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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-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit  ®Denepanuu,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIIYOJEHHOTO HW3YUYEHMsI 3aHMMAaET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO JIJIst
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusax MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

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

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €Tr0
XapaKTEPHUCTHK; TOAXO0/0B K (HOPMUPOBAHHUIO COJIEPKATEILHOW OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUS XUMUH:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyEeMOT0 JIJIsI
U3YUYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TMOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIeH U 3aJlay U3y4YeHUsl MpeaMeTa
Ha yTiIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHbIX, MPEAMETHBIX), @ TaKXe C y4YETOM OCHOBHBIX BHUIOB
y4eOHO-I0O3HABATENbHBIX ~ ACMCTBUIA  00ydarolierocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBIIEHHOM MPOrpaMMON [0 XUMUHU 00s13aTEJIbHOM
(MHBapHAHTHOW) COCTAaBIISIONICH CcoJepKaHUsl Y4eOHOro mpenMera «XuMUs
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQ Uit 00yUeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUs HAlpaBlIeH Ha pean3alulio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJTy4YEHHSI XUMUYECKOTO 00pa30oBaHUs
B pPAMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3M n3yueHue npeamera « XuMHusD» OpUEHTUPOBAHO ITPEUMYILIECTBEHHO HA
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3zanusx mnpodeccuoHanpHoro ooOpazoBaHus. Hapsiay ¢ stum, B cBeTe
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3yUCHUE TIPEAMETa
«XUMHSA» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BuTUsl OOywarommxcs, Ha (OPMUPOBAHHE Y HHUX OOIIEHHTEIIEKTyaIbHbBIX
YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeSATEIbHOCTH, UMEIOIINX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPXKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATh nojoxenuss GI'OC COO o paznuuugax 6a30BOro U yriryoJI€HHOTO ypOBHEN
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HAHMM MOJy4YaeT ONPENEIEHHOE TEOPETHUECKOE JIONOJIHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIyOJIeHUs IPEICTABICHUN O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMBbl XUMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOeHUH aroMa. XHUMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUINOB peakuuid JOMOJHSAETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHHUMaHKE BOIIPOcaM 00 3JIEKTPOHHBIX 3P (eKTax, 0O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEp KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro mpoduis (T1aBHBIM 00pa30oM Ha MX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe MpeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa A KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 00ib110€ 3HaYeHUue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT caenaH Ha OOIIHOCTh METOJOB IO3HaHUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XMMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3A, IPEICTABICHUS O CTPOEHUU BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJIAaCCOB XUMHUKO-
ounonornueckoro npoduiasi OONBLINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae nmpeocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKU KaKk OMOJIOTUYECKON 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 INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Yy4EHMsI CYIIHOCTH IPOLECCOB (POTOCHMHTE3a, JbIXaHU,
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
MEXMPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro ooiiero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Penienne 3Toi 3aaa4um Ha
yriayOnEHHOM YypOBHE H3YYEHHs MpeAMeTa TMpeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayliedl pomu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn PalrOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UY€IOBEKa, a TAaKXKE SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIAMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUM XHMMHHU, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAaX, 00 00X
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUIsl OOBSICHEHUS W



MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIUHI DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U IIEPEPabOTKOM BEIIECTB;
yTITyOJIeHre PECTaBICHUHN O HAyYHBIX METO/IaX MO3HAHMS, HEOOXOTMMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOHN JEATeTLHOCTH U MOBCETHEBHOMN KU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMera  «XUMHUS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCTIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SIBJICHUH TIPUPOIBI,
YBOXCHHS K TIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYCCKUX H
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEIbLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY O0Opa30BaHHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBBbIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHWE YMEHWH W HAaBBIKOB Pa3yMHOTO IPHPOIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIBTYPhI, MPUOOPETEHNE OTIbITa OOIIECTBECHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

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 kinacce — 102 vaca (3 yaca B HeZleno).



COJAEPKAHUE OBYUYEHUA
10 KIIACC

OPI'AHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIrjepoja. XHMHYECKas CBS3b B
OpraHUYECKUX COeAMHEHUSIX. TUIBI THOPUIU3AIIMKY aTOMHBIX OpOUTANICH yTiepo/a.
Mexanu3Mbl 00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbINM). TUOBl MNEpeKpbIBAHHUS ATOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannyeckux BemiecTB. [loHsTe o CcBOOOAHOM paaukane, HyKJIeopuie Hu
anexkTpodue.

Teopuss crTpoeHnss oOpraHudeckux coeanHeHui A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYEeCKUX COEOUHEHUH. MonekynspHble W  CTPYKTYpHbIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buuabl u30MepUU: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
DneKTpoHHbIE 3(PEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHAYKTUBHBIN 1
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
dbyHkunoHaasHOM rpymnme. 'omonorus. 'omonoruueckue psiapl. Cucrematudeckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEIIECTB U MaTEpUallaMy Ha UX OCHOBE,
OMBITHI M0 MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUM (ILJIaBJICHUE,
OoOyTJIMBaHHE M TOPEHHE), KOHCTPYHUPOBAHHE MOJENEH MOJIEKYJl OpraHuYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Aunkansbl. ["'oMosiorH4Yeckuil psiji aakaHoB, oOmas GopMyrina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuan3anys aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DuU3NUYECKUE CBOWMCTBA
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAaHOB: PEAKUMU 3aMEUICHHS, W30MEpPU3aALNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyia, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP>-THOPH IH3aLHs
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCOUHEHHMs, 3aMEIIECHUS B O-II0JOKEHUE IPU JIBOWHOW CBSA3M,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CBS3b. CIIOCOOBI MOMYYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTIO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE aJIKaIueHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CHOCOOBI MOTYYEHUs U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
obmiast popmyna, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKyibl OeHzona. dusmyeckue cBoMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEeaKUWd NPUCOCAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aTKWIbHBIX PaJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctuposia. CrocoObl NOTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOIOPOIOB.

[Tpuponnsiit ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepabOTKH HEPTH, KX TPUMEHEHUE B POMBITTUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTéHa Ha THAPOKCOTPYNIy, HUTPOrpyNy, [HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJjids, B3aUMOJICHCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yIJIepoJia ¥ BOAOPO/Ia B OPraHMYECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJI YTJIEBOJIOPOJIOB U
raJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorumdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riaulepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKjieo(GuibHOTo 3aMenieHus. [eficterue Ha
opranu3m denoBeka. CriocoObl MOTydeHUs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



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

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Pu3nueckue CBOWCTBA albJIETUIOB U
KETOHOB. XMMUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTU CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus dTepUPUKAMM, PEAKIUH C YYacCTHEM YIJIEBOAOPOJHOTO pajguKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. KUpbI B IpUPOJE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA UM HaxoxAeHHe B mpupojae. PoToCHUHTE3.
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. BoccTaHaBIMBaoIIMeE U HEBOCCTAHABIMBAOIINE AUcaxapuabl. I 'napoaus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMM Ha aibJeTUJIbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellieHHe HJKCIePUMEHTAIbHBIX 3a7ad 1o TemMaM «CoupTel U (PeHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekyn, oOmias ¢opmylia, U30MepHus, HOMEHKIaTypa U (puznueckue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTuueckoro psjaa. CTpoeHue aHWIMHA.
B3aumHoe BimMsHHUE TpyInI aTOMOB B MoJIeKysne aHmwIMHA. (OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHoB. [lojydyeHue aHuUIMHA U3
HUTPOOEH30a.

Amunokucnotel. HomeHnknarypa u uzoMmepusi. OTAeabHbIC TPEACTABUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETITUIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYEeHHUsS BEIIECTB W HMX IPEBPAILCHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepkalire opraHu4eckue CoeIMHeHUs» U «Pacro3HaBaHne opraHuuecKux
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALUS Y TTOJIMKOHACHCALHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIUMEPHI, OMOpa3IaraeMble NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnsie 3anaum.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(bopMyITBI OPraHNUYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOTHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO011Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,
doTtocuHTe3, IbIXaHUE, OEJIKH, YIJIEBOABI, JKHUPBI, HYKJICHHOBbIE KHCIOTHI,
(hepMEeHTHI.



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

11 KIIACC

OBHIAA N HEOPT'TAHUYECKAS XUMMUMSI

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AIIEKTPOHHBIX 000JOUYEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTUUYECKHE YPOBHH U
noAypoBHH. AToMHBIE opOuTanu. Kiaccudukaims XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 aTOMHBIM — OPOHUTAJISM.
DNEeKTPOHHBIE KOH(PUTYpAIITU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX MU
MPOCTHIX 1 CJIOKHBIX BEIIECTB I10 TPYIINaM U IepruogaM. 3HaU€HHE EPUOUUECKOTO
3akoHa J[.11. MeHnaeneena.

XuMHyeckasi CBSI3b. BHABI XMMHYECKOM CBS3M. KOBAJICHTHAs, HMOHHAsd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIA. DHEPTUsl U JJIMHA CBSI3U. [10sIpHOCTD, HANTPABJIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMoNeKyIapHbIE B3AaUMOICUCTBUSI.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBbl MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeauHeHHs X. CoCcTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTALUTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. MctuHHble pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJIsIpHAsi KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaruys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHU OTEJIbHBIX MPEACTABUTENCH HEOPTAHMYECKUX BEILIECTB.



Knaccudukanus XuMU4eCKUX peakluidi B HEOPraHMUECKOH U OpPraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbI€ U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

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

Onektponutuyeckass aucconanus. CuilbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJAOPOJAA B TMPUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSAHUSA PAZJIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
JI.. MeHneneeBa 1 OCOOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEaKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxmenwe B mpupoje, crocoObl MONydeHwus, (pusndeckue u
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI MOTYYEHUS
KUCI0poaa. PU3NYECKMe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcupn cepbui(1V), okxcua
cepoi(VI). Cepuucras u cepHast KUCIOTHI U X coyid. OCOOCHHOCTH CBOMCTB CEpHOI
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpMeHeHne azorta
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. Ilpumenenue ¢ochopa u ero coenunHeHuid. dochopHbie
ya00peHus.

VYrinepon, HaxoxaeHWe B HOpUpoAe. AJIIOTPOIHBIE  MOJAU(DUKALMM.
dusnueckue U XUMHUYECKHE CBOICTBAa NPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIu. AKTHUBUPOBAHHBIA Yyroib, agcopOuus. DymiepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE H
xumuyeckue cporictBa. Okcun kpeMuusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetaiuioB B Ileproandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHune MeTayuioB B OBITY M TEXHUKE.
CmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl
NOJIyYEHUS METaJIOB: TUAPOMETAILTY Prusl, MAPOMETAITYPrus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmertamioB |A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELECTB U UX COCIUHEHUM.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajbllUuid: TodydeHue, (U3NYecKue Hu
XUMUYECKHUE CBOICTBA, TNPUMEHEHHE MPOCTHIX BEIIECTB U HMX COEIMHEHUHU.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro CcoenuHeHuil. AM{QOTepHbIE CBONCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



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

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U IUXpOMAaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

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

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuisl U conu xene3a(ll) u sxeneza(lll). [lomydenne u mpumeHeHue xenesa u
€ro CIJIaBOB.

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

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ¢Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3y4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C PacTBOPAMHU KHUCIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorens», «Cepa u €€ coenuHeHUs», «A30T U (pochop U MX COECTUHEHUND,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumun B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaYYHBIX METOJIaX MO3HAHUS U METO0JIOTMU HAy4YHOT0 HccienoBaHus. Hayunsie
MPUHIUIBI OPTaHU3ANKY XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEIbl U €ro nociueAcTBus. Poibs xumnn B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHsI TAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
o0ecreueHnH MUIEeBOi 0e30MacCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas 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 MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BELIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
puMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIA OJHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA 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
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK ¥ TOHATHH, MPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPTeTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opranusM, 3KocrucTema, onocdepa, MeTadbonu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIIIJIEHHOCTh, METAJUTYypPIUsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJbTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUS BBIICICHBI CICAYIONME COCTaBIISIONMIAC: OCO3HAHHE
OOyJarONMMHUCSI POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMAaMHU [IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHUSA IIpeaMeTa «XUMHUSD»  OTPaXaroT
c(OpPMHUPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKON MESITEIbHOCTH
oOyyJaromuxcs B MPoLeCcCe peaiu3alii 00pa30BaTeIbHON EITEIIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronmxcst B Mpolecce peaan3aiud 00pa3oBaTeIbHON NESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXXEHUSI K 3aKOHY U IPABOIOPSIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUEOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUeOHOM AEATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XUMHUHW, OCO3HAHUS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B IMOJYYEHUH U NOCIEAYIOIIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBSA3aHHBIC C XUMUUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI [IEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  YueOHO-HCCIeI0BaTeIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXXEHUS K TPy, JIIOJISIM TpyAa U pe3yibTaTaM TPYAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYATbHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO NPUPOOTOJIb30BAHMUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTHUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOLIECTBEHHOM NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeJCTaBICHUS 00 OKpYXarolleM MHUpEe Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOW KyJbTYpbl, B pEUIEHUU TJIOO0ANBHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHELIHOTO TPYJa U IKOJIOTHYECKU KOM(POPTHOM JKU3HU KaXKIO0r0 UieHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYLIHOCTH METOJOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINX B HEM U3MEHEHUI, YMEHUS J1eJIaTh 00OCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIIbCKOM AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NEeSATEIbHOCTH.

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(PHUKYy METOIOB IO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, NCCIIeIOBaHNE, HAOTIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHEC);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), 0o0ecIIeYnBaroIne dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITHXCs;
CITOCOOHOCTBH 0o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS W YHHUBEPCAIbHBIC y4YCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBbIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCHUTD PE3YJIbTaThl ACSITEIbHOCTH C ITIOCTABJICHHBIMU LIEISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W yCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTCPUH I KJIAaCCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;

YCTAHABJIUBATh TPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4a€MbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJAYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMUdecKkas (popmyiia, ypaBHEHHE XUMUYECKON PEaKITNn
— TIPU pPEIICHUH YYeOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a]ad, MPUMEHSTH



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

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKHUX 33714, IPUMEHEHHIO Pa3IMYHbIX METO/IOB
NIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (popm
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

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

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA TPU PadOTE C XUMUYECKOM
uHboOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BONPOCHI 0 CYIIECTBY 00CYX/1aeMOM TEMbI B XO/1€ JUAJIOTa U/NUIH
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TIPE3CHTAIlMCH pe3yJIbTaTOB ITO3HABATCIBHOW JCSITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO I COBMECTHO CO CBEPCTHHKAMH TTPH BHITIOJTHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PaOOThI MO0 UCCIEIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIICCTB, peaanu3allii yIeOHOTO MPOSKTa, U (POPMYIHMPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCACAOBAHMM IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ ILeM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh Ipe/laraéMblii aJrOpUT™M JCHCTBUIM mpu
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILIECTBIIATE CAaMOKOHTPOJIb JICSITEIHBHOCTH Ha OCHOBE camMoaHalIu3a Hu
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJBbTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMbI 10 XUMHUH Ha YIiyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHUs BKIIOYAOT CIICIM(PUUISCKUE IS
y4eOHOTO mpeaMeTa « XUMHUS» HayYHbIC 3HAHWSI, YMEHHS U CTIOCOOBI ICUCTBHI 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHWM, BUIBI AEATEILHOCTH IO
MIOJIYYCHUIO HOBOTO 3HAHWS M TPUMCHCHHWIO 3HAHWUN B Pa3IMYHBIX YYCOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
mporpaMme MO0 XHMHH TIPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI IO TOJaM
U3YUYCHUS.

10 KUIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B OOECIICUCHUH YCTOMYUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUM MPOOJEM SKOJIOTHYECKOU, SHEPTrEeTUUECKON U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aromMHBIE OpPOWTAIM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpynmna, pajadkai, CTPYKTypHbie (opMysbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUsI, O B3AMMHOM BJIUSIHUM aTOMOB U TPYIIIl 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
JIeATEeIIbHOCTH YEJIOBEKA, OOIIMX HAYUHBIX MPUHIIUIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHMIA:

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

COCTaBJISAITh YPAaBHEHUS] XMMHUYECKUX PEAKIMl M PaCKpbIBaTh MX CYIIHOCTD:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WILTIOCTPAIuU
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTIEIHHBIX
MIPEACTAaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MAaJTbMUTUHOBAS KUCIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

COPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPHUU CTPOCHHSI
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KIJIACCOB
OpPraHUYECKUX BEIIECTB: ATKAHOB, IIMKJI0AJTKAHOB, aJIKCHOB, aJIKaIUECHOB, AJIKUHOB,
apOMAaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJCTHIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NKOB, yIJIEBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIINX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOW CBSI3U (G- M 7-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbs (HEPTh, MPUPOTHBIN Ta3, YTOJb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS TPUMEHSATH 3TH 3HAHUS,

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSTH OCHOBHBIE OTIEPAITUN MBICIIUTEIHLHOM
NEATETbHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUIS1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
WCITOJIb30BaTh CUCTEMHBIC 3HAHUS M0 OPTaHWYECKON XUMHUHU ISl OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XMMUYECKUM (popMysiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTECPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMyIibI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33/1ad 10 PACIO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITPaBUII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAs CMbICH TTokazaresis [1JIK;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HHPOPMAIIHIO, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUKM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEIOBEKa, a TaKkxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoMma, S-, P-, d-aToMHBIE OpOWTAIHM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAasT JTUCCOIMAIMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkyu, CKOPOCTh XUMUYECKON pEeaklMi, XUMUYECKOE PAaBHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAXKHEUIITNX HEOPTAaHUIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON JEATEILHOCTH YEJIOBEKa, OOIMX HayYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUSA MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
10 UX COCTaBYy, XMMHUYECKUE PEAKIMH 110 PA3IUYHBIM MPU3HAKaM (YUCIIy U COCTABY
pearupyoomux BeUIecTB, TEMJIOBOMY 3(PQPEKTy pEeaKkIUd, U3MEHEHHUIO CTEIeHEH
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c()OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOJNUECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaThb JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnM», «OCHOBHOE U BO30YXIEHHOE JIHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeaIbHbIA U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU 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 TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OIHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKIuu; 3HA4YEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCJIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTTU BhIXOa MPOAYKTa PEaKINH; 00BEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eIeHNE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3yYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOpMYITHPOBATH IETh UCCIICOBAHUS, MPECTABIATH B Pa3IMYHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIM3UpPOBaTh U  OIECHHUBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyZIol U 1abopaTopHBIM O00OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(pOpMaILIHIO, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOCHHS OpraHu4YecKux coenuHeHuit A. M 8 bubmmorexa [JOK
' P P 8 e hitps://m.eds00.ru/d69df650
bytneposa
Uroro no pazneny 8
Paznea 2. Yraesogopoasnl
21 [IpenenbHbIE YIIIEBOAOPOIBI — AJIKaHBI, 5 bubmuoteka [IOK
' LAKJIOAJKAHbI https://m.edso00.ru/d69df650
HenpenenbHbie yrieBogopoO/Ibl: aJKEeHbI, bubmmoreka IIOK
2.2 14 1
aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubmmoteka IIOK
2.3 A 8
POMATHYECKHE YTJICBOOPOAEI (apeHE!) https://m.eds00.ru/d69df650
94 [IpupoaHbIE HCTOYHUKH YTIIEBOAOPOJOB U UX 4 bubmuoteka [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubnunoreka LIOK
2.5 r 4 1
IOTEHIPOHIBOAHME YIIEBOROPOAOR https://m.eds00.ru/d69df650
Hroro mo pasneny 35
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Crnuptsl. ®enon 11 1 bubnmorexa LHOK

https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
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KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsl. XKupbr
bubnunorexa LIOK
33 YIHEBOTEL o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTconepxaime opraHudecKkne coeIMHeHus1
bubnuoreka [IOK
4.1 A A .b 12
MITHBL AMIHOKHCTOTRL. HEIH https://m.eds00.ru/d69df650
Utoro no pazneny 12
Pa3znen S. BoicokoMoJieKyJISIpHbIE COeINHECHUSA
bubmuoreka [{OK
| B
5) BICOKOMOJIEKYJISIPHBIE COEITUHEHUS 6 httos://m.edsoo.ru/d69df650
Wroro mo pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue aroMa. [leproandeckuii 3aKoH
P ProA bubnunoreka LIOK
1.1 u [lepuoanueckas cucTeMa XMMHUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHOroo6pasue Bbu6moteka [JOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1. X 1 1
3 HMHHCCIE peakinti o 3 https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pasnen 2. Heopranunyeckasi xumust
bubmmoreka IIOK
2.1 H 31 1 3
eMETAIRT https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
2.2 M 23 1 2
TRt https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pasznen 3. XuMus 4 XKH3Hb
31 Merto/ibl TO3HAHUS B XUMUHU. XUMUS U 9 bubmuoreka [{OK
' KHU3Hb https://m.eds00.ru/2dd57f24
Hroro no pazneny 9
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHUYEeCKON XUMHUH,
1 MpeICTaBIEHUE O 1 1 Henmens Bubmiorexa HOK
p https://m.eds00.ru/3686e6f5
MHOT'000pa3uy OpraHuYECKUX
COCTUHEHUN
DJIEKTPOHHOE CTPOCHUE aToMa
riepojia (OCHOBHOE U
2 ]}3]036p)K,I[éI(-IHOG COCTOSTHHS ) 1 1 Henmens buGnuorexa [IOK
Y ’ A https://m.edsoo.ru/Oce6fd4c
BasienTHBIE BOBMOXKHOCTH
aToma yriepojaa
XuUMHUYEcKas CBA3b B
OpraHUYECKUX COCTMHEHUSIX.
3 l\/liexaHmMH o0Opa3zoBaHUs 1 1 Henens bubmorexa [TOK
. P A https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpraHNYEeCKUX COSTUHEHUH A 1 2 Henens bubnmorexa LOK
P ' https://m.eds00.ru/9e595ch8
M. bytneposa
Buner nzomepun:
CTPYKTYpHas, bu6muoreka [JOK
5 1 2 Henens
[IPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661

OneKTpoHHBIE AP PEKTH B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OpPraHUuYECKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(UKauu u

bubnunoreka LIOK

6 CUCTEMaTHYCCKas 2 Hene
HeAe https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB
Knaccudukanus peakiuii B bubnuorexa [IOK
7 . 3 Henens
OpraHNu4eCKON XUMHH https://m.edsoo.ru/ba5706aa
Cucremaru3anus u bubnunoreka LIOK
8 . 3 Henens
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUN
psia, obmas popmyna,
HOMEHKJIATypa U U30Mepusl, b K
9 yp Y 3 nenens nonmoreka 1{O
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI
Du3nvecKkrue U XUMUIECKHUE bubmmoteka IIOK
10 N 4 nenens
CBOICTBA aJIKaHOB https://m.edso0.ru/3137711c
Haxoxnenue aikaHoB B
npupoae. CriocoOsl bubmmnoreka HOK
11 4 genens
MOJIy4YE€HUS U IPUMEHEHUE https://m.edsoo.ru/259b0as5hb
aJIKaHOB
[uxnoankansl: oOmas
dhopmya, HOMEHKIATypa 1
n30Mepusi, 0COOCHHOCTH but6mmorekxa [IOK
12 4 "enens

CTPOCHHS 1 XUMHUYECKHUX
CBOWCTB, CITIOCOOBI MOJTy4eHHs
U IPUMEHEHUE

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



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
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Pemrenne pac4€THbIX 3a1a4 HA
OIIpEeAEICHUE MOJIECKYJIIPHOU
(bopMyJIBl OPraHUYECKOro
BEIIECTBA [10 MACCOBBIM

bu6nmoreka [IOK

13 5 Henens
JIOJISIM aTOMOB JJIEMEHTOB, A https://m.edsoo.ru/bf84d8eb
BXOJISIIIIUX B €TI0 COCTAB.
CucreMaTuzanus u
00001IeHNEe 3HAHN 110 TEME
AJIKEeHBI: TOMOJIOTHYECKUH
psia, obmas popmyna,
HOMEHKIATypa, dJIEKTPOHHOE
14 H IpoC aH};I")FBeHHOC P 5 "Hepens bubnnorexa [IOK
poctp A https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYII.
CrpyKTypHas ¥ [IUC-TPAHC-
HM30MepHs aJIKCHOB
dusnyeckre 1 XUMHUYECKHE
15 CBOMCTBA aJIKeHOB. [ IpaBmito 5 Henens bubmorexa HOK
P https://m.edso0.ru/21069ccd
MapkoBHHUKOBA
CriocoObl nostyueHus u bubmuoreka [IOK
16 6 Henens
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[IpakTnueckast padora Ne 1 o
17 TeMe "llomydyeHue sTUIIEHA U 6 Henens bubmorexa HOK
y o https://m.edso0.ru/0941eed8
M3Yy4YEHHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
ompeieTIeHUE MOJICKYJIISIPHOMN bubnuotexa [JOK
18 6 Henens
(hopMyJITEI OPraHNIECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ANKaIMeHBl: CONPSKEHHEIE, bubnunorexa LIOK
19 g P 7 nenens 1

W30JIMpPOBaHHbIE,

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
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KYMYJIMPOBAaHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUs

XUMUYECKHE CBONCTBA bubmuorexa [IOK

20 .. 7 Henens
CONPSKEHHBIX JUECHOB https://m.edsoo.ru/e561253d
CriocoObl TTOTyYeHUs U bubnmnoreka HOK

21 7 Henens
MPUMEHEHUE AJIKAJIMECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHI
psia, obmas popmyna,
HOMEHKJIaTypa, 3J1€KTPOHHOE bubmmoreka [JOK

22 8 Hemens
Y MPOCTPAHCTBEHHOE https://m.edso0.ru/68b6cc4c
CTPOCHHE MOJIEKYI,
¢bu3nveckne CBONCTBA
XHUMUYECKHE CBOMCTBA bubnuorexa [JOK

23 8 Hemens
AJIKUHOB https://m.edso0.ru/23493a93
KauecTBenHsble peakiuy Ha bubmmnoreka HOK

24 N 8 Henens
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
CriocoObl nostyueHus u bubmuoteka [IOK

25 9 Henens
MPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€Tsl o

26 ABHEHUIO XHMIl;quKoﬁ 9 Hemest bubmorexa [OK
yp https://m.edsoo.ru/5db8e526
peakuuu
Cucremaruzanus u

27 . 9 Henens
0000111eHIe 3HAHUI 110 TeMe
ApEeHBI: TOMOJIOTHYECKUH Psi,
obmas hopmyrna

28 ast popmyia, 10 nenens bubmuoreka [{OK

HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

CTpOCHHE MOJICKYJ OeH301a U
TOJTyOJIa, UX (PU3UUECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA
apEeHOB: PEAKIUU 3aMEeILICHUS
XUMU4JeCcKHe CBOMCTBA
apeHOB: PEaKIuU
MIPUCOCTUHEHUS, OKHUCIICHHE
rOMOJIOT'0OB OEH30J1a

Oco0EHHOCTH XUMHYECKUX
CBOICTB CTHUpPOJIa

10 Henens

10 wenens

11 wenens

bub6nmoreka [IOK
https://m.edsoo.ru/a44alaed

bub6nmoreka [IOK
https://m.edsoo.ru/a44alae4

bubnunoreka LIOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEeEIICHUE MOJIEKYJIIPHOU
(bopMyJIBl OPraHUYECKOro
BEILECTBA

11 menens

bubnunoreka LIOK
https://m.edsoo.ru/53461a2c

33

CrniocoOsl MosTy4eHus u
MIPUMEHEHHE apEeHOB

11 venens

bubmmoteka IIOK
https://m.edsoo.ru/6f717d09

34

35

36

I'enernyeckas CBS3b MEXAY
Pa3IMYHBIMH KJ1accaMu
YIJIEBOJIOPOJOB

Pacuétel 1o ypaBHEHUAM
XUMHYECKHUX PEAKIIUM.
Cucrematuzanus u
000011eHIe 3HaHU 110 TeMe

ITpuponusiit ras. [lomyTHele
HEe(TSIHbBIE ra3bl

12 wenens

12 wenens

12 Henens

37

KameHHbIi1 yross 1 IpoyKThl
€ro nepepadoTKu

13 Henens

but6mmorekxa [IOK
https://m.edso0.ru/69b3398b
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38

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenne
IPOJIyKTOB IEPEepabOTKH
HedtH

13 Henens

bubnunorexa LIOK
https://m.edsoo.ru/21f9de78

39

I'enernueckas cBsi3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOIOB

13 Henens

40

l"anorenonpousBoaHbIE
YIJIEBOIOPOOB: 3JEKTPOHHOE
CTPOCHHUE; pEaKIINU
3aMELIEHUS rajoreHa

14 wenens

bubnuoreka [IOK
https://m.edsoo.ru/82b4d759

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumoneiicTBue
IHUTajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

14 genensa

42

43

44

CucremaTtu3zanus u
0000111eHE 3HAHUH 10
pazneny "YrieBonopoasr"
KonTponbHas pabota mo Teme
"Yrinesogopoas!”

[IpenenbHbIE OJHOATOMHBIE
CHOUPTBL: TOMOJIOTHUECKHUI
psa, obmas dpopmyna,
CTPOEHUE MOJIEKYII,
M30Mepusl, HOMEHKIIaTypa,
Kkinaccudukanys, puznyeckne
CBOMCTBa

14 genensa

15 "Henensa

15 Henensa

bubnmorexa LIOK
https://m.edso0.ru/20e89f22

bu6nmorexa LIOK
https://m.edso0.ru/95¢9e298

but6mmorekxa [IOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKUE CBOUCTBA

45 MPEACIIbHBIX OJTHOATOMHBIX 15 nenmens bubmorexa HOK
pedl A A https://m.edsoo.ru/26ee34fe
CIIHUPTOB
CriocoObI mosryueHus u
46 MIPUMEHEHHUE OJTHOATOMHBIX 16 nenenst bubmmorexa [JOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3dupsr:
HOMEHKJIaTypa U U30Mepus, bubnnorexa [JOK
47 16 Henens
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOTroaTOMHBIE CIIUPTHI:
ATHJICHIJIMKOJb U TJHMIICPHH, bubnnoreka [JOK
48 16 nenens
uX (pU3NYEeCKre U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObl nostyueHus u
49 MPUMEHEHUE MHOTOATOMHBIX 17 wenens bubmorexa HOK
p A https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHo: CTPOCHHE MOJIEKYITHI,
50 (pml/lqecmfe CBOICTBa ’ 17 nenens bubmorexa LOK
' " https://m.edso0.ru/2ce726f8
Tokcuunocth penona
XHUMUYECKUE CBOMCTBA bubmmoteka IIOK
51 17 nenens
¢denona https://m.edsoo.ru/037ca5f9
CriocoObI ostyueHus u bubmuoreka [IOK
52 18 nenens
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas pabora Ne 2.
Pemenue b K
53 18 Hexens noamoreka 1O

9KCIIEPUMEHTAIBHBIX 3a7a4
no teme "CrupTsl U GpeHosr"

https://m.edsoo.ru/fd0ced09
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CucreMaTusanus u

bubnunorexa LIOK

54 18 nenens
000011IeHNE 3HAHUH 110 TEME A https://m.edso0.ru/1810ch9b
AJbJieruibl 1 KETOHBI:
JNEKTPOHHOE CTPOCHHE
KapOOHMILHON TPYIIIBL; Bu6mmotexa [JOK
55 19 Hemens
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmas hopmyia, uzoMepus u
HOMEHKJIaTypa
AJBICTHIBI U KETOHBI:
. bubnuorexa [{OK
56 (u3HYecKre CBOWCTBA; 19 nenens
https://m.edso0.ru/c887425c
peaKuy MPUCOCTUHCHUS
Peakiuu oxucnenus u
57 Ka4eCTBCHHBIC PCAKIIHH 19 nenens bubmorexa [JOK
p A https://m.edsoo.ru/a393baad
aJbJICTUI0OB U KETOHOB
CriocoObI nosryueHust bubmuoreka [IOK
58 20 Hepens
anbJIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpeIebHbIE
KapOOHOBBIE KUCIIOTHI, bubmmnoreka HOK
59 20 Henens
0COOEHHOCTH CTPOCHMS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
N3omMepusa u HOMEHKIIaTypa
bubmmoteka IIOK
60 KapOOHOBBIX KHCJIOT, UX 20 menens
. https://m.edso0.ru/700cc87b
(du3nueckue cBOCTBa
XUMHYECKHE CBOMCTBA
bubnunorexa LIOK
61 IIpeNeIbHBIX OMHOOCHOBHBIX 21 "enens
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0EeHHOCTH CBOMCTB B
62 21 Hexens nomoreka [IOK

MYpaBbHUHOM KUCIIOTBHI.

https://m.edsoo.ru/bb31be71
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Muoroo0pasue kapOOHOBBIX
KUCIIOT

OcobeHHOCTH CBOWCTB:
HENpeAeTbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,

bubnunorexa LIOK

63 MKapOOHOBEIX, 21 "ene
AAKap HeAsmt https://m.edso0.ru/83a08773
THAPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIITHX KapOOHOBBIX KHCIIOT
ITonsiTvie 0 MPOU3BOJIHBIX
64 p )i 22 Henens bubnunoreka LIOK
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d
CrniocoOsl MosTy4eHus u
65 MIPUMEHEHHE KapOOHOBBIX 22 nenens bubmotexa [JOK
p p A https://m.edso00.ru/7c065c9d
KHUCJIOT
CrnoxxHbie 3GupBbL:
TOMOJIOTHYECKHUH psif, oOrmas bubmuoteka [IOK
66 22 Henens
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
DOu3nvecKrue U XUMUUYECKHUE bubmmoreka IIOK
67 o 23 Henens
cBOiicTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIxX 3ama4:
M0 YPaBHEHHUIO XUMHYECKON
68 peakiiu, Ha ONpeieNieHre 23 Henens
MOJIEKYJISIPHON (OPMYIIBI
OpraHUYECKOr0 BEIECTBA
[IpakTuueckas padora Ne 3. Bu6 OK
69 Pemrenue 23 "Henend nommorexa I1

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso0.ru/486671fb
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o Teme "KapOoHoBEIE
KUCIOTHI. CioxHbIe 3pupb!"

JKupsl: cTtpoeHue,

bub6nmoreka [IOK

70 M3UYECKUE U XUMUYECKHUE 24 Henens
b . A https://m.edsoo.ru/a19c5b98
CBOMCTBA (TUIPOJIU3)
Oco0eHHOCTH CBOMCTB
JKUPOB, COAEPKAIIUX OCTATKH bubnmnoreka HOK
71 24 uenens
HENPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupsl B Ipupoie
MpbUIa Kak COJIY BBICIIUX
KapOOHOBBIX KHCIIOT, KX
12 morouiee aencreue. [lousrue 24 Henens Bubmiorexa OK
’ A https://m.edso0.ru/3c566565
0 CUHTETUYECKHUX MOIOIIHAX
cpenctBax (CMC)
I'enernueckas cBsA3b
TJIEBOJOPOIOB U Bbubnuoreka IIOK
73 y AOPOA 25 Henens s
KHUCIIOPOJACOAEPKALINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
Pacuétrl o ypaBHEHUAM
74 yp . 25 "enens
XUMHYECKHUX PeaKIIHii
Cucremaru3anus u bubmmoteka IIOK
75 . 25 "enens
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/f8eaf2eb
OO01mmas xapakTepucTuKa
TJIEBOIOB M KiIacCU(UKALIS Bubnuoreka IIOK
76 y g Puican 26 Henens 1

YTJIEBOJIOB (MOHO-, TH- U
MOJIMCaxapubl)

https://m.edsoo.ru/7a9693al
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Monocaxapuabl: pusnueckue

bubnunorexa LIOK

77 CBOMCTBA U HaXOXXKJIEHUE B 26 nene
s Heae https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rroKo3sl, €€
3HAUCHHUEC B bubnunorexa LIOK
78 26 uenens
JKU3HEAEATECIILHOCTH A https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapuapl: caxapo3sa,
MaJibT03a U JIaKTO03a. bubnuoreka [IOK
79 27 wenens
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMECHECHHE JHCaXapHIOB
[Tonucaxapuasl: CTpoCHUE
MaKpOMOJIEKYJI, (pu3nuecKue
80 P yi1, ¢ ‘ 27 nenens Bbubmnorexa [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHUE
[ToHsiTHE 00 UCKYCCTBEHHBIX
81 y 27 Henens bubnuoreka [{OK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
OINpEelIETICHUE N0 BBIXOAA bubmmnoreka HOK
82 28 Henens
MPOAYKTA PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOXKHOTO
Cucremaruzanus 1
83 0000111eHHE 3HAHUH 110 28 "enens bubmmorexa TIOK
Hl A https://m.edso0.ru/08d4364c
pazneny
KonTponbhas pabota no teme
" bubnuotexa [JOK
84 Kucnopoaconepxarue 28 Hepens

OpraHUYecKHue CoeaMHEHUs"

https://m.edso0.ru/42c6678e
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AmuHBL: K1accudukarnys,
CTPOCHHE MOJICKYJI, 00IIast

bubnunorexa LIOK
85 opMYVIIa, U30MePUsL 29 "epens
(bopmyna, P, A https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa ¥ PU3NIECKHE
CBOICTBa
XuUMHYeCKUe CBOMCTBA bubnunorexa LIOK
86 29 Henens
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHUE aHWIHHA,
87 0COOEHHOCTU XUMHUUYECKUX 29 Hepens Bubmiorexa HOK
. A https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
CrnocoOsl MosTy4eHus u
88 MpUMEHEHHE aTu(aTHIECKUX 30 nemens bubmorexa HOK
P A https://m.edsoo.ru/eal38763
aMHUHOB
AMWUHOKHUCIIOTHI:
HOMEHKJIATypa U U30MeEPH,
89 (I)H3HHGCKHZI:;BOI>'ICTB3 " 30 menens bubmmorexa [JOK
) A https://m.edsoo.ru/d1773e80
OTtnenpHBIE IPEICTABUTENH O
AMUHOKUCIIOT
XUMHYECKHE CBOMCTBA
aMHHOKHCJIOT, X
90 OHOJIOTHYECKOE 3HAUCHUE 30 Henens Bubmiorexa OK
A https://m.edsoo.ru/77df705a
amMuHOKHUCIOT. CHHTE3 U
THJIPOJTU3 TICTITHIOB
Benku kak npupoaueie
91 HOJINMEDHEL, (I:)T ; KTYPBI 31 Henens bubnmorexa LOK
PBL, CTPYKLYP A https://m.eds00.ru/429e9899
O€eJIKOB
XHUMHUYECKHE CBOMCTBA b K
92 31 Hexens noaroreka 1O

0€eJIKOB

https://m.edso0.ru/6237306d
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A3zoTcoaepxaiiue

TeTEPOIUKINICCKUE
93 coennuenusa. HykienHoBbie 31 Hegens buGnuorexa [IOK
Y https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OuoJstornueckas pojib
[TpakTuyeckas pabora Ne 4.
Pemenne
94 SKCIIEPUMEHTAJIBHBIX 3a1a4 32 Hegensd Bubmorexa HOK
P | https://m.eds00.ru/8e3c02d1
o Teme "A30TcoiepiKaIue
OpraHUYeCKUe COeTUHEHU"
[IpaxTnueckas padora Ne 5.
Pemienue
95 SKCIIEPUMEHTAJIBHBIX 3a1a4 32 Hegensd Bubmorexa HOK
P | https://m.edso0.ru/bde3fdf6
o teMme "Pacno3naBanue
OpraHUYeCKUX COCTUHECHUI"
KonTponbhas padbota no teme
96 "A30TcoaepIKalme 32 Hegensd bubmiorexa LOK
P " https://m.edso0.ru/ce561bc7
OpPraHUYECKUE COCTUHEHHS
OCHOBHBIE TTOHATUSA XUMUH
BBICOKOMOJICKYJISIPHBIX
97 COETMHEHUN U METOABI UX 33 Henensa bubmiorexa LIOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —IOJMMepHU3alus U
MMOJIMKOHIEHCALTUS
[Tmactmaccel. YTunuzamnus u but6mmorekxa [IOK
98 33 "Henend
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypallbHbII
bu6nunorexa LIOK
99 CUHTETUYECKUE KayuyKH. 33 menens

Pesnna

https://m.edsoo.ru/246103ec
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100

Bouiokna: HarypanbHbIe,
HCKYCCTBEHHBIE,
cuHternyeckue. [loanumepsr
CHEIHaIbHOTO Ha3HAUYEHUS

34 »enens

bubnunorexa LIOK
https://m.edsoo.ru/5963a601

101

[TpakTuyeckas padora Ne 6.
Pemenue
AKCIICPUMEHTAIIbHBIX 337124
o Teme "Pacno3naBanue
IUIACTMACC Y BOJOKOH"

34 uenens

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMAaTU3aLMsI U3YUYEHHOT O
MaTepuaia 1o TeMe
"BpicCOKOMOIEKYISIpHBIE
coenuueHus"

34 genensa

bubnunoreka LIOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 1 bubnnoreka [HOK
HEACIIA
Xumuyeckui aneMeHT. M30Tonbl A https://m.edsoo.ru/59c112ee
5 CtpoeHue AIIeKTPOHHBIX 000I0YeK 1 ) bubnuorexa [JOK
HEACIIA
aTOMOB, KBaHTOBEIC UMCJIIa A https://m.edsoo.ru/b4d9fffa
Kiaccudpukanuss XuMHIeCKHX bubnuorexa [JOK
3 1 1 Henmens
3JIEMEHTOB (S-, -, d-, f-a;emMenThI) https://m.edso0.ru/61294af9
Pacnpenenenue 351€eKTpOHOB 110 bubnuoreka [IOK
4 1 2 Hemes
ATOMHBIM OpOUTAIAM https://m.edsoo.ru/f5f750fe
DIIEKTPOHHBIE KOH(UTYpallun
5 aTOMOE BJICMCHTOB(I)B OZEOBHOM u 1 2 Hezens bubmorexa HOK
N A https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUH
5 DIIEeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 ) bubnuotexa [JOK
HCACITA
DNEeKTPOOTPULIATEIBHOCTD A https://m.edso00.ru/a0764b24
Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
7 XUMHYEeCKHX daeMeHToB J[. 1 1 3 Henens bubmorexa HOK
o . A https://m.eds00.ru/16957c01
MeHieneeBa, CBA3b C COBPEMEHHOU
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMUYECKHUX AJIIEMEHTOB H 1 3 Hepens bubmmorexa [JOK
https://m.edso0.ru/f8468927
00pazyeMbIX IMH MPOCTHIX U
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CJIOKHBIX BCUICCTB 110 I'pyIIIiaM U
nepuoagam

Cucremarusanus U 0000nIeHue

bu6mmoreka [IOK

9 3 Hepnens
3HAHUM I10 TEME https://m.edsoo.ru/8fad2942
By xuMuueckou CBSI3H.
MexaHu3mbl 00pa3oBaHHs
10 KOBAJIEHTHOM cBs13u. Bomopoauas 4 "enens Bubmaorexa ITOK
] P https://m.eds00.ru/5a8072af
CBsA3b. MEeXMOJIEKYJIISIPHBIC
B3aNMOJICHCTBHSA
Baneurnocrts 1 BajieHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
11 . 4 wenens
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
WX T€OMETPUUYECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COEIMHEHUSX: COCTaB U 4 nenenst bubnnorexa LIOK
’ https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MOneKkyIsspHOTo 1
HEMOJIEKYJISIPHOTO CTpOeHUs. THIIbI bubnuoreka IIOK
13 yp p 5 Henens &
KPUCTAJUIMYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOMCTBA BEIIECCTB
[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUTHEIX 5 "Hepxens bubmmorexa LOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACKIIIIEHHBIE
15 1 HeHACHIIIEHHBIE, PACTBOPUMOCThH 5 Henens bubnnorexa [IOK
- s p ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsl
Crioco0b! BeIpaXKeHHsI KOHIIEHTPALUU bub6nuorexa [IOK
16 6 Hezens

pacTBOpOB

https://m.edsoo.ru/328e653a
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Pemmenne 3ama4d ¢ MCIOJIb30BaHUEM
HOHATHUH ""MaccoBas q0JIA

bubmuorexa [JOK

17 .. 6 Hemems
pacTBOpEHHOTO BellecTa', https://m.edsoo.ru/785e0ab4
"MoJIIpHas KOHLIEHTparus"
Krnaccudukanust 1 HOMEHKIIaTypa bubnmoreka [JOK
18 6 memens
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3amus 1 0000IeHne bubmuorexa [JOK
19 . 7 Henens
3HaHUI 110 TEME https://m.edsoo.ru/8d2c6a3a
KoHTposbHas pabota 1mo Temam
"Ctpoenue atoma. [lepunoanueckuit
3akoH U [lepuoanueckas cucrema bubnnoreka [JOK
20 7 Henens
XUMUYECKHX d51eMeHToB 1. 1. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BelecTna.
Muoroo6pasue BemecT"
Knaccudukanus XuMuaecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHMYECKON XUMHUU. 3aKOH bubnuoreka [IOK
21 7 Henens
COXPAHEHUs MacChl BEIIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YHEPTUU
MIPH XUMUYECKHUX PEaKIIHIX
TennoBble 3¢ (HeKThl XMMUYECKHX
22 eakii. TepMOXUMUYECKHE 8 Henens Bubmorexa ITOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus mo ypaBHEHUSAM
23 XUMHUYECKHUX PEAKIIUN U 8 Henens bubmmorexa LOK
p https://m.edso00.ru/87b13954
TEPMOXHUMHYECKUM YPaBHEHUSIM
CKOpoCTh XUMUYECKOM peakIuu, e&
24 3aBUCHUMOCTD OT Pa3IMUHbIX 8 Henens

¢axTopoB. Katanus u karanuzatopsl
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T'omorennsie u reTCPOrCHHLIC

25 9 Henenst
peaxkuuu
[IpakTuueckas padora Ne 1 o reme
26 "BausiHMe pa3nUYHbIX (GaKTOPOB Ha 9 Henens bubmmorexa [JOK
P . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEaKIIuU
OOGpatumbie 1 HEOOpATUMBIC bubnunoreka HOK
27 9 Henens
peakuu. XMMHUYECKOE PaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTiueckast pabota Ne 2 o Teme
"BrnusHue pa3nuyHbix GaKTOpOB HA bubnuorexa [JOK
28 10 memens
MOJI0KEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecuA"
DIEKTPOTUTHYECKAST TUCCOIIUAITHS.
29 CwibHBIC U CITa0bIe SJICKTPOIUTHI 10 memens bubmorexa [JOK
P ' https://m.edsoo.ru/5f766bdf
Cremnenb AuCCOIUAIINH
Honnoe npousseaenue Boasl. Cpena
30 BOJTHBIX :CTBO oB. Boso )10 HI)II;I 10 Henmens bubmorexa HOK
g P POB. BOA0POA " https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponu3 coneii. Peakmun,
31 N ofeKan He B pacTBOpPax 11 uenens bubmorexa HOK
P B P P A https://m.edso00.ru/09d5adbd
JIIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme
32 "XUMHUUECKHUE PEAKIIUH B PACTBOPaAX 11 Henens Bubmorexa ITOK
"p P P 8 https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC
33 eakiuu. Baxueime oKUCIUTEIN U 11 Henens bubmorexa HOK
pearii. 8 https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
MeTto/1 371eKTPOHHOTO (3JIEKTOHHO- bubnnorexa [JOK
34 12 Henens

HOHHOTO0) OanaHca

https://m.edsoo.ru/fb691387
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DJIeKTPOIIN3 PACTBOPOB U PaCILJIABOB

bubmuorexa [JOK

35 12 Henens
BEIIECTB A https://m.edso0.ru/93fb97d2
36 Pemenne 3amaq pa3IinyHbIX TUIIOB 12 Hememnst Bubmorexa ITOK
p https://m.edsoo.ru/5a859d16
37 Pemrenue 3a1a4 pa3iInyHbIX THIIOB 13 Henens bubnnorexa LIOK
Aatp https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001IeHNE
38 3HaHUI 110 TeMe "XUuMUYecKue 13 Henens bubnmorexa LOK
" https://m.edso00.ru/c161eb85
peakIuu
KonTtponpsHnast pabora o Teme bubnuoreka [IOK
39 " " 13 Henenst
XUMHYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAILIOB B
[Tepuoanueckoii cucreme
XUMHUYECKUX 351eMeHToB J[. 1. bubmuoreka [JOK
40 14 Henens
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHUS MX aTOMOB. Ou3nveckue
CBOMCTBAa HEMETAJIOB
ATIOTponus HEeMETaJIoB (Ha
41 puMepe KUciIopoja, cepsl, pocdopa 14 nenens bubmmorexa [JOK
pHMEp poaa, cepel, p A https://m.edsoo.ru/ef92c91c
U yTIepoa)
Bopopoa: nonyuenue, pusndeckue u bubnnorexka [JOK
42 . 14 Henens
XMMHUYECKHE CBOMCTBA. [ Mapubl https://m.edsoo.ru/0aa8f613
["ayoreHsl: HAXOXKACHHUE B TIPUPOJIC,
43 CIOCOOBI TONTyYeHUsI, PUBUUECKHUE U 15 "enens bubmmorexa LOK
Y L https://m.edso00.ru/4e223795
XUMHYECKHE CBOMCTBA
I"anorenoBonopoasl. Baxuernme
bu6mmoreka [JOK
44 KHCIIOPOJICOICPKAIINE COSTUHEHUS 15 Henens

TaJIOTCHOB

https://m.edsoo.ru/6b3255e6
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JlabopaTopHbIe U IPOMBIILICHHBIC
CIOCOOBI MOJTYYEHHSI FaJIOr€HOB.

bubmuorexa [JOK

45 15 mene
[IpruMeHeHue raJjoreHoB U ux HeAs https://m.edsoo.ru/6971aca4
COCIMHEHUN
[IpakTuueckas padora Ne 4. Pemenue
46 AKCIECPUMEHTAIIBHBIX 3a7a4 110 TEME 16 nenens bubmorexa [IOK
" P " https://m.edsoo.ru/8b26fecd
I'amorens!
Kucnopon: naboparopHeie u
IPOMBIIIJICHHBIE CIIOCOOBI
47 NOJy4YeHHUs, PU3NIECKUE U 16 Henens bubmmorexa LOK
y ’ . https://m.edsoo.ru/c8abc36a
XHMUYECKHE cBoMcTBa. O30H.
[IpumMeHeHne KUCIOpoia U 030Ha
bu6mmorexa [IOK
48 OKcHUIbI U TIEPOKCHUIBI 16 mene
A P A Heae https://m.edsoo.ru/5¢8816a0
bu6mmoreka [IOK
49 Pemenne 3amad pa3nuyHbIX TUIIOB 17
AaTp Heae https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJCHHE B IPUPOJC,
50 CH(I:CO6LI MIOJIy4YEHHUS (;HBI:/I‘ICCKI/IG " 17 nenens bubmorexa HOK
Y L A https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bu6mmoreka [IOK
51 CepoBozopo, CyIb(pUIbI 17
POBOZIOPOZ, CyIIbhHA Heae https://m.edso0.ru/7¢875999
Kuciaoponconepskamue coefnHEHUS
52 cephl gCO6GHHIZ)CTI/I CBOWCTB CEpPHOI 18 mepmens bubmorexa HOK
PPl P A https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[TpaxkTrueckas pabota Ne 5. Pemenue
53 JKCIIEpUMEHTAIBHEIX 33/1a4 110 TEME 18 nenens bubmiorexa LOK
" P ) f'l 8 https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHeHUS
A30T: HaX0XJICHUE B IPUPOJIE,
54 i pupon 18 Hexens bubmuorexa [JOK

CITIOCOOBI IOJIyUCHUA, (I)I/IBI/I‘ICCKI/IG u

https://m.edsoo.ru/badd2255
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XMMHYECKHE CBOMCTBA. AMMUAK,

HUTPU/IBI
Kucnopoxconepskamue coelMHEHN
55 azora %CO6CH}II)OCTI/I CBOMCTB 19 Henens bubmorexa LHOK
o A https://m.edsoo.ru/e2965afe
A30THOW KHCIIOTHI
[Ipumenenue azoTa u ero bubnunoreka HOK
56 . 19 venens
COCTMHEHUH. A30THBIC YA0OpEHUS https://m.eds00.ru/129f5059
®ocdop: HaxoKIEHHUE B IPUPOJIE,
CIocoObl ONy4YeHus!, PU3NYECKUE U
57 y Hus, i)} 19 Henes bubimoreka [IIOK
xuMudeckue cporictBa. dochumpr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,
58 docho c((l)) e(bxcz ne kuciotel. Conun 20 Henens bubmorera [JOK
p IE prratt ' A https://m.edsoo.ru/c7a2d429
(hochopHON KHCIIOTHI
[Ipumenenue docdopa u ero bubnuoreka [IOK
59 N 20 Hepenst
coenuaenuii. ®ochopusie ynoOpeHus https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue
bu6mmoreka [JOK
60 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEMe 20 uenenst
https://m.eds00.ru/8175ac3f
"A30T 1 gocdop u ux coenuHeHus"
Yrnepoa: HaXoXJIeHUE B PUPOJIE,
JIOTPONHBIE MOAU(UKALINY; bubnnorexka [JOK
61 . 21 enens
dbuznyecKkrue 1 XUMUIECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MPUMEHEHUE
Oxcup yriepona(ll), okcun
62 e oya(l\ﬁ)) r(on)LHasl KHCIIOTa U 21 venens bubmorexa HOK
y" poaL 4 A https://m.edsoo.ru/dba58adf
e€ conu
bubnnorexa [JOK
63 Pemenue 3anay pa3nuyHbIX TUIIOB 21 nepens nonmoreka L

https://m.edso0.ru/6029b609
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KpeMmunii: Haxox1eHue B IPUPOJE,

bubmuorexa [JOK
64 0 e €CKHe 22
CHOCODERL HOAYH i{m’ Pusmicckue 1 HEA https://m.edso0.ru/143558ab
XUMHUYECKHUE CBOKCTBA
Oxkcua kpemuusi(1V), kpemuueBas bubnnoreka HOK
65 22 nepens
KHCJI0Ta, CUIUKATHI https://m.edsoo.ru/3170e7bl
[IpumMeHeHrne KpeMHHS U €T0 bubnmoreka [JOK
66 coenuHenuii. CTeKI0, ero 22 "enens https://m.edso0.ru/393cdac0
MOJIyYeHHUE, BUBI CTEKIIA https://m.edso0.ru/5823cefb
bubmuorexa [JOK
67 Pemenue 3a1ayu pa3auvyHBIX THIIOB 23
ATLP HeAeHA https://m.edsoo.ru/b624f801
Cucrtemaru3zanusi 1 00001ICHUE bubmuoreka [JOK
68 . 23 Henens
3HaHui o teme "Hemerannr" https://m.edsoo.ru/6e864db5
KoHnTposapHas padboTa mo Teme
69 HTPOJIbHAsL padoOTa 110 TEM 23 Hexens bubnnorexa [HOK
"Hemerannbr" https://m.edso00.ru/d0484c76
AHanm3 pe3yJbTaToB KOHTPOJIBHOM bubnunorexa [JOK
70 24 "enens
paboThl, KOPPEKITUs OMHOOK https://m.edso0o.ru/2b7e9510
[TonoxeHne MeTaioB B
Ilepuonnueckoi cucreme
XUMHYECKHUX JIEMEHTOB. bubmuorexa [JOK
71 24 Henens
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16c¢
DIIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
O6mue ¢puznyueckue CBOCTBa
72 MeTaiioB. [IpuMeHeHrne MeTaioB B 24 nenens bubmorexa [JOK
P " https://m.edsoo.ru/51dac9d3
OBITY U TEXHHKE
C . K
73 1aBbl MeTaiuioB. Koppo3us 25 Heners bubnuotexa [JOK

MCTAJJIOB

https://m.edsoo.ru/42b872e3
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bubmuorexa [JOK

74 Pemenue 3amay pa3inyHbIX TUIIOB 25 Henens
p https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH Psif
75 HapspKeHnil MetasutoB. OO0me 25 Henens buGnnorexa LIOK
P ] https://m.edsoo.ru/94eb377a
CIOCOOBI MOJTYyYEHUS] METAJIOB
OO01mast XapakTepuCTHKA METAJIOB
|A-rpynnsl [leppoauueckoii cuctemsl
XUMUYECKHX AneMeHToB. Hatpuii n bubnuorexa [JOK
76 . 26 Henens
KaJuii: mojay4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBONCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
OO0m1as XxapakTepucTUKa METAIOB
IHA-rpynns [lepuoanueckoit
CUCTEMbI XUMUYECKUX JIEMEHTOB.
77 Maruuii 1 KaJplui: MOIyYeHHUE 26 Hene Bubmorexa ITOK
: Heaeus
y g https://m.edso00.ru/7c3e49c0
dbuznyecKkrue 1 XUMUYEeCKHe CBONCTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U MX
COeTMHEHNN
78 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 2% bu6mmoreka [IOK
HeeIIs
YCTpaHEHUS https://m.edsoo.ru/c74bfae9
AnOMUHUN: IONTy4YeHue, pusnueckue
79 U XMUMUYECKHE CBOMCTBA 27 menens bubmorexa [JOK
’ https://m.eds00.ru/0e79b266
MPUMEHEHUE
AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCHUIA ATFOMHUHMS, bubnnorexka [JOK
80 27 Hepens
TAAPOKCOKOMIUIEKCHI AITFOMUHHS, UX https://m.edsoo.ru/5d12d318
MPUMEHEHUE
81 Pemenue 3a1a4 pa3TuIHBIX THIIOB 27 uenens
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[IpakTuueckas padora Ne 7. Pemenue

82 3KCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME 28 Henens Bubmorexa ITOK
" P " https://m.edsoo.ru/27a4af43
MeTtasuibl TJIaBHBIX TIOATPYIIIT
OO01mas XapakTepuCTHKa METAJIOB
no6oyHbIX oarpymn (b-rpyrmi) bubnmoreka [JOK
83 . 28 Hepens
Ilepronnueckoit cucTeMsl https://m.eds00.ru/610d7431
XUMHYECKHUX DIIEMEHTOB
duznyeckre 1 XMMHUYECKHE CBOMICTBA
84 XpoMa U €ro COETUHEHNN, UX 28 "enens bubnnorexa [IOK
p ’ https://m.edso00.ru/9911bef3
MIPUMCHCHUE
Baxneiimue coequHeHNs Maprasiia.
85 [Iepmanranar xKamus, €ro 29 nenens bubnorexa [IOK
P 9 https://m.eds00.ru/039d69c8
OKHUCJINTEIbHBIE CBOMCTBA
dusznueckre U XUMHUYECKUE CBOIICTBA
JKele3a M €ro COCAUHCHUM. bu6mmoreka [JOK
86 29 Henens
Ilonyyenue u IpUMEHEHHE CILIABOB https://m.edso0o.ru/1b7f8741
Kenesa
dusnyeckue 1 XUMUYECKHE CBOMCTBA
87 MEJIN U €€ COeTMHEHNM, UX 29 Henens bubmmorexa LOK
’ https://m.edsoo.ru/2bc0f954
pUMEHEHUE
duznueckre 1 XUMHUYECKHE CBOMICTBA
IIMHKA U €T0 COeTUHEHUH, NX bu6mmorexa [IOK
88 30 "Henend
IpuMeHeHue. [ HIpOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[TpakTrueckast paborta Ne 8. Pemenue
bu6mmorexa [IOK
89 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME 30 Hemens
" " https://m.edsoo.ru/a6e352ea
MerTaibsl TOOOYHBIX MOATPYIIT
Bbubanoreka [IOK
90 Pemenue 3a1a4 pa3TuIHBIX THIIOB 30 "Henens 1

https://m.edsoo.ru/a8b83d83
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O00011eHUE U CUCTEMATU3 AL

bubmuorexa [JOK
91 M3YYEHHOTO MaTepHalia 1o TemMe 31 Henmens
" " https://m.edsoo.ru/e91fe975
Merannbl
KonTtponpHast pabora o Teme bubnuoreka [IOK
92 " " 31 nenemst
Meraisl https://m.edso0.ru/83f63ea3
AHanu3 pe3yJibTaTOB KOHTPOJIbHOM bubnunoreka HOK
93 31 Hepnens
paboThI, KOPPEKIIHS OIMHUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumuu B obecrieueHuun
CTOWYUBOTO Pa3BUTHUS
94 y p 32 Hexens bubnuorexa [JOK
yenoseuecTBa. [loHsATHE 0 HAYUHBIX https://m.eds00.ru/080fe1f0
METOJIaX UCCIIEIOBAaHUS BEIIECTB
Hayunbie npuHIIUIIBI OpraHU3aluu
XUMHYECKOIO IPOU3BOJCTBA. bubnuorexa [JOK
95 32 uenens
[TpoMbInieHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUS] BaKHEUIIUX BEILIECTB
XUMHUYECKOE 3arpsi3HEHNE
96 OKPYIKAIOIIEH CPEIbI U €ro 32 "Henens bubmorexa [IOK
24 P https://m.edso00.ru/9f11bf51
MOCJIE/ICTBHS
XuMHUs ¥ 3I0POBbE YEITOBEKA. bu6mmoreka [JOK
97 33 menens
JlekapcTBEHHBIE Cpe/ICTBA https://m.eds00.ru/a6552721
Xumus numu. Poiab XxuMun B
98 00€eCIIeUeHNH ITHILIEBOI 33 "Henend Bubmorexa ITOK
https://m.edso0.ru/1f7b5bd2
0€e301acHOCTH
Kocmernyeckue u napgromepHsie bubnnoreka [JOK
99 33 Henmens
cpeacrtsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEIIBCTBE. BuG OK
100 Baxwneiimme ctpouTenpHbIC U 34 uwepnens nomorera L

KOHCTPYKIOHMOHHBIC MaTCPUAJIbL

https://m.eds00.ru/61e69003
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XHUMHS B CEJIHLCKOM XO3SIUCTBE.

bubmuorexa [JOK
101 Opranndeckue 1 MUHEPAIbHBIC 1 34 nenens https://m.edsoo.ru/fd39587d
yaoOpeHus
CucremaTtu3zanus 1 0000IICHUE bubmuorexa [JOK
102 1 34
0 3HAHUI 110 TEME HeACTH https://m.edso00.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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