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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yuérom KoHuenuuu mnpenonaBaHusi y4eOHOro IpeaMera
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu passutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npo@uibHOr0 0Oy4YeHUs, MPHU3BAHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUS OOy4YeHUs B OpraHu3anusax NpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHUS] M TpeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHS 00YUAIONIUXCS CPEACTBAMU MIPEAMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
W3Yy4YeHHUs Y4EOHOTOo MaTepHalia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUU:

e YCTAaHABIWBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpegycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3enaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHHUS OTIEIbHBIX TEM;

e IIpelaraeT IMPUMEPHYIO MOCJIEI0BAaTENbHOCTh HW3Y4YEHHUS Y4EOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUEHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JACMCTBHIA  0O0ydYaroIllerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Y€HHMEM XUMHUU HAa YPOBHE OCHOBHOTO OOLIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEPKAHUS YUYEOHOro MpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0yUEeHHS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO W3Y4YEHHUsI HaNpaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJTy4YEHHSI XUMUYECKOTO 00pa30oBaHUs
B pPAMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 NpoheCcCHOHATFHOTO 00pa30BaHus.
B 31011 CBSI3M N3ydeHHE npeaMeTa « XUMHUs» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBON  TMOCIEAYIOIIEr0 IMOJMY4YeHHs] XHMHUYECKOro oOpa3oBaHUS B
opranmzanusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3yUCHUE TIPEAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a/1ad BOCHUTAHUSA U COLUAIBHOIO
pa3BUTHS OO0ydarmuxcs, Ha (OpMUPOBAHHE y HHUX OOMIEHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHMH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBnsomMU NpeamMeTa «XUMHUS» Ha YPOBHE YIIIyOJIEHHOrO H3y4YEHHUS
SBIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPXKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusix 6a30BOro U yriryOiaEHHOT0 ypoBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa CUCTEMA
3HaHUU TIOJY4YaeT ONpeNeIEHHOE TEOPETUYECKOE JONOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUHM 0 XUMUYECKHUX 2JIEMEHTAX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PaCUIMPEHUs U yTiyOIeHUs IPeICTaBICHUM O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanydeckoil CUCTEMBI XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHUMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOIHSIETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUH yaenseTcss ocoloe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEp KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3y4EHHUS U1 KJIACCOB ONpeIeaEHHOro npoduis (IJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa A KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 00ib110€ 3HaYeHUue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuaia rno oomei xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHNS O CTPOEHUHU BEIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonornueckoro npoduiast OONBLUINKM yAeNbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm ciydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUSI XUMUYECKOM OpPTaHM3aliy KJIETKH Kak OMOJIOTMYECKOil CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE U CBOMCTBAX IIPEACTABUTEIIEN OCHOBHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
CIIy>)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaTtemaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro 001iero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM ypOBHE H3YYEHMsI MpeAMeTa MPEArojiaraeT pealn3aluio TakuX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled posin B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUA  YEJIOBEYECTBA: B  pEHIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl YEIOBEKa, a TaKKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QYyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO IIPOU3BOACTBA;

e (opmupoBaHUe y o0yJaroImuxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MIPOTHO3WPOBAHUS SIBIICHUH, UMEIONINX ECTECTBEHHO-HAYUHYIO MPUPOIY;
TPaMOTHOTO peIieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEILIECTB;

e yIIIyOJICHUE TIPEICTABIICHUHN O HAYYHBIX METOAaX MO3HAHUS, HEOOXOIMMBIX
JUISL TIPUOOpETeHUS yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu 1nepBOOUYEpPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  ypPOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHUYECCKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHS
0OIIEYEIIOBEYECKHUX IICHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO YCHENTHOM MpodheCcCHOHATBHON U OOIIECTBEHHOM JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIS M3YUCHHUS XUMHH Ha yTITyOJEHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctaiset 204 yacos: B 10 kinacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl THOpUIN3AIIMKY AaTOMHBIX OpOUTANIeH yriepoa.
MexaHu3Mbl  00pa30BaHHA KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). THUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJI. 3HAUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHenui (IUPAC) u TpuBmanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaiaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
OoOyTJIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHHE MOJENEH MOJIEKYJl OpraHuYeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JETUJIPUPOBAHUSA, [TUKIIN3AIMHU, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJbIX (IIUKJIONPONAH, IUKIOO0YTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX opOuTanel yriaepona, o- U m-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
COMPSDKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. [lonmuMepusanus ConpspkEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaIueHOB.

Aunkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneil yriaepoga. @u3nyeckue CBOMCTBA AJIKHUHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIOCOOBI MOJYyYEHUS U TPUMEHEHHE
AJTKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast popMyiia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OeH3oya. DU3MYECKHEe CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM PAIMKAIIC, PEAKIMU MPUCOCIUHEHHS, OKUCICHUE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. (OcoOeHHOCTU
XUMHUUYECKUX CBOMCTB cTupoiia. [lomumepusarus ctuposa. CriocoObl MOTyUYeHHS U
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoaykTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOTrPYIILy, HUTPOTPYyNIy, LHAHOTPYMIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHKE M TPU CHUHTE3€
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa Kallds, B3aUMOJICUCTBUE AallETUIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, 03HaKoMmyIeHUEe C¢ KoyuekiusMu «Hedts» u «Yromb», ¢ obpaszmamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJI YTIIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonormdeckuit psia, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMHU U  HEOPraHWYECKUMH  KHUCIIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKJIeopuIbLHOTO 3amerieHus. JleiicTBre Ha
opranu3Mm denoBeka. CriocoObl MOy4eHHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuun Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Duznueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE IPEENIbHBIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUUKAMM, PEAKUUH C YYaCTHUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upbl. ['oMosornueckuil psan, oOmas ¢opmysia, U30MEpUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeIeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA M HaxXOXAeHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUIOIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAJIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HUX MPEBPALICHUN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYECTBCHHBIC PEAKIIMU Ha aibJAeTH]bl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe HJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTE]Ib aMUHOB apoMaTHueckoro psigaa. CTpoeHUe aHUJIMHA.
B3aumHoe BiMsHHUE TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWwINHA. KauecTBeHHbIE peakiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHoB. [lojydyeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: TUIPOJIM3, JACHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 II0 TeMaMm
«A3oTcoaepkalire opraHu4eckue CoeIMHeHUs» U «Pacro3HaBaHne opraHuuecKux
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJUMEpPU3AIUU, CPEIHSIS MOJIEKYspHas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
NoJIMATUIICHTEpePTaar). Y THiInU3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM J0JIIM 3JIEMEHTOB, BXOJSIIUX B €70 COCTAB, HAX0XKACHUE MOJIEKYJIIPHOU
(b opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB MOJYUYEHUS, ONpEAESICHUE JOIH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATUH, TaK M IOHATUH, HPHUHATBIX B OTACJIBHBIX IpPEAMETaxX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUHoTe3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHUCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONMorusl: TNHUILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UUCIA. DHEPreTHYECKUE YPOBHU U
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—UETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W lleprmonnueckoil cUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprofaM. 3HaYEHNE EPUOIUIECKOTO
3akoHa [[.11. Menpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJICHTHOW CBA3U. KpaTHeie cBszu. BogoponHas CBA3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MIPUMEPE COCTUMHECHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAnHEHUX. CocTaB KOMIUIEKCHOIO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHbix cucremax. Mcturubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3((PEKT XUMUYECKUX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcTranTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [punuun Jle [larense.

Onektponutuyeckass aucconuanus. CuiibHbIE W CJa0ble  DJIEKTPOJIMTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TNEPOKCUAA BOAOPOJAa B TMPUCYTCTBUM KaTallU3aTopa, MOJAEIHU
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aTomMoB. DU3MYECKHE CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriiepona).

Bonopon. ITlonyuyenue, ¢usndeckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'alioreHoBOAOpOIbl. BaxkHelmme Kuciaopoacoaepxaiime
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucaopoaa. Ou3nyeckue U XMMHUYECKUE CBOWMCTBA M NMPUMEHECHUE KHUCIOpOAA W
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcupn cepbui(1V), okxcua
cepsl(V1). CepHucTas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHL. [IpuMeHeHune ceprl U €€ COeTUHEHUN.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHHWE B MOpupoae. AJUIOTPOIHBIE  MOIU(DUKALUU.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpPOCTBIX BEHIECTB, 0OPAa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3UUECKHE U
xumuyeckue cporctBa. Oxcua kpeMHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetamwioB B Ilepuoandeckon cucteMe XUMHUUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampsbkeHui  metamwioB.  OOmume  crnmocoObl

MOJTyYEHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

O6mast xapakrepuctuka MmetamioB |A-rpynmnsl [lepuonnyeckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: noaydeHnue, Gpu3nueckue 1 XuMUYECKHUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMHYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HX COCIUHECHUM.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi  xapakTepucTuka MeTawioB moOouHbix mnoarpynmn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTENIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMUYECKUE CBOWCTBA JKeJie3a U ero coeAuHeHui. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKene3a u
€ro CIJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbBIE
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ocdopa, keie3a, MarHus B
KHCJIOPOJE, M3y4YEHUE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHbl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCUIOB ANOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO HccieaoBaHus. Hayunbie
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJTYyYeHUs] BXHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumusg U 300pOoBbe 4yenoBeka. JlekapcTBennwle cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpeiacTBa. beitoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JTOJIM U MOJISIPHOM KOHLIEHTPALIMU BEUIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK W MOHSTHM, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICJINPOBAHHE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTb, SHEPIUsl, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCT U CAaMOONPEAECICHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUS K 3aKOHY U IIPABOTIOPSIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MO3HABATEIBHBIX 33/1a4, BEITOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUJOB YUEOHOU IEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CThb pPE3yJIbTaT
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIBbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIU3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OILICHWBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IMOBEJECHHWE M IMOCTYNKH CBOMX TOBAapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU EATEIbHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIINUX 3J0POBbIO U JKU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILIECTBEHHO TMOJE3HOM, TBOPYECKOW U  JpPYrux BUAaX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEUICHUM NPaKTUYECKUX 3ajad
ColLlMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPEeccuil pa3IudyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN MO0 XUMUU;

yBa)XEHHUS K TPYY, JIOASAM TpyJia U pe3ysbTataM TPyAOBOH IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHON TpaeKTOpUU
oOpaszoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IIEJIECO00PA3HOrO0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX NpOoO0JIeM, BIMSHUS
PKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHH IS
pELIEHNs BOIPOCOB PALIMOHATIBHOTO IPUPOIOIIOIb30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
IPUPOJIHON cpezie, YMEHHs] MPOTHO3MPOBATH HEOIAroMpUsATHBIE SKOJIOTHUECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLMAIBHOMN
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHOM NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHU 00 OKpYXarolleM MHUpe Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuaibHOM KyJbTYpbl, B PEIICHUU TIJIOOAJbHBIX MpoOsieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHELIHOTO TPY/Ja U AKOJIOTUYECKH KOM(POPTHOM )KU3HHU KaXKJOTO 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAHHA CYUIHOCTH METOOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIbCKOMN NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(puKy METOJOB IO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, NCCIIeIOBaHNE, HAOTIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITHXCs;
CIIOCOOHOCTD 0o0yyarommxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIEC YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJITATHI ACATEIIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTIACIbHBIX (PAKTOB 1
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI W KPUTEPUU MJid KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS HMCIIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) 3JIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XUMUYECKON peaKkIuu
— MPU PElICHUH YYEOHBIX TMO3HABATEIBHBIX M MPAKTUUECKUX 3a/a4, MPUMEHAThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIMpOBaTh LN U 33a4U UCCIIEOBAHUS, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEIBHOIO IUIAHUPOBAaHUA U IPOBEICHHS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
NIO3HAHUS.

3) pabdora ¢ undgopmanmei:

OPUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMauu (HaAy4dHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTH;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HMCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMYy  MPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHboOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUe W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMbI B X0O/1€ JUAJIOTa U/WUIH
JUCKYCCHH, BBICKA3bIBaTh UIeH, (OPMYINPOBATH CBOM MPEAIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBINIOJIHEHUH YYEOHBIX M HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Haubojee
3¢ (eKTUBHBINA CcrOCO0 HMX peHeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CamMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI TI0 XUMUM Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIOYAIOT ClieHU(pUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHIL T10
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS WM TPUMEHEHHWIO 3HAHUWA B DPa3IMYHBIX y4eOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUSD»)
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKENIET, GyHKIUOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMylibl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalleHUs] DHEPrUM TMPH XUMHUYECKUX PEAKIHAIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; TPEJCTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3dexTri, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIEeATEeIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMUUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OIIMCAaHWM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMUMHUYECKYIO CUMBOJIMKY JJISI COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPAaBHEHHSI XUMHYECKUX PEAKIUN M PaCKPhIBaTh UX CYLIHOCTb:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MMyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JJI WLTIOCTPALIMI
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWM, JaBaTb MM Ha3BaHUA II0 CHUCTEMaTUYECKOU
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHATLHBIC HA3BAHUS IS OTICIHHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, NMAaJbMUTUHOBAS KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOWICTBA THUNUYHBIX MPEICTABUTEIEH PA3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoMaTUYECKUX YTIJIEBOJOPOAOB, CIUPTOB, aJIbJIETU/IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOEAMHEHUNW M aMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIVIeBOJOB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX IpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBhIpbs (HE(PTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 IEPEPadOTKH U IPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeATETbHOCTH — aHAIW3 W CHHTE3, CpaBHEHHWE, 000O0IIeHHe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
MCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPTraHMYECKON XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpMHPOBAHHOCTH YMEHUM: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMyiam
U YpaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMyIibI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUUYECKUX AJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JESATEIHOCTU YEJI0OBEKa, CBA3AHHOM C IepepaboTKOMl BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJYyUYeHHE W HW3YyUYEHHE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
6e3omacHoro oOpaleHusi ¢ BelecTBaMU M J1a0OpaTOpHBIM 00OpPYIOBAaHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0O/IaTh MPaBHUJIa IKOJOTHUYECKHU 11€J1eCO00pPa3HOT0 MOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpPMAIIUIO, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHUYecKas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHHUSI K CBOEMY 3J0pPOBBIO M IPUPOJIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsT 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTANIM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, BJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIIEKTPOIUTHUYECKON IUCCOIMAINU, TEPUOTUICCKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JI€KAIIUE B OCHOBE TOHUMAHUS IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEACTAaBICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEPMOIUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON NESITEILHOCTH YEJIOBEKa, OOIMX HAay4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEIEIATh BAJIGHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W THUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (YHUCITY U COCTaBY
pearupyoomux BeUIeCcTB, TEMJIOBOMY 3(P(PEKTy peakiuu, U3MEHEHUIO CTEHeHen
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MNEPHUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, uUCOONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS UX
AIIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KJIAaccoOB,  IOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINiA;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUIA MOCPEIACTBOM COCTABJICHUS JEKTPOHHOrO OajlaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh yMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpunIui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BElIeCTBa WM 00bEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OIHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO AUCCOIMAIU;, Macchl (00bEéMa, KOJMYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInu;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IIJIAHUPOBATh U MPOBOJUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eIeHNE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyYCHUE BIIUSHHUSI
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XHMMHUYECKOW PpEaKIMH, pEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOPMYITMPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopMme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIM3UpPOBaTh U  OICHWBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JIECO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPTaHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBINA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, mepepadaTshiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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http://globallab.org/
http://globallab.org/

KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

http://globallab.org

3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21
a¢upsl. XKupbr

3.3 VTaeBoas! 9 http://globallab.org
Hroro no pazaeny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHEHUs

4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 ‘ http://globallab.org
Uroro no pazueny 12
Pazaea S. BbicokomoJieKky/JIIpHbIE COeINHEHUSA

51 ‘ BricokoMoekysipHbIe COeTMHEHUSI 6 ‘ http://globallab.org
Utoro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102



http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB H TeM (uudpoBble)
Ne i/mn P Konrpoubusie IIpakTuyeckue bp
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3akon
11 u [lepuonnueckas cucremMa XUMUYECKUX 9
sneMeHToB [. 1. MenneneeBa
Crpoenne Bemectsa. MHOrooopasue
1.2 P B P 11 1
BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Wroro mo paszneny 39
Paznen 2. Heoprannueckasi XuMus
2.1 Hemerauier 31
2.2 MerTamnel 23
Hroro no pazaeny 54
Paznea 3. Xumnud u :Ku3HL
31 Metoap! T03HaHUS B XUMUU. XUMHUS U 9
' JKA3Hb
Hroro no pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 8

[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne
/i Tema ypoka Beero Kontposbusbie IIpakTHnueckue nsff[::;nﬂ :)I;l[?;l;((;i:fenbnme
padoThbI padoThbI o
[Ipenmer 1 3HaUY€HUE OPraHUYECKON http://globallab.org
1 XUMHH, IIPEJICTABICHUE O MHOr000pa3uu 1 1 nenens
OPraHNYeCKUX COCTUHEHUIN
DJIEKTPOHHOE CTPOEHUE aTOMa yIiiepoJia 1 nenens http://globallab.org
5 (ocHOBHOE U BO30YX)AEHHOE COCTOSIHHUS). 1
BanenTHbie BO3MOXKHOCTH aTomMa
yriaepoaa
XuUMHUYEeCcKasi CBSI3b B OpraHMYECKUX 1 nenens http://globallab.org
3 coequHeHUsIX. MexaHu3Mbl 00pa30BaHUs 1
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBA3EH
4 Teopus cTpoeHUS OPTraHUIECKUX 1 2 Henens http://globallab.org
coequHenuit A. M. Bytneposa
Bunel n3omepun: cTpykTypHas, 2 Henens http://globallab.org
5 MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE 1
3¢ PeKThI B MOJIEKYJIaX OPTaHHYECKUX
COCIMHEHUI
[Ipencrasnenue o kiaccupUKANHA U 2 Henens http://globallab.org
6 CUCTeMaTH4yecKasi HOMEHKJIaTypa 1

(IUPAC) oprann4eckux BEIIECTB



http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/

Krnaccudukanus peakiuii B opraHu4eckon
XUMUU

3 Henens

http://globallab.org

10

Cucremaruzanuys u 0000LIEHUE 3HAHUM
10 TEME

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dhopmysa, HOMEHKJIATypa U U30MEpHs,
AJICKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

duszndyeckre ¥ XUMHUUECKHE CBOMCTBA
aJIKaHOB

3 Henens

3 Henmens

4 genens

http://globallab.org

http://globallab.org

http://globallab.org

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoOpl 1oJIy4eHUs U IPUMEHEHUE
aJIKaHOB

4 wenensa

http://globallab.org

12

[uknoankanel: oomas popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHUA U XUMUUYCCKHX CBOﬁCTB,
CIIOCOOBI MOJIYy4YCHHUA U IPUMCHCHUC

4 wenensa

http://globallab.org

13

Perienue pacuéTHpIX 3a1a4u Ha
oTpeieNIeHUe MOJICKYIIPHOU (HOPMYITBI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
J0JIsIM aTOMOB 3JIEMEHTOB, BXOAAIIIUX B
ero coctas. CucTeMaTH3alMsI U
000011IeHNEe 3HAHUH 10 TEME

5 Henens

http://globallab.org

14

AJKEHBI: TOMOJIOTUYECKHH psJl, oO1as
dhopmya, HOMEHKIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.
CtpyKTypHas ¥ [UC-TPaHC-U30MEPHS
aJIKEHOB

5 nenens

http://globallab.org



http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/

15

DU3NYECKUE U XUMUYECKUE CBOKMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA

5 menens

http://globallab.org

16

17

18

CriocoOblI moryueHus 1 IPUMEHEHUE
AJIKCHOB

[IpakTrueckas padorta Ne 1 mo teme
"IlosnryyeHue sTUIIeHA U U3YUYEHUE €T0
CBOMCTB"

Pemenue pacuéTHbIX 3a7a4 Ha
orpezeNieHue MOJIEKYIIpHON (HopMyIIbl
OpPraHUYECKOTO BEIIEeCTBA

6 Henens

6 Henmens

6 Henmens

http://globallab.org

http://globallab.org

19

AnKaIueHbl: CONPSKEHHBIE,
M30JIMPOBAHHBIE, KyMYJIMPOBAHHBIE.
OCco6EeHHOCTH JIEKTPOHHOTO CTPOCHUS

7 Henens

http://globallab.org

20

21

XHUMHYECKHE CBOMCTBA CONPSIKEHHBIX
JMEHOB

CriocoObl 1oryueHus 1 IpUMEHEHUe
aJIKaJUeHOB

7 Henens

7 Henens

http://globallab.org

http://globallab.org

22

AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias
(dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJL,
(bu3nueckue cBOcTBa

8 memens

http://globallab.org

23

24

XHUMHUYECKHUE CBOMCTBA AJIKKNHOB

KauecTBeHHBIE peakliy HA TPOMHYIO
CBSI3b

8 memens

8 memens

http://globallab.org

http://globallab.org

25

CriocoObl MoJTy4eHus U IpUMEHEHUe
AIIKNHOB

9 uenens

http://globallab.org



http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/

26

Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO
XUMHYECKON peaKinu

9 Henens

http://globallab.org

27

28

29

Cucremaruzanuys u 0000LIEHUE 3HAHUM
10 TEME

ApeHBI: TOMOJIOTHYECKUI Psifl, 001Iast
dhopmysia, HOMEHKIATypa. DIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
OeH30I1a ¥ TOJTyOJ1a, NX (PU3UIECKUe
CBOICTBA

XUMU4YeCKHe CBOMCTBA ApCHOB: pCaKIINH
3aMCIICHUA

9 menens

10 menens

10 menens

http://globallab.org

http://globallab.org

http://globallab.org

30

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEAVHEHUSI, OKUCIIEHHE TOMOJIOTOB
OeH3oa

10 menens

http://globallab.org

31

32

33

OcCo0EHHOCTH XMMUYECKUX CBOMCTB
CTHpOJIa

Pemenne pacu€THeIX 3a7a4 Ha
OIIpeJIeIEHUE MOJIEKYJIIPHON (OPMYIIbI
OpPraHUYECKOro BELIECTBA

CriocoObl osryueHus 1 IpUMEHEHNE
apeHoB

11 wenensa

11 menens

11 menens

http://globallab.org

http://globallab.org

http://globallab.org

34

I'enermueckas CBA3b MCXKY pa3IniYHbIMU
Kj1acCaMH yrji€eBoaopo10B

12 "Hepens

http://globallab.org

35

36

Pacu€tbl mo ypaBHEHUSAM XUMHUYECKUX
peakmuii. CucteMatusarus u 00001IeHne
3HAHUM MO TeMe

[Tpuponnsiii ra3. [lonytHsle HeTAHBIE
rasbl

12 wenens

12 uenens

http://globallab.org

http://globallab.org



http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/

37

KameHHbIi1 yroiib ¥ IpOyKThI €70
nepepadoTKu

13 Henens

http://globallab.org

38

39

40

Hedts u ciocoOb1 €€ nepepaboTKy.
[TpumeHeHne MPOyKTOB epepaboTKu
HepTH

['eHeTHYeCKas CBSA3b MEKIY Pa3IMIHBIMU
KJIacCcaMH YTJICBOZOPOJIOB

FaJ'IOl"CHOHPOI/IBBOI[HI)IC YIJII€BOAOPOAOB:
QJICKTPOHHOC CTPOCHUC,; PCAKIINU
3aMCIICHUA IaJIorcHa

13 Henens

13 menens

14 menens

http://globallab.org

http://globallab.org

http://globallab.org

41

JeiicTBue 1enoyei Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JUTAJIOT€HAJIKAHOB C MAarHUEM U LIMHKOM

14 wenensa

http://globallab.org

42

43

CucremaTu3aius 1 0000IICHUE 3HAHUT
o pazzaeiny "Yriaesoaopoant"”
KonTtpomnbHas pabota 1o Teme
"Yrinesogopoas!”

14 wenensa

15 menens

http://globallab.org

44

HpCILCHBHBIC OIHOATOMHBIC CIIUPTHI:
TOMOJIOTMYECKUH psil, oOmmiast popmya,
CTPOEHHUE MOJIEKYJI, H30MEPHS,
HOMEHKJIaTypa, KilacCu(pUKaIus,
¢u3nyeckre CBONCTBA

15 menens

http://globallab.org

45

XHWMHYECKUE CBOMCTBA ITPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

15 menens

http://globallab.org

46

CriocoObl MoJTy4eHus U IpUMEHEHUe
OJIHOATOMHBIX CITUPTOB

16 wenens

http://globallab.org



http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/

47

[TpocTeie 3¢upsl: HOMEHKIIATYypa U
HM30MepHsi, 0COOCHHOCTH (QU3UYECKUX H
XHUMHUYECKHX CBOHCTB

16 venens

http://globallab.org

48

MHOroaroMHble CIUPTHI: ITUICHTIIUKOIb
Y TIUIEPUH, UX (QU3NYECKHEe U
XUMHUYECKUE CBOUCTBA

16 menens

http://globallab.org

49

50

CriocoObl MoJTy4eHus U IPUMEHEHUE
MHOT'0aTOMHBIX CIIUPTOB

@DeHOoI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE
cBoiicTBa. TOKCHUHOCTH (peHOIa

17 uenens

17 uenens

http://globallab.org

http://globallab.org

51

52

XuMUYecKue cBolicTBa (heHoIa

CriocoObl 1oJIy4eHUs U IPUMEHEHUE
(dbeHona

17 wenensa

18 nenens

http://globallab.org

http://globallab.org

53

[IpaxTnueckas padora Ne 2. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Cnuptsl 1 peHostb"

18 nenens

54

55

56

CI/ICTeMaTI/BaI_[I/IH u O606H.I€HI/IG 3HAHUI
10 TEMEC

Anpaerupl ¥ KETOHBI: 2JIEKTPOHHOE
CTpO€HHUE KapOOHUIIbHOM I'PYTIIEI;
rOMOJIOTHUYECKHE psijibl, 001ias popmya,
M30MEpHsI U HOMEHKIIATypa

ATNbIeruipl U KETOHBI: (PU3NUECKUE
CBOWCTBA; PEAKLMU IPUCOCTUHEHUS

18 nenens

19 wenens

19 wenens

http://globallab.org

http://globallab.org

http://globallab.org

57

PeaKHI/II/I OKHCJICHHS U KAYCCTBCHHBIC
pC€aKkuuu aJIbACTUA0B U KETOHOB

19 wenens

http://globallab.org



http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/

58

CriocoObI MOJTyYeHUS albJICTHIOB U
KETOHOB

20 Henensa

http://globallab.org

59

60

61

OnHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHUCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (hu3nueckue cBoiicTBa

XUMUYECKUE CBOMCTBA MPEACTbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

20 Henensa

20 menensa

21 "wenensa

http://globallab.org

http://globallab.org

http://globallab.org

62

OcoOeHHOCTH CBOMCTB MypaBbUHOU
KUCJIOTBI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

21 "enens

http://globallab.org

63

OCoO6EeHHOCTH CBOMCTB: HEMPEIECIIBHBIX U
apOMAaTHYECKHUX KapOOHOBBIX,
TUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHUCJIOT

21 "Henensa

http://globallab.org

64

65

Ilonsatue o IMPOU3BOJAHBIX Kap60HOBLIX
KHCJIOT

CriocoObl osryueHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

22 "enens

22 "enens

http://globallab.org

http://globallab.org

66

CrnoxxHbie 3(UPBI: TOMOJIOTUYECKUH PSI,
obmas popmyia, uzoMepus u
HOMEHKJIaTypa

22 ueneis

http://globallab.org

67

68

du3nyeckre 1 XUMHUYECKHE CBOIICTBA
3¢upoB

Pemenue pacu€THpIxX 3a1a4: 110
YPaBHEHHUIO XUMUYECKOW pEaKLU, HA

23 Henens

23 Henens

http://globallab.org

http://globallab.org



http://globallab.org/
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http://globallab.org/
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http://globallab.org/
http://globallab.org/
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http://globallab.org/
http://globallab.org/
http://globallab.org/

OIIpEeIETICHUE MOJIEKYIISIPHOH (hopMyIIbI
OpPraHUYEeCcKOro BELeCTBa

69

[Tpaktuyeckas padora Ne 3. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4d 10 TCME
"Kap6onoBbie kucioTsl. ClI0KHBIE

s¢upsr”

23 Henensa

70

71

XKupsr: crpoeHue, GU3NIECKUE U
XUMUYECKHUE CBOMCTBA (TUAPOITHU3)

Oco0eHHOCTH CBOMCTB KUPOB,

COJIEp>KaIINX OCTATKU HEMpeIeIbHBIX
XKHUPHBIX KUCTOT. JKupsl B mpupojie

24 wenensa

24 genensa

http://globallab.org

http://globallab.org

72

MI)IJIa KaK COJIX BBICIIINUX Kap6OHOBI)IX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [lousarue o
CUHTCTUUYCCKUX MOIOINUX CPEACTBAX
(CMC)

24 genensa

http://globallab.org

73

['eneTnyeckas CBSI3b yrieBOAOPOIOB U
KHCIIOPOJICO/IEPKAIUX OPraHNYECKUX
BELIECTB

25 Henensa

http://globallab.org

74

75

Pacuérel o ypaBHEHUSAM XUMUYECKUX
peakuuii

CucremaTu3aius 1 0000IIeHnEe 3HAHUH
10 TEME

25 Henens

25 Henens

http://globallab.org

http://globallab.org

76

OO6m1ast XxapakTepuCcTUKa YTIJIEBOJIOB U
KiaccuduKaus yriaeBo1oB (MOHO-, 11~ U
MOJIMCAXapHUIbI)

26 Henens

http://globallab.org

77

Momnocaxapusl: pU3NIECKHEe CBOMCTBA U
HaxOXKXIECHNUE B IIPUPOLIE

26 Henens

http://globallab.org



http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/
http://globallab.org/

78

IIpuMeHeHue K036l €€ 3HaYeHUE B
KU3HEICATECIBHOCTH OpraHu3mMa

26 Henensa

http://globallab.org

79

80

81

82

83

Jucaxapuabl: caxapo3a, MalbT03a U
nakro3a. Haxoxnenue B npupone u
IIPUMEHEHHE UCAXapUIOB
ITonucaxapuabl: cTpoeHue

MaKpOMOJIEKYJI, GU3NYECKUe U
XUMUYECKHUE CBOWMCTBA, IPUMEHECHHE

[lonstue 06 HNCKYCCTBCHHBIX BOJIOKHAX

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC NOJIM BbIXOAa MMPOAYKTA
pC€akuuu OT TCOPETHICCKHU BO3ZMOXKHOTO

Cucrematusanusa 1 00001IeHUE 3HAHUN
0 pazieny

27 "Henensa

27aenens

27 "Henensa

28 "Henensa

28 "Henensa

http://globallab.org

http://globallab.org

http://globallab.org

http://globallab.org

http://globallab.org

84

KonTponbhas padota no teme
"Kucnoponacoaepkaiue opraHu4ecKre
coeqnHeHusa"

28 "Henensa

85

86

87

AMUHBI: Kaccu(uKalus, CTpOeHHE
MOJIeKYJI, o01mas popmyia, usomepusi,
HOMEHKJIAaTypa U (U3NYECKUE CBOWCTBA
XUMUYEeCKUEe CBOWCTBA aMH(PaTHUECKUX
aMHUHOB

AHWIIVH: CTPOCHNE AHWINHA,

0COOEHHOCTH XUMHUUYECKUX CBOWMCTB
AdHUJINHa

29 Henensa

29 "enens

29 Henensa

http://globallab.org

http://globallab.org

http://globallab.org

88

CriocoObl MoJTy4eHus U IPUMEHEHUE
anupaTHIECKUX aMUHOB

30 uemens

http://globallab.org
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89

AMUHOKHUCIIOTBI: HOMEHKJIATypa 1
nzomepusi, pu3nueckue CBOICTBa.
OTtnenpHBIC IPEICTABUTENH O~
AMUHOKHCIIOT

30 menens

http://globallab.org

90

XHUMHUYECKHE CBONCTBA aMHHOKHUCIOT, UX
OMOJIOTHUECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTE3 ¥ TUAPOIIU3 MENTUIOB

30 menens

http://globallab.org

91

92

benku kak npupoHbIE OTUMEPHI;
CTPYKTYpBbI O€JIKOB

XuMHYECKHE CBOMCTBA OEJIKOB

31 "Henensa

31 "Henensa

http://globallab.org

http://globallab.org

93

94

95

96

A30Tcozlep>1<aume ICTCPOHHUKINICCKUC
COCIMHCHNA. HYKJICI/IHOBI)IC KHUCJIOTBI:
COCTaB, CTPOCHUC U Oouosioruyeckas POJib

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"A30TcoeprKalIie OpraHndecKue
coequHeHus"

ITpakTryeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"PacriozHaBaHnE OpraHUYECKUX
coeqrHeHnn"

KonrtponbHas pabora no Teme
"A30TcoeprKalIe OpraHndecKue
coequHeHus"

31 "Henensa

32 "Henensa

32 "enens

32 Henensa

97

OCHOBHBIE IOHATUS XUMUHU
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3aALIUs U
MTOJIMKOHACHC AU

33 "emens

http://globallab.org
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[Tmactmaccel. YTunu3zamnus u nepepadboTka 33 menens | http://globallab.org
98 MJIACTUKA. DJIACTOMEPHI: HaTyPaJIbHBIN 1
CHHTETHYCCKUE Kaydyku. Pe3uHa
BonoxkHa: HaTypalibHbIE, UCKYCCTBEHHbIE, 33 nmemens  http://globallab.org
99 cuarernueckue. [lomumeps 1
CIEUATBHOTO Ha3HAYCHUS
[IpakTrueckas padota Ne 6. Permenue 34 nenenst
100 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME 1
"Pacrio3naBanue miacTMacc 4 BOJIOKOH"
101 O60061eHre u ToBTOpeHue (pe3eps) 1 34 nenens
102 O60061eHre u ToBTOpeHue (pe3eps) 1 34 nenens
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



http://globallab.org/
http://globallab.org/

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undpoBbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero H3y4YeHHs  oOpa3oBaTelibHbIE
padoThI padoThI
pecypcsbl

1 Atom. CocTaB aTOMHBIX SJIED. 1 1 menens bubmorexa [OK
Xumuueckui aneMeHT. M30Tomnbl https://m.eds00.ru/00ad9ch2
CTpoeHue 3JIEKTPOHHBIX 000I09EK I nenens bubnuorexa TIOK

2 ATOMOB. KBAHTOBEIC YHCIIA 1 https://m.edso00.ru/00ad9ch2
Knaccupukanus XuMHIECKUX I menens  bubmmorexa LIOK

3 eMeHTOB (S-, p-, d-, f-3emenTh) 1 https://m.edso00.ru/00ad9ch2
PacnpesienieHne 1IeKTPOHOB T10 2 menens bubmiorexa [IOK

4 ATOMHBIM OpOHTAIAM 1 https://m.edsoo.ru/00ad9ch2
DNEeKTPOHHBIE KOH(PUTYpaAIlUA aTOMOB 2 Henens bubnuotexa [JOK

) AJIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/00ad9ch2
BO30YX/IEHHOM COCTOSTHUHU
DIEKTPOHHBIE KOHPUTYPAIIUH HOHOB. 2menens  bubmuoreka [IOK

0 DNEKTPOOTPUIIATEIIEHOCTh 1 https://m.edsoo.ru/00ad9ch2
Ileproauueckuii 3aK0H U 3 Henens bubnmnoreka [JOK
Ileproauueckas cucremMa XUMHYECKUX https://m.edso00.ru/00ad9ch2

7 snemenToB /1. 1. MenzaeneeBa, cBsI3b C 1

COBPEMEHHOI T€OpUEN CTPOEHUS
aTOMOB
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3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 3 "Henens bubnmoreka [JOK

8 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX https://m.edso00.ru/00ad9ch2
VMU MIPOCTBIX U CJIOKHBIX BEUIECTB IO
rpyIIaM U rnepuoaam

9 CucremaTn3zanus ¥ 0600IIEeHNE 3menmens  bubmuoreka [OK
SHAHI 110 TEMe https://m.eds00.ru/00ad9ch2
Buasl xumuueckoil cBsa3u. MexaHu3MEbl 4 penens bubmuorexa [JOK

10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. https://m.edsoo.ru/00ad9ch2
BonoponHas cBs3b.
MeKMOeKyJISIpHbIE B3aUMOICUCTBUS
BasieHTHOCTE U BaJICHTHBIC 4 nenens bu6mmoreka [IOK
BO3MO>XHOCTH aTOMOB. CBS3b https://m.eds00.ru/00ad9ch2

1 AIIEKTPOHHOMN CTPYKTYPbl MOJIEKYJI C
WX TEOMETPUYECKUM CTPOCHUEM

1 I[IpencTaBieHus: O KOMILIEKCHBIX 4 nenens E;IESJ?;I;T:;% cL)IrOu/ISOad9Cb2
COCIMHEHMAX: COCTaB 1 HOMEHKJIATypa E— :
Bemecrtsa MmosiekynspHOro u S Hexens bubnunoreka [JOK

13 HEMOJIEKYJIIPHOTO CTPOEHMs. THIIbI https://m.edso00.ru/00ad9ch2
KPUCTAJUTMYECKUX PEUIETOK U CBOMCTBA
BEIIECTB
IToHsTHE O TMCIIEPCHBIX CUCTEMAX. S Hexens bubnmnoreka [JOK

14 [IpencraBnenue 0 KOJIOUIHBIX https://m.edsoo.ru/00ad9cb?2
pacTBOpax
VcTrHHBIE paCTBOPHI: HACBIIEHHBIE U 5 Henens bubanoreka [JOK

15 HEHACBIIICHHBIE, PACTBOPUMOCTD. https://m.edso00.ru/00ad9ch2

Kpucramnoruapatst
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C110co0blI BBIPaKEHHS KOHIIEHTPALIMH 6 Hezens bu6mmorexa IIOK

16 PACTBOPOB https://m.edsoo.ru/00ad9ch2
Pemienue 3aau ¢ ucnoyib30BaHUEM 6 Henenst bubnmoreka [JOK
HOHSTUHN "MaccoBas 1015 https://m.eds00.ru/00ad9ch2

17 pacTBOpEHHOrO BeniecTa", "MosipHas
KOHIIeHTpanus"

18 Knaccu@uxkanus 1 HOMEHKIaTypa 6 nenens ﬁi§232322E22$320ad90b2
HEOpPraHMYECKUX BEILECTB Sam :

19 Cucremartusanus 1 06001IeHHEe 7 Henens ngs?E;T:;i?rou}éOad%bZ
3HaHUU 10 TeME S '
KonTponbhas pabota nmo rTemam 7 nenens
"Ctpoenue atoma. [lepunoanueckuit

20 3akoH u [lepuoanueckas cuctema
XUMUYECKUX 351eMeHToB J[. 1.

Menneneesa", "CtpoeHue BeliecTna.

MHuoroo6pasue BemecT"

Knaccugukarus XuMHUuecKux peakuui 7 Henens bubnuoreka [IOK

B HEOPraHWYECKOW U OpPraHU4YeCKON https://m.eds00.ru/00ad9ch2

21 XUMHUH. 3aKOH COXPaHEHHS MacChl
BEIIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAICHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKIIHsIX
TenoBbie 3¢ (HEKTH XUMUYECKUX 8 Henens bubnnoreka [JOK

22 peakuuii. Tepmoxumudeckue https://m.eds00.ru/00ad9ch2

YpaBHEHUSA
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Boluncienus no ypaBHEHUAM 8 Henens bubmumoreka [IOK

23 XUMHUYECKHUX PeaKIuii u https://m.edsoo.ru/00ad9ch2
TEPMOXHUMHYECKUM YPaBHEHUSIM
CKOpOCTh XUMUYECKOH peakiuu, e 8 Henenst bubnmoreka [JOK

24 3aBUCHMOCTH OT PA3JIMYHBIX (PAKTOPOB. https://m.edso00.ru/00ad9ch2
Karanus u karaiu3aropsl

9 Henens bu6mmoreka [IOK

25 ['OMOTeHHBIEC U TETePOTreHHBIC PEAKITUU https://m.edso0.ru/00ad9ch?
[TpakTiueckast pabota Ne 1 mo teme 9 Henens

26 "BrnusiHue pa3nuyHbIx GaKTOpOB HA
CKOPOCTh XUMHUYECKOU peakiuu"

97 OGpaTuMbIE U HEOOPATUMBIE PEAKIHH. 9 nenens E;I6J'HIOT6K3 LHOK
XUMHYECKOE PABHOBECHE ps://m.eds00.ru/00ad9ch2
[IpakTrueckas padora Ne 2 o reme 10 nepens

28 "BiusiHMe pa3nTUYHbIX (GaKTOPOB HA
MOJIO’KEHNE XUMHUYECKOTO paBHOBECHS"

DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 10 venenst  bubnumoreka [JOK

29 CunpHbI€ U ci1abble JIEKTPOJIUTHI. https://m.eds00.ru/00ad9ch2
CreneHp auccoyanuu
HNonnoe npousseaenue Boasl. Cpena 10 venenss  bubnmoreka [JOK

30 BOJIHBIX pacTBOPOB. Bomopoaubrit https://m.edsoo.ru/00ad9ch2
nokazatenb (pH) pactBopa
I'mpposnus cosneit. Peakuuu, 11 nenenss  bubnmoreka [JOK

31 IIPOTEKAIOIINE B PaCTBOPAxX https://m.edsoo.ru/00ad9ch2

SJICKTPOJIHUTOB
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[IpakTuueckas padora Ne 3 o reme 11 nepens
32 "XHUMHYECKHE PEaKIIMU B PaCTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 11 Henenss  bubnumoreka IIOK
33 peakuuu. BaxHelmme oKUCIUTEN! U https://m.edsoo.ru/00ad9ch2
BOCCTAaHOBUTEIHN
34 MeTos 271eKTPOHHOTO (IMEKTOHHO- 12 nenens EH@_IHOTeKa LHOK
HOHHOTO) Gananca ttps://m.edsoo.ru/00ad9ch2
35 DIEKTPOIIN3 PACTBOPOB M PACILIABOB 12 nenens nggzlrzT:;sz?rou;éOadQCbZ
BEIIIECTB S ‘
12 menens  bubmuoreka [JOK
36 Pemenne 3amayu pa3auvyHBIX THIIOB https://m.eds00.ru/00ad9ch?2
13 venenss | bubnuoreka [JOK
37 Pemenne 3a1a4u pa3auvyHBIX THIIOB https://m.eds00.ru/00ad9ch?2
Cucremarusanus 1 00001eHne 13 menenst  bubmuoreka [JOK
38 3HaHUH 10 TeMe " XUMHUYECKHE https://m.edso00.ru/00ad9ch2
peakiuu"
39 KonrtponbHas pabora no reme 13 Henens
"Xumuaeckue peakiuu"
[TonoxxeHrne HEMETAIIIOB B 14 nenenss  bubimmoreka [JOK
Ileproanueckoi cucreMe XUMUYECKUX https://m.edso00.ru/00ad9ch2
40 snemenToB M. Y. MenaeneeBa u

O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnyeckue cBOUCTBAa HEMETAILIIOB
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AnoTponusi HEeMETaIoB (Ha IpUMeEpe 14 venenss  bubnuoreka [JOK

41 KHCJIOPOJIa, cepbl, hocdopa u https://m.edsoo.ru/00ad9ch2
yriiepoia)

12 Bozmopon: nonyuenue, pU3MHECKHE U 14 nenens BH6J.H’I°TeKa LOK
XUMHYecKHe cBoficTBa. [HapuIbI https://m.eds00.ru/00ad9ch2
l"asiorensl: HaxX0XEHUE B IPUPOJIE, 15 nenens  bubmuotexa LHJOK

43 CHocoOBI MOTy4YeHUs, PUIUIECKUE U https://m.edsoo.ru/00ad9ch2
XMMHYECKHUE CBOMCTBA
["anorenoBoniopoabl. Baxknerue 15 venens  bubmmoreka [JOK

44 KHUCJIOPOJCOAEPIKAIINE COCTMHEHUS https://m.edsoo.ru/00ad9cbh2
rajoreHoOB
JlaGopaTopHbIe U TPOMBIIIUICHHBIC 15 nenenss  bubnmoreka [JOK

45 CIOCOOBI OTyYEHUS TaJOTEHOB. https://m.edso00.ru/00ad9ch2
[IprMeHeHre TaJoreHoB U UX
COETMHEHU I
[TpakTudeckas padora Ne 4. Pemenue 16 Henens

46 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"T"anorensr"

Kucnopon: nabopatopHsie u 16 venenst | bubnumoreka [JOK
MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS, https://m.eds00.ru/00ad9ch2
47 ¢uznyecKkne 1 XuMUYECKHE CBONCTBA.
O30H. [IpuMeHeHue kuciopoaa u
030Ha
16 nenenst | bubnuoreka [JOK
48 OKCHIIBI ¥ ITEPOKCHIBI https://m.edso00.ru/00ad9ch2
17 menens  bubmuoreka [JOK
49 Pemenue 3amau pa3auaHBIX THTIOB

https://m.edso0.ru/00ad9ch2
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Cepa: Hax0XJIeHUE B PUPOJIE, 17 venenss  bubnuoreka [JOK

50 CIocoObl ONyUYeHus!, PU3NYECKUE U https://m.edsoo.ru/00ad9ch2
XUMHUYECKHE CBONCTBA

17 venenss  bubnuoreka [JOK

51 CepoBozopoz, Cynbdupl https://m.eds00.ru/00ad9ch?2
Kucnoponacoaepkaiue coeluHEHH 18 menenss  bubnumoreka [JOK

52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM https://m.eds00.ru/00ad9ch2
KHCIIOTHI
[TpakTuueckast pabota Ne 5. Pemenue 18 nenens

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Cepa u e€ coenuHeHus"
A30T: HaX0XJEHUE B IPUPOJIE, 18 Henens  bubmumoreka [JOK

54 CHocoObl ONyUYeHusl, PUINYECKUE U https://m.edso00.ru/00ad9ch2
XHMHYECKUE CBOMCTBA. AMMHUAK,
HUTPUIBI
Kucnoponaconepkaiue coeluHEHHS 19 venenss | bubnuoreka [JOK

55 a3zota. OcoOEHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/00ad9ch?
KHUCIIOTHI

56 [IpuMeHeHH e a30Ta M €r0 COSMHEHHIA. 19 nenens E’H@_H’IOTCKZ‘ LHOK
A3OTHBIE YAOOpEHHS ttps://m.edsoo.ru/00ad9ch2
®docdop: HaXOXKIEHUE B IPUPOJIE, 19 venenss | bubnmoreka [JOK

57 CHocoOblI OJyueHus!, PU3NYECKUE U https://m.edsoo.ru/00ad9ch2
xumMuyeckue cporictBa. dochunpr u
dbochun
Oxcunst pocdopa, 20 wegenss | bubmuoreka [JOK

58 docdopconepxkamue kucnorsl. Conu https://m.edso00.ru/00ad9ch2

bochopHON KUCIIOTHI
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ITpumenenne hocdopa H ero 20 menenss  bubnumoreka IIOK

59 coemenuii. docdoprbie yo6peHus https://m.eds00.ru/00ad9ch2
[IpakTuueckas padora Ne 6. Pemenue 20 nenens

60 IKCIIEPUMEHTATBHBIX 33124 110 TEME
"A30T u pochop u ux coenuHeHU"
Yraepoa: HaXOXKJICHHUE B IIPUPOJIE, 21 wegenss | bubmuoreka [JOK

61 QJUTOTPOITHBIE MOU(PUKALINN; https://m.edsoo.ru/00ad9cb?2
duznYecCKre 1 XUMUIECKIE CBOWCTBA,
IPUMCHCHUE
Oxkcup yrnepona(ll), oxcun 21 menens  bubmmoreka [JOK

62 yraepoaa(lV), yronbHas kucinora u eé€ https://m.eds00.ru/00ad9ch2
coJiu

21 venens  bubmmoreka [JOK

63 Pemenue 3a1a4 pa3nuvHbIX TUTIOB https://m.edso0.ru/00ad9ch?
Kpemnuii: HaxoxaeHue B IpUpoe, 22 wepenss | bubmumoreka LIOK

64 crocoObl MOTy4YeHUs, GPU3NUECKUE U https://m.edsoo.ru/00ad9ch2
XUMHUYECKHE CBONCTBA

65 Oxcnn kpemuusi(1V), kpemHueBas 22 nepies E:::g;i?:;‘;?ﬁ}éoad%bz
KHCIIOTA, CHITUKATHI S :
[IpuMeHeHne KpeMHUS U €ro 22 wepenss | bubnumoreka [IOK

66 coenuHeHni. CTEKIIO, €To MOIyICHHE, https://m.edso00.ru/00ad9ch2
BUJIBI CTEKJIA

23 wegenss | bubnuoreka [JOK
67 Pemenne 3a1a4 pa3IMIHEIX THIIOB https://m.edsoo.ru/00ad9ch2
68 Cucremarusanus u 0000LIIeHne 23 menens | bubmuoreka LIOK

3gaHui o reMe "Hemeramier"

https://m.edsoo.ru/00ad9ch2
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69 KonTtponbHast pabora o Teme 23 nepnens
"Hemerannsr"

20 AHasu3 pe3ysbTaToB KOHTPOJILHOM 24 nenes EH@HOTQKE‘ LOK
pPaBOTHI, KOPPEKIHS OHBOK ttps://m.edsoo.ru/00ad9ch2
[Tono>xenue MeTalIOB B 24 menens  bubmmoreka [JOK
Ilepronnueckoit cucTeMe XUMUYECKUX https://m.edso00.ru/00ad9ch2

71 a51eMeHTOB. OCOOEHHOCTH CTPOCHHS
AJIEKTPOHHBIX 000JIOYEK ATOMOB
METaJIJIOB
OO0mue ¢puznuecKkre CBOMCTBa 24 wenens  bubmmoreka [JOK

72 MeTauioB. [IpuMeHeHne MeTaoB B https://m.eds00.ru/00ad9ch2
OBITY U TEXHUKE

73 CrutaBbl MeTayuoB. Kopposust 25 Hepens ngg;;f;‘; ?rou/IéOadgcbZ
METaJIJIOB S :

25 menenss  bubnumoreka [JOK

74 Pemenue 3a1a4 pa3nuvyHbIX TUTIOB https://m.eds00.ru/00ad9ch2
DIEKTPOXUMUYECKUN DSl HAPSKEHUIMA 25 menenss  bubnmoreka [JOK

75 MeTaiioB. O6mmue cnocoob! https://m.eds00.ru/00ad9ch2
MOJTy4YeHHUs] METAIIJIOB
OO6mas xapaktepuctruka metayion |A- 26 nenenst  bubnumoreka [JOK
rpymnsl [lepuoanyueckoi cucTeMbl https://m.eds00.ru/00ad9ch2

76 XUMHYECKHX AieMeHToB. Harpuii n

KaJui: mojgy4yeHue, pusnueckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BEIECTB U UX COCAVUHEHUN
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OO0m1as XxapakTepucTUKa METAJIOB 26 wegenss | bubmmoreka [JOK
IA-rpynmst [Tepuoanyueckoit cuCTeMbl https://m.edsoo.ru/00ad9ch2
77 XUMUYECKUX AJIEMEHTOB. Maruuii u
KaJbIUil: Mody4YeHue, Gusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTMHEHUN
-8 JKECTKOCTB BOMIBI U CLIOCOOBI €& 26 nenens EESS/I;I;T:;TJCL)ISIISOadQCbZ
yCTpaHEHUs S ‘
29 AJTIOMUHMIA: TIOJTy4eHHE, PU3MIECKHE 27 nenens BH6J.IHOTeKa LOK
U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE https://m.eds00.ru/00ad9ch2
AmMoTepHBIe CBOMCTBA OKCHIA U 27uenenss  bubnumoreka [JOK
TUAPOKCUA ATIFOMUHMS, https://m.eds00.ru/00ad9ch2
80 TUIPOKCOKOMILIEKCHI ATFOMUHUS, UX
pUMEHEHHE
27 nenenss  bubnumoreka [JOK
81 Permenue 3a1a4 pasnnyHbIX THIIOB https://m.eds00.ru/00ad9ch2
[TpakTuueckast pabota Ne 7. Pemenue 28 Henens
82 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"MeTaJibl TIaBHBIX noArpynm"
OO01mas xapakTepucTHKa METAJIOB 28 wenenss  bubnmoreka [JOK
83 no6ouHsIx noarpymnn (b-rpymm) https://m.edsoo.ru/00ad9ch2
[Teproanyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB
Pur3nyecKknue 1 XMMUYECKUE CBOMCTBA 28 megenss | bubmmoreka [JOK
84 XpOMa U €ro COeAMHEHUM, UX https://m.edso00.ru/00ad9ch?2

MMPUMCHCHUC



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Baxueiine coelMHEHNs] MapraHia.

29 wenens

bubmuorexa [JOK

85 [Tepmanranat Kaaus, €ro https://m.edsoo.ru/00ad9ch2
OKHCIIMTCIIbHBIC CBOMCTBA
duznyecKkrue 1 XMMUYECKHEe CBOMCTBA 29 Henenss  bubnumoreka IIOK
86 xKenesa u ero coeaunenuit. [lomyyenne https://m.edsoo.ru/00ad9ch2
Y IPUMEHEHUE CIUIaBOB XKeJe3a
dusnyeckue 1 XUMUYECKHAE CBOMCTBA 29 menens  bubmmoreka [JOK
87 MEeIU U €€ COeIUHEHUM, X https://m.edsoo.ru/00ad9ch2
IPUMCHCHUE
dusnyeckre U1 XUMUYECKHAE CBOMCTBA 30 mvenens  bubmmoreka [JOK
IIMHKA U €r0 COeAUHEHUH, NX https://m.edsoo.ru/00ad9cbh2
88 npuMeHeHue. [ MIpoKCOKOMILICKCHI
LIMHKA
[TpakTuueckast pabota Ne 8. Pemenue 30 nenens
89 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"MeTaibsl TOOOYHBIX MOATpYIH"
30 menenss  bubmmoreka [IOK
920 Perenne 3aja4 pa3anyHbIX THIIOB https://m.edso0o.ru/00ad9cb2
O00011eHNEe U CUCTEMATU3ALIS 31 menenss  bubmmoreka [{OK
91 M3Y4YEHHOI'0 MaTepuaia 1o TeMe https://m.eds00.ru/00ad9ch2
"Metamibr"
92 KonTponbHas padbora no teme 31 Henens
"Metamibr"
93 AHanus pe3yabTaToB KOHTPOJIBHOM 31 nenens BH6J.IH0TeKa LOK
paGOThI, KOPPEKITHS ONMIHOOK https://m.edso00.ru/00ad9ch2
04 Ponb xumuu B o6ecriedyeHuH 32 menens  bubmmoreka LIOK

YCTOﬁQHBOFO Pa3BUTHA YCIIOBCUCCTBA.

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

IIonsatue o HAayY4YHBIX MCTOAAX
HCCICJ0BaHUs BEIICCTB

Hayunble npuHIUIIBEI OpraHu3aluy 32 menenss | bubnmoreka [IOK
95 XUMHUYECKOI0 IPOU3BO/ICTBA. 1 https://m.eds00.ru/00ad9ch2
[TpoMebITIeHHBIE CTIOCOOBI TOTYYEHUS
Ba)XHEUINNX BEIIECCTB
XUMHUYECKOE 3arpsi3HEHUE 32 menens  bubmmoreka [JOK
96 OKpY’KalOIIeH Cpebl v ero 1 https://m.edsoo.ru/00ad9ch2
MOCEICTBUSA
97 XMMHS ¥ 3710pOBbE YEIOBEKA. 1 33 memens  bubmuoreka LOK
JleKapCTBEHHBIE CPEJICTBA https://m.edsoo.ru/00ad9cb?2
- Xumust . Poith XUMHH B . 33 wenens  bubmmoreka [JOK
o0ecIIeueHNH MMUIIEBON 0€30I1aCHOCTH https://m.eds00.ru/00ad9cb2
99 Kocmernyeckue u nmapproMepHbIe 1 33 menens  bubmuorexa IIOK
cpercTBa. BBIToBas XHMHS https://m.edsoo.ru/00ad9ch2
100 XUMHUS B CTPOUTENLCTBE U CEIBCKOM 1 34 menens  bubmmorexa LIOK
XO3STHCTRE https://m.edsoo.ru/00ad9cb?2
34 wenens  bubmmoreka [JOK
101 O6o01eHue 1 oBTOpeHune (pe3eps) 1 https://m.eds00.ru/00ad9ch?2
34 wenens  bubmmoreka [JOK
102 O0Go0uienue u noBTOpeHue (pPe3epB) 1 https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

o Xumus (yriyoneHusiii ypoBenb) Epemun B.B., Ky3emenko H.E., Tepenun
B.W. Jlynun B.B. / Iloxa pea. Jlyauna B.B. OO0 "IPO®A" 2019

e Xumus (yriryosennsiil yposens) Epemun B.B., Ky3pmenko H.E., [Ipo3nos

A.A., Jlynun B.B. /Tlox pen. Jlyauna B.B. OO0 "JPODA" 2020

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1) Metoamueckoe nmocodue. Xumus.10-11 knaccsl yriryonéunsiii ypoBerb(2023 1)
2) Metoaunuecknue peKOMEH Ialluu 10 OpraHU3allK MPUOOIIEHNS 00yYaroIIUXCs
0011e00pa3oBaTeIbHbIX OPraHU3alui K TPaJUUOHHBIM POCCUICKUM LIEHHOCTSIM
B XOJI€ YPOUHOU JEATENBHOCTH.

3) Meroanueckne peKOMEH IAIUH 110 OPTaHU3aIlUN JOMAITHEeH y9eOHOH paboThI
oOyyarommxcst 001eo0pa3oBaTeIbHBIX OpraHu3aIui

4) Meroanueckue peKOMEHAALMH 110 OpraHU3aluKi Y4eOHON TPOEKTHO-
UCCIIEIOBATENbCKOM I€ATEIbHOCTH B 00pa30BaTENbHBIX OPTaHU3aLMIX

5) [Monoxenune o enMHBIX TPEOOBAHUSAX K YCTHOM M MUCHbMEHHOUN peyun
00yJaroIxcst

6) [TonoxxeHue o mopsiKe BeICHUs TETPAACH Mo nmpeaMeTam

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET



1) BuptyanbHbie 1a00paTopHbIE U TPAKTUUECKHE PA0OTHI HA YIIIyOJIEHHOM
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHuUs

2) Metoandeckue KeHUChI I OCHOBHOTO OOITETO 00pa30BaHUS: CIIOKHBIC
BOIPOCHI TIPETIOIaBaHUs YICOHBIX MMPEIMETOB

3) bubnuoteka [JOK

4) PDIII






		2023-10-20T13:17:00+0400
	0086f802083a0c7a8a
	Бутина Ольга Егоровна, директор




