru
3HAHUH 110 TEME Oprannueckasi XUMHsl.

OO6m1as XxapakTeprucTruKa
76 yIIEBOJIOB M KJ1accU(UKAIIHS http://www.chemistry.ssu.samara.ru
yII€BOJIOB (MOHO-, IU- U Oprannueckasi XUMHUsI.
MO CaXapH/Ibl )
MoHocaxapunbsl: pu3nUecKue .
. P b http://www.chemistry.ssu.samara.ru

77 CBOWCTBA U HaXO0XKJIEHHUE B

Oprannueckast XUMUsl.

pupoJie

[IpuMeHeHue rroKo3sl, €€ .
http://www.chemistry.ssu.samara.ru

78 3HAUEHHE B )KU3HEAESATEIHLHOCTH

Oprannueckast XUMHsl.
opraHusma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a M JIaKTO3a. http://www.chemistry.ssu.samara.ru
Haxoxnenue B npupone u Opranunueckasi XUMUsl.
MIPUMEHEHHE TUCaXapHIOB
[Tonucaxapuapl: cTpoeHue

80 MaKpOMOJIEKYJI, (GU3NIECKHUE U http://www.chemistry.ssu.samara.ru
XAMUYECKHE CBOMCTBA, Opranunueckasi XUMUsl.
MIPUMEHEHHE

81 [TonsiTre 06 NCKYCCTBEHHBIX http://www.chemistry.ssu.samara.ru
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BOJIOKHax

Opranuueckasi XUMusl.

Pemrenne pacueTHsIX 3a1a4 Ha
OIIpeICIIEHUE 10JI BBIX0Oa

http://www.chemistry.ssu.samara.ru

82
MPOJIYKTa PEaKkluu OT Opranuueckas XuMHsI.
TEOPETUYECKH BO3MOXKHOTO
83 Cucremarusamnus 1 00001IeH1E http://www.chemistry.ssu.samara.ru
3HaHUH MO pa3zeny Opranuueckasi XUMusl.
KontponbHas paboTa mo teme .
" http://www.chemistry.ssu.samara.ru
84 Kucnoponconepxkariue
" Opranuyeckast XUMHsL.
OpraHUYECKUE COCAMHEHUS
AMUHBI: KJTaccupuKaIms,
CTPOEHHE MOJIEKYII, 00II[ast .
p Y http://www.chemistry.ssu.samara.ru
85 dbopmyna, nzomepus,
Oprannueckasi XUMHsl.
HOMEHKJIaTypa U (pu3nuecKue
CBOICTBa
86 XHUMHYeCKHe CBOMCTBA http://www.chemistry.ssu.samara.ru
anudaTuyecKux aMHMHOB Oprannueckasi XUMHUsI.
AHWIIMH: CTPOCHHUE AHWIIMHA, .
http://www.chemistry.ssu.samara.ru
87 0COOEHHOCTH XUMHUUYECKUX
. Oprannueckast XUMHsl.
CBOWCTB aHHINHA
CrniocoOsl mostyueHus u .
http://www.chemistry.ssu.samara.ru
88 IpUMEHEHHE alln(aTHYECKUX
Opranunueckasi XMuMusl.
aMHHOB
AMMHOKHCJIOTBI: HOMEHKJIATypa
89 1 uzomepus, puznyecKue http://www.chemistry.ssu.samara.ru
cBoiicTBa. OTAENbHBIE Oprannueckast XuMusl.
MPEACTABUTENH 0.-aMUHOKHUCIIOT
90 XUMHUYECKHE CBOMCTBA http://www.chemistry.ssu.samara.ru
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AMHWHOKHCIIOT, UX
OMOJIOrMYEeCKOe 3HAUCHHUE
amMuHOKucIIOT. CHHTE3 U
TUAPOJIU3 IICIITUA0B

Opranuueckasi XUMusl.

benku kak npupoaHsie

http://www.chemistry.ssu.samara.ru

91
MTOJIMMEPBI; CTPYKTYPBI OSITKOB Opranuueckas XuMHs.

. http://www.chemistry.ssu.samara.ru

92 XuMuueckue cBOMCTBa OEIKOB

Opranuueckasi XuMHsI.
A3zoTcoaepxaiue
reTEePOIUKINYECKUE .
93 n http://www.chemistry.ssu.samara.ru
coenuHenus. HykienHoBble
Opranuueckasi XuMHsI.
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosornueckas pojib
[IpakTuueckas padorta Ne 4.
Pemenue skcnepuMeHTaIbHBIX .

o4 http://www.chemistry.ssu.samara.ru
3aJ1a4 110 TeMeE
"Aﬂsmco,uepxcamne Opranuyeckast XuMusl.
OpraHu4ecKue coeanHeHus"

ITpakTuueckas pabora Ne 5.

95 Perenne skciepUMEHTAIBHBIX http://www.chemistry.ssu.samara.ru
3as1a4 mo TeMe "Pacmo3HaBanue Opranunueckasi XUMHUsI.
OpraHWYECKUX COCTUHEHHI"

KonTponbHas pabota mo Teme .
96 WA http://www.chemistry.ssu.samara.ru
30TCOAepIKaIe
Oprannueckasi XUMHSI.
OpraHu4ecKue coeauHeHus"
OCHOBHBIE TTOHSITUSA XUMHUH .

97 http://www.chemistry.ssu.samara.ru

BBICOKOMOJIEKYJISIPHBIX

COE€IUHEHHUI U METOOBI UX

Opr aHN4YCCKasd XUMMA.
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CHUHTC3a —II0JIMMECpHU3alluA U

MOJINKOHICHCALIUS

98 IInactmaccel. YTtunusanus u 1 http://www.chemistry.ssu.samara.ru
nepepaboTKa MIacTuka Opranuueckasi XuMusl.

99 DJ1acTOMepbl: HaTypaabHbIN 1 http://www.chemistry.ssu.samara.ru
CUHTETUYECKUE Kayuyku. Pe3una Opranuueckasi XUMusl.

Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHbBIE, CHHTETUYECKHE. 1 http://www.chemistry.ssu.samara.ru
[TonumMeps! cienuanTbHOTO Oprannueckasi XUMHsl.
Ha3HA4YCHUS
[IpakTuueckas padora Ne 6.

101 Pemenue skcnepuMeHTaIbHBIX 1 http://www.chemistry.ssu.samara.ru
3ajad o reme "Pacno3HaBaHue Oprannueckasi XuMUsl.
I1acTMacc ¥ BOJIOKOH"

O0600611eHre U cucTeMaTH3aus

102 HM3Y4YEHHOTO MaTepuaiia o Teme 1 http://www.chemistry.ssu.samara.ru
"BricokOMONEKyIsIpHbIE Oprannueckasi XUMHUsI.
coeTuHEeHHS "

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxka Kourpousbnbie | IIpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE PeCypPChl
padoThI padoThI

1 AtoMm. CocTaB aTOMHBIX sJIEp. 1 http://www.chemistry.ssu.samara.ru
XuMHuecKui 35eMeHT. M30Tormbl Opranuueckast XMUMUsl.
CtpoeHue 371eKTPOHHBIX )

http://www.chemistry.ssu.samara.ru

2 000JI04EK aTOMOB, KBAHTOBKIC 1

Opranuueckast XMuMUsl.

qucia

Krnaccudukanus XuMuueckux .
http://www.chemistry.ssu.samara.ru

3 3JIEMEHTOB (S-, p-, d-, f- 1

Oprannueckasi XUMUsI.
3JIEMEHTBI)

4 Pacnpenenenue 31eKTpOHOB 1O 1 http://www.chemistry.ssu.samara.ru
aTOMHBIM OpOUTaIsIM Oprannueckasi XUMHUsI.
DNEeKTpOHHbIE KOH(PUTYpalun )

P Puryp http://www.chemistry.ssu.samara.ru

5 aTOMOB DJIEMEHTOB B OCHOBHOM M 1

N Oprannueckast XMMUsl.
BO30Y>KIEHHOM COCTOSTHUU

6 DNeKTpOHHBIE KOHPUTYpaIUn 1 http://www.chemistry.ssu.samara.ru
HMOHOB. DJIEKTPOOTPULATENBHOCTD Oprannueckast XUMHsl.
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema

7 XUMHUYECKUX d1eMeHToB /I, M. 1 http://www.chemistry.ssu.samara.ru
MenneneeBa, CBSI3b C Opranunueckasi XUMusl.
COBPEMEHHOU TeOpuel CTpoeHus
aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHUS 1 http://www.chemistry.ssu.samara.ru
CBOMCTB XUMHUYECKUX DJIEMEHTOB Opranunueckasi XUMusl.
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1 00pa3yeMbIX UMH MPOCTHIX U
CJIO’KHBIX BEIIECTB I10 IPyIIaM U
Iepuoam

Cucremaruzanus u 00001eHue

http://www.chemistry.ssu.samara.ru

9
3HAHUH 110 TEME Opranuueckasi XuMHS.
Bunn xXumMu4eckou CBSI3H.
MexaHu3Mbl 00pa30BaHUS )
. http://www.chemistry.ssu.samara.ru
10 KOBAJICHTHOU CBsi3u. Bogopoanas
Opranuueckas XuMHsI.
CBA3b. MeXXMOJIEKyIIsIpHBIE
B3aHUMOIEUCTBUSA
BajenTHOCTE U BaJIEeHTHEIE
BO3MOYKHOCTH aTOMOB. CBSI3b .
o http://www.chemistry.ssu.samara.ru
11 ANEKTPOHHON CTPYKTYpPBI
Opranuueckas XuMHs.
MOJIEKYJI C UX T€OMETPUUECKUM
CTPOECHUEM
[IpencraBneHus 0 KOMIUIEKCHBIX .
http://www.chemistry.ssu.samara.ru
12 COEIMHEHUAX : COCTAB U
Oprannueckast XUMUsl.
HOMEHKJIaTypa
BemectBa MonekyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTPOCHHSL. http://www.chemistry.ssu.samara.ru
THubI KPUCTATITUYECKUX PEIIETOK Oprannueckast XUMHsl.
U CBOMCTBA BEIIECTB
[TonsiTHE O MMCTIEPCHBIX .
http://www.chemistry.ssu.samara.ru
14 cucremax. [IpencraBnenue o
Opranunueckasi XUMUsl.
KOJUUTOUTHBIX PacTBOPax
HctuHHbBIE pacTBOPHI: .
http://www.chemistry.ssu.samara.ru
15 HaCBIIIIEHHBIE U HEHACHIIIICHHEIE,

PacTBOPUMOCTb.

Oprannydeckasi XUMHUsI.
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Kpucramnoruaparst

CriocoObl BbIpaKEHUS

http://www.chemistry.ssu.samara.ru

16

KOHIICHTpALlUK PacCTBOPOB Opranuueckasi XUMUsl.

Pemrenue 3agau ¢

HMCIIOIb30BaHUEM ITOHATHI .

" . http://www.chemistry.ssu.samara.ru

17 MaccoBas J10J1s1 PACTBOPEHHOTO

. Opranuueckast XuMusl.
BelecTra", "MoJsipHas
KOHIIeHTpanus"

18 Knaccudukanus u HoMeHKIaTypa http://www.chemistry.ssu.samara.ru
HEOPraHUYECKHUX BEILECTB Oprannueckasi XUMHsI.

19 Cucremaruzanusa 1 0000IIeHnE http://www.chemistry.ssu.samara.ru
3HAHUH 110 TEME Oprannueckasi XUMHUsI.
KonTponbHas padboTa no temam
"CTpoeHue aToma.

[Iepuoanueckuii 3aKOH U

20 [Iepuonnueckas cucrema http://www.chemistry.ssu.samara.ru
XUMHUYECKUX d1eMeHTOB [[. U. Oprannueckasi XUMHUsI.
Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue
BemiecTs"

Knaccudukanus XuMuaeckux

peaKkuuii B HEOPraHUYECKOU U

OpraHNYeCKON XUMHH. 3aKOH .
http://www.chemistry.ssu.samara.ru

21 COXpaHEHHUs MacChI BEIIECTB;

Opranunueckasi XUMUsl.
3aKOH COXpaHEHUS U
MIPEBPAIICHUS YHEPTUN TIPH
XUMHUYECKUX PEAKIUAX
22 TennoBsie 23 HeKTh XUMUYECKUX http://www.chemistry.ssu.samara.ru
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peakuuii. Tepmoxummyeckue
YpaBHEHUS

Opranuueckasi XUMusl.

Beruucnenus no ypaBHeHHUIM

http://www.chemistry.ssu.samara.ru

23 XUMHUYECKUX PEaKui U
Opranuueckast XUMHMsL.
TEPMOXUMHUYECKUM YPAaBHEHUSAM
CKOpOoCTh XMMHUECKOH peaKlH,

24 €€ 3aBUCUMOCTb OT Pa3Iu4YHbIX http://www.chemistry.ssu.samara.ru
¢axropos. Katanus u Opranuyeckast XUMHMSL.
KaTaJau3aTopsl

o5 ['omorenHsie U rereporeHHbIe http://www.chemistry.ssu.samara.ru
peakumn Oprannueckasi XUMUsl.
[IpakTuueckast pabora Ne 1 o

26 Teme "BiusHue pa3iuyHbIX http://www.chemistry.ssu.samara.ru
(axkTOpPOB HA CKOPOCTH Opranuueckast XuMusl.
XUMHUYECKON peakuun"

OO6patuMeble 1 HeOOpaTUMBbIE )
http://www.chemistry.ssu.samara.ru

27 peakuuu. XUMHUYECKOE

Oprannueckasi XUMHUsI.
paBHOBECHE
ITpakTryeckas pabora Ne 2 o

28 TeMe "BinsiHne pa3nnyHbIX http://www.chemistry.ssu.samara.ru
(akTOpOB Ha MOJIOKEHUE Opranuyeckast XuMusl.
XUMHYECKOTO paBHOBECUS"

DNEeKTPOIUTHYECKAS

29 aucconuanus. CUIIbHbIE U http://www.chemistry.ssu.samara.ru
crabble 31eKTpoauThl. CTeneHb Opranuveckasi XuMusl.
JUCCOLMAUN

30 HoHnHoe npousBeeHue BOBL. http://www.chemistry.ssu.samara.ru

Cpena BOOHBIX pacTBOPOB.

Opr aHN4YCCKasd XUMMA.
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Bonopoansiit mokazarens (pH)
pacTBopa

I'mpaponus cosneit. Peakiuu,

http://www.chemistry.ssu.samara.ru

31 MIPOTEKAIOIIIHUE B paCTBOPax
Opranuueckast XMUMUsl.
3JIEKTPOJIUTOB
[Tpaktuyeckas padora Ne 3 o .
| http://www.chemistry.ssu.samara.ru
32 Teme "XUMUYECKUE peaKluy B
| Opranuueckasi XMuMHsl.
pacTBOpax 3JIEKTPOJIUTOB
OkucnauTenbHo-

33 BOCCTAaHOBUTEJIbHBIE PEAKIIHH. http://www.chemistry.ssu.samara.ru
Baxwneriume okucauTenu u Oprannueckasi XUMUsl.
BOCCTaHOBUTEIHU

34 MetoJ1 37eKTPOHHOTO http://www.chemistry.ssu.samara.ru
(37IEKTOHHO-UOHHOTO) OanaHnca Oprannueckasi XuMUsl.

35 DIEeKTpOIN3 PaCTBOPOB U http://www.chemistry.ssu.samara.ru
pacruiaBoB BELIECTB Opranunueckasi XUMHUsI.

36 Pemenue 3amayd pa3nnuHbIxX http://www.chemistry.ssu.samara.ru
TUIIOB Oprannueckast XUMUsl.

37 Pemenue 3amayd pa3nnuHbIxX http://www.chemistry.ssu.samara.ru
TUTIOB Oprannueckast XUMUsl.
CucremaTu3anus 1 00001IeHNE .

. " http://www.chemistry.ssu.samara.ru

38 3HaHUH 10 TeMe "XUMUYECKHe

" Oprannyeckast XMUMHSL.
peakmumn

39 KonrtponsHas pabora no Teme http://www.chemistry.ssu.samara.ru
"Xumuueckue peakuuu" Oprannueckasi XUMHSI.
[TonoxeHne HeMETaIOB B .

. http://www.chemistry.ssu.samara.ru

40 Ileproauueckoii cucreme

XUMHYECKHUX deMeHTOB /JI. .

Opr aHN4YCCKasd XUMMA.



http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/

MeneneeBa 1 0COOCHHOCTH
CTPOCHHUS KX aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJIJIOB

Anorponust HEeMeTaJlIoB (Ha

http://www.chemistry.ssu.samara.ru

41 IpUMepPe KUCIIOPOIa, CEPBI
puMEp pOa, Cepal, Opranndeckast XMMHUsI.
dbocdopa u yriepona)
Bonopox: monydenue .
P v ’ http://www.chemistry.ssu.samara.ru
42 ¢bu3nvyecKre 1 XUMHUECKUE
. Opranuueckas XuMHs.
cBoiicTBa. ['mapuab
T"ajioreHsl: Hax0XKICHUE B
43 IIPUPOJIE, CIOCOOBI MOTYUYEHMUS, http://www.chemistry.ssu.samara.ru
(bu3HUYeCKre U XUMUICCKHE Opranuueckasi XuMHsI.
CBOICTBA
l"asnorenoBoiopoasl. Baxkneiimne .
http://www.chemistry.ssu.samara.ru
44 KHUCJIOPOJCOAEpKAIINE
Oprannueckast XUMHsl.
COEIMHEHNS TaJIOT€HOB
JIaGopartopHble 1
MIPOMBIIIIICHHBIE CITOCOOBI .
http://www.chemistry.ssu.samara.ru
45 MOJyYEHUS TAJIOTEHOB.
Oprannueckast XUMUsl.
[IpuMeHeHne rajnoreHoB 1 ux
COCTMHECHUN
[IpakTuueckas padora Ne 4. .
http://www.chemistry.ssu.samara.ru
46 Pemenue sxkciepuMeHTATBHBIX
| | Opranunueckasi XUMUsl.
3a7a4 o tTeMe "l aoreHnl
Kucnopox: mabopatopHsle U )
p patop http://www.chemistry.ssu.samara.ru
47 MIPOMBIIIIJIEHHBIE CTIOCOOBI

IMOJIy4YCHMUH, (i)I/ISI/I‘IeCKI/Ie n

Oprannydeckasi XUMHUsI.
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XuMuuyeckue cpoiictea. O30H.
[IpuMeHEeHHE KHCI0pOoia M 030Ha

http://www.chemistry.ssu.samara.ru

48 OKcHIbl ¥ IEPOKCHIBI
Opranuueckasi XuMusl.

49 Pemenue 3ampayu pa3nnuHbIxX http://www.chemistry.ssu.samara.ru
TUIIOB Opranuueckasi XuMusl.

Cepa: Hax0XJIeHUE B PUPOJIE,

50 CIIOCOOBI TIOTYYCHUS, http://www.chemistry.ssu.samara.ru
(bu3HUYeCKre U XUMUICCKHE Opranudeckasi XuMusl.

CBOMCTBA
http://www.chemistry.ssu.samara.ru
51 CepoBoaopo1, CyabPuIbI
Opranudeckasi XuMusl.
Kucnopoaconep:xarue .
P P http://www.chemistry.ssu.samara.ru

52 coenuHeHHs cepbl. OCOOCHHOCTH

. . Opranudeckasi XuMusl.
CBOMCTB CEPHOM KUCIOTHI
[IpakTnueckas padora Ne 5.

53 Pemenne skcnepuMeHTAIBHBIX http://www.chemistry.ssu.samara.ru
3ana4 o reme "Cepa u e€ Oprannueckasi XuMusl.
COoeIMHEeHUS "

A30T: HAX0XK/IEHUE B IIPUPOJIE,

54 CIOCOOBI MOJTyYEHHUS], http://www.chemistry.ssu.samara.ru
(hU3UYECKHEe U XUMUYECKUE Opranunueckasi XUMUsl.
CBOMCTBa. AMMUAK, HUTPU/IBI
Kucnopoxaconepxkamiue .

P P http://www.chemistry.ssu.samara.ru

55 coenuHeHHs a3oTa. OCoOOEHHOCTH

. . Opranuveckasi XuMUsL.
CBOMCTB a30THOM KHUCIIOTHI
56 [IpumeHeHue a30T1a u ero http://www.chemistry.ssu.samara.ru

COETMHEHUN. A30THBIE

Oprannydeckasi XUMHUsI.
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ynoOpeHus

docdop: HaXOKACHUE B IPUPO/IE,
CTIOCOOBI OTYYEHUS,

http://www.chemistry.ssu.samara.ru

S7
(bu3nUecCKre U XUMUIECCKHE Opranuueckasi XuMusl.
cBoricTBa. @ochuas! u hochun
Oxkcunbl hocdopa )
ocopa, http://www.chemistry.ssu.samara.ru
58 dbocdopcoaepkame KUCIOTH.
. Opranudeckasi XuMusl.
Comu hochopHOI KUCITIOTHI
[Tpumenenue dhocdopa u ero .
P . docdop http://www.chemistry.ssu.samara.ru
59 coeauneHuil. @ochopHbIe
Oprannueckasi XuMUsl.
yInoOpeHus
[IpakTuueckas padorta Ne 6.
60 Pemienue skcnepuMeHTaIbHBIX http://www.chemistry.ssu.samara.ru
3agad o Teme "A3oT u ochop u Opranuueckast XuMusl.
WX COeMHEHUs"
VYrnepoa: HaXOXIAEHUE B
MIPUPOJIE, AITIOTPOITHBIE .
PHpoe, P http://www.chemistry.ssu.samara.ru
61 MoaupuKanuy; GU3ndecKue u
- Opranuyeckast XuMusl.
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHE
Oxcun yriaepoma(ll), oxkcug .
yraepoza(ll), http://www.chemistry.ssu.samara.ru
62 yraepona(lV), yronpHast Kuciaorta
. Oprannueckasi XUMHSI.
u eé conu
63 Pemenue 3anau pa3nuuHbIx http://www.chemistry.ssu.samara.ru
THIIOB Oprannyeckass XMUMHUSL.
KpemHnii: HaxoxaeHUE B .
http://www.chemistry.ssu.samara.ru
64 MIPUPOJIE, CIOCOOBI TOTYUYCHHS,

(bI/ISI/ILIeCKI/IC U XUMHWYCCKHE

Opr aHN4YCCKasd XUMMA.
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CBOMCTBA

Oxcun kpemuusi(1V), kpeMHueBas

http://www.chemistry.ssu.samara.ru

65
KHUCJIOTA, CUJIMKATHI Opranuueckasi XUMUsl.
[IpumeHeHne KpeMHUS U ero .
B http://www.chemistry.ssu.samara.ru
66 coequHenuii. CTeKo, ero
Opranuueckasi XUMUsl.
MOJIy4eHUE, BUBI CTEKIIA
67 Pemenue 3agayd pazinuHbIxX http://www.chemistry.ssu.samara.ru
THUIIOB Opranuueckast XuMusl.
68 CucremaTtu3zanus 1 000011eHNE http://www.chemistry.ssu.samara.ru
3HaHui o teme "Hemeranminr" Opranuueckast XMMUsl.
69 Kontponbnas paboTa mo teme http://www.chemistry.ssu.samara.ru
"Hemertasr" Oprannueckast XMMusl.
AHanu3 pe3ynbTaToB .
. http://www.chemistry.ssu.samara.ru
70 KOHTPOJBHON pabOThI, KOPPEKLIUS
Oprannueckasi XUMHUsI.
OIHO0K
[TonoxxeHne MeTasioB B
Ilepunonnueckoii cucreme
71 XUMHUYECKHX JJIEMEHTOB. http://www.chemistry.ssu.samara.ru
Oco0eHHOCTH CTPOESHUS Opranuyeckast XuMusl.
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mume puznueckre CBOMCTBA .
http://www.chemistry.ssu.samara.ru
72 MetaiioB. [Ipumenenue
Oprannueckasi XUMHSI.
METaJUIOB B OBITY M TEXHUKE
73 Crnnasel MetaiioB. Koppo3zus http://www.chemistry.ssu.samara.ru
METaJIJIOB Opranndeckasi XUMHUSI.
74 Pemrenne 3ana4 pa3sian4HbIX http://www.chemistry.ssu.samara.ru

THUIIOB

Opr aHN4YCCKasd XUMMA.
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75

DNEKTPOXUMUYECKUN P
HarnpsbKkeHud MetauioB. O0mue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

http://www.chemistry.ssu.samara.ru

OpFaHI/I‘IeCKaﬂ XHUMMUSL.

76

OOm1ast xapaKTepUCTHKA
MeTaiioB |A-rpymbl
[Tepuonuueckoit cuCTEMbI
XUMHYECKUX 3J1eMeHTOB. HaTpuit
U KaJuii: moixydyenue, Gpu3nueckue
M XMMHUYECKHE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

http://www.chemistry.ssu.samara.ru

Oprannueckasi XuMUsl.

77

OO01mas xapakTepucTHKa
MetaiioB ||A-rpynmsl
[Tepuonnueckoit CuCTEMbI
XMMHYECKHX 3JIEMEHTOB. Maruui
Y KaJbLWN: MOJIYYEHHUE,
(bu3UYeCKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE TPOCTHIX
BEILIECTB U UX COETMHEHUI

http://www.chemistry.ssu.samara.ru
Oprannueckast XMMUsl.

78

JKEcTKOCTEL BOIBI U CIIOCOOEI €8
yCTpaHEHUS

http://www.chemistry.ssu.samara.ru
Oprannueckast XUMHsl.

79

AOMMHUI: TIOJTy4YEHHE,
¢bu3znyecKkrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHNE

http://www.chemistry.ssu.samara.ru
Oprannueckasi XUMHSI.

80

AMpoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
TUIPOKCOKOMITJIEKCHI aJTFOMUHUSA,
WX MIPUMEHEHHE

http://www.chemistry.ssu.samara.ru
Opraanydeckasi XUMHUsI.

81

Pemenue 3amaq Ppa3JInIHbIX

http://www.chemistry.ssu.samara.ru
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THUIIOB

Opranuueckasi XUMusl.

[TpakTuyeckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX

http://www.chemistry.ssu.samara.ru

82
3a1a4 o teme "Merasuibl Oprannueckast XMMUsl.
IJIaBHBIX MoArpynmn"
OO01mmas xapakTepuCcTHKa
83 METAJIJIOB MOOOYHBIX MOATPYIIIT http://www.chemistry.ssu.samara.ru
(B-rpymnn) Ilepuoanueckoit Oprannyeckast XuMusl.
CHUCTEMbI XUMHUYCCKUX IJICMCHTOB
dusnueckue U XUMUYCCKUE .
N http://www.chemistry.ssu.samara.ru
84 CBOMCTBa XpOMa U €ro
- Opranuueckast XuMusl.
COCAUHCHNH, UX ITPUMCHCHUC
Baxneiimue coenuueHus .
http://www.chemistry.ssu.samara.ru
85 Mmapranna. [lepmanranar xanmus,
. Opranuueckast XuMusl.
€r0 OKHCIIUTEIIbHBIE CBOWCTBA
Ou3nyeckue 1 XUMHUIECKHE
86 CBOWCTBA XKeJe3a U €ro http://www.chemistry.ssu.samara.ru
coequuenwuii. [Toydenue n Opranuveckasi XUMUSL.
MIPUMEHECHHE CIUTABOB XKelle3a
Ou3nyecKue 1 XUMHUIECKHe .
. N N http://www.chemistry.ssu.samara.ru
87 CBOMCTBA M€JIU U €€ COCIMHEHUH,
Opranunueckasi XUMHUsI.
X IPUMCHCHUC
Ou3ndyecKue 1 XUMHUIECKHE
88 CBOKCTBA LIMHKA U €T0 http://www.chemistry.ssu.samara.ru
COCIMHEHUH, UX TIPUMEHEHHE. Opranuveckasi XUMUSL.
' IpOKCOKOMITIIEKCHI ITUHKA
89 [TpakTuyeckas padora Ne 8. http://www.chemistry.ssu.samara.ru

Pemenue SKCIICPUMCHTAIIbHBIX

Opr aHN4YCCKasd XUMMA.
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3a1a4 o teme "Merasuibl
MOOOYHBIX MOATpy"

Pemenne 3anau pa3ian4HbIX

http://www.chemistry.ssu.samara.ru

90
TUTIOB Opranuueckasi XuMusl.
O06001IeHre U CUCTEMATU3AIIHS .
http://www.chemistry.ssu.samara.ru
91 U3Y4YEHHOI'0 MaTepuaa 1o TeMe
" | Opranuueckast XuMusl.
Meraiuibl
92 KontponbHas paboTa mo teme http://www.chemistry.ssu.samara.ru
"Metamib" Oprannueckasi XUMHsl.
AHanu3 pe3ynbTaToB )
. http://www.chemistry.ssu.samara.ru
93 KOHTPOJIBHOW PabOThI, KOPPEKIIHS
Opranudeckasi XuMusl.
OIHO0K
Posb xumun B o0ecrieueHuN
YCTONYMBOIO Pa3BUTHUS )
http://www.chemistry.ssu.samara.ru
94 yenoseuecTBa. [lonsaTue o
Opranuveckasi XuMusl.
HAyYHBIX METOJaX UCCIIEIOBAHUS
BEIIECTB
HayuHnblie mpuHIUIBI
OpraHHU3aIi XUMUYECKOTO )
http://www.chemistry.ssu.samara.ru
95 pon3BoAcTBa. [IpombInIEHHBIE
. Oprannueckasi XUMHUsI.
CHOCOOBI MOTYYEHUS BAXKHEUIITUX
BEIICCTB
XUMHUYECKOE 3arpsi3HEHUE )
. http://www.chemistry.ssu.samara.ru
96 OKpY>KaIoIllel Cpebl U €r0
Oprannueckasi XUMHSI.
MOCTIEACTBHS
97 XUMUA U 370pOBbE YEIOBEKA. http://www.chemistry.ssu.samara.ru
JlexapcTBeHHBIE CpeACTBa Opranuveckasi XuMUsL.
98 Xumust numy. Pois XuMuu B http://www.chemistry.ssu.samara.ru
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o0ecreueHny nNUneBOn

Opranuueckasi XUMusl.

0€301acHOCTH
99 Kocmernueckue u napdromepHbie 1 http://www.chemistry.ssu.samara.ru
cpencTsa. beitoBas xumust Opranuyeckasi XUMHSL.
XUMUsI B CTPOUTEIBCTBE. .
. http://www.chemistry.ssu.samara.ru
100 Baxmueiimme cTpouTenbHbIC U 1
Opranuueckasi XUMUsl.
KOHCTPYKIIMOHHBIC MaTepUAITbI
XuMHUsI B CEJIbCKOM XO3SCTBE. .
http://www.chemistry.ssu.samara.ru
101 Oprannueckue 1 MUHEPAIIbHbIE 1
Oprannueckasi XUMHUsI.
yInoOpeHus
102 Cucremaru3anus u 0000IICHIE 1 http://www.chemistry.ssu.samara.ru
3HaHUI 110 TeMe Opranuveckasi XUMUsI.
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

« Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3noB A.A., JIynun
B.B.; nox penakuueit Jlyauna B.B., O01iecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo
«IIpocBenienue»
http://school-sector.relarn.ru/nsm/chemistry/START.html - "Xumus qis Bcex"
- Marepuansl 1o pazaenam: o011asi, opraHuyeckas 1 HeOpraHu4eckasi XuMusl.
[Tpunoxenne k COROM "Xumust niss BCEX", cogepkut B OCHOBHOM

TEKCTOBYIO HH(POPMALIMIO: CIIPABOYHBIN MaTepua, BONPOCHI [0 TEMaM.

METOINYECKHUE MATEPHAJIBI I YYUTEJIA

http://www.en.edu.ru EctecTBeHHO-Hay4YHBIN 00pa30BaTEIbHBIN TOPTAIL.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://prezentacii.com/po_himii/

XuMuK.ru - Caiit 0 XuMHH
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