


HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa mo XuMUW Ha YPOBHE CpEIHEro o01ero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npexacrasnenHsix B denepanbHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbI, H
OCHOBHBIX TonokeHui «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBaHusi ywammxcs 10-11 kiaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TAKKE JJIs
MPOJIOJDKEHU O0Oy4YeHHUs] B OpraHu3aiusix mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJArarolyuMu
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIETIeH, COIepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peau3alus KOTOpOoW oOecreurnBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-TUJIAHUPYIOLLAs, KOTOpast npeaycMaTpuBaeT
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTelIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM aTrTecTanud B (OpMe E€IWHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJIEHHOTO U3YUCHUS XUMUH:



e YCTAHAaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHIEIbHBIX Npoduiei, mnpeaycMaTpUBacT
pacnpeneNeHue W CTPYKTYpHUPOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJICH U 3aa4 U3y4eHHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa30BaTeNIbHOM
MIpOTrpamMMBbl CpeIHero o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, TMPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOyYarolerocss IO OCBOCHHIO
COJIep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUU NPEIyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIOIIECH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUHU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nudepeHIupoBaHHOTO OO0yUYEHHsI Ha ypOBHE CpPEIHEro oO0Iiero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO U3Yy4YE€HHsS HANpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalioM  TOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro NpopecCUOHAIBHOTO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEIYIOIIETr0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanusi. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CPEAHETro 001mero oOpa3oBaHUS
U3ydeHue IMpeamMeTa «XuUMHUS» OPUEHTHUPOBAHO TakKe Ha pelieHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTO TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpKaHUA STUX KYpCOB B MpPOrpaMMe MO XHWMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpOBHIO M3Y4YEHHs IpeaMmeTa. JTa CUCTeMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3yYeHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEIIBHOIO YBEJIMYEHHUS OO0bEMAa 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUS
IIPEACTABICHUM O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKONH KHUHETHKHU
U TepMoauHamMuku. W3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSCHSIETCS C TOUKHU 3PEHUsI YDHEPIeTUYECKUX M3MEHEHUH Nnpu €€ o0pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUMOB  peakuuil  JomojHseTcs  (HOpMUpOBAHMEM  TpEACTaBIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce oprannyeckoil XMMUU TPU PACCMOTPEHUU PEAKIITMOHHOW CTIIOCOOHOCTU
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpPEAeIEHHOTO Mpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTro MaTepuayia mo oomei xumuu. [lpu
U3y4YeHUU TMpeMeTa B JAaHHOM CIllyyae AakLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOIM3d, NPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJBLUINKI yAEIbHBIM BeCc OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXKHOCTH sl Oosee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U Apyrue. Ilpu 5ToM 3HaHUA O COCTAaBe M CBOMCTBAxX IIPEACTaBUTEIIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOM I H3y4EHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOT0 MPUMEHEHHUS HAyUYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA M OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poim B oOOecreuyeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEeBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00ecCIeyeHnr paluoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYENOBEKa, a TAaKXKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEXKAIMX B OCHOBE XMMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUS XUMUYECKUX PEaKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA,;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKHX 3HAHUH i1 OOBSCHCHHS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMEHHON XUMHHU, JUIsl OOBSICHCHUS H
IIPOTHO3HPOBAHMS SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIMI SKOJIOTUIECKON 0€30MaCHOCTH MOCIIEICTBHIA
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yOIyOJIeHWe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HAHWS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYECKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CpEJHEro oOuiero oOpa3oBaHUs NpPH W3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOoBHE OCOOyH — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1NN U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMPOLECCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HMCCIIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATENIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPpo(deCCHOHATBHON U OO0IIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HU;

dbopMHpoOBaHUEe yYMEHUH M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JAESITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero oOpa3oBanus, coctabiser 204 dacos: B 10 kimacce —
102 yaca (3 yaca B Hemento), B 11 kmacce — 102 yaca (3 gaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XMMHUH, NPEACTABICHHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM AaTOMHBIX OpOuTaNeu
yraepoja. Mexanusmbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbIN). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukane, HykJeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyNbl  Pa3IUYHBIX BHUAOB: pa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buabl wu30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpeacraBnenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. lloHarue o
dbyHkunoHagsHOM Tpymnme. ['omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJIENICH MOJIeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKAHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBaA
AJIKAHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CIOCOOBI MOTYYSHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbsl. ['oMosiornueckuil psii ajJkeHoB, oOmas (Gopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruOpuan3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XHWMHMUYECKUE CBOMCTBA: PEAKUMM NPUCOCAUHEHUS, 3aMEIICHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auud U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudyeckuil psij aikuHOB, oO1as GopMyiia, HOMEHKIaTypa 1
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIUX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopoibl (apeHsl). I'oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuE MOoJieKyIbl Oen3ona. dusmyeckue cBoilcTBa apeHOB. XHMHYECKUE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCIUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEWCTBUHM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiit ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKN HEPTH, KX TPUMEHEHNE B TIPOMBITTUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOIO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U UX MPEBpaICHUI:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PAaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyX)eHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEHIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpa3llaMM TUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIIPOU3BOJHBIX YIIIEBOJAOPOIOB.

Kucaopoaconepxanue opranuieckue coeJuHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMeEpe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psn, obmas ¢opMmyna, U30MeEpHs,
HOMEHKJIaTypa u kiaccupukanus. Dusmdyeckne CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKHMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [eiicTBHE 3TaHOIAa U METAHOJA
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAb W riaulepuH. Ddusnueckue u
XMMHUUYECKUE CBOMCTBA: peaklMM 3aMEUICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHUCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHne 0 MexaHM3MEe peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
OoenzosbHOTO fAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0OsI osTyueHus: U npuMeHenue gperomna. Genondopmanpaeruasas cMoia.

KapOoHWIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nuecKue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHME CBOICTBAa  aIbJIETHJOB M  KETOHOB:  peakUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCOT. M3oMepus 1 HoMeHKIaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MypaBbMHOM KHUCHOTHL. IloHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JUHONIeH08as KuciaoThl. CriocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOU M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoOIE.

Mpbi1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepucTuka yriaeBoaoB. Knaccudukarus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Mma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmenenue. [lonvcaxapuabl: Kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MUYEeCKHe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApOJu3, KAYECTBEHHAs PEaKusl C HOJ0M. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIN3, MOdy4YeHHe >PHUpoB Leoia03bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TwapokcuaoMm memau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTANIbHBIX 3aAad 1Mo TemMaM «ChupThl U
dbenomsly, «KapooHoBbIe KHUCIOTHI. CII0KHBIE 23PUPBIY.

A30TCoepxale OPraHnvecKne coeTuHeHusl.

AMWHBI — OpraHUYecKue MpPou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHUs, HOMEGHKJIATypa U (hU3NYeCcKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyse aHuiauHa. OcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. lloiyyeHue aHwiMHA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble PEACTaBUTENIN O
AaMUHOKHUCIIOT: TJIMUMH, ajaHuH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAuN, OOpa3oBaHWE TENTUIHOM CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TENTHIOB.

benku kak mnpupojsHbie TMoauMepbl. IlepBuyHasi, BTOpUYHAsS U TpEeTUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIeHaTypairus OETKOB IMPU HArpeBaHWM, IBETHBIC
peakiuu Ha OCNKH, peEIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxanue OpraHUYecKue COCTUHECHHUS u «Pacno3naBanue
OpTraHUYECKUX COCTMHEHUN.

BricokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHbBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALIS U MOJTUKOHIEHCAU.

[TomumepHble wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTHPOJ, MOIUMETHIMETAKPWIAT, MOJHUKapOOHATHI,
noaudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BosnokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonmmepsl CHEUATBHOTO HAa3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXO0XJIECHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEAUWHEHUs 10 Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA Ha OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHE Kak OOIIUX €CTECTBEHHO-
HAay4YHbIX NOHSATHH, Tak M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETax
€CTECTBEHHO-HAYYHOT'O IIKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEJIIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,



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

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHomorus: mUIIEBBIC TMPOAYKTHl, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIecKuX 3JI€MEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTpOHHBIE KOH(PUTYpPAIIH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUYECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOW TEOPUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOHBIX BEIIECTB IO TrpynonaM ¢ TepuojaM. J3HAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYeCcKasi CBsI3b. BHIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAS,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAeMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKysapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI ¢ UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Victunabie pactBopsl. [IpeacraBienue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIpAXKEHUS KOHIIEHTPALlUU PAaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAast KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJICJIBHBIX MPEACTABUTEIECH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMU4eCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CkopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas aucconuanusi. CuibHbIE W claOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounasi. Bonopoansiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelnme OKHCIMTEIM W BOCCTAHOBUTEIHW. METOHa 3JIGKTPOHHOTO OasnaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
pa3lIoKEHHUE TMEPOKCUJA BOJAOPOJAa B MPUCYTCTBUM KaTalnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHrue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMSHUS PaA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiwuioB B llepuogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTU CTPOEHHUS X aTOMOB. Du3NUECKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MpUMEpPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. HaxoxkneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxHeHie KuCIopoacoIiepxaiiue
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U X COCAMHECHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @u3NUecKue U XMMUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUYECKHE U
xummudeckue cBoicTBa. CepoBojopona, cyinbduasl. Oxcupn cepoi(lV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCUIBI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUEeCcKue u
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, gochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauHeHuit. docdopHbie
yao0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEIHIECTB, OOPa30BAHHBIX
yriepogoM. Okcup yriaepoaa(ll), okcun yriepoma(lV), yronbHas kuciaora U e
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COECIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Okcun kpemuwusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHuil. CTeKs0, ero NoJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOuue
dbusndeckue cBoWcTBa MeTawioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  meTtawioB.  OOmMe  CrocoObl
MOJTYYEHHUSI METaJIJIOB: TUAPOMETAILTYPTUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3alllMThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3NYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

Oo6mast xapakrepuctuka metamioB |IA-rpymmer [lepuonnueckoit cucteMbl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHe, (U3NYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COCAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMITIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB No0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecknue U XMMUYECKHE CBOMCTBA Xpoma U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxwueiimme coequnenuss wmapranna(ll), wmapranna(lV), wmapranma(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

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

Pu3nYeCcKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coeaquHeHuu. [lonydyenue n
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
UHKA U €r0 COeIUHCHUH.

DKCHEepUMEHTANIbHbBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUIl:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pAacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHNE 3KCIEPUMEHTAIBHBIX 3a/1ad 110 TEMaM
«["anorens», «Cepa u e€ coeauHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonstue
O HAyyHbIX METOJaxX IIO3HAHHWS U METOJOJIOTMH HAy4YHOTO HCCIEIOBaHUS.
Hay4Hble NpUHIUITBEI OpraHu3aliil XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BAKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAOLIEH CpPEabl M €ro IOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi © 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XUMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKku. Ponb xumun B
o0ecrieueHnH MHUIEeBOM 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOM XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUILINE CTPOUTEIbHBIE MAaTEpHAIIbl (LIEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 31eKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) NPOIYKTa
peaKkuu, €CIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzauust MeXNpeOMETHBIX CBA3€d TOpU  HM3y4YeHUH OOmend U
HEOpraHW4eCcKON XUMHuM B 11 Kjacce oCcylIeCTBISETCS Yepe3 MCIIONIb30BAaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHHA, PUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, runoTesa,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, MePUOJAUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®dusrka: Marepus, MHUKPOMHpP, MAaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJACAJIbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, OETIKHU, KUPBI, YIIIEBOAbl, HYKJIECHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILIIMBO,
pecypchl.

TexHONIorus: XMMHUYECKasl MPOMBIIUIEHHOCTb, METAJLUTYpPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOYy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD  OTPAKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEILHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUSI 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEM,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeCa M I03HABAaTEIbHBIX MOTHUBOB B IOJYYEHUU M TMOCIEAYIOIIEM
aHanm3e MHQOPMAIMK O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
NO3ULMK HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBWJI 0e30macHOr0 OOpallleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIMIMX 30POBBIO U KU3HHU JIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
CoLMaJIbHON HaMpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IudHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHIUMBUIYAJIbHOW TpPAaeKTOPUU
oOpa3oBanus, Oyaymieli mpodeccun M peanus3anid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOTO0 OTHOUICHHMS] K MPUPOJE KaK HCTOYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00ATBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHATIBHOTO IPUPOOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTHUYECKON KYJIbTYpHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'O NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPOJBLI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM JJII  COBPEMEHHOM
HUMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poJId B
CO3/JaHUM HOBOM 0a3pl MaTEepUAIbLHON KYJIbTYpbl, B pEUIEHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIEeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0  TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHU C KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleqoBaHue, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAJIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOoruvyeckKue JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyJNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTCPUH I KJIACCH(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh TMPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJUYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakuuu — MpH PEIIeHWH Y4YeOHBIX MMO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHHUS BEIECTB U XUMHUYECKHUX
peaxkuuu;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KA4YECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJITAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JINYHBIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAsl JUTepaTypa XMMHYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BHJIOB U (opM
IIPEICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

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

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

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MeXIpeAaMeTHble ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY OGCy}KﬂaCMOﬁ TCMBI B XO0AC JUaJiora W/ M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAlMell pe3ybTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMH NP BBINIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alui yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 00OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeisasd €€ ILeNM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpEIaraéMblii  aJfOPUTM JAEUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayuHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUW, BUIbI ACSATEIBHOCTU
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXkaror:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELICHUHU MPOOIEM IKOJIOTHYECKOM, SJHEPreTHYECKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MaTEpPUAJIOB,
HOBBIX MCTOYHUKOB DHEPIUH, B o0ecrieueHnn PalOHAJILHOTO
IPUPOIOTIONB30BAaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJl0OBEKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IIPUPOJHOM CPEXE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUYECKAN DJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aTOMa, TIHOpuAM3alsl aTOMHBIX OpOuTanei, HWOH, MOJEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbBIE), M30MEpHUsSl CTPYKTypHas M MNPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKas), W30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTIJIEBOIOPOAIDI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMEp, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJIIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpaLEHUS] HHEPrud NpH XUMHUYECKHX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHMSA, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHM3MaX XMMHUYECKUX pPEaKIUd, TEPMOJAMHAMUYECKMX M KHHETHUYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MEpHBIN 3dekToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPaKTUUYECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4HbIX  NPHUHLMNAX  XUMHUYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJA, TepepabOTKH HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
OIIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTH YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUI COCTABIICHUsI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISATh YPAaBHEHMS] XMMHYECKUX PEAKLMU M PACKPbIBATH UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI MX ITOJIHBIX U COKPALEHHBIX MOHHBIX YPaBHECHUN;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTaHABIMBATH MPUHAICKHOCTh U3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA ITI0 CHUCTEMATUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BAHUS I OTICIHHBIX
MIPEICTaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOb, (GeHo), (QopMaibIerull, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas M WOHHAs CBA3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENCH pPa3THMUHBIX
KJIACCOB OPTaHUYECKUX BEIIECTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJKaIUCHOB,
QIKWHOB, apPOMAaTHYECKUX YTJIEBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX pPEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAMHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOW CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPy aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Coipbsi (He(Th, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI €ro TmepepadboTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/ax TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AILMI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€HM — ISl M3YyYECHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IMHCTBA MHUDPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHU, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PacCU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMM C UCIOIb30BaHUEM (PU3HUYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BElIECTBa MO M3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKHUX JJIEMEHTOB,
MIPOJIYKTaM CrOpaHMs, INIOTHOCTH Ira3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C MO3MUIHUHA  DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBUSL  OBITOBOM H
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYECHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITCIIPHO TUIAHUPOBATH M TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHE W M3yYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpaleHusi ¢ BeIleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh TMPABHUJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUA HA YKUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAs cMbICH TTokazaress [1/1K;

aHAJU3UPOBATh IIEICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TNYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAy4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO WH(OpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3aauei.



11 KJIIACC

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

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUKM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeElIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAasl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkyu, CKOPOCTh XUMUYECKON pEeaklMi, XUMUUECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. Menneneesa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallueé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABJICHUS O MEXaHU3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTaHMYECKUX BEILECTB B OBITY U MPAKTUYECKON
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XMMHUYECKUX  PpEaKILUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUsI OTACIBHBIX
BEILECTB;

C(pOPMUPOBAHHOCTb YMEHHUS OINPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII 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 CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTABY, XUMUUYECKUE PEAKIINH 110 PANIUYHBIM MTPU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aropa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3aKoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XWMHYECKHX JJIEMEHTOB IEPBOr0O—4ETBEPTOTrO MEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJB3Yys  TOHSATHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHH: XapakTepU30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCJIMTEJIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIM3a;  PEeaKkun
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe THAPOKCOKOMIUICKCOB IMHKA W aJTIOMUHHS ),



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakXKe XapakTep CMEUIEHUsI XUMUYECKOTO0 PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHUE,
AKCHEPUMEHT (PEajbHbIN U MBICIICHHBIN ), HCTIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAacTBOPE» U «MOJISIpHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
uin 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBOro »¢dexra
peaKIuu; 3HAYE€HUS BOJOPOJHOrO MOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHWMECH); JOJIM BBIXOJa MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUI
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MIpOBEJACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3yYCHUE BIUSHUS
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HopMyaupoBaTh I€Jb HUCCJICAOBAHMS, TPEIACTABISATH B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH X
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyzol u  j1abopaTopHBIM O00OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYKAIOLIECH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HAaBaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYIO0 MHGOpMAIKIO, IepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uudpoBbie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMa. [leproanyeckuii 3aKoH
11 u [leproanueckas cHCTEMa XUMHYECKHUX 9 bubmorexa [JOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB 1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 bubmmoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bu6mmoteka IIOK
13 AMMHECKIE PEakiii 19 L 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoteka IIOK
21 Hemeraet 31 L 3 https://m.edsoo.ru/2dd57f24
bubnunorexa LIOK
22 Merant 23 L 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmoreka [IOK
' KHU3Hb https://m.eds00.ru/2dd57f24
Wroro no pazueny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE peCypchbl
padoThI padoThI
[Tpenmert u 3HaUEHUE
OpraHUYECKOi XUMUH,
MPEJICTaBICHUE O 1 bubmmorexa [JOK
P https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
}Blf)s6p>Kz[éI({Hoe COCTOSTHHS) 1 bubmorexa [JOK
Y ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXKHOCTH
aToma yriepoja
XuMH4YecKas CBA3b B
OpPTraHUYECKUX COCTUHEHUSIX.
MexaHu3MbI 00pa30BaHUs 1 bubmorexa HOK
. p https://m.edso0.ru/8d39f5c8
KOBAJIEHTHOW CBSI3HU, CIIOCOOLI
pa3pbiBa CBs3ei
Teopus crpoeHus
OpPTraHUYECKUX COCTMHEHUN A 1 bubmmorexa [JOK
P ' https://m.eds00.ru/9e595ch8
M. byrneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK
DnexTpoHHbIe () (HEKTH B https://m.edso0o.ru/b0e61661
MOJIEKYJIaX OPraHU4YEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

bubmuoreka [JOK

0 crcTeMatiriccKas https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHWYECKUX BEIIECTB

7 Kiaccudukanus peaknuii B bubmuoreka [JOK
OpPraHMYEeCKOU XUMHUH https://m.edsoo.ru/ba5706aa

8 Cucremaru3sanus 1 0000IICHIE bubmuoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnuoreka [IOK
AIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DOu3nYecKue U XUMUYECCKHIE bu6mmoreka [JOK
CBOICTRA aJIKaHOB https://m.eds00.ru/3137711c
HaxoxieHne ankaHoB B

11 npupoze. CriocoObl nmoyyeHus bubmmorexa LIOK

https://m.edsoo.ru/259b0a5b
U TIPUMEHEHHUE alTKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsl, 0COOEHHOCTH bubnnoreka [JOK
CTPOEHUS U XUMHUYECKHUX https://m.edso00.ru/156730d2
CBOWCTB, CITOCOOBI MOJTyYEHHS U
MPUMEHEHUE

13 Pemienne pacu€THbIX 33124 HA bubmorexa [IOK

https://m.edsoo.ru/bf84d8eb




ornpeiesieHUEe MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHcTeMaTu3anus
1 0000I1I[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH P,
obmras ¢popmyia,
HOMEHKJIATypa, JJICKTPOHHOE U

bu6mmorexa [IOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Monekyn. CTpyKTypHast v LucC-
TpaHC-U30MEPHsI ATKEHOB
dusndeckue 1 XUMHIECKUE
15 CBOIiCTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOblI ony4eHus u bubnmnoreka [JOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckast pabota Ne 1 mo
17 TGII)VIG "ITon eHI:I)/Ie STUJIEHA U bubmmorexa [OK
i N https://m.eds00.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbix 3a/1a4 Ha
18 ONPEAEIEHUE MOJIEKYJIIPHOU bubnuotexa [JOK
(opMyIIBI OPraHUYECKOro https://m.edsoo.ru/e9ea9921
BEILECTBA
ATnKanueHbl: CONPsHKEHHBIE,
U30JIMPOBaHHbIE,
bu6mmoreka [IOK
19 KyMYJUPOBaHHBIE.

Oco0GeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edso00.ru/04298c0a




20 XuUMHYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
CniocoOslI noy4eHus u bubnmoreka [JOK

21
MIPUMEHEHHUE AJIKAJUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMeHK?;aIT) ya JJIEKTPOHHOE U bubmmorexa [TOK

ypa, P https://m.edso0o.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYI, (hU3MUecKre CBONCTBA

23 XHUMHUYECKHE CBOIICTBA AIIKUHOB bubmmorexa [TOK

https://m.edso0.ru/23493a93

24 KauecTBeHHbIE peaknyu Ha bubnnorexa [HOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 CnocoObI noTy4YeHus u bubnmnorexa [JOK
IIPUMEHEHNE aJIKNHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 ABHEHHIO XMMHYECKOM bubmorexa LOK
yp https://m.edsoo.ru/5db8e526
peakuuu

97 Cucremarusanus 1 00001eHne
3HAHUM I10 TeMe
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnoreka [JOK
IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYO0JIa,
uX (pU3NYECKHe CBOWCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bubnnoreka [HOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/a44alaed




XUMHUYECKUE CBOMCTBA apEHOB:

30 CaKIIH MTPUCOCTUHECHHUS bubmmorexa [TOK
peardi P A ’ https://m.edsoo.ru/a44alae4
OKHCIICHHE TOMOJIOTOB OE€H30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuorexa [JOK
CBOMCTB CTHUpOJIa https://m.edso00.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA
ompeieJICHUE MOJICKYJISIPHOM bubnuorexa [JOK

32
bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BeIleCTBa

33 CriocoOsblI MoTy4eHus 1 bubnnoreka [JOK
IIPUMEHEHHE apEHOB https://m.eds00.ru/6f717d09
['eHeTnyeckas CBSI3b MEXKAY

34 pa3IUYHBIMU KJIacCaMU
YIJI€BOIOPOOB
Pacuérsl o ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHA.

35
Cucremaru3zanus 1 000011eHNe
3HaHUM MO TeME

36 IIpuponnsiii ras. IlonmyrHbie
HE(TSHbIE ra3bl

37 KamMeHHbI# yronb U mpoayKTh bubmuorexa [IOK
ero nepepadoTKu https://m.eds00.ru/69b3398b
Hed1b 1 ciocoOsI eé

38 nepepabotku. [Ipumenenne bubmmorexa [JOK

Pep P https://m.edsoo.ru/21f9de78

MPOJYKTOB NepepadboTKku HehTH
I'enernueckas CBA3b MEXKIY

39 pa3IMYHBIMU KJIaCCaMU

YIJIEBOJIOPOJIOB




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: SJIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOEHUE; PEAKLUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
JleWicTBue miemouei Ha
raJOreHIIPOU3BOIHBIC.
41 BsaumoneiicTeue
IATAJIOT€HAIKAHOB C MATHUEM U
HUHKOM
Cucremaruzanus U 00001IeHne
42 3HAHHUM MO pa3aei bubmorexa [JOK
" pasi | Y https://m.edso00.ru/20e89f22
YrieBo1opoasl
43 Konrponbnas pabora no reme bubnnorexka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95c9e298
IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTUIECKHH PsijI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmorexa HOK
YL, PHA, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
kiaccupukanus, pusnueckue
CBOMCTBa
XUMHUYECKHE CBOMCTBA
45 IpeaenbHBIX OQHOATOMHBIX bubmmorexa [TOK
pea a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OQHOATOMHBIX bubmmorexa [TOK
P a https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Ipocteie 3¢upsi: bubnmoreka [JOK

HOMEHKJIaTypa U U30MepHus,

https://m.edsoo.ru/c2c788b2




0COOEHHOCTH (HPU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroaroMHEIE CITMPTHI:
OTUJICHITIMKOJIb U TTTULUEPHUH, UX

bubmuorexa [JOK

48
bu3HYeCKre U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObI mosTyueHust 1

49 MIPUMEHEHUE MHOT'0ATOMHBIX bubmorexa LHOK

p https://m.edso0o.ru/d12e567d
CIIHPTOB
DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 (du3HYECKHEe CBOMCTBA bubmorexa LHOK
' https://m.eds00.ru/2ce726f8
TokcuaHOCTh (heHOIA
bu6mmorexa [IOK
51 X €CKHE CBOWCTBA (peHoIa
HMIHCCKHE CBOHCTBA (heron https://m.eds00.ru/037ca5f9

59 CnocoObI noydeHus u bubnmnorexa [JOK
npuMeHeHue eHosa https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemienne skcnepuMeHTAIbHBIX bubnmnoreka [JOK
3a1a4 o teme "CrupThel U https://m.edsoo.ru/fdOced09
dbenonsr"

54 Cucremaru3zanus 1 000011eHNe bubmmoreka [JOK
3HaHUH 110 TEME https://m.eds00.ru/1810cb9b
ANBAETUABI U KETOHBI:

AIEKTPOHHOE CTPOCHHE
55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTUYCCKHUC PAABI, OGH.[EUI
dbopmyna, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl 1 KETOHBI:

56 ¢du3nUeckre CBOMCTBA; peaKkuu bubmmorexa LIOK
» peakl https://m.edsoo.ru/c887425c
MIPUCOSANHCHHUS
Peakuuu oxuciaeHus u
57 KauyeCTBEHHBIE PEAKIINHU bubmnorexa [IOK
peaxtt https://m.edsoo.ru/a393baa9
aJIbJETUI0B U KETOHOB
Crioco0bI moryueHust bubmmoreka [IOK
58
alILJIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpPEEIbHbIE
KapOOHOBBIE KUCIIOTHI, bubnuoreka [IOK
59
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
3oMepusa u HOMeHKIIaTypa
60 Ka 601?01351)( KHCJIOT nyp bubmmorexa [IOK
P o7 https://m.eds00.ru/700cc87b
¢buznyeckue cBoiicTBa
XHUMHUYECKHEe CBOMCTBA
61 MpeaenbHBIX OJHOOCHOBHBIX bubmmorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCco0EHHOCTH CBOICTB
62 MYpPaBbUHOHN KHUCIIOTBI. bubnnoreka [JOK
MHoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HENpeeNbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuorexa [JOK
63 JTUKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KHCIIOT.

[TpencraBuTeNN BBICIIHX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [IOK

o4 KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [JOK

https://m.edso0.ru/7c065c9d

KHUCIIOT
Crnoxnble 3¢upsl:
TOMOJIOTUYECKHH psJl, oO1as bubnuorexa [JOK

66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKHUE bubmuorexa [JOK
CBOICTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Penrenune pacu€tHbIx 3aaa4: 1Mo
YPaBHEHUIO XUMUYECKOU

68 peaknuu, Ha ONpe/IeIICHIe
MOJIEKYJIIPHOM (hOPMYITBI
OpTraHUYECKOTO BEIIeCTBa
[TpakTuyeckas padora Ne 3.

69 Pemenne skcnepruMeHTAIBHBIX bubnmnorexa [JOK
3aaa4 o Teme "KapOoHoBsie https://m.edsoo.ru/486671fb
KucaoThl. CrioxHbIe 3PUpHI"
Kupsl: ctpoenue, Gpuzndecku

70 u XIEMH:CEI?I:C cz;(gl)cha o bubmmorexa [JOK

https://m.edso00.ru/al19c5b98

(rumposnus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 CoZEpKAIIUX OCTATKH bubnuotexa [JOK
HEIPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KHUCIOT. JKupbl B Ipupoje

72 Mpbuta Kak COJM BBICILIUX bubmmorexa [TOK

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




KapOOHOBBIX KHUCIIOT, UX
Moroee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MOIOIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [IOK

73
KHUCJIOPOACOAECPKAIINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIECTB

74 Pacuétel o ypaBHeHUAM
XUMHUYECKHUX PEeaKIIHii
CucremaTtu3sanus 1 0000IICHIE bu6mmorexa [IOK

75 .
3HaHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YTJIEBOJIOB M KJIacCU(UKAITUS bu6mmoreka [JOK
yTJIeBOJIOB (MOHO-, TU- U https://m.edso0o.ru/7a9693al
MoJIMCaxapubl)

Monocaxapuasl: puznuecKue
77 CBOICTBA If Haxon(? €HHE B bubmmorexa [TOK
A https://m.edsoo.ru/b4bdda2d
pupojIe
[IpuMeHeHue rioKo3sl, €€
78 SHAYCHIE B bubnmoreka [JOK
https://m.edso00.ru/5e61122d
JKU3HEACITENIbHOCTH OpraHu3ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUCaXapuJioB

80 [Tonucaxapuapl: cTpoeHue bubnnoreka [HOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE

ITonsTre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81
BOJIOKHAaX https://m.eds00.ru/6216e766
Pewenne pacdyeTHbIX 3a1a4 HA
82 onpeJieJIieHue A0JIU BbIX0Oa bubnmoreka [JOK
MPOAYKTA PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUUYECKH BO3MOXKHOTO
Cucremaru3sanus 1 0000IICHIE bubmuoreka [JOK
83 .
3HaHUM MO pa3feny https://m.eds00.ru/08d4364c
KonTponbhas pabota no Teme
84 "Kucnopoacoaepxaniue bubmorexa HOK
POACOACPAAII " https://m.eds00.ru/42c6678e
OpPTaHWYECKUE COCTUHEHUS
AMUHBL: K1accudukarms,
CTPOCHUE MOJIEKYII, 001IIas
85 (b(f) MyJia I/I3OM€yI/I$I bubnuorexa LIOK
PMyd, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
86 XUMHUYECKUE CBONCTBA bu6mmorexa [IOK
amudaTHIecKuX aMHHOB https://m.edsoo.ru/1bc5cf80
AHUWJINH: CTPOCHNE aHWIINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmorexa HOK
. https://m.edso00.ru/39cd21f1
CBOWCTB aHHJTMHA
CrniocoOslI nosydeHus u
88 NpUMEHEeHHE i (aTHIECKUX bubmmorexa LIOK
P https://m.edso00.ru/eal38763
aMHUHOB
89 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubnmoreka [JOK

U U30Mepus, GU3NIecKue

https://m.edso0.ru/d1773e80




cBoyicTBa. OTaenbHbBIE
MPEACTABUTENH 0-AMUHOKHUCIIOT

XUMHYECKHE CBOUCTBA
aMHHOKHCJIOT, X

90 OMOJIOrHYeCKOe 3HAUCHHE bubmorexa [JOK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CHHTE3 U
TUAPOIU3 TIETITUIOB
01 benku kak npupoaHbie bubnuorexa [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429e9899
bu6mmoreka [IOK
92 XuUMHYECKUEe CBOMCTBA OEIKOB
https://m.edso0.ru/6237306d
A3zoTtcoaepikaiue
reTePOIUKINYECKUE
93 coe II)/IHCHI/I}I Hyxnennoseie bubmorexa HOK
g ek https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib
[IpakTuueckas padbora Ne 4.
Pemenne skciepuMeHTaIbHBIX
94 3aj7a4 Mo TeMe bubmorexa HOK
. % https://m.edso00.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHus"
[TpakTiueckast paborta Ne 5.
95 Peienne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3a7a4 no Teme "PacriozHaBaHue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COETMHEHUM"
KoHnTtponbHas pabota 1o Teme
96 "A3oTcoaepkamnie bubmorexa HOK
Acpaatl " https://m.edso0.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIC TTOHSATHS XHMUH bu6mmoreka [IOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHUHTE3a —II0JIMMEpU3alus U

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

NOJIMKOHACHC AU

08 [LmactMacchl. Y tunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTuKa https://m.edso00.ru/82242e0f
DnacToMepbl: HaTypaJIbHbIN

99 CUHTETHUYECKHE KAYIyKHU. 1 bubamorexa LOK

https://m.eds00.ru/246103ec
Pesuna
BonokHa: HaTypaibHBIE,

100 UCKYCCTBEHHBIE, 1 bubnnorexa [HOK
cuHtetnyeckue. [lonumepst https://m.edso00.ru/5963a601
CHEIHMAIbHOTO Ha3HAYCHUS
[IpakTuueckas pabora Ne 6.

Pemenne skcnepuMeHTaIBHBIX bubnnoreka [JOK

101 1
3az1a4 o Teme "Pacnio3HaBaHue https://m.edsoo.ru/3aebd77a
1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3YYEHHOT0 MaTepuaia o TeMe 1 bubnuoreka [IOK
"BricOKkOMONEKYIApHBIE https://m.edsoo.ru/6a22b1e8
coenuuenus"

OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubmmoreka [JOK
Xumuyeckum aneMent. M30Tomnsl https://m.edso0.ru/59c112ee
5 CtpoeHue 311eKTPOHHBIX 000JI04eK 1 bubnnorexa [JOK
aTOMOB, KBaHTOBBIC UHCIIa https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XumMuaeckux 1 bubnunoreka LIOK
3JIEMEHTOB (S-, p-, d-, f-3;meMenThI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 371€KTpoHOB 11O 1 bubmmnoreka HOK
aATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpOHHbIE KOH(PUTYpallui aTOMOB
5 3neMeII{)TOB B omoionﬂ 1 bubmorexa HOK
. https://m.edso0.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTPOOTPULIATETbHOCTh https://m.edso0.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUIECKUX
7 sanemenToB /. . MenpeneeBa, cBsi3b C 1 bubmorexa [TOK
N ’ https://m.eds00.ru/16957¢01
COBPEMEHHOM TeOpuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
3 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX 1 bubnuoreka [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIaM U IepruoJaM

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bubnmoreka [IOK

nn

pacTBOpEHHOTO BeriecTBa, "MoIsIpHas
KOHIIeHTpauus"

d 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MEbl

10 00pa30BaHMs KOBAJIGHTHOM CBSA3H. bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTD 1 BaJICHTHBIE

1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
Tr€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEAMHEHMSX: COCTaB U HOMEHKJIATYypa https://m.edso0.ru/8c66b12a
BemectBa MonekynsspHOToO U

13 HEMOJICKYJISIPHOTO CTpOoeHUS. THIbI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOUIOUIHBIX bubnnorexa [JOK

https://m.edsoo.ru/da2c70e4

pacTBopax
WctruHHbBIE pacTBOPHI: HACBIILIEHHbBIE U

15 HEHACBIIICHHbIE, PACTBOPUMOCTb. bubmmorexa [JOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapats

16 Crioco0ObI BEIpaKEHHS KOHIIEHTPAITIH bubnuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM

17 MMOHSTHH ""MaccoBasi JOJIs bubnunoteka LIOK

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




18 Kiaccudukamnms 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus U 0000IICHUE 3HAHUN bubnuorexa [{OK

19
10 TeMe https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepuoanueckuii

20 3aKkoH U [lepuoguyeckas cucrema bubmmoreka [JOK
XAMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menpeneesa", "CTpoeHue BEIIeCTBA.

MHoroob6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPaHEHMSI MaCChI bubmmnoreka HOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edso0.ru/6335cdd2
MpEBpAIICHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX
TennoBsie A3 HeKTh XUMUYECKUX

22 eakuid. TepMOXUMHUYECKHUE bubnmorexa IOK
P F P https://m.edsoo.ru/d1db86da
ypaBHEHUs
Brruucnenust mo ypaBHeHUSIM

23 XUMHUYECKUX PEAKIINN U bubnnorexa LOK

p https://m.edso0.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKON peaKInu, e€
24 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanms u xatanuzatopsl
25 ['oMoreHHbI€ U reTEPOreHHbIE PEAKIIUN
26 [TpakTrueckas padota Ne 1 mo teme bu6muoreka [IOK

"Bnustaue pa3nudHbIX GaKTOpPOB HA

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




CKOpPOCTb XMMHYECKON peakiun"

Oo6partuMbie 1 HEOOpATUMBIE PEAKLINH.

bubnunoreka LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS
DIIEKTPOINTHYECKAS TUCCOLIMALINSL.
29 CI/IJII:HI:)IG U cia0ble BJIIIGKT (I;IJII/I’]I:II)I bubnnorexa [JOK
p ’ https://m.edsoo.ru/5f766bdf
CremneHs QUCCOIMAN
Honnoe nponssenenue Bonsl. Cpena
30 BOJHBIX aI:CTBo (I)[B Bogmo Ho Hblpﬁ ’ bubmorexa HOK
a p POB. BOAOPOA https://m.eds00.ru/3966cag89
nokazatenb (pH) pactBopa
I'mpaponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPaAX bubnmorexa IOK
p B P p https://m.edso0.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme
32 "XMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa IOK
P P P https://m.edso0.ru/2e3daeb0
JEKTPOJIUTOB
OKUCINTETHHO-BOCCTAHOBUTEILHEIE
33 eaKuu. Ba)xHelIe OKUCIUTEIN U bubnnorexa [JOK
PCAKIIIH. https://m.eds00.ru/56226060
BOCCTAHOBUTEIN
34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HMOHHOT0) O6anmaHca https://m.edso00.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIISCTB https://m.edso0.ru/93fb97d2
36 Pemrenne 3ama4 pa3IuyHbIX THIIOB bubmmorexa TTOK
At p https://m.edsoo.ru/5a859d16
37 Pemenue 3amay pa3nuvHBIX TUIIOB but6mmoreka [IOK




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

CucreMaru3anus 1 0000IIeHHE 3HAHUH bubmuorexa [IOK
38 ] "
1o TeMe "XHUMUYECKUE PEAKIIUU https://m.edsoo.ru/c161eb85
KonTponbhas pabota no teme bubmmoreka [JOK
39 n n
XHUMUYECKUE PEaKInu https://m.edsoo.ru/a8a0a930
ITosio)xeHrEe HEMETAIIOB B
[Teproanaeckoii cucTeMe XMMHYECKHUX
40 anemenToB JI. . MenaeneeBa u bubmorexa OK
o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHUS UX aTOMOB.
dusnyeckue CBOMCTBAa HEMETAIIIOB
AJTOTpOTINS HEMETAJUIOB (HA TIpUMeEpe
41 KHCIIOpoJia, cephl, hocdopa u bubmmorexa [IOK
PO, CCPEL, p https://m.edsoo.ru/ef92c91c
yriepoja)

42 Bogopona: nonmyuenue, pusndyeckue u bubmuoteka [IOK
XMMHYECKHUE CBOMCTBA. ['uapu bl https://m.edsoo.ru/0aa8f613
["ayoreHsl: HaX0XKJICHUE B MPUPOJIC,

43 CIOCOOBI NOTYUYEHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

i L https://m.edso00.ru/4e223795
XUMHUYECKHUE CBOWCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOACPIKAIITNE COCTUHCHMS bubmorexa [IOK
P P https://m.edso0.ru/6b3255e6
raJOr¢HOB
JlaGopaTopHbIe ¥ IPOMBITIVICHHBIE

45 CIIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEJIMHEHU I
[TpakTrueckas padota Ne 4. Permenue

bubnunoteka LIOK
46 AKCTIICPUMEHTAIIBHBIX 3aJ1a4 110 TEME

"T"anoreun!"

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




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
(du3nUecCKre U XUMHUIECKIE CBOHCTBRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHue KUCI0poia U 030HA

bub6nmoreka [IOK
48 Oxkc €pOKC
{1 TIEPOKCHIET https://m.edso0.ru/5¢8816a0
49 Pemenue 3a1a4 pa3IMUHbIX TUIIOB bubmorexa [JOK
Aatp https://m.edsoo.ru/2b6dsbab
Cepa: Hax0KJIE€HUE B IPUPOJIE,
50 cncr:co61>1 MOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [JOK
YACHI, https://m.edso0.ru/46afae16
XHMUYECKHE CBOMCTBA
bubmuoreka [{OK
51 CepoBoiopo, CyJIbOUIbI
POBOOPOZL, CY b (U1 https://m.edso0.ru/7¢875999
Kucnaopoaconmepxaimme COSTUHSHUS
52 cepul (I;Ci[)6€HHF:)CTI/I CBOﬁCTIli cepHoOi bubmorexa [JOK
pHl- p https://m.edso0o.ru/8cfa2548
KHCJIOTBI
IIpakTuyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTANIbHBIX 3a7a4 0 TEME bubmorexa [JOK

" P ,_ f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUsI
A30T: HaXOXJACHUE B IPUPOJIE,

54 CHOCOOBI MOMy4YeHUs, PU3NIECKUE U bubnuotexa [JOK
XAMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHU/IBI
Kucnopoxaconep:kaiye coe JTHHEHUS

55 azorTa %CO6CHI§OCTI/I CBOMCTB a30THOM bubmorexa [JOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpumeneHue a3oTa U €ro COCIMHEHUM. bu6muoreka [IOK

A3OTHBIC yIOOpEHHS

https://m.edso0.ru/129f5059




dochop: HAXOKICHHE B IPUPOJIEL,
CTIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl docdopa,

58 (bOC(I)f[) c(})) eq)ncs ne kucioTel. Conun bubmorexa LOK

p If prratt ’ https://m.edsoo.ru/c7a2d429
bochopHOIT KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. ocopHbie y1oOpeHHs https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

60 HKCIEPUMEHTAILHBIX 3a/1a4 10 TEME buGnuorexa [IOK

P https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHHs"
Yriepos: HaxoKJIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yraepoaa(ll), okcn

62 e I([)y:(l\rl)) . (OJI)LHaﬂ KECHOTa u eé bubmmorexa [JOK
YIIIEpOR 24 https://m.edsoo.ru/dba58adf
cou

63 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubmorexa HOK

&P https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MPUPOJIE,
64 Cl'I[)OCO6BI oJI CHHI/ISI (bmnzefmfe u bubmmorexa LIOK
i L https://m.edso0o.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxcun kpemuawusi(1V), kpeMHueBas bubnuotexa [JOK
KHCJI0Ta, CUIIUKAThI https://m.edso0.ru/3170e7b1
[IpumeHeHre KpeMHUS U €ro bubmorexa HOK

66 P P https://m.edsoo.ru/393cdac0

coenunenuil. CTeKIo, ero nojayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIa

67 Pemtenue 3amay pa3iMuyHbIX TUIIOB buGnuorexa [IOK
Aatp https://m.edsoo.ru/b624f801
68 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [{OK
no teme "Hemeranier" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o teme Bu6muoteka [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaToOB KOHTPOJIbHOMI bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7e9510
[TosoxeHre METAILIOB B
[Tepuoanueckoii cuCTeMe XUMHUYECKHUX
71 351eMeHTOB. OCOOEHHOCTHA CTPOEHUS Bubmiorexa OK
) R https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
O6mue (huznuecKue CBONCTBA
12 MeTI:JIJIOqI; IIpuMenenne MeTaUIOB B bubnmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmunaBsl MetasuioB. Kopposust bubmuoreka [IOK
METAJJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubmorexa LIOK
AaTp https://m.edsoo.ru/e3de37h6
DNEKTPOXUMHUUECKUN DT HAIPSKEHUI
75 MeTaJITJII)OB OO6mmume cnoio%m H(I))J'I €HUS bubnnorexa [IOK
- JOIL ya https://m.edsoo.ru/94eb377a
METAJUIOB
OOm1ast xapakTepucTika MeTauioB |A-
76 rpynibl [leproaudeckoit CUCTEMBI bubnmoreka [JOK

XMMHYECKHUX AeMeHTOoB. HaTpuii u
Kalluii: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTHIX BCIICCTB U UX COGI[I/IHCHI/Iﬁ

O6mas xapakrepuctruka metayioB [A-

rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bu6nmoreka [IOK

77 .
KaJIBIIWI: TIOJTydeHue, GU3ndecKkue u https://m.edso00.ru/7c3e49c0
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIoNy4deHue, GU3NICCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHECHHE https://m.edso0.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U

80 TUAPOKCH/IA aTIOMHUHHS, bu6nmorexa LIOK
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX https://m.edsoo.ru/5d12d318
MIPUMCHCHUE

81 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 9KCIIEPUMEHTANBHBIX 33724 10 TeMe brbmmorexa LIOK
" P " https://m.edso0.ru/27a4af43

MerTasl TIaBHBIX TOATPYIIT

OO61mas xapakTepucTUKa METaJIOB

83 no6ouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK
[Tepuoanueckoit CUCTEMbI XUMHUYECKHX https://m.eds00.ru/610d7431
JJIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U €ro COeIMHEHUH, UX bubmorexa LIOK

P A ’ https://m.eds00.ru/9911bef3

MIpUMEHEHNE

85 Baxneiiiive coeiHEHUsI MapraHiia. bubnmoreka [JOK




[Tepmanranat kaius, €ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

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

86 JKesesa u ero coequHeHui. [loaydenne bubmorexa HOK
g ’ i https://m.eds00.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
du3nyecKnue U XMMHUUECKHUE CBOMCTBA
87 MEIN U €€ COeUHEHNI, X buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
du3nyecKkne U XMMHUUECKIE CBOMCTBA
[IMHKA ¥ €r0 COCIMHEHUH, NX bubmuoreka [IOK
88
IIpUMEHEHHE. | HIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTnueckas padora Ne 8. Pemenue
bubnmorexa LIOK
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
' https://m.edso00.ru/a6e352ea
"MeTaibl TOOOYHBIX MOArpyHH"”
90 Perenuve 3am1a4 pa3aMdHBIX THIIOB bubmorexa [JOK
A&t https://m.edso0.ru/a8b83d83
O06001IeHNe U CUCTEMATU3AIHS
91 M3YyYEHHOTO MaTepuala 1mo TeMe bubmorexa HOK
ya P https://m.edsoo.ru/e91fe975
"Mertambr"
92 KonrponsHas pabora no Teme bu6muoreka [JOK
"Metamib" https://m.edsoo.ru/83f63ea3
AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bu6muoreka [JOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posab xumun B obecriedeHUN
94 YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA. bubnmoreka [JOK

[TonsiTHe 0 HAyYHBIX METOAAX
HUCCIIENOBAHUS BEIIECTB

https://m.edsoo.ru/080fe1f0




HaquLIe IIPUHIHIIBI OpraHnu3alnuun
XUMHYCCKOI'O IMMPOU3BOJACTBA.

bub6nmoreka [IOK

95 1
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OK arollel cpeabl U €ro 1 bubnnorexa HOK
pyRaron peA https://m.edsoo.ru/9f11bf51
MOCHEICTBUSA
97 XHUMHS ¥ 37J0POBbE YECIIOBEKA. 1 bubnunoreka LIOK
JlekapcTBeHHBIE CpeICTBA https://m.edso0.ru/a6552721
98 Xumust nuiy. Pojib XumMuu B 1 bubmuoreka [IOK
obOecIieueHny MUILEBOM 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xuMus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHelmue
100 CTPOHUTENILHBIE U KOHCTPYKIIMOHHEIE 1 bubnmorexa IOK
p PYKH https://m.eds00.ru/61e69003
MaTepuabl
XHUMHUS B CEILCKOM XO03SICTBE.
101 Opra"gn4ecKkue U MUHEPAIbHBIE 1 bubmorexa HOK
p P https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMaruzanys 1 0000IIeHE 3HAHNUI 1 bubnunorexa LIOK
10 TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







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

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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