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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMBbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIyOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOOUMYIO s
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamme mno XuWMHM Ha3HaueHUE TNpeaMeTa «XHUMHUS» MOTydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS HW3y4yeHUsT B paMKax OTAEIbHBIX mpoduiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 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 YYEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHUs y4eOHOro mpeaMera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN npoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOTpaMMBbl CpPEAHEro 00Iero o0pa30BaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxon0B K 0TOOPY UM CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTAaBJISET COBOKYINHOCTb IPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XUMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAsE TeOopusi (MOJIEKYJsApHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonornyeckoro npoduiast OOJIBIINI yAENbHbIM Bec OyleT MMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbI, HYKJIECHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MaTepUaJIbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON O€30MaCHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/JOPOBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPAaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUSA,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHCTEMBI CPEIHEro oOuiero o0pa3oBaHUs NpPHU U3YUEHUH
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETHYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMupoBaHHME YMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9nCiIo 4acoB, MPETYCMOTPEHHBIX JIJIsI U3YYCHHUS] XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMA. BajleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XHUMHUYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CroOcoObl pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o kKi1accupUKAMK OpraHnyeckux BenlecTB. lloHaTne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OPTaHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MNpPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CrocoObl MOJIyYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX JUeHOB. CrIocOObI MOMYyYEHUS U TPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. Ouznyeckue CBOICTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUs1 B OEH30JIbHOM KOJIbLE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKTsl ero nepepadotrku. CrnocoObl nepepadoTku HeTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOJOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCJIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOoAOB pa3IMYHbIX KiIaccoB (oOeciBeurBaHHEe OpPOMHON WU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHl. CTpoeHHE MOJIEKYJ (Ha MpuMepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHMs, JAETUAPATALMH, OKHUCICHHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3omepusi. OcoOeHHOCTU (HUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBUE C OpraHU4EeCKUMU
U HEOPraHWYECKHUMH KHUCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOrOaTOMHbIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO spa. duszmdeckue cBoiicTBa (geHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiorudeckue psibpl ajlbJeru0B U KETOHOB, OOIIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyueHuUs1 ¥ NPUMEHEHHUE albAECTUI0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIOCOOBI OyYeHUs! U PUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapuIpl: TUIIOKO3a, (pyKTO3a, Tajakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHHE B KU3HEIEATEIBHOCTH OpraHu3Ma. J(ucaxapuasl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYNl Kpaxmana, TJIMKOTeHa U
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHpPTa JUXPOMATOM Kajusi (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ TuapokcugoMm meau(ll), BzaumoneiicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKre MPOU3BOJHbIe amMmmuaka. Kiaccuukanus aMUHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMUHOB C a30THUCTOM KHUCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUS] UM NpHUMEHEeHHe anudarnueckux aMuHOB. llonydeHue aHuWIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTaeabHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMHUYECKME CBOMCTBAa AMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHHYECKUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOIMU3, JACHATypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWE OHKCICPUMEHTAJbHBIX 3aJad [0 TeMaM
«A3oTcofepKalllue ~ OopraHumyeckue — coeauHeHus» U «Pacmo3naBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJidTUICHTEpePTasar). Y THin3aius u nepepadoTka IiacTUkKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JKCIEPUMEHTAJIbHbIX 3alad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOrO COEIUMHEHUs] Mo Macce (00BEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMPEACICHUE JOJIM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSTUWA, TaK W TOHSTUH, MPUHATBIX B OTIEIbHBIX HpPEAMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPOPHBIM THUIT MUTAHUS, OpPOKECHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukarus XuMUIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATENBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha IpUMEpe COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICEKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHASI KOHIIEHTpauus. HacwlleHHbe u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMUYeCKUX peakluii B HEOPTraHMUECKON W OpraHu4ecKon
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, € 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIIEHTPAIMU BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coseid. Peakuuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYEHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CTIOCOOBI MOTYYCHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
ceprl(V1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTIOTHI. [IprMeHeHune azoTa
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauneHuil. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
CoJIi. AKTUBUPOBAHHBIA yroyib, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xummuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenne kpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro Moixy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHune MeramioB B ObITY M TEXHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynmner [lepuonnueckoit cucTeMsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kanpluil: MoiydyeHue, (Qusnueckue Hu
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AMQOTepHbIE CBOICTBAa OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
ruapokcuabl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel u IuxpomaThl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Ou3nYECKne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coenuHeHuil. [lomyyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB W HUX MPEBpAIICHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
MIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE IIMHKA M KEJe€3a C PacTBOPAMM KHCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeguHeHUs», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax II0O3HAHHWS W METOAOJOTHH HAyYHOTO HCCIEIOBaHUS.
HayuHble IpuHLIKINBI OpraHU3alMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl U €ro MOCIEACTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS UM OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poibk Xumum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

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

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTer: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHMUYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOpPA C OMNPEACIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHndeckol XuMuu B 11 Kiacce oCyIleCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJUu3, CUHTE3, KJacCUu(UKaIus, MePpUOJUIHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHUE BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
1 MUKPODJIEMEHTBI, OCIIKH, KUPBI, YTIEBOIbI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOXO3IMUCTBEHHOE MPOU3BOIACTBO, MUIIEBAsI MPOMBIIIJIEHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPEICICHUIO; HAUTMYUE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUYECKON JAesTeIbHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TPUHHMATh MOTHBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIETYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IEHHOCTEH 3JI0pOBOIO0 M  0Oe30MacHOro ooOpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl LEHHOCTHM TpPaBWI HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO Mpodeccruid pa3InvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccuu W pealn3alid COOCTBEHHBIX J>KHM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHd  OKPYKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

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

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

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

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KyJIbTYpbl, B pEUICHUU TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (PAKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0 MOJYyUYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATBl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

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

YHUBEpCAJIbHbIC yueOHbIE NeUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrH4YecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peaxkuuu;

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

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B XO0J€ AUaIOora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM UCCIIEIOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUU Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHbIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasi M MPOCTPAHCTBEHHAas (TeoMeTphyYecKasi,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHWMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opuentantsl | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil ~ TMOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiuii, peakmuii HMOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHUPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAICKHOCTh M3YYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeriectB A. M. BytiiepoBa 1151 0ObSICHEHHS 3aBUCUMOCTH CBOICTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHWYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

chOpPMHUPOBAHHOCTh YMEHHMH: TPOBOJUTH PacuéTbl MO0 XHUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSM XHMHYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKAa, CBSI3aHHOW C  MepepaboTKoOn
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUU JKCIEPUMEHT (MOJYyYeHHE W M3YYCHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
O6e3omacHoro oOpamieHus ¢ BeHIeCTBAMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0/IaTh MPAaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTo MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHWYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W IHINEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U TMPUPOTHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, BJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIMTHUECKON IHUCCOIMAIU, MEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMs, JIekKalMe B OCHOBE MOHHUMAaHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMUYECKMX U  KHHETUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa /.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX JJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckont  cucremsr .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMHUYECKHUE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJACCOB,  MOJTBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEBHBIX PEAKLIUIA MOCPEIACTBOM COCTABJICHUS JEKTPOHHOrO OalilaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKkIMud B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOIMe HayyHble TMPUHIMIBI XUMHUYECKHUX IIPOU3BOJICTB; 11€71€C000pa3HOCTh
MPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBINIIICHHOCTH U B OBITY C TOYKH
3pEeHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MIOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLIEHTPALUSIY;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEaKUHM; 3HAYEHUs BOJOPOIAHOIO IOKAa3aTelsl PacTBOPOB KUCIOT M LIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMH; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTaBa HEOPTaHMYECKUX BEILECTB, ONPEIACIICHUE
Cpeapl pacTBOPOB BELIECTB C IOMOLIBIO HWHIWKATOPOB, H3YUYEHUE BIIUAHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HoOpMyIupoBaTh I€Jdb HWCCIACAOBAHUS, NPEICTABIATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOTO JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JaUTepaTypa, CpecTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (UU(pPOBbHIE)
Kourpoububle IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[TpenMeT opraHn4ecKo XUMUH.
1.1 Teopust cTpOCHUST OpraHUYECKUX 8 0 0 http://festival.1september.ru/subjects/4/
coenuHeHuit A. M. bytneposa
Hroro mo pazueny 8
Pasznen 2. YrieBoaopoabl
[IpenenbHbIE YTI€BOAOPOABI — . i
2.1 peit * AOPOA 5 0 0 http://festival.1september.ru/subjects/4/
AKaHbI, IIUKIOATKAHBI
Henpene € YIJIeBOIOPObI: . .
2.2 FIPCACIBHME YIIIEBOAOPOAR! 14 0 1 http://festival.1september.ru/subjects/4/
AJIKCHBbI, aJIKaAUCHBbI, aJIKUWHBI
ApomaTuieckue yriaeBoAaopOoabl . .
2.3 P I* HOPOA 8 0 0 http://festival.1september.ru/subjects/4/
(apensr)
[IpupoaHbIe HCTOUHUKHT . .
24 Pupoz 4 0 0 http://festival.1september.ru/subjects/4/
YIIEBOIOPOIOB U UX MepepaboTka
2.5 ["anoreHnpon3BOIHEIE YTIEBOIOPOIOB 4 1 0 http://festival.1september.ru/subjects/4/
Hroro no pazneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. @enon 11 0 1 http://festival.1september.ru/subjects/4/
KapOGoHuibpHbIC COCTUHEHUS: . .
3.2 P A 21 0 1 http://festival.1september.ru/subjects/4/

anbpACTUIbI U KeTOHBI. KapOoHOBBIE
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http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

KucnoThl. CrioxkHbie 3Gupsl. XKupsi

3.3 VrneBonsl 9 1 0 http://festival.1september.ru/subjects/4/

Hroro no pazneny 41

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeuHeHust
4.1 Awmunbsl. AMUHOKHACIOTEL. benku 12 1 2 http://festival.1lseptember.ru/subjects/4/

Hroro no pazneny 12

Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COCAUHEHUS

5.1 ‘ BricokoMonekynsipHble COeTUHEHUS 6 0 1 http://festival.1september.ru/subjects/4/
Hroro mo pazmeny 6

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 3 0



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (UU(pOBbHIE)

Ne i/ Konrpouabnbsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit
I1 . .
1.1 SAKOH 1 LepHOITCCkas chueteMa 9 0 0 http://festival.1september.ru/subjects/4/
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
1.2 CTpocHue BeilecTBa. 11 1 0 http://festival.1september.ru/subjects/4/
MHoroo6pa3ue BeniecTs
1.3 XUMHYECKUE PEAKIIUU 19 1 3 http://festival.1september.ru/subjects/4/
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemertamier 31 http://festival.1september.ru/subjects/4/
2.2 Merasuist 23 http://festival.1september.ru/subjects/4/
Hroro no pazneny 54
Pa3zgen 3. XumMus v :Ku3HbL
M . X
3.1 CTOMBT TIOSHARMA B XHMUI. AMMHIA 9 0 0 http://festival.1september.ru/subjects/4/
U KA3Hb
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO HACOB I10
1 102 4 8

[NPOTPAMME



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4vecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero U3y4YeHus o0pa3oBaTe/ibHbIE PeCYPChI

padoThI padoThI

IIpenmer u 3HaueHUE
OPraHUYeCKON XUMHH,

1 http://festival.1 . j 4
IpEeCTaBICHHE O 0 0 04.09.2023 ttp://festival.1september.ru/subjects/4/

MHOT000pa3uu OPraHUIECKUX
COCIMHEHUN

DJNEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE U

0 g . 1 http://festival.1 . j 4
BO30YXJIEHHOE COCTOSTHHS) 0 0 05.09.2023 ttp://festival.1september.ru/subjects/4/

BaneHnTHbIE BO3MOXKHOCTH
aToMa yrjepoJa

XuUMH4YecKasa CBI3b B
OPraHUYECKHX COCTUHEHUSX.

M 1 http://festival.1 . j 4
€XaHU3MBbI 00pa30BaHUS 0 0 06.09.2023 ttp://festival.1september.ru/subjects/4/

KOBQJICHTHOH CBSI3H, CIIOCOOBI
paspsbiBa CBA3CH

Teopust crpoenus

i 1 http://festival.1 . j
OpPraHUYeCKUX COeTMHEHUN 0 0 11.09.2023 ttp://festival.1september.ru/subjects/4/

A. M. byrneposa

Buaer nzomepun:

CTPYKTYpHasd, . .
1 0 0 http://festival.1september.ru/subjects/4/
IPOCTPaHCTBEHHAS. 12.09.2023 E v P u/subj

DneKkTpoHHBIE 3P HEKTH B



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

MOJIEKYJIaX OPraHUYECKUX
COCIUHEHUN

IIpencrasnenue o
KJIacCU(UKALIUU U
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

13.09.2023

http://festival.1september.ru/subjects/4/

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMHUHU

Cucremaruzanus u
000011IeHrE 3HAHU T10 TEME

18.09.2023

19.09.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

10

AJKaHBI: TOMOJIOTUYECKHHA
psa, obmas ¢popmyina,
HOMEHKJIaTypa U H30Mepus,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

du3znyeckrue U XUuMHUYECKUeE
CBOICTBA aJIKaHOB

20.09.2023

25.09.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

11

Haxoxnenue ajakaHoB B
npupoje. CriocoObr
MOJTYYCHUS U IPUMEHEHUE
aJIKaHOB

26.09.2023

http://festival.1lseptember.ru/subjects/4/

12

[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1
H30MepHs, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHIX
CBOWCTB, CITIOCOOBI MOJTy4EHUS
U IIPUMEHEHUE

27.09.2023

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

13

14

Pemenne pacy€THbIX 3a1a4
Ha oTpe/IeiIcHUE
MOJIEKYJIIPHOM (hOPMYITBI
OpPraHUYECKOTO BEIECTBA 10
MAacCOBBIM J0JISIM aTOMOB
3JIEMCHTOB, BXOJAIIMX B €r0
cocraB. CucreMarusanus u
000011IeHKE 3HAHUI 10 TEME
AJKEHBI: TOMOJIOTHYECKHI
psa, obmas popmyina,
HOMEHKJIATypa, JJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII.
CrtpyKTypHas ¥ HUC-TpaHC-
M30MepHs aJKEHOB

02.10.2023

03.10.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

15

16

17

Ou3nuecKne 1 XHMUYECKHE
CBoOliCcTBa ankeHoB. [IpaBuio
MapkoBHHKOBa

Crioco0bI nostyueHust u
IpUMEHEHHE AJIKEHOB
[TpaxTiueckast padora Ne 1

no teMe "[lonydyenne sTuieHa
Y U3y4YEeHHUE ero CBOMCTB"

04.10.2023

09.10.2023

10.10.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

18

Pemenue pacuéTHbix 3ama4
Ha OIpEJIETICHUE
MOJIEKYJISIPHOM (OpMYJIBI
OpPraHUYECKOT0 BEIECTBA

11.10.2023

http://festival.1lseptember.ru/subjects/4/

19

ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,

16.10.2023

http://festival.1september.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

KYMYJIMPOBaHHBIE.
OCOoOEeHHOCTH 3IIEKTPOHHOTO
CTPOEHUS

20

21

22

23

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX TUECHOB

CniocoOslI noy4eHus u
MPUMEHEHUE aJIKaIueHOB
AJIKUHBI: TOMOJIOTUYECKUH
psa, obmas ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE
U TIPOCTPAaHCTBEHHOE
CTpOEHHE MOJIEKY,
¢du3nveckre CBOMUCTBa

XUMHYECKHE CBOMCTBA
AJKUHOB

17.10.2023

18.10.2023

23.10.2023

24.10.2023

http://festival.1september.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

24

KauecTBeHHbIE peaknyu Ha
TPOWHYIO CBSI3b

25.10.2023

http://festival.1lseptember.ru/subjects/4/

25

26

CriocoObI nostyueHust u
MMPUMCHCHUC AJIKWHOB

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU
peakuuu

06.11.2023

07.11.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

27

CucreMaTuzamnus u
000011IeHEe 3HAHU 10 TEME

08.11.2023

http://festival.1lseptember.ru/subjects/4/

28

ApeHBI: TOMOJIOTHYECKUHT
pan, obmas hopmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE
U TIPOCTPAaHCTBEHHOE

13.11.2023



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

CTpOEHHE MOJIEKYJ OeH301a U
TOJTyOJIa, UX (PU3UIECKUE
CBOICTBA

29

30

31

XUMHYECKHE CBOMCTBA
ApPEHOB: PEAKIIMU 3aMEIICHUS
XHUMHUYecKre CBOMCTBA
apCHOB: PEaKIUU
MIPUCOCTUHECHHM S, OKHCIICHHE
rOMOJIOrOB OeH30J1a

OC00EHHOCTH XUMHYECKUX
CBOJMCTB CTUPOJIa

14.11.2023

15.11.2023

20.11.2023

http://festival.1september.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

32

Pemenne pacu€THbIX 3a1a4
Ha OIpE/IETICHUE
MOJIEKYJISIPHON (HOpMYJIBI
OpPraHUYECKOro BEIECTBA

21.11.2023

http://festival.1lseptember.ru/subjects/4/

33

CnocoOsl nonydeHus u
NpUMEHEHHE apeHOB

22.11.2023

http://festival.1lseptember.ru/subjects/4/

34

35

36

['eneTnyeckas CBS3b MEXIY
Pa3IUYHBIMU KJIaccaMu
YII€BOIOPOAOB

Pacuérsl o ypaBHEeHUsIM
XUMHYECKHUX PEAKIIUH.
CucremaTtuzanus u
000011IeHrEe 3HAHU I10 TEME

IIpuponnsiii ras. IlomyrHbie
HE(TSHbIE ra3bl

27.11.2023

28.11.2023

29.11.2023

http://festival.lseptember.ru/subjects/4/

http://festival.1september.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

37

KameHnHnsIii yroib u
MIPOJIYKTHI €T0 TIepepadoTKH

04.12.2023

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

38

Hed1p 1 ciocoOsr eé
nepepabotku. [Ipumenenue
IPOJYKTOB NepepaboTKu
HeTH

05.12.2023

http://festival.1september.ru/subjects/4/

39

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOJOPOAOB

06.12.2023

http://festival.1september.ru/subjects/4/

40

l'anorenonponsBoHbIE
YIJIEBOIOPOOB: AIEKTPOHHOE
CTPOCHHUE; PEaAKIINI
3aMelleHus rajoreHa

11.12.2023

http://festival.1lseptember.ru/subjects/4/

41

JleWicTBue 1Iemoueh Ha
raJOreHIPOU3BOIHBIC.
BsanmoneiicTeue
JMTaJOreHaJKaHOB C
MarHveM U [MUHKOM

12.12.2023

http://festival.1lseptember.ru/subjects/4/

42

43

44

CucremaTtuszanus u
000011IeHre 3HAHUH I10
pazneny "YrieBonopoasr"
KonTponbhas pabota mo Teme
"Vranesonopoast"

[IpenenvHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUI
psin, obmas gpopmyna,
CTPOEHHE MOJIEKY,
U30MepHUsi, HOMEHKIIATypa,
knaccudukanms, puznueckne
CBOMCTBa

13.12.2023

18.12.2023

19.12.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1september.ru/subjects/4/

http://festival.1september.ru/subjects/4/

45

XUMHYECKHE CBOMCTBA

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

MNpEaACIIbHBIX OJHOATOMHBIX
CIIUPTOB

20.12.2023

46

47

48

49

CriocoObI nostyueHust u
NPUMEHEHHE OJJHOATOMHBIX
CIIMPTOB

[Ipocteie 2pupsi:
HOMEHKJIaTypa U H30Mepus,
0Cc00EHHOCTH (PU3HUECKUX U
XAMHYECKHX CBOMCTB

MHoroaToMHbI€ CIIUPTHI:
STUJICHIJIUKOJb U TJIULIEPHH,
X PU3HYECKHE U
XMMHYECKHUE CBOMCTBA

Crioco0bI nostyueHust u

MNPUMCHCHHUC MHOTI'OAaTOMHBIX
CIIMPTOB

25.12.2023

26.12.2023

27.12.2023

09.01.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

50

@DeHOII: CTPOEHUE MOJIEKYJIBI,
¢du3nueckue cBOMCTBA.
TokcnyHocTh (heHoma

10.01.2024

http://festival.1lseptember.ru/subjects/4/

51

52

53

XUMHYECKHE CBOUCTBA
denoma

Crioco6bI nostyueHust u
NpUMeHeHHe QeHona

[IpakTuueckas padora Ne 2.
Pewenne
HKCIIEPUMEHTAIBHBIX 33124
no teme "CrupThl ¥ peHonsr"

15.01.2024

16.01.2024

17.01.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1september.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

54

CucreMaTusanus u

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

000011IeH1E 3HAHUM 110 TEME

22.01.2024

55

AJTb/IeTU/IbI M KETOHBI:
IIEKTPOHHOE CTPOCHUE
KapOOHMIILHOH TPYTIIIbI;
TOMOJIOTUYECKHUE PSIJIBL,
obmras popmyna, U30MepHs U
HOMEHKJIaTypa

23.01.2024

http://festival.1september.ru/subjects/4/

56

57

58

AJNbIEruapl ¥ KETOHBI:
¢du3nveckre CBONCTBA,
PEaKIy MPUCOCTUHEHHUS
Peaxruu okucnenus n

Ka4CCTBCHHBIC pCaKIIUKU
AJIbACTU0OB U KETOHOB

Crioco0bI nosyueHust
aITbIETH/IOB ¥ KETOHOB

24.01.2024

29.01.2024

30.01.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

59

OIHOOCHOBHBIE TIPEIETbHBIE
KapOOHOBBIEC KHCIIOTHI,
0COOEHHOCTH CTPOEHHS UX
MOJIEKYI

31.01.2024

http://festival.1lseptember.ru/subjects/4/

60

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
¢duznyeckue cBoicTBa

05.02.2024

http://festival.1lseptember.ru/subjects/4/

61

62

XUMHUYECKHE CBOMCTBA
MpEeIEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOHN KHUCIIOTBI.
MHoroo6pasue kapOOHOBBIX

06.02.2024

07.02.2024

http://festival.1september.ru/subjects/4/

http://festival.1september.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

KHUCJIOT

63

OCoOEHHOCTH CBOMCTB:
HENPEEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

12.02.2024

http://festival.1september.ru/subjects/4/

64

65

66

67

[TonsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

CriocoObl nostyyeHust u
IpUMEeHEeHHEe KapOOHOBBIX
KHUCIIOT

CrnoxHuble 3¢upsl:
TOMOJIOTHUECKUH psif, oO1mas
dopmyna, usoMepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
cBoiicTBa 3(hupoB

13.02.2024

14.02.2024

19.02.2024

20.02.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

68

Pemenue pacu€THbix 3amay:
110 YPAaBHEHHUIO XUMHYECKON
pEaKIHM, Ha OTPEICTICHIE
MOJIEKYIISIPHOUM (OPMYIIBI
OPraHU4eCcKOro BEUIECTBa

21.02.2024

http://festival.1lseptember.ru/subjects/4/

69

[TpaxTiueckast pabora Ne 3.
Pemenne
9KCHEPUMEHTAIBHBIX 3a]a4
o Teme "KapOoHoBbIe
KucIoThl. CliokHBIE H3PUPHI"

26.02.2024

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

70

JKupsr: ctpoenue,
bu3nvecKrue 1 XUMHUYECKHIE
CBOMCTBA (THIPOJIN3)

27.02.2024

http://festival.1september.ru/subjects/4/

71

OcoOEeHHOCTH CBOMCTB
JKUPOB, COJEPIKAIINX OCTATKH
HereI[eJIBHBIX )KI/IpHBIX
KHCI0T. XKUphI B Ipupo/e

28.02.2024

http://festival.1september.ru/subjects/4/

72

MpL1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
Moromiee aeicteue. [lonsarue
0 CHHTETUYECKHUX MOIOIINX
cpenctBax (CMC)

04.03.2024

http://festival.1lseptember.ru/subjects/4/

73

I'eneTnueckas CBA3b
YTJIEBOAOPOIOB U
KHCJIOPOACOAECPKAIINX
OPraHUYE€CKHUX BEIIECTB

05.03.2024

http://festival.1lseptember.ru/subjects/4/

74

75

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PeaKLnn

Cucremarusanuus u
000011IeHrE 3HAHU T10 TEME

06.03.2024

11.03.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

76

OO61mas xapakTepucTHKa
YTJIEBOJIOB M KJIaCCU(UKAITUS
YTJI€BOJOB (MOHO-, IU- U
MOJIMCaXapHUIb)

12.03.2024

http://festival.1lseptember.ru/subjects/4/

77

Momnocaxapusl: pu3nIecKue
CBOMCTBA M HaX0KJICHIE B
npuponae

13.03.2024

http://festival.1lseptember.ru/subjects/4/

78

[IpuMeHeHue rioKo3sl, €

http://festival.1september.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

3HA4YCHUC B
KHN3HCICATCIIbBHOCTH
OpraHusma

18.03.2024

79

Jucaxapunbl: caxaposa,
MaJIbTO3a U JIAKTO34.
Haxoxnaenue B mpupoje u
MIPUMEHEHHUE IMCaXapUJiOB

19.03.2024

http://festival.1september.ru/subjects/4/

80

ITonmucaxapunbl: cTpoeHue
MaKpOMOJIEKYJ, (Pu3nIecKue
1 XUMHYECKHE CBOMCTBA,
IPUMCHCHUE

20.03.2024

http://festival.1lseptember.ru/subjects/4/

81

82

83

84

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

AMUHBL: KTacCUPHUKALHS,
CTPOEHUE MOJIEKYJI, 001Ias
bopmyna, uzomepus,
HOMEHKJIaTypa 1 (pu3nueckue
CBOMCTBA

Penienue pacueTHbIX 3a1a4
Ha OTpeCIICHHE 0N
BBIX0/JIa MPOIYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO
CucreMarusanus u
000011IeHNEe 3HAHUH 110
pazzaeny

03.04.2024

08.04.2024

09.04.2024

10.04.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1september.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

85

KonTponbhas pabota no teme
"Kucnopoaconepxaniue
OpraHUYecKHue coequHeHus"

15.04.2024

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

86

XUMHYECKUE CBOUCTBA
anpaTHIECKUX aMUHOB

16.04.2024

http://festival.1september.ru/subjects/4/

87

88

89

90

91

92

AHUJIMH: CTPOEHNE aHWIINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJIMHA

CniocoOslI noy4eHus u
MPUMEHEHHE aTHU(PaTUIECKUX
aMUHOB

AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
buznyeckue cBoMCTRA.
OTtaenbHbIE IPEICTABUTEH
0-aMUHOKHUCJIOT

XHUMHUYEeCKHE CBOMCTBA
aMUHOKHCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHUE
amMuHoOKkucIIoT. CUHTE3 U
TUAPOIU3 TIETITUIOB
benku xkak npupoaHbie
MOJIMMEPBI; CTPYKTYPBI
OeIKOB

XUMHYEeCKHE CBOMCTBA
OeIKOB

17.04.2024

22.04.2024

23.04.2024

24.04.2024

29.04.2024

30.04.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

93

A3zoTcoaepikaiue
TeTePOIMKITHIECKUE
coequHeHus. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHUE U
Ouonoruyeckas poib

01.05.2024

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

94

95

96

[IpaxkTuueckas padora Ne 4.
Pemrenne

JKCTICPUMEHTAIIbHBIX 3a7a4
1o TeMe "A3oTcoaepIKaiimne
OpPraHUYEeCKHE COCTUHEHUS"

[IpakTuueckast padora Ne 5.
Pemenue
9KCTIICPUMEHTAIIbHBIX 3a71a4
o TeMme "Pacro3HaBaHue
OpPraHMYEeCKUX COCTUHEHUM"
KonTtponpsHas pabora o Teme
"A3oTcoaepKaliure
OpraHUYeCKUE COCTUHEHUS"

06.05.2024

07.05.2024

08.05.2024

http://festival.1september.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

97

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUN U METOJBI UX
CHHTE3a —IIOJIMMEpU3alus U
MOJIUKOHIEHC AL

13.05.2024

http://festival.1lseptember.ru/subjects/4/

98

99

100

ITmacTmaccel. YTummzamnus u
nepepadoTKa MiIacTuKa

DacToMepbl: HaTypaJlbHbIN
CUHTETUYECKHE KAYUYKH.
Pesuna

BomnokHna: HaTypaJIbHBIC,
HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJII/IMepLI
CIICUaJIbHOI'O Ha3HAYCHUA

14.05.2024

15.05.2024

20.05.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1september.ru/subjects/4/

http://festival.1september.ru/subjects/4/

101

[IpaxTuueckas padora Ne 6.
Pewenne

21.05.2024

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

AKCIIEPUMEHTAJIbHBIX 3a7a4
o teme "Pacrno3HaBanue
I1acTMacc U BOJIOKOH"

102

O060061EeHNE U
CUCTeMaTu3aluAa I/ISY‘ICHHOFO
MaTepHaa 1o TeMe

http://festival.1september.ru/subjects/4/

" 22.05.2024
BLICOKOMOJ'IGKy.]'IHpHHe
coenuHeHus"
103 0 97 05.2024 http://festival.1september.ru/subjects/4/
OBIIEE KOJIMYECTBO YACOB 102

[10 ITIPOT'PAMME



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

11 KJIACC

Kosaun4yecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrtpoubnbie IIpakTnueckue
n/n Bcero HU3y4YeHUs o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoThI

Atom. CocTaB aTOMHBIX sJIEP.

1 XUMAYECKUN DIIEMEHT. 1 0 0 04.09.2023 http://festival.1lseptember.ru/subjects/4/

N30TomEbI

CTpOGHI/IC QJICKTPOHHBIX

2 000JI0YEK aTOMOB, KBAHTOBBIE 1 0 0 05.09.2023 http://festival.1september.ru/subjects/4/

qucia

Knaccudukanus XuMuaeckux

3 9JIEMEHTOB (S-, p-, d-, f- 1 0 0 06.09.2023 http://festival.1september.ru/subjects/4/

SJIEMEHTHI)

Pacnpenenenue 3nekTpoHOB . .
1 0 0 http://festival.1september.ru/subjects/4/
10 ATOMHBIM OpOUTAIIAM 11.09.2023 DHESHVEL LSEDTEMBEL TLISUDIECES

ONeKTpOHHbIE KOH(UTYpaIuu
aTOMOB JJIEMEHTOB B

5 1 0 0 http://festival.1september.ru/subjects/4/
OCHOBHOM U BO30YXKIEHHOM 12.09.2023 . : :

COCTOAHHU

DJeKTpOHHbIE KOHPUTYpaIH

6 ) 1 0 http://festival.1september.ru/subjects/4/
HOHOB 0 13.09.2023 p iv p u/subjects

DIIEKTPOOTPULIATETLHOCTh

[lepronnueckuii 3aKOH U
[Tepuoanueckas cuctema
7 XUMHYEeCKUX deMeHToB Jl. U. 1 0 0 http://festival. 1september.ru/subjects/4/
18.09.2023

MenneneeBa, CBI3b C

COBPEMEHHOM TeOpHueH



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX
AIIEMEHTOB M 00pa3yeMBbIX
MMHU MPOCTBIX U CIIOKHBIX
BEILECTB [0 TpyMam 1
MepuoIam

19.09.2023

10

11

12

13

CucreMarusaims u
0000111EHE 3HAHUH 10 TEME

Bunbl xuMndeckoi cBs3U.
Mexanu3Mmbl 00pa3oBaHuUs
KOBaJICHTHOH CBSI3U.
Bonoponnas cBA3b.
MeKMONEeKyIJIsIpHbIE
B3alMOJICUCTBHUA

BasieHTHOCTB 1 BaJIEHTHBIE
BO3MO>KHOCTH aTOMOB. CBs3b
AIIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI € UX
TCOMETPUICCKUM CTPOCHHUEM

HpeI[CTaBJICHI/ISI 0
KOMIIJICKCHBIX COCINHCHUAX:
COCTaB U HOMCHKJIaTypa
BemecrBa MOJICKYJIAPHOTO U
HEMOJICKYJIAPHOTO CTPOCHUS.
Tumsr KPpUCTATNINYCCKUX

PEILIETOK ¥ CBOMCTBA BEILIECTB

20.09.2023

25.09.2023

26.09.2023

27.09.2023

02.10.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1september.ru/subjects/4/

http://festival.1september.ru/subjects/4/

14

[ToHATHE O AUCTIEPCHBIX
cucreMax. [Ipencrasinenue o

03.10.2023

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

KOJUIOUTHBIX PacTBOpPax

15

HcTuHHBIE PacTBOPBIL:
HACBIIICHHBIE U
HEHACBIIIICHHBIE,
PacTBOPUMOCTS.
Kpucramnoruaparst

04.10.2023

16

17

18

CnocoObI BEIpaKCHUS
KOHIIEHTPAIlUU PacTBOPOB
Pemenue 3amau ¢
HCITOJIb30BaHUEM MOHITHHI
"MaccoBas I0JIA
pacTBOpEHHOTO BellecTBa'",
"MoJIsipHasi KOHIEHTparus'"
Knaccudukanus u

HOMEHKJIaTypa
HEOPraHUYECKUX BEILECTB

09.10.2023

10.10.2023

11.10.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

19

Cucrematuzanuus u
0000111IeHNEe 3HAHUM 10 TEME

16.10.2023

http://festival.1lseptember.ru/subjects/4/

20

21

KonTposasHas pabora no

teMaM "CTpoeHue aToma.
Ilepnonnuecknii 3aK0H U
Ilepnonnueckas cucrema

XUMHYECKHX 3eMeHToB /1. H.

Menneneesa", "Crpoenue
BemecTBa. MHorooOpasue
BelIeCTB"

Knaccugukanus xummueckux
peakuil B HEOPraHUYECKON U
OpraHMYECKON XUMHUHU. 3aKOH

17.10.2023

18.10.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

COXpaHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHHUS U
MpEeBpaIeHHs] SHEPTUU TPU
XUMHYECKHUX PEaKIMIX

22

TennoBsle 3¢ hexThI
XUMHUYECKHUX PEaKIUM.
TepMoxuMuyeckue ypaBHEHUS

23.10.2023

http://festival.1september.ru/subjects/4/

23

Brprunciienus o ypaBHeHUSIM
XUMHYECKUX PEeaKUui U
TEPMOXUMHYECKUM
YpaBHEHUSIM

24.10.2023

http://festival.1lseptember.ru/subjects/4/

24

25

26

27

CKOpOCTh XMMUYECKOI
peakuu, e€ 3aBUCUMOCTb OT
pa3IUYHbBIX (PAKTOPOB.
Karanus u xaranuzatopsl

['oMoreHHbI€ U reTepOreHHbIE
peaxiuu

[Tpaktuyeckas padora Ne 1 o
Teme "BnusHue pa3nnyHbIx
(bakTOpPOB Ha CKOPOCTH
XUMUYECKON peakuuu"

OO6paTtumble U HEOOpAaTUMBbIE

peakuyuy. XMMHYECKOE
paBHOBecHE

25.10.2023

06.11.2023

07.11.2023

08.11.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

28

[TpaxTuueckast paborta Ne 2 o
TeMe "BiusHHue pa3InyHbIX
($haKkTOpOB Ha MOJIOKECHUE
XUMHYECKOT0 paBHOBecUA"

13.11.2023



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

29

DIEKTPOAUTHYECKAS
nuccoruanus. CUIIbHBIC U
CJ1a0bIe AIEKTPOITUTHI.
CreneHp JUCCOIHAAIIH

14.11.2023

http://festival.1september.ru/subjects/4/

30

HoHHOoe npousBeneHue BOAbI.
Cpenia BOAHBIX pacTBOPOB.
Bomopoausiit mokasarens (pH)
pacTBopa

15.11.2023

http://festival.1september.ru/subjects/4/

31

I'maposus coneit. Peakuuu,
IIPOTEKAIOIME B paCTBOPAX
AIIEKTPOJIUTOB

20.11.2023

http://festival.1lseptember.ru/subjects/4/

32

33

34

[TpakTuueckas padota Ne 3 o
TeMe "XHUMUYECKUE PEeakliy B
pacTBopax 3JIeKTPOJIUTOB"

OKHCIIMTENIHLHO-
BOCCTAHOBUTEJIbHbBIEC PEAKIIUU.
Baxxneinie oKMCINTEIN U
BOCCTAHOBHUTEIIH

MeTto/1 2IeKTPOHHOTO
(97IEKTOHHO-MOHHOT0) OayaHca

21.11.2023

22.11.2023

27.11.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

35

DJIEKTPOJIN3 PACTBOPOB U
pacIuiaBoB BELIECTB

28.11.2023

http://festival.1lseptember.ru/subjects/4/

36

37

PmneHHe3anaqpa3anHHx
THUIIOB

P@ﬂeHHCSaﬂaQPa3HHqHHX
THUIIOB

29.11.2023

04.12.2023

http://festival.1september.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

38

CucreMaTusanus u
000011IeHrEe 3HAHU I10 TEME

05.12.2023

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/

"Xumuueckue peakuu"

39

40

41

42

KoHnTpoinbHas pabora 1o teme
"Xumuueckue peakuu"

ITosioxeHrEe HEMETAIIOB B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.
Menneneesa 1 0COOEHHOCTH
CTPOCHHUSI KX aTOMOB.
dusnueckue CBOMCTBA
HEMETAJIJIOB

AmIoTponus HEeMETaIoB (Ha
puMepe KUCI0poaa, Cephl,
docdopa u yriaepona)
Bonopoa: nonyuenue,
buznyecKre 1 XUMUIECKHE
cBoiicTBa. ['mapuasl

06.12.2023

11.12.2023

12.12.2023

13.12.2023

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

43

T"amorensl: HaXOXACHUE B
PUPOJIe, CIIOCOOBI
nonyueHusi, PU3NYECKUe u
XHUMUYECKHE CBOMCTBA

18.12.2023

http://festival.1lseptember.ru/subjects/4/

44

I"anoreHoBO1IO0pPOIBI.
Baxneimme
KHCIIOPOJICOACpKAIINE
COE€UHEHMS TaJIOTEHOB

19.12.2023

http://festival.1lseptember.ru/subjects/4/

45

JlaboparopHsble u
MPOMBIIIJIEHHBIE CIIOCOOBI
MIOJIyYEHUS TaJIOTEHOB.
[IprMeHeHue rajJoreHoB u ux
COCIMHEHUI

20.12.2023

http://festival.1lseptember.ru/subjects/4/



http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
http://festival.1september.ru/subjects/4/
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46

[IpaxTuueckas padora Ne 4.
Pemrenne
SKCTIEPUMEHTAIBHBIX 33724 110
teme "I"anoreHsr"

25.12.2023

http://festival.1september.ru/subjects/4/

47

OKcuibl ¥ IEPOKCUBI

26.12.2023

http://festival.1september.ru/subjects/4/

48

49

50

Pemrenne 3ana4d pa3audaHbIX
THIIOB

Cepa: Hax0XI€HUE B PUPOJIE,
CIOCOObI OTyYeHUS,
bu3HYecKrue 1 XUMHUIECCKUE
CBOMCTBa

CepoBoniopo/i, cynbhuabt

27.12.2023

09.01.2024

10.01.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

o1

Kucnoponconepxaniue
COCTMHEHUS CEPBHI.
Oco0eHHOCTH CBOICTB cepHOU
KHCJIOTBI

15.01.2024

http://festival.1lseptember.ru/subjects/4/

52

Kucnopon: naboparopusie u
MPOMBIIIJIEHHBIE CIIOCOOBI
NoJTyueHusi, pU3NYECKue u
XuMH4Yeckue cBoiicTBa. O30H.
[Ipumenenue kuciaopoaa u
030Ha

16.01.2024

http://festival.1lseptember.ru/subjects/4/

53

[TpakTiueckast pabora Ne 5.
Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 0
teme "Cepa u e€ coequHeHus"

17.01.2024

http://festival.1lseptember.ru/subjects/4/
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54

A30T: HaX0XACHUE B IPUPOJIE,
CIIOCOOBI MOJTyYCHUS,
(bu3MYEeCKUEe U XUMHUIECCKHE
CBOICTBAa. AMMUAK, HUTPUJIbI

22.01.2024

http://festival.1september.ru/subjects/4/

55

Kucnoponconepxaniue
COCIMHEHMS a30Ta.
OCco0EHHOCTH CBOICTB
a30THOM KHCJIOTBI

23.01.2024

http://festival.1september.ru/subjects/4/

56

[IpuMeHeHue a3ora u ero
COCMHEHUI. A30THBIE
yno0peHus

24.01.2024

http://festival.1lseptember.ru/subjects/4/

S7

docdop: HaAXOXKACHHUE B
IPHUPOJIC, CTIOCOOBI
MOJIyueHus1, PU3NYECKUe U
XUMHYECKHE CBOWCTBA.
®ochunet u pochun

29.01.2024

http://festival.1lseptember.ru/subjects/4/

58

59

60

Oxkcunst pocdopa,
dbochopconepxaiiue
kucyoTel. Conu hochopHoit
KHCJIOTBI

[Ipumenenne docdopa u ero
coenuHeHuil. DocopHbie
yaoOpeHust

[IpaxkTuueckas padora Ne 6.
Pemenue
AKCIIEPUMEHTAIBHBIX 33134 110
teme "A30T u dochop u ux
coenuHeHus"

30.01.2024

31.01.2024

05.02.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1september.ru/subjects/4/

http://festival.1september.ru/subjects/4/

61

Yraepoa: HaX0XKICHUE B

http://festival.1lseptember.ru/subjects/4/
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PHUPOJIC, ATIOTPOITHBIC
MoauduKauu; GU3NIeCKue u
XHMHYECKHE CBOICTBA,
PUMEHEHHUE

06.02.2024

62

Oxkcup yrinepona(ll), oxcun
yriepoaa(lV), yroabHas
KHCJIOTA U €€ COITu

07.02.2024

http://festival.1september.ru/subjects/4/

63

64

65

Pemenne 3ana4d pa3nudaHbIxX
TUIIOB

Kpemuuii: Haxox1eHHE B
MIPUPOJIE, CTIOCOOBI
nosyueHusi, GU3NYECKue u
XUMHYECKHE CBOICTBA

Oxcun kpemuus(1V),
KpPEMHHEBasi KHCIIO0Ta,
CHJTHKATBI

12.02.2024

13.02.2024

14.02.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

66

[IpuMeHeHne KpeMHUS U €ro
coeauHeHuil. CTeko, ero
MIOJIyY€HHE, BUBI CTEKIIA

19.02.2024

http://festival.1lseptember.ru/subjects/4/

67

68

69

Pemenue 3agau pa3nuuHbIxX
THUIIOB

Cucremaruzanus u
000011IeHrE 3HAHU T10 TEME
"Hemeramabr"

KonTpomnpHas pabota mo Teme
"HemeTamasr"

20.02.2024

21.02.2024

26.02.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1september.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

70

AHanu3 pe3yJabTaToB
KOHTPOJIbHOW paboTHI,

27.02.2024

http://festival.1lseptember.ru/subjects/4/
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KOPPEKIHs OMUO0K

71

[Tono)xeHne MeTaJIOB B
[Iepuoanueckoii cucreme
XUMHUYCCKUX 3JICMCHTOB.
Oco0OeHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0UEK
aTOMOB METaJUIOB

28.02.2024

http://festival.1september.ru/subjects/4/

72

73

CnnaBel MmetamioB. Kopposust
METAJIIOB

Pemenue 3amau Ppa3INIHbIX
THUIIOB

04.03.2024

05.03.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

74

DIEKTPOXUMUYCCKUN PSTT
HaIpsDKCHUH METaJUIOB.
O6111e crnocoObl MOTy4eHHUs
METaJIOB

06.03.2024

http://festival.1lseptember.ru/subjects/4/

75

76

OO61as xapakTepuCcTHKa
MeTaiioB |A-Tpymrbl
Ilepuonnueckon cuCTEMBI
XUMHYECKHX DJIEMEHTOB.
Harpuii u xanuii: nony4eHue,
¢u3nueckrue 1 XUMHUYECKHE
CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX
COeTMHEHNN

OO01mas xapakTepuCTHKa
metauioB ||A-rpymrsl
[Tepuoanueckoil cucTeMsl
XHUMHUYECKHX DJIEMEHTOB.
Maruuii 1 KaabIui:

11.03.2024

12.03.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1september.ru/subjects/4/
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nojy4eHue, pusnueckue u
XMMHYECKHE CBOHCTBA,
NPUMEHEHHE TPOCTHIX
BEILIECTB M UX COCAMHEHUI

77

OO6mue puznueckue CBOCTBa
MeTaiioB. [Ipumenenue
METAJUIOB B OBITY U TEXHUKE

13.03.2024

http://festival.1september.ru/subjects/4/

78

79

80

81

JKEcTkoCTh BOIBI U CIIOCOOBI
€€ ycTpaHeHUs

AJFOMUHUN: TIOJIy4EHHE,
bu3nyeckrue 1 XUMUUYECKHE
CBOWCTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA
OKCH/JIa ¥ THJIPOKCUA
AITIOMUHUS,
TUAPOKCOKOMILIEKCHI
AITIOMUHHMS, UX TPUMEHEHUE

Pemienune 3amau Ppa3JINYHBIX
THUIIOB

18.03.2024

19.03.2024

20.03.2024

03.04.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

82

[TpakTiueckast pabora Ne 7.
Pemenne
AKCTIEPUMEHTATBHBIX 33724 110
TeMe "MeTaibl TJ1aBHBIX

noarpynn"

08.04.2024

http://festival.1lseptember.ru/subjects/4/

83

OO61mas xapakTepucTHKa
METaJIJIOB MOOOYHBIX
noarpym (b-rpyrm)
[lepronnueckoit CuCTEMBI
XUMHYECKHX IJIEMEHTOB

09.04.2024

http://festival.1lseptember.ru/subjects/4/
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84

duznueckre 1 XUMUYECKUE
CBOICTBa Xpoma H €ro
COCIMHEHUH, UX TPUMEHECHHE

10.04.2024

http://festival.1september.ru/subjects/4/

85

Baxwueiime coequHeHUS
Maprasuna. [lepmanranar
KaJlisl, €r0 OKUCIUTCIbHBIC
CBOMCTBa

15.04.2024

http://festival.1september.ru/subjects/4/

86

q)I/I?;I/I‘ICCKI/Ie U XUMHUYCCKHEC
CBOMCTBA JKeJIe3a U €T0
coennHenuil. [lonyuenue n
MIPUMEHEHHUE CIIJIaBOB XKeJe3a

16.04.2024

http://festival.1lseptember.ru/subjects/4/

87

88

89

90

dusnueckue U XUMUYECKUE
CBOMCTBA MEIU U €€
COEIMHEHUH, UX TPUMEHECHHE

du3znyeckrue U XUuMHUYECKHUE
CBOMCTBA LIMHKA U €T0
COCHHHCHHﬁ, UX IPUMCHCHUC.
FI/IleOKCOKOMHHeKCI)I IIMHKa

[TpakTryeckas padora Ne 8.
Pemienne
AKCIIEPUMEHTATBHBIX 33134 110
TeMe "MeTamisl HOOOYHBIX
noarpymnm"

Pemenue 3a1au pa3nuyHbIX
THUIIOB

17.04.2024

22.04.2024

23.04.2024

24.04.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

91

0O0001eHne n
cHUCTEeMaTH3aIusl N3Y4YEeHHOTO
MaTepuaa 1o Teme
"Metannb!"

29.04.2024

http://festival.1lseptember.ru/subjects/4/
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92

KonTtponsHast pabora o Teme
"Meramibr"

30.04.2024

http://festival.1september.ru/subjects/4/

93

94

95

AHanus pe3yibTaToB
KOHTPOJIBHOH paboThI,
KOPPEKIHSI OIIHOOK

Poinp xuMun B o0ecieueHUn
YCTOMUYMBOTO Pa3BUTHUSA
yenoBedecTBa. IloHsTue o
HaquI)IX METOAaX
HCCJICIOBAaHMUS BEIICCTB

Hayunsbie npuHUUIIBI
OpraHu3aly XUMHYECKOTO
IIPOU3BOJICTBA.
[IpombIineHHbIE CLIOCOOBI
MOJTYYEHHS BAKHEUIITNX
BEIL[ECTB

06.05.2024

06.05.2024

07.05.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

96

97

98

XUMHUUYECKOE 3arpsi3HEHNE
OKpYKaloIIEH Cpelibl U €ro
MMOCJICICTBUS

XUMU U 300POBbE YEIOBEKA.
JlekapcTBEHHBIE Cpe/ICTBA
Xnmug imy. Poab XMy B

o0ecreueHuu MUIEBOI
0€30I1aCHOCTH

08.05.2024

13.05.2024

14.05.2024

http://festival.1lseptember.ru/subjects/4/

http://festival.1september.ru/subjects/4/

http://festival.1lseptember.ru/subjects/4/

99

KocmeTnueckue u
nap@roMepHbIe CpeICTBA.
BbriToBas xumus

15.05.2024

http://festival.1lseptember.ru/subjects/4/

100

XHUMHSA B CTPOUTEIIBLCTBE.

http://festival.1september.ru/subjects/4/
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Baxxneiiime cTpouTeNbHbIE U
KOHCTPYKLIUOHHBIE
MaTepUabl

20.05.2024

XHUMHS B CEJILCKOM XO3SIUCTBE.

101 Opranuueckue u 1 0 91.05.2024 http://festival.1september.ru/subjects/4/
MUHEpaJIbHbIEC YI00peHUs
CI/ICTeMaTI/ISaLII/ISI nu . .

102 1 http://festival.1september.ru/subjects/4/

0 0000111IEHE 3HAHUH 10 TEME 0 22.05.2024 e e

http://festival.1 ) i

103 0 0 97 05.2024 ttp://festival.lseptember.ru/subjects/4/

104 0 0 98.05.2024 http://festival.1september.ru/subjects/4/

105 0 0 99.05.2024 http://festival.1lseptember.ru/subjects/4/

106 106 8 30.05.2024

BIIEE KOJIMYECTBO 4
OBIII OJ1 CTBO YACOB 208 16

10 [TIPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

COopHHUK 3a71a4 U yIpaKHEHHI 110 XUMUH [ abpuesnsax

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MeTonuueckue pa3padOTKu M0 XUMUU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://festival.1september.ru/subjects/4/






