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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmMa mo XMMHU Ha YPOBHE CPETHEro OOIIero 0Opa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COOQ), npencraBieHHbIX B DefepalibHOM TOCYyJAApCTBEHHOM O0Opa30BaTEIbHOM
crangapre COO, c yuérom Konnenuuu npenojaBaHus y4eOHOro mpeamera
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pa3putusa BocnuTanus B Poccuiickoii denepannu Ha nepuos a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTaldd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIIUYME, a TAKXKE JJIs
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHHu3anusix mpodeccuoHaIbHOro 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, pealu3alus KOTOpoh oOecrneunBaer
MOJIyYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTTUTAHUS U PA3BUTHS 00YyUaIONIUXCsl CPEICTBAMH TIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa3oBaTebHBIX JOCTHXKCHHM OOydaromuxcs B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
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 mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
W3YUYCHHUS OTIEIIbHBIX TEM;

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

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yTiIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpeaHero 00111eTO0 oOpa3zoBaHus (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-IIO3HABATENbHBIX  JACMCTBUIA  0OydYarollerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi yCTaHOBICHHOUM MPOrpaMMON 10 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTaBISIONICH coAepkaHUsl Y4eOHOro mpeamera «XUMUsD)
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUiIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAlOM MOJIyYEHHS] XUMUYECKOTO 00pa30BaHus
B paMKax HW3y4YEHHUs CIHELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B 31011 CBSI3M n3yueHue npeamera « XuMUsD» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsioy ¢ stum, B cBere
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
o0pa3oBaTeIbHOI MPOrpaMMBbl CPEIHETO O0IEro 00pa30BaHus U3yUYEHHUE MpeaMeTa
«X¥UMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BuTUsl OOywaroumxcs, Ha (GOPMUPOBAHHME Y HHUX OOIIEUHTEIEKTYalbHbBIX
YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOrpaMMe IO XHMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOr0 ypOBHEH
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 ONPENeiIEHHOE TEOPETHUECKOE [OMNOJHEHUE, IO3BOJISIONIEE
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 YIIIyOJeHUS NPEACTABIECHUIN O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCcsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTpOeHUH aroMa. XHUMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
GbopMUpOBaHHEM TMpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM BJIUSHUHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUe€HNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTiyO01EHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro mpoduis (T1aBHBIM 00pa30oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIel cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSAHME CMEXHBbIE MpeAMeThl. Tak, HampuMep, B COJAEpPNKaHUU
npeaMeTa A KJIAcCOB XMMUKO-PU3nyeckoro npodusis 00ibl10e 3HaYyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B PU3HUKE: AaTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozeKyJsipHast Teopus B PU3UKE), 3aKOHBI COXPAHEHMSI MACChI U SHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e Bpems B coaepkaHUM MpeAMeTa Uil KIACCOB XUMHKO-
ounonornueckoro npoduiasi OONBLINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae nmpeocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO 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 MPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPTAaHUYECKHUX BEIIECCTB
CIIy>)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

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

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM YypOBHE HU3YYEHHs MpeAMeTa MpeArnoiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled posin B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJbTypbl UY€lOBEKa, a TAaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3[I0POBBIO U MPUPOTHON CpeJIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX, 00 0OLINX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

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



MIPOTHO3WPOBAHUS SIBICHUH, UMEIONINX ECTECTBEHHO-HAYUHYIO MPUPOIY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEIIECTB;

e yIIIyOJICHUE MPECTABICHUHN O HAYYHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
JUISL TIPUOOpETeHUS yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMera  «XUMHUS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHHUS K TMPOLeCCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbI0 U TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYPbI, TPUOOPETEHHUE OIbITa OOIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 yaca B HeZlelo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHUYeCKUX COeAMHEHUSIX. TUIbI THOPUIU3AIIMKI AaTOMHBIX OpOUTANICH yTiepo/a.
MexaHuzMbl  00pa3oBaHHs KOBAJIEHTHOM CBsi3M (OOMEHHBI W JIOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl u30MepUM: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [loHsTue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiaccU(UKALUS OpraHUYecKux peakuuil. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHHE MOJEICH MOJEKYJ OpPraHUYECKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
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 M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIKEHOB, SP*-THOPHAN3AIH
aTOMHBIX opOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKUuu IPUCOCIMHEHHUS, 3aMELICHHUS B (-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CBS3b. CIIOCOOBI MOMYYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE aJIKaIueHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE CBOMCTBA: PEAKIIUU MPUCOETUHEHHUS, TUMEPU3ALINYI U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIOCOOBI MOJyYEHHS] U IPUMEHEHUE
AJIKWHOB.

ApoMaThuecKue YTIEeBOJOPOJbl (apeHsl). ['oMonoruueckuil psii apeHOB,
obmrast hopMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyiabl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JbHOM KOJIbIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEeaKUWd NPUCOCAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. (OcoOeHHOCTU
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CriocoObl moayueHus u
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

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



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoOaelcTBHE IUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
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 Kajus, B3aMMOJCHCTBUE AallETWIICHA 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
MJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJl YTIIE€BOJOPOJOB U
raJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBienre 0 MEXaHU3ME peakiuii HyKJIeopuIbLHOTO 3amelieHus. JleiicTBre Ha
opranu3M denoBeka. CrocoObl MOTydeHHs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHOM Tpynmnbl. ['oMoJIOrMYeCcKUe psisibl allbJETUI0B U KETOHOB, 00IIas
dopMyna, mzomMepuss U HOMEHKIaTypa. Du3nMuecKue CBOWCTBAa albAETUIOB U
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHI0OB U KETOHOB: PEaKLIUU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
IIOJIyYEHUS M IPUMEHEHHE AJIBJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
INIMKOTEH M 1eiunoso3a. CTpoeHue MakpoMOJIEKYJl Kpaxmania, TJIMKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BI: TUIAPOJIH3, MOdyYeHHe >PHUpPOB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHUpPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(1l), XxuMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM menu(Il), B3aumopaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «Crnuptel U (EHOJB,
«Kap6onoBbie kuciaotbl. CI0KHBIE dPUPD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moiiekyn, oOmas Gopmyiia, U30MepHsi, HOMEHKIATypa U (pU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTH4eCcKoro psiaa. CTpoeHre aHUINHA.
B3auMHoe BiMgHHME Tpynm aTroMOB B MoJsiekysne aHwinHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyuyeHUs: U TpuMeHeHue anudaruueckux amMuHOB. [lonmydeHue aHwiMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTEIN O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHnE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MENTH/IOB.

benku kak npupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcoaepKale oOpraHudeckue CoeTMHeHus» U «Pacno3naBanne opraHnueCcKux
COEIMHEHUI.

BbicokoMoJ1eKyJIIpHBbIE COeIMHEHNS.

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



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

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

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAXO0XKAECHUE MOJIEKYJISIPHOU
(bopMyITBI OPraHNUYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH W/WUIW HUCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MMPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MEXIpEeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNoTe3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpPOTPO(PHBIA TUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, nBIXaHWE, OENKHW, YTJIEBOIbI, JKUPBI, HYKIECHHOBBIC KHUCIIOTHI,
(hepMEeHTHI.



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

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OpPOUTAIISAM.
DJNEeKTpOHHBIE KOHPUTYpALlMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprofaM. 3Ha4YE€HNE NEPUOINIECKOTO
3akoHa [[.11. Menpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbeie cBsa3u. BonoponHas CBs3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T'€OMETPHUUECKUM CTPOEHUEM (HAa MIPUMEPE COETUHEHHI
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

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

[Tonarue o aucnepcHbix cucremax. MctunHbie pactBopsl. [Ipencrasienue o
KOJUTOMHBIX pacTtBopax. CmocoObl BBIPRXKEHHUS KOHILIEHTPALIMA PAcCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpanusa. HacelleHnsie n
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpalICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

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

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcTranTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakumu. [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.
DNEKTPOJIN3 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.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoa, cepsl, pocdopa u
yriiepona).

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

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOObI MOJYyYEeHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U NX COCIMHEHHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
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. Oxcun cepbui(IV), oxcua
cepsl(VI). CepHucTas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEPHOM
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. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

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

VYrinepon, HaxoxaeHWe B HOpUpoAe. AJIIOTPOIHBIE  MOJAU(DUKALMM.
dusnueckue U XUMHUYECKHE CBOICTBAa NPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yriepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE H
xumuyeckue cporctBa. Okcun kpeMHusi(IV), KpemHHeEBasi 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 cBoiicTBa MeTawioB. lIpuMeHeHue MeTamsioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl
NOJIyYEHUS METaJIJIOB: TUAPOMETAILTY Prusl, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mast xapakrepuctrka MetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



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

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomatsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xeneza(ll) u sxenesa(lll). [lomydenne u mpuMeHeHuE Kene3a u
€ro CIJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
IIPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIe, HW3Y4YEeHHE KOJuleKIuu «MeTtamiel M CIUIaBbl», B3aUMOICHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEHN, KAYECTBEHHbBIE PEAKLIMU Ha HEOPTraHWUYECKUE aHWOHBI, KATUOH BOAOPO/Ia
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTamibl TJIaBHBIX MOATPYIID, «MeTamuibl TOOOYHBIX TOATPYIIID.

XuMHS U KU3Hb.

Ponp xumun B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUN HAYYHOTO UccieaoBanus. HayuHbie
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJTYyYeHUs] BXXHEUIIIUX BEIIECTB (Ha MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumus MW 3I0pOBbE UeloBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XumMun B pa3BUTUH MEIULIUHBI.

XUMHsI TAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



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
puUMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIU 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
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce oCylIeCTBIISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, 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, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboanu3M, 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 TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

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

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIMTAHNS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;

MHTEPECA U IT03HABATEIbHBIX MOTUBOB B MTOJYYEHUH U MOCHEAYIOIIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

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

4) popMuUpoOBaHUSA KYJbTYPbI 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 TPYJOBOIN AEATEIbHOCTH;

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

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

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

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

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3ybTaTaM TPYJAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHH
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;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHOM NPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeaCcTaBlIeHus. 00 OKpY:KaroleM MUpE KaKk O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHOW KyJbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAXKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOJAIIUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ UMEIOIINXCS JAHHBIX C IICJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paznuyHbIX chepax npodeccruoHaabHOM
JIESITETbHOCTH.

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(PHUKy METOIOB TO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, HayYHbIA (paKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

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

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

1) 0a3oBble JJOrH4YecKue JeCTBUSI:

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

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

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

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHHUE XUMUUYECKON peaKIuu
— MPU pelIeHUH YYeOHBIX MO3HABATEIbHBIX M NMPAKTUUECKUX 3a7ad, MPUMEHSTH



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
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 OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTaTOB HCCIEA0BAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX MHGpoOpMalu (HAYy4HO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTH;

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

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAIMOHHO-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 MIPU PabOTE C XUMUUECKOU
uHboOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMbI B X0O/1€ JUAJIOTa U/WUIH
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUYCCKONH pabOThI 10 MCCICTOBAHUIO CBOWMCTB
W3Y4aeMbIX BEIICCTB, peaau3allii yIeOHOTO MPOEKTa, U (OPMYIUPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (}exTUBHBIN Ccrnoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb JEATENBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJbTaThl OCBOCHUS MPOrpaMMBbl [0 XMMUU HA YIiIyOIEHHOM
YPOBHE Ha YPOBHE CPEHETO 00I1IEr0 00pa30BaHus BKIIOYAIOT CIeU(pUIECKUE 1JIs
y4eOHOTro mpeameTa « XUMHUS» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH T10
OCBOEHUIO, MHTEPIPETAIMN U MpeoOpa30BaHUIO 3HAHWM, BUIbI JEATEILHOCTH IO
MOJlyYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO TOJaM
WU3Yy4YCHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECHEUYEHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrnieueHnu PalMOHAIEHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKd 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpylma, paadkal, CTPYKTypHble (opMynbl (pa3BEpPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTypHass M NPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTUYECKAsl), W30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOAOPOAIDI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKHUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBJICHUM; IPEICTABJICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbI 3dexti, opueHtanTsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUH U OE30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NeSATEIbHOCTH YeJIOBEKa, OOIIMX HAyYHbIX TPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TIEPEPAOOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS MpPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

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

COCTaBJISAITh YPaBHEHMSI XMMHUYECKUX PEAKIMI M PACKPBIBATh X CYLIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEICTBOM  COCTABJICHMS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS NI OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJICMHOBAsA, MAJIbMUTUHOBAsI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWJINH, JTUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

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

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTaB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTENEH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: aJIKaHOB, IIMKJIOAIKAHOB, aJIKCHOB, aJIKAJIMEHOB, aJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIHPTOB, albJIETUI0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIVIeBOJOB  (MOHO-, JHM- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIUM C KCIOJBb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (OG- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €ro IEPepadOTKH U IPAKTHIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSTH OCHOBHBIE OTIEPAITUN MBICIIUTEIHLHOM
NEATETbHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, 000OIIEeHWEe, 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 E€CTECTBEHHO-HAYYHBIX IMPEIMETOB JIA
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XMMUYECKUM (popMysiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAcy€Thl MO HAXOXJCHUID XUMUUYECKOH (OpMyIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, 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 XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBUII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

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 OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

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

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABIEHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYI0 HH(POPMAIIHIO, TIepepadbaThiBaTh €€ U UCIIOJIH30BAThH 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
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPTeTHUYCCKOW W THIICBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO M TPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
ANIEKTpOHHAs o00o0JiouKa aroma, S-, p-, d-aToMHBIE oOpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUINYECKAasl pEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JTUCCOLMAIMS, CTENeHb JIUCCOIMAIINH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAHHUSI MPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON JEATEILHOCTH YEJIOBEKa, OOIMX HayYHBIX
MPUHLHNAX XUMHYECKOTO MMPOU3BOJICTBA;

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



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

C(pOPMUPOBAHHOCTb YMEHHUS ONPEAEIATh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
10 UX COCTaBYy, XMMUYECKUE PEAKIIMH 10 Pa3IUYHbIM PU3HAKaM (YUCIy U COCTaBY
pearupyoomux BeUIecTB, TEMJIOBOMY 3(PQPEKTy pEeaKkIUd, U3MEHEHHUIO CTEIeHEH
OKHUCJIEHHSI 3JIEMEHTOB, OOpPaTUMOCTH, YYacCTHIO KaTalh3aTopa W JIpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

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

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MNEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHM», «S-, p-, d-aToMHbIE
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenzeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OajlaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



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 PAaBHOBECHSI IO/ BIUSTHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

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

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
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-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs,;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B HM30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKIUK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOJTBEPKACHNE KAYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHJIWKATOPOB, H3Yy4YCHUE BIUSAHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBanueM, GOpMyITHPOBATH IETh UCCIEOBAHUS, TIPECTABISATH B Pa3ITNIHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIM3UpPOBaTh U  OIECHHUBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMHUYECKON 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

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue OCHOBBI OPraHUYECKOW XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTp OCHUS 0p FaHUYECKUX COE I/IHCHI/IIEI) A'M 8 bubmorexa LIOK
' P P A e https://m.eds00.ru/d69df650
bytneposa
Uroro no pazaeny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.edsoo.ru/d69df650
2 HenpenenbHbie yrieBoaopoOIbl: alKEHbI, 14 1 bubnnorexa [JOK
' aJIKaJVECHBI, aJJKMHBI https://m.edso00.ru/d69d{650
bu6nunorexa LIOK
2.3 ApomaTnueckue yriaeBoaopoabl (apeHbl 8
P Y AOPOJLI (aperei) https://m.eds00.ru/d69d{650
24 IIpupoaHbIE HCTOYHUKH YIJIEBOJOPOIAOB U UX 4 bubmmnoreka HOK
' nepepaboTKa https://m.edsoo.ru/d69df650
bu6mmoteka IIOK
2.5 r 4 1
AIOTCHIPOUSBOAHKIE YTIIEBOAOPOAOS https://m.edso00.ru/d69df650
Hroro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
b K
3.1 Crnuptsl. ®enon 11 1 noamorexa 1O

https://m.edso00.ru/d69d{650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.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 hitps/m.cdsoo.ru/d69df650
a¢upsl. XKupbr
bubnunorexa LIOK
33 YTIeBOTE! ¢ hitps://m.eds0o.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcogep:xamue OpraHudecKue coeIuHeHust
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 12 bubmorexa LHIOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3zaea S. BoicokomoJieKky/JIIpHbIE COeIUNHECHUSA
5.1 BrIicokOoMOnEKYIIpHbIE COEAUHEHUS 6 bubmorexa HOK
' yp a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHAX 9 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd57£24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 1 | bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bubmuoreka [{OK
1.3 X 19 1 3
HMITHECKHE peaKiitd https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
bu6nmorexa LIOK
2.1 H 31 1 3
CMETAILIbL https://m.edsoo.ru/2dd57124
2.2 MeTaner 23 1 2 bubmmorera [OK
https://m.edsoo.ru/2dd5724
Uroro no pazaeny 54
Paznea 3. Xumud u :Ku3HL
31 Meto/1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' JKU3Hb https://m.edsoo.ru/2dd57£24
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
bubnunoreka LIOK
1 IIPE/ICTAaBICHUE O 1
https://m.edsoo0.ru/3686e6f5
MHOT000pa3uu OPraHuYecKuX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
riepojia (OCHOBHOE U
2 ]}3]036p)KIlé£IHOC COCTOSIHHSI) 1 buGnuorexa [IOK
Y ' https://m.edsoo.ru/0ce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepojaa
XumuyecKkas CBs3b B
OpPTraHUYECKUX COCTUHEHUSIX.
bu6mmoteka IIOK
3 Mexanu3msl 00pa3zoBaHUs 1
. https://m.edso00.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubmuoreka [IOK
4 OpPraHUYECKUX COCTMHEHUN A. 1
https://m.eds00.ru/9¢595cb8
M. bytneposa
Buner nzomepun:
5 CTPYKTYypHas, | bubmmoreka [JOK
MPOCTPAHCTBECHHAS. https://m.edso00.ru/b0e61661

OnexTpoHHbIE 3G (DEKTHI 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 cucTeMaTuyecKas
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bu6nuoreka [IOK
OpraHNu4eCKON XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaru3anus u bubnunoreka LIOK
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUI
psia, obmas popmyna,

9 HOMEHKJIaTypa U U30MEepus, bubmmoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 Du3nvecKkrue U XUMUIECKHUE bubmmoteka IIOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
Haxoxnenue aikaHoB B

1 npupoae. CriocoOsl bubmmnoreka HOK
IIOJIyY€HUS U IPUMEHEHNE https://m.edsoo.ru/259b0a5b
aJIKaHOB
[uxnoankansl: oOmas
dhopmya, HOMEHKIATypa 1

12 n30Mepusi, 0COOCHHOCTH but6mmorekxa [IOK

CTPOCHHS 1 XUMHUYECKHUX
CBOWCTB, CITIOCOOBI MOJTy4eHHs
U IPUMEHEHUE

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



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemrenne pac4€THbIX 3a1a4 HA
OIIpEeAEICHUE MOJIECKYJIIPHOU
(bopMyJIBl OPraHUYECKOro
BEIIECTBA [10 MACCOBBIM

bu6nmoreka [IOK

13 JIOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIINX B €T0 COCTaB.
CucremaTtuzanus u
000011IeHNE 3HAHUH 110 TeMe
AJIKEeHBI: TOMOJIOTUYECKUI
psia, obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE
14 U IIPOCTPAHCTBEHHOE bubmmorexa LIOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYII.
CtpyKTypHas 4 LUC-TpaHC-
M30MepUs AJIKEHOB
dusnyueckrue 1 XUMHUUECKHE
15 CBOWCTBA ajlkeHoB. [IpaBuio bubmmorexa [TOK
https://m.edso0o.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl oNTy4eHus u bubnmnorexa [JOK
IIPUMEHEHNE AJIKEHOB https://m.edsoo.ru/665dc058
[IpakTnueckast padora Ne 1 o
17 teMe "[lonydyenue sTuieHa u bubamorexa LOK
. " https://m.edso00.ru/0941eed8
M3YyUYEHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 ompeieTIeHUE MOJICKYJIISIPHOMN bubnuotexa [JOK
(hopMyJITEI OPraHNIECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
19 AJKaJIUeHBI: COMPSIKEHHBIE, bubnunorexa LIOK

W30JIMpPOBaHHbIE,

https://m.edso0o0.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
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KYMYJIMPOBAaHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUs

20 XUMUYECKHE CBONCTBA bubmuorexa [IOK
CONPSKEHHBIX JUECHOB https://m.edsoo.ru/e561253d

)1 CriocoObl TTOTyYeHUs U bubnmnoreka HOK
MPUMEHEHHE aTKaIUCHOB https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTUYECKUM
psia, obmas popmyna,

” HOMEHKJIaTypa, 3J1€KTPOHHOE bubmmoreka [JOK
W OIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bbccdc
CTPOCHHE MOJIEKYI,
¢bu3nveckne CBONCTBA

7 XuMHUYECKHe CBOMCTBA bubnunoreka LIOK
AJIKWUHOB https://m.edso00.ru/23493a93

24 KauecTBenHsble peakiuy Ha bubmmnoreka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

75 CrniocoOsl oNTy4eHus u bubnnorexa [JOK
IIPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6fValea
Pemenue 3agau: pacuérsl 1o

26 YPAaBHEHUIO I)[mMIl;quKOﬁ bubamorexa LOK

https://m.edsoo.ru/5db8e526

peakuumn

7 CucremaTtuzanus u
0000111eHIe 3HAHUI 110 TeMe
ApEeHBI: TOMOJIOTHYECKUH Psi,

)8 obmas popmyna, bubnmnoreka [JOK

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, OKHCIICHUE
rOMOJIOT'0OB OEH30J1a

Oco0EHHOCTH XUMHYECKUX
CBOICTB CTHUpPOJIa

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

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

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

32

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

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

33

CrniocoOsl MosTy4eHus u
MIPUMEHEHHE apEeHOB

bubmmoteka IIOK
https://m.edso0.ru/6£717d09

34

35

36

I'enernyeckas CBS3b MEXAY
Pa3IMYHBIMH KJ1accaMu
YIJIEBOJIOPOJOB

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

ITpuponusiit ras. [lomyTHele
HEe(TSIHbBIE ra3bl

37

KameHHbIi1 yross 1 IpoyKThl
€ro nepepadoTKu

but6mmorekxa [IOK
https://m.eds00.ru/69b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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38

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

bubnunorexa LIOK
https://m.edsoo.ru/2119de78

39

I'enernueckas cBsi3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOIOB

40

lManorenonpousBoaHbIE
YIJIEBOIOPOOB: 3JEKTPOHHOE
CTPOCHHUE; pEaKIINU
3aMELIEHUS rajoreHa

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

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumoneiicTBue
IHUTrajJoreHaaKaHoOB C MAarHUEM
H IIUHKOM

42

43

44

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

[IpenenbHbIE OHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKUI
psa, obmas dpopmyna,
CTPOEHUE MOJIEKYII,
M30Mepusl, HOMEHKIIaTypa,
Kkinaccudukanys, puznyeckne
CBOMCTBA

bubnmorexa LIOK
https://m.eds00.ru/20e89122

bu6nmorexa LIOK
https://m.eds00.ru/95¢9e298

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



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

XUMHUYECKUE CBOUCTBA

45 MpEeAEIIbHBIX OJTHOATOMHBIX bubmmorexa LIOK
e A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosryueHus u
46 MIPUMEHEHNUE OJJHOATOMHBIX bubmorexa [IOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3dupsr:

47 HOMEHKJIaTypa U U30MEPHUS, bubnmnoreka HOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c¢788b2
XUMHYECKHUX CBOMCTB
MHoOroaroMHble CIUPTHI:

43 STUJIEHTJIMKOJb U TJIULEPHH, bubnnoreka [JOK
uX (pU3NYEeCKre U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CrniocoOsl MosTy4eHus u

49 IIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOJI: CTPOCHUE MOJIEKYJIBI,
50 (pml/mecm/l;)e CBOMCTBA ’ bubamorexa LOK
’ https://m.edso0o.ru/2ce72618
Tokcuunocth penona

5] XHUMUYECKUE CBOMCTBA bubmmoteka IIOK
dbenomna https://m.edsoo.ru/037cas5f9

57 CrniocoOsl oNTy4eHus u bubnmnorexa [JOK
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas pabora Ne 2.

53 Pemenue but6mmorekxa [IOK

9KCIIEPUMEHTAIBHBIX 3a7a4
no teme "CrupTsl U GpeHosr"

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/26ee34fe
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CucreMaTusanus u

bubnunorexa LIOK

54
000011IeHNE 3HAHUH 110 TEME https://m.edsoo.ru/1810cb9b
Anbsieruibl U KETOHBI:
3JIEKTPOHHOE CTPOCHUE
55 KapOOHMILHON TPYIIIBL; Bu6mmotexa [JOK
TOMOJIOTHYECKUE PSAbL, https://m.edsoo.ru/b139beaa
obmas hopmyia, uzoMepus u
HOMEHKJIAaTypa
ATNBIEruibl ¥ KETOHBI:
. bubnuorexa [{OK
56 (u3HYecKre CBOWCTBA;
https://m.edsoo.ru/c887425¢c
peaKIy MPUCOETUHEHUS
Peakuuu okuciaeHus u
57 Ka4eCTBEHHbBIEC PECaKIIUU bubnmorexa [IOK
P https://m.edsoo.ru/a393baa9
QJIBJICTUIOB U KETOHOB
53 CriocoOblI nosryueHust bubnuorexa [IOK
aJbIETUA0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmnoreka HOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
N3omMepusa u HOMEHKIIaTypa
bubmmoteka IIOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.eds00.ru/700cc87b
(bu3nueckue cBOcTBa
XHUMUYECKUE CBOKCTBA
bubnunorexa LIOK
61 MpeIeTbHBIX OJJHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
2 Oco00EHHOCTH CBOWCTB bubmuoreka [{OK

MYpaBbHUHOM KUCIIOTBHI.

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

OcobeHHOCTH CBOWCTB:
HENpeAeTbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,

63 JTMKapOOHOBBIX, bubmorexa [IOK
https://m.edsoo.ru/83a08773
THAPOKCHKAPOOHOBBIX
kuciaot. [IpeacraBurenu
BBICIITHX KapOOHOBBIX KHCIIOT

64 [TonsiTre 0 MPOU3BOAHBIX Bbu6mmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CrniocoOsl MosTy4eHus u

65 pUMeHeHHEe KapOOHOBBIX bubmmorexa LIOK

https://m.edso00.ru/7¢065¢9d
KHUCJIOT
CrnoxxHbie 3(DUpHI:

66 TOMOJIOTHUYECKUH PsijI, o0IIIast bubnmnorexa LIOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKrue U XUMUUYECKHUE bubmmoreka IIOK
CBOMCTBa 3(UpPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIxX 3ama4:

110 YPAaBHEHHUIO XUMHYECKON

68 peakuuu, Ha OIpeelIeHue
MOJIEKYJISIPHON (OPMYIIBI
OpraHUYECKOr0 BEIECTBA
[IpakTuueckas padora Ne 3.

but6mmorekxa [IOK
69 Pemienne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/486671fb



https://m.edsoo.ru/83a08773
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o Teme "KapOoHoBEIE
KUCIOTHI. CioxHbIe 3pupb!"

JKupsl: cTtpoeHue,

bub6nmoreka [IOK
70 (bu3nUecKre U XUMUYIECKUE
. https://m.edsoo.ru/al9c5b98
CBOMCTBA (TUIPOJIU3)
OcoOeHHOCTH CBOMCTB
71 JKUPOB, COAEPKAIIUX OCTATKH bubnmnoreka HOK
HENPEAEIbHBIX )KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupsl B Ipupoie
Mpbuia Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
. bubmuoreka [{OK
72 Mmoromiee aeicreue. Iloagrue
https://m.eds00.1ru/3c566565
0 CUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)
['eneTnueckas cBs3b
7 YTJIEBOIOPOAOB U bubmuoteka [IOK
KHCIIOPOACOAEPKALLIUX https://m.eds00.1u/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel 1o ypaBHEHUAM
XUMHUYECKUX PEAKIUN
75 CucremaTtuzanus u bubmuoreka [IOK
000011IeHNEe 3HAHUA 10 TEME https://m.edsoo.ru/f8eaf2eb
OO1as xapakTepucTUKa
76 YIJIEBOJIOB U Kiaccuukarus bubmuoreka [IOK

YIJI€BO/IOB (MOHO-, TU- U
MOJIMCaxapubl)

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



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
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https://m.edsoo.ru/7a9693a1

Monocaxapuabl: pusnueckue

bubnunorexa LIOK

77 CBOMCTRA I HAXOACHHE B https://m.edsoo.ru/b4bdda2d
npupoje
[IpuMeHeHue rroKo3sl, €€

73 3HAYCHHUE B bubnuorexa [{OK
JKU3HEICATCIbHOCTH https://m.edsoo.ru/5e¢61122d
opranu3ma
Hucaxapupl: caxapo3sa,

79 MajabTO3a U JIaKTO3a. bu6nunorexa LIOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuapl: cTpoeHue

20 MaKpOMOJICKYJI, PU3HUECKUE bubnnorexa [JOK
U XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE

21 [TonsiTHE 00 UCKYCCTBEHHBIX bubnmnorexa [JOK
BOJIOKHAX https://m.eds00.1u/6216e766
Pemrenue pacueTHbIX 3aa4 Ha

22 OIpeACIICHUE JOJIM BBIX0Ja bubmuoreka [IOK
MIPOYyKTa PEAKIMK OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOXKHOTO
Cucremaru3anus u

83 000011IeHE 3HAHUH TT0 bubmmorexa [TOK

https://m.edsoo0.ru/08d4364c¢
pazneny
KonTponbhas pabota no teme
but6mmorekxa [IOK
84 "Kucnoponacoaepxaniue

OpraHUYecKHue CoeaMHEHUs"

https://m.edsoo.ru/42¢6678¢



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

AmuHBL: K1accudukarnys,
CTPOCHHE MOJICKYJI, 00IIast

85 dhopmyna, uzomepus bubmmorexa [IOK
pMYyIa, pHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa ¥ PU3NIECKHE
CBOMCTBa
26 XuUMHYeCKUe CBOMCTBA bubnunorexa LIOK
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIMH: CTPOCHHUE aHWINHA,
bubmuoreka [{OK
87 0COOEHHOCTH XUMHUUYECKUX
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHHJIMHA
CrnocoOsl MosTy4eHus u
bubmuoreka [{OK
88 MpUMEHEHHE aTu(aTHIECKUX
https://m.edsoo.ru/eal 38763
aMHHOB
AMUHOKHCIIOTHI:
HOMEHKJIATypa U U30Mepus,
89 ¢u3nyeckre CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/d1773e80
OTtnenpHBIC IPEICTABUTENH O~
aMHUHOKHCJIOT
XUMHYECKHE CBOMCTBA
aMHHOKHCJIOT, X
bubnmorexa LIOK
90 OMOJIOrMYECKOE 3HAUECHHUE
https://m.edsoo.ru/77df705a
amMuHoKucJIoT. CHHTE3 U
TUAPOJIU3 TIENITUIOB
Benku kax mpupogHbie
91 MMOJIUMEPHI; (I:)T ; KTYPBI bubmorexa OK
Ppl CTPYKTYP https://m.eds00.ru/429¢9899
OCIIKOB
9 XHUMUYECKUE CBONCTBA but6mmorekxa [IOK

0€eJIKOB

https://m.edsoo.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

A3zoTcoaepxaiiue

TeTEPOIUKINICCKUE BuG 10K
HOJINOTEKA
93 coeauHenus. HykiienHoBbIe
KHCIIOTHI: COCTAB, CTPOSHIE I https://m.edsoo.ru/521d1431
OuoJstornueckas pojib
[TpakTuyeckas pabora Ne 4.
Pemenne Bu6 LIOK
HOJINOTEKA
94 AKCIEPUMEHTAIBHBIX 3a]1a4
10 Teme "AsoTCOEpKAILIE https://m.edsoo.ru/8e3c02d1
OpraHUYeCKUe COeTUHEHU"
[IpaxTnueckas padora Ne 5.
Pemenue Bu6 LIOK
NOJInOTEKA
95 AKCIICPUMEHTAIIbHBIX 337124
— https://m.edsoo.ru/bde3fdf6
10 TEME
OpraHUYeCKUX COCTUHECHUI"
Kontponbnas paboTa mo teme BuG 110K
noInoTEKA
96 "A3oTcoaepxaine
" https://m.edsoo.ru/ce561bc7
OpraHUYeCcKHEe COeTUHEHUS
OCHOBHBIE IIOHITHASI XUMHU
BBICOKOMOJIEKYJIIPHBIX s oK
. noInoTeKa
97 COEIMHEHNN U METOBI NX !
https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEpHU3aLus U
MOJIUKOHIEHCAITUS
08 [Tmactmaccel. YTunusamus u but6mmorekxa [IOK
nepepadoTKa MIacTUKa https://m.edso0.ru/82242¢0f
DnacToMepbl: HaTypalbHbBIN Eus 10K
HOJINOTEKA
99 CUHTETUYECKHE KayUyKH.

Pesnna

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



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

100

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

bubnunorexa LIOK
https://m.edsoo0.ru/5963a601

101

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

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

102

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

bubnunoreka LIOK
https://m.edsoo.ru/6a22ble8

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
| Atom. CocTaB aTOMHBIX SJIED. | bubmuorexa [JOK
Xumuyeckui sneMent. M30Tomnst https://m.edsoo.ru/59c112ee
) CrtpoeHue 3J1eKTPOHHBIX 000JI04EK | bubnnorexa [HOK
aTOMOB, KBAHTOBBIC YHKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMmuaeckux | bubnuoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-31eMeHTHI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DJIeKTPOHHBIE KOH(DUTYPALIUU
5 aTOMOI]: BHeMeHTOBCI; OZEOBHOM u 1 bubmorexa HOK
. https://m.eds00.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. | bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
7 XUMHYECKUX 31eMeHToB J[. 1 1 bubmorexa HOK
o . https://m.edso0o.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHYECKUX IJIEMEHTOB U 1 bubmorexa HOK
https://m.edso0o.ru/f8468927
00pa3zyeMbIX UMH MPOCTHIX U



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CJIOKHBIX BCUICCTB I10 I'pyIirnaM 1
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

pacTBOpOB

9 y
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunapl xuMrueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
. bu6mmoreka [IOK
10 KOBAJIEHTHOM CBsI3U. BosopoiHas
https://m.edsoo.ru/5a8072af
CBA3b. MexXMOIIEeKyIIsIpHBIC
B3aMMO/ICHCTBUS
BaneHnTHOCTb U BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2¢ca093
UX T€OMETPUYECKUM CTPOCHHEM
[IpencraBieHus 0 KOMIUIEKCHBIX
bu6mmorexa [IOK
12 COCMHEHMSX: COCTaB U
https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemectBa MoneKkyIsspHOTO U
13 HEMOJIEKYJIIPHOIO CTpOeHUs. Turbl bubnnorexka [JOK
KPUCTAUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJIOUIHEBIX bubmorexa LHOK
p https://m.edsoo.ru/da2¢70e4
pacTBopax
HctrunHBIC pacTBOPHI: HACKHIIIICHHBIS
15 ¥ HEHACHIIIIEHHBIE, PACTBOPHUMOCTD bubnnorexa LIOK
Y P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmnoreka [JOK

https://m.edsoo.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
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Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas JI0JIA

bubmuorexa [JOK

17 pacTBOpEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MoJisipHas KOHIIeHTpauus"

13 Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucreMaru3anus 1 0000IIeHIE bubmuorexa [JOK
3HAaHUH 10 TeEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota no Temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucrema bubnnoreka [JOK
XHUMHYECKHUX 31eMEeHTOB /JI. 1. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanus XumMuueckux
peaKkunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXPaHEHUs MAaCChI BEIIECTB; 3AKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YIHEPTUU
MPU XUMHYECKUX PEAKITHIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuil. TepMoxummuueckue Bubmmorexa LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust no ypaBHeHUSIM

23 XUMHYECKUX PEAKIUHI U bubmmorera [IOK

https://m.edso0o.ru/87b13954

TEPMOXUMHUYECKUM yPaBHEHUSM
CKOpOCTh XMMHUYECKOU peaKInu, eé

24 3aBUCUMOCTB OT Pa3JIMYHbIX

¢dakropoB. Katanus u karaau3aTopbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[Tpaktuyeckas padora Ne 1 o Teme
26 "BnusiHre pa3nu4HbIX (PaKTOPOB Ha Bubmmorexa LHOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTb XUMUUYECKOU peaKiuu
7 OO6parumbie 1 HEOOpATUMBIS bubnunoreka HOK
peakuuu. XuMHUYECKOE paBHOBECUE https://m.eds00.1ru/309529b
[IpakTuueckas padora Ne 2 o Teme
73 "BrnusHue pa3nuyHbix GaKTOpoB Ha bubnuorexa [JOK
IOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHus"
DNEeKTPONIUTHYECKAs TUCCOLIUALIHS.
29 CI/IHLEI),Ie 1 cia0bble JIEKTPOIUTHI bubmorexa LHOK
P ' https://m.edsoo.ru/5f766bdf
Crenens auccouuanuu
HNonnoe npoussenenue Boabl. Cpena
30 BOJTHBIX ZIl)CTBO oB. Bogopo Hmpﬁ bubmmorexa [TOK
A p POB. BONOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 1} ofeKafo ue B pacTBOpax bubmmorexa [TOK
P . P p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XHUMHUYECKHE PEAKIINH B PACTBOpPaX bubmmorexa LIOK
P P P https://m.edsoo.ru/2e3daeb0
3EKTPOJIUTOB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
33 eakuuu. BaxHeinme OKUCIUTETN U buommorexa [TOK
peaKttn. https://m.eds00.ru/56226060
BOCCTAHOBUTEU
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubnnorexa [JOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/tb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

DJIEKTPOJIU3 PaCTBOPOB U PacCILIaBOB

bubmuorexa [JOK

35
BEILICCTB https://m.eds00.ru/93fb97d2

36 Pemtenue 3amay pa3siInyHbIX THIIOB buGnnorexa LIOK

p https://m.edsoo.ru/5a859d16

37 Pemenue 3amay pa3sIMuHBIX THIIOB bubmmorexa LOK

Aatp https://m.edsoo.ru/5afa265d
Cucremarusamnus 1 00001IeH1E
. " bubmuorexa [JOK
38 3HAHUH 110 TeMe "XUMUUYECKHE
" https://m.edsoo.ru/c161eb85
peakuuu

39 KonTponbhas padota no teme bubnuoreka [IOK
"Xumudeckue peaxuu" https://m.edsoo.ru/a8a0a930
ITomoxxeHrEe HEMETAIIOB B
[Tepuonuueckoit cucreme

40 XHMHUYECKUX djieMeHToB /1. U. bubmuoreka [JOK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromon. Ouznyeckue
CBOMCTBA HEMETAIIOB
ANoTponus HEMETaIoB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa Bubmmorexa LHOK

pHUMEp POZa, Cepel, p https://m.edsoo.ru/ef92c91c
U yTIepo/a)

47 Bonopona: nonyuenue, pusndeckue u bubnnorexka [JOK
XUMHUYECKHE CBOMCTBA. [ 'napuibl https://m.edsoo.ru/0aa8f613
["asiorensl: HaXOXJIEHUE B PUPOJIE,

bu6mmorexa [IOK
43 CHOCOOBI MOTyUYeHUs, PU3NYECKUE U
. https://m.edsoo.ru/4€223795
XHUMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
bu6mmoreka [JOK
44 KHUCJIOPOJCOAEPKAIINE COSTUHEHUS

TaJIOrCHOB

https://m.edsoo.ru/6b3255e6
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JlabGopaTopHblie B IPOMBIIIIICHHBIC
CIIOCOOBI MOJTYYEHHSI FaJIOT€HOB.

bubmuorexa [JOK

45
[IpumeHeHne rajoreHoB U ux https://m.edsoo.ru/6971aca4
COETUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTAJIBHBIX 3271249 110 TEME bubmorexa LIOK
" P " A https://m.edsoo.ru/8b26fecd
I"amorens:
Kucnopon: naboparopHeie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
bu6mmorexa [IOK
47 MOJTy4eHUs, GU3HUECKUC U
. https://m.edsoo.ru/c8abc36a
XHMUYeCcKHe cBorcTBa. O30H.
[IpuMeHeHne KucIopoia u 030Ha
bu6mmorexa [IOK
48 OKCHUIBI U TIEPOKCUIBI
A p a https://m.edsoo.ru/5¢8816a0
49 Pemenne 3ama4d pa3IMyHBIX THIIOB bubmorexa HOK
ladp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XJE€HUE B IPUPOJIE,
50 cn(r))co61>1 MTOJTyYEeHHUS ql))ml;qecxﬂe " bubmorexa HOK
y L https://m.edsoo.ru/46afacl6
XHUMHYECKHE CBOMCTBA
bu6mmoreka [IOK
51 CepoBogiopo, CyIb(PHuIbI
P A1OpOR, Cy b pr https://m.edsoo.ru/7¢875999
Kucnopoxaconepkamimue coe JHHEHUS
P P . . bubnuotexa [JOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[IpakTnueckas padbora Ne 5. Pemenue
bubmuorexa [JOK
53 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
" .. " https://m.edsoo.ru/0afb05e4
Cepa u e€ coemuHEeHUs
54 A30T: HaXOXJACHUE B IPUPOJIE, bubnmoreka [JOK

CITIOCOOBI MOJIy4YCHMUH, (I)I/IBI/I‘-IGCKI/IC n

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMMUAK,

HUTPUIBI
Kucnoponcoaepxamiiue coeIMHEHUS

55 a3ora I())COGGHIE)OCTI/I CBOWCTB bubmmorexa [TOK

o https://m.edsoo.ru/e2965afe
A30THOM KUCIIOTHI

56 [Ipumenenue azora u ero bubnunoreka HOK
COCTMHEHUI. A30THBIC YAOOpEHUS https://m.edso0.ru/129£5059
dochop: HaXOKACHHE B IPUPOJIE,

57 CocoO0bI NOTY4YeHHUs, PU3NUECKUE U bubnnorexa [HOK
XUMUYECKHe cBoricTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl docdopa,

58 dhocho c((i)) eq;KaI: ne kuciotel. Conu bubmorexa LHOK

p I‘l, prratt ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 [Tpumenenne dhocdopa u ero bubnnoreka [JOK
coenunennii. Dochopusie ynoopeHus https://m.edsoo.ru/a218070a
ITpakTruyeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK

60 AKCIIEPUMEHTANBHBIX 33724 10 TeMe

" " https://m.edsoo.ru/8175ac3f
A3zot u pocdop 1 ux coeTMHEHUS
VYrnepoa: Hax0XAEHUE B IPUPOJE,

61 aJIOTPONHbIE MOAU(DUKALINY; bubnnorexka [JOK
(bu3nyecKre U XUMHUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMEHEHUE
Oxcun yriepoaa(Il), okcun

62 e oz}[la(l\lfj) r(on)bHa;{ KHUCJI0Ta U bubmorexa HOK
y.. P Y https://m.edsoo.ru/dbas8adf
e€ conu

bu6mmoreka [IOK
63 Pemenue 3anay pa3nu4HbIX TUIIOB

https://m.eds00.ru/6029b609
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Kpemuuii: Hax0xKJIeHUE B IPUPOJIE,

64 CIocoOBI MOJyYeHUsI, PU3nYecKue u bubmmorexa [IOK
y L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuusi(IV), kpemuuenas bubnnoreka HOK
KHUCJIOTA, CUIINKATHI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHHS U €TO bubnmoreka [JOK
66 coenuHennii. CTEKIIO, eTo https://m.edsoo.ru/393cdac0
II0JIy4YEHUE, BUJIbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3IMyHbIX TUIIOB bubmorexa HOK
AP https://m.edso00.ru/b624{801
68 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHui o teme "Hemeranmin" https://m.edsoo.ru/6e864db5
69 KonTponbhas padota no teme bubnnorexa [HOK
"Hemerammsr" https://m.edsoo0.ru/d0484c76
70 AHanu3 pe3yJIbTaTOB KOHTPOJIbHON bubnnoreka [JOK
paboThl, KOPPEKLIHS OINOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHne MeTasioB B
Ilepunonnueckoii cucreme
71 XUMUYECKHUX DJICMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.edso0.ru/9839¢16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
O6mue dpuznyeckue cBoOcTBa
72 MeTaiuioB. [I[pumMenenne MeTauioB B bubmmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetasuioB. Kopposust bubnuotexa [JOK

METAJlJIOB

https://m.edsoo.ru/42b872¢3
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bubmuorexa [JOK

74 Pernrenue 3agad pas3in4HbIX THIIOB
P https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
. bubnmoreka [JOK
75 HanpsbKkeHui MetauioB. O0mue
https://m.edsoo.ru/94eb377a
CHOCOOBI TOJTYyUYEHUSI METAJIOB
OO01mmas xapakTepucTUKa METaNIOB
[A-rpynnel [lepuoauueckoii cuctemsl
76 XUMHUYECKUX IeMeHTOB. Hatpuii u bubnmoreka [JOK
Kalluii: monyuyeHue, pusndeckue u https://m.edsoo.ru/e12¢26b3
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
OO01mmas xapakTepucTUKa METaNIOB
[TA-rpynnst [lepuonnueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
. . bubmuorexa [JOK
77 Maruuit 1 KaJbLUi: [T0JIy4YEHHUE,
_ https://m.edsoo.ru/7¢3e49c0
¢bu3nyecKkre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U MX
COECIMHEHU I
73 JKécTkoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHHUS https://m.edsoo.ru/c74bfae9
AnroMuHU: nony4yeHue, Gpusnueckue
79 Y XMMUYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.eds00.ru/0e79b266
MIPUMEHEHHE
AMpoTepHbIe CBOMCTBA OKCHIA U
20 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemrenne 3aia4 pa3nuyHbIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
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[TpakTuyeckas padora Ne 7. Pemenue

bubmuorexa [JOK
82 SKCIEPUMEHTAIBHBIX 3314 10 TEME
" " https://m.edsoo.ru/27a4af43
MerTauibl TJIaBHBIX MOATPYMI
OO01mmas xapakTepucTUKa METaIIOB
23 no6ouHsIX noarpymi (b-rpymm) bubmumorexa [IOK
[Tepuonnueckoit cucTemsl https://m.edsoo.ru/610d7431
XUMHYECKUX AJIEMEHTOB
Du3nvecKue 1 XUMHUUYECKUE CBOMCTBA
84 XpoMa U €r0 COEANHEHUH, UX bubnnorexa LIOK
P ’ https://m.edso0o.ru/991 1bef3
MIPUMEHEHHE
Baxwuelime coelMHEHNs MapraHiia.
bubmuoreka [JOK
85 Ilepmanranar kanusi, €ro
g https://m.eds00.ru/039d69¢8
OKHCIIMTEIIbHBIC CBOMCTBA
du3nYecKre U XMMUYECKUE CBOMCTBA
26 JKelle3a M €ro COCAUHECHUM. bubmuorexa [JOK
[TonydyeHue u npUMEHEHNE CILUIABOB https://m.edsoo.ru/1b7f8741
Kemesa
du3nyecKre U XMMUYECKUEe CBOMCTBA
87 MEIU U €€ COeIUHEHHUN, UX bubmmorera [TOK
’ https://m.eds00.ru/2bc0f954
MIPUMEHEHHE
dusnvecKkue 1 XUMHUYECKUE CBOMCTBA
28 IIMHKA U €T0 COeTUHEHNM, NX bu6mmoreka [IOK
IIpUMEHEHUE. [ UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/blf2beal
[IMHKA
[IpakTueckas pabora Ne 8. Pemenue
bu6mmorexa [IOK
89 AKCIEPUMEHTAIBHBIX 3374 M0 TEME
" " https://m.edsoo.ru/a6e352¢a
MerTansl TOOOYHBIX MOATPYIIIT
bu6mmoreka [JOK
90 Pemrenne 3aia4 pa3nuyHbIX TUIIOB

https://m.edsoo.ru/a8b83d8&3
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O0001IeHYE ¥ CUCTEMATU3 AU

91 M3Y4YEHHOI'0 MaTepuasa 1o Teme bubmmorexa LIOK
" Y " P https://m.edsoo.ru/e91{e975
Merannsl
9 KonrponsHas pabora o Teme bubnuoreka [IOK
"Mertamnbt" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJIbTaTOB KOHTPOJIbHOMN bubnunoreka HOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOHYMBOTO Pa3BUTHUS bubnnorexa [HOK
yenoseyecTBa. [loHsaTre 0 HayyHbIX https://m.edsoo.ru/080fe1{0
METOJaX UCCIEA0BaHUs BEIECTB
Hayunbie npuHIHUITBI OpraHU3aluu
95 XUMHYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[IpombliieHHbIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUs] BAKHEUILNX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY’KaroIlel Cpeibl U ero bubmmorexa [OK
Py B pea https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKA. bubnunorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xumus nuiy. Pons xumuu B
98 oOecrieueHnH MUIIEBON bubmmorexa [IOK
https://m.edsoo.ru/1{7b5Sbd2
6e30macHOCTH
99 Kocmernueckue u napdromepHbie bubnnoreka [JOK
cpeacTsa. beiTtoBas xumMus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIIBCTBE.
. bubmuorexa [JOK
100 Baxxsneiimme cTpouTenbHbIE U

KOHCTPYKIMOHHBIC MaTCpHAJIbI

https://m.edsoo.ru/61e69003
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XUMHS B CEJILCKOM XO3SMCTBE.

101 Opraumdeckye 1 MUHEPAIbHbBIE 1 buGnnorexa LIOK
p p htps://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE | bubmuorexa [JOK
3HAHUH 10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Koxa

NpoBePsSIeMOro
TpeOOBaHMS

1

1.1

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II‘/'I, KOTOpasA BKIOYaAcCT:

OCHOBOIIOJIATAIOLINE TMOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
9JIEKTPOHHass 000JI04YKa aroma, S-, p-, d-3JEKTPOHHBIE OpPOUTAIH
aTOMOB, OCHOBHOE U BO30Yy>KJIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHULATENBHOCTh,  CTENEHb  OKUCIICHHUS,
XUMUYECKas CBs3b (G- M T-CBSA3b, KpaTHbIE CBSA3M), TMOpUIM3ALM
aTOMHBIX OpOWTaNel, KpUCTAJUIMYECKas peméTka, MOJb, MOJISpHAs
Macca, MOJSIPHBI 00BEM, MOJIIpHAs KOHIEHTPAIHs, PacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTAIOTHAPATHI, YTIEPOIHbIN
cKeneT, (QyHKIMOHAIbHAs TIpyMIa, pajuKal, U30Mepbl, CTPYKTypHas
dopmyna, wu3zomepus (CTpyKTypHas, TreomeTrpuyeckas  (uuc-,
TPaHCU30MEpPHS), TOMOJOTHYECKUH psJl, TOMOJOTH, YIJIEBOAOPOJBI,
KHCJIOPOJ- U a30TCO/IEeprKalllie COeTMHEHNs, OMOJIOTHUECKU aKTHBHBIE
BellecTBa (YIrJIeBOJIbl, JKHUPHI, OCJIKH), MOHOMED, OJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUINBIl XMMHMYECKUX PEAKIUNl (OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE,
9K30- M JHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHsle, oOpaTuMele U HEOOpAaTUMBIE), PACTBOP, IEKTPOIUTHI,
HEDJIEKTPOJIUTHI,  AJEKTPOJIUTUYECKass  JMCCOLHMAIMsl,  CTENEeHb
JUCCOLIMALINY, OKUCIIUTENb, BOCCTAHOBUTEIb, JJIEKTPOIU3, CKOPOCTb

XUMHUYECKOH pCaKknuuu, XUMH4YCCKOC paBHOBCCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTaHUYECKHX
BemectB A.M. bytnepoBa, Teopust 3IEKTPOTUTUUECKON THUCCOLUALINH,
[lepuonnueckuii 3akon [[.11. MeneneeBa, 3akOH COXpaHEHUSI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaHUS, JIeKAIIUE B OCHOBE TOHUMAHUSI MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUH, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOANHAMHWYCCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTAX ux

IIPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToJIOTMUECKUe CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYYECHUH U
0e30IaCHOM  HUCITOJIb30BAaHUM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW EATEITbHOCTH

4eJI0BeKa
o01I1e HayYyHbIe TPUHIUITBI XUMUYECKOTO MTPOM3BOJICTBA (Ha MIpHMEpe
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJa, MepepaboTKH

HedTH)

CdopMupoBaHHOCTH YMEHUI BBISBIIATH:

2.1

2.2

XapaKTepHble TMPU3HAKKM U B3aUMOCBSI3b M3YUYEHHBIX MOHSITUH,
OPUMEHATh COOTBETCTBYIOIME IMOHATUS NPH ONHUCAHUM CTPOEHUS U
CBOWCTB HEOPTaHUYECKUX M OPTaHUYECKUX BEILIECTB M UX IPEBpaILCHHH
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUAMU U MPEICTABICHUAMU
JIpYTrUX IpeIMEeTOoB /il 001ee 0CO3HAaHHOIO MOHUMAHUS U OOBbSACHEHUS

CYIHIHOCTH MAaTCpHAJIBHOIO CAMHCTBA MHUpPa

CdopMHpPOBaHHOCTH YMEHUS UCIIOJIH30BATh:

3.1

3.2

HaMMCHOBaHUA XHMHUYCCKUX COCI[I/IHGHI/Iﬁ MCKIAYHAPOAHOro COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XMMHUHU U TPUBUAIBHBIC HAa3BAHUSA
BCIICCTB, OTHOCAMIUXCA K MHN3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHUYECKUX COCIMHEHUI
XUMHUYECKYIO CUMBOJHKY JJIS COCTaBJICHUS (POPMYJT HEOPTaHHUECKHUX
BEIIECTB,  MOJICKYJISIPHBIX U CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHn4ecKuX BEIECTB

ChopMHpOBaHHOCTH YMEHUS KJIACCU(DHUITMPOBATD:

4.1

HECOPTaHNMYCCKUEC BEIICCTBA, CAMOCTOATCIIBHO BLI6HpaTB OCHOBaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHuv4cCKrUE BCIIECCTBA, CaAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

43

M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBYy pPEarupyroluX BELIECTB,
TermmoBoMy 3(PQeKTy peakiuu, HW3MEHEHHIO CTENeHEH OKUCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIaCTHIO KaTaln3aTopa)

CdopMUpoBaHHOCTH YMEHHS XapaKTEPU30BATh YJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXXIEHHOM COCTOSSHUM) W HWOHOB

XUMHYECKUX 3jieMeHTOB | — 4 mepuonoB Ilepmogmyeckoil cuctembl




JA.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3Ysl OHATHUS

-, p-, d-3NEKTPOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh yMEHHUSI COCTaBJISTh YPAaBHCHUS XUMHUYCCKUX
pEaKImii ¥ paCKpbIBATh UX CYITHOCTb:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peaximii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YpaBHEHHsI PEaKIUi pa3IMYHBIX THIIOB; TIOJHBIE M COKPAIIEHHBIC
yYpaBHEHHsI PEaKIUid HMOHHOTO OOMEHa, YYHTBHIBAas YCJIOBHUS, IPH
KOTOPBIX 3TH PCaKIUKU UAYT 40 KOHIIA

peakuuii TUAPOIN3a, Peakluil KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMECHHS ITOATBEPKIATH:

8.1

Ha KOHKPETHBIX NpPHUMEpPaX XapakTep 3aBUCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPTraHWYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIa
KOBaJICHTHON CBS3U (G- M T-CBSI3U), B3aUMHOTO BJIHUSHUS aTOMOB U
Pyl aToMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEM peanu3anuu

Pa3INYHBIX MEXAaHHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XAapPaKTCPHBIC XHUMUYCCKHUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIMMHA

DKCIIEPUMEHTAMMU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKT€pU30BaTh COCTaB U Ba)kHeHIIne
CBOMCTBA BEILECTB, IPUHAIICKANUX K ONPEACIIEHHBIM KilaccaM |
rpynnam CO€IUHEHUH (MpOCThIE BEUIECTBA, OKCHJbI, TUAPOKCUIBI,
COJIM; YTJIEBOAOPO/BI, IPOCThIE 3PUPHI, CIUPTHL, PEHOIIBI, alTbAETHIbI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOXKHBIE d(PUPHI, KUPbBI, YIIEBOJBI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, yYMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMylilaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

Macchl (00bEMa, KOJTMYECTBA BELIECTBA) MPOYKTa PEAKLIUH, €CIIU OJTHO
U3 HCXOJHBIX BEILIECTB [aHO B BUJE pacTBOpa C ONPENEIEHHON
MaccOBOM J10J1el paCTBOPEHHOIO BELIECTBA UJIH 1aHO B U30BITKE (MMEET

MIPUMECH )

10.2

MacCcoOBOM WM 00BEMHOM JT0JIH, BHIX0O/IA TTPOTYKTA PEAKIIUN

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOU (POpMYJIBI BEllecTBa

11

Bitanenue cucteMoi 3HaHUM O METOJaxX HAYYHOI'O IO3HAHUS SIBICHUN
HOPUPOJBI, HCHONb3YEMBIX B €CTECTBEHHBIX HAayKax WU YyMEHHE
OPUMEHATh ATU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsi OOBSICHEHUS! XUMUYECKUX SBICHUH, MIMEIOIINX MECTO B
IIPUPOJIE, TPAKTUUYECKOMN JEATEIbHOCTH YE€IOBEKa U B IOBCEAHEBHOMN

KHU3HHU

12

13

14

15

CpopMupOBaHHOCTh yYMEHHSI TMPUMEHSTH (MCIOJIb30BAaTh) 3HAHHUS O
COCTaBe M CBOMCTBaxX BEIIECTB MJISI AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA JUUIsI OOBSICHEHHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX €CTeCTBEHHOHAYYHYIO MPHUPONY; Ui MPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U MPOBOJUTH XMMUYECKUN
OKCIIEPUMEHT (TOJyYe€HHE M M3YYCHHE CBOWCTB HEOPTaHHMYECKUX U
OpPraHWYeCKHUX BEIIECTB, Ka4eCTBEHHBIE pPEAKIHUU YTIEBOJOPOIOB
Pas3IMYHBIX KJIACCOB M KUCIOPOJICOAEPKALINX OPIraHNYECKUX BEIECTB,
peleHre  HKCHEPUMEHTAJbHBIX  3aJad [0  paclo3HaBaHMIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
o0opyioBaHueM; (GOPMYIHPOBAThH LETU MCCIIEOBAHUS; TPEACTaBIATh
B pa3NU4yHON (opMe pe3ysbTaThl HKCIEPUMEHTA, aHAJIU3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTh YMEHHUS OCYILECTBIIATh LIEIE€HANPABICHHBINA TOHCK
XUMHYECKOW HHGOpMAllMM B PAa3JIMYHBIX HCTOYHMKAX (HayyHas H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MaccoBOW MH(OpMAalUU, CETh
WuTepHer M apyrue), KpUTHYECKH aHAIU3UPOBaTh XUMHUYECKYIO
uHpOpMaIMIO, NepepadaTeiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a1aueit

CdopMUpOBaHHOCT, YMEHHUSI TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHUBATh HWH(POPMAITUIO C TO3UIUN IKOJIOTUIECKON O0e30macHOCTH
MOCJIEAACTBUM OBITOBOI M MPOM3BOACTBEHHOW NIESTEIBHOCTH YEIOBEKa,
CBSI3aHHOM C TepepaboTKOM BeIIECTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HaBaTb  ONACHOCTb  BO3JCUCTBUS HA  JKUBBIE  OPraHU3MBI
OINPENENEHHBIX BELIECTB, ITOHMMAsi CMBICI IIOKas3aTesis NpeAciIbHOU

IIOHYCTPIMOP’I KOHIOCHTpAlU, W TMOSACHATbL Ha IMPUMEpax CIIOCOOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
O XUMUun

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IGCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemiectBa. CoBpeMeHHasi MOZIETb CTPOEHUS aroma. Pacnpenenenue
AJIEKTPOHOB TI0 DHEPreTHYECKUM YpOBHsAM. Kiaccupukamuss XUMHUYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOEHUSI SHEPTETUUCCKUX YPOBHEH aToMoB (s-, p-,
d-3nemenToB). OCHOBHOE M BO30YXIEHHOE COCTOSHUSI aTOMOB. DJICKTPOHHAS

KOH(bI/IpraI_II/IH aroMa. BaneHTtHsble QJICKTPOHBI

1.2

[lepuognueckas cucrtema xumudeckux odnemeHtoB .M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB DJIEMEHTOB M HMX COCIUHEHHH 10
nepuoiaM M TpyIIaM. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COCHHHGHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bunbl xumuueckoi cBA3M (KOBaJIeHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHM3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIsIpHbIE B3aUMOJICHCTBHUS.
BemecrBa  MOJEKyJISpHOTO M HEMOJIEKYJIIDHOTO  CTpO€HUs.  Turmsl
KPUCTAIIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKN

1.5

Xumuyeckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JINYHbIX (PaKTOPOB

1.7

TennoBble 3¢ GeKThl XUMUYECKUX peakiuil. TepMoXuMHUUYecKre ypaBHEHHS

1.8

1.9

1.10

OOpatumbie peaknuu. XuMHUECKoe paBHoBecue. (DakToOpbl, BIUSAIONIKME Ha
COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense
DnekTponauTnueckas nucconnanus. CUIbHbIE U cladble 7IeKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb
JUccoIanyy. Peakiiuym HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBeneHue Boabl. Bogopoansiii mokaszarens (pH)

pacTBopa

CnocoObl  BbIpaXeHHs]  KOHLEHTpAllUd  pPacTBOPOB:  MaccoBas  JIOJIA
pacTBOpEHHOTO BEIIECTBAa, MOJsIpHAs KOHLEHTpauus. Haceimenusle u

HEHACBILIEHHBIE PACTBOPHI, paCTBOpUMOCTh. KpucTamioruaparsl




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM pH. MeTopl anekTpoHHOro OajiaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

23

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kaauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue
CIOCOOBI TTOTYUYEHUS] METAJIOB

XHUMHYECKHUE CBOMCTBA BAKHEHINMX HEMETA/UIOB (TaJOTEHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHEHUH  (OKCHJIOB,

KHUCJIOPOJICOIEPKALIUX KUCIIOT, BOJAOPOJHBIX COEAMHEHUI )

24

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, IPUHAMICKAIUX K

Pa3IM4IHbIM KJ1acCaM

2.5

#HH##Par### nenTuukanyss HEOpraHMUeCKuX coequHeHuit. KauectBeHHbie

p€aKiuu Ha HCOPraHN4ICCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHMHUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHuil A.M. byTiepoBa. YIiiepoJHBIi CKENET OPraHUn4eCKOW MOJIEKYJIBI.
KpaTtHocTh XUMHUYECKOH CBSI3U. S- M P-CBA3U. sp3-, sp2-, sp-TUOpUAM3ALMU
opOuTasneit aToMOB yryiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus MoJekyi. ['omonoru. ['omonornueckuii psaa. Mizomepus u nzoMepsl

3.2

[lonsitTne o ¢yHkuuoHansHOW rpynmne. OpueHTauuoHHbIE AP (EKTHI

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenne o knaccupuUKaIMu OpraHuYecKux BemecTB. HomeHkmarypa
OpPTaHMYECKUX COCNMHEHUN (CHCTEMaTHuUeCKas) W TpPUBHAIbHBIE HA3BAHUS

BaKHEHIIINX HpCHCTaBHTCHCﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CB06OHHOpaIlHKaHBHBIﬁ M HOHHBIM MEXaHH3MEI pCakunu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKEeHHE, KPEKWHT, u3oMmepusanus, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

PasMEpoOM IUKIIA. PeaKHI/II/I MNPpUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIIICHUSA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEaKIIUU MPUCOSTUHEHNUS (TaIOTeHUPOBaHUE,
TUAPUPOBAHUE, THIPOrAIOTEHUPOBAHUE, THIpaTalus), TOPEHUs, OKUCIIEHUS U
nojauMepu3ayy. IIpoMbluIeHHBIe W J1a00paTOpHbIE CHOCOOBI MOMY4EHHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AlKaJUEHOB: PEaKLHUM MPUCOCAMHEHUS
(rugpupoBaHKe, raJOreHUPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTrAJIOT€HUPOBAHNE) KaK CIOCO0 MONTy4EeHUS
MOJIMMEPOB U JIPYTUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOI'O IUIAMEHU JUIsl CBapKU U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU SIEKTPOGUIHLHOTO
3aMelleHus], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XMMUYECKUX CBOMCTB Toiyouna. [lomyuenue GeH3zona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHHS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOAOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak CrIoco0 YCTAaHOBJEHUS  HAIWYUs
THUAPOKCOTPYIIBL, C  TaJOr€HOBOJOPOJAMH  Kak  CrHocod  MOIydeHHs
pacTBOpUTENICH, BHYTPHU- M MEXMOJIEKYJsipHas Jeruapartauusa. Peaxkuus
ropenus. [lomyueHnue sTaHONa: peakiusi OpOXKEHUs TIIFOKO3bI, THApATAIUs
STWJIEHA. OTUJICHIJIMKOIb M TJIMLUEPUH KaK MpPEICTaBUTENIN MPEIesIbHbIX

MHOTI'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, T'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMU Ha KapOOHWIbHYIO Tpymmy (peakuus «cepeOpsiHOro
3epkainay, B3aumozeiictaue ¢ rugpokcuom Meau (II). Ilomyuenune npeaenpHbIxX
AIBACTUAOB: OKHCIICHUC CIIMPTOB, TruApaTanysa aneTUJICHA. AIICTOH KakK

NpeaACTaBUTCIIb KECTOHOB. OcoOeHHOCTH PCaKnu OKUCIICHUSA allCTOHA

3.13

KapOGoHOBBIE KHCIIOTBI. XMMHUYECKHE CBOWCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOMCTB MypaBbUHOU
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AQJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bpiciiue

MMPEACIIbHBIC U HECITPCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJy4YeHUsI CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(UPOB B
NUIIEBOH U mapdroMepHOil MpOMBINUIEHHOCTH. JKUpPBI Kak CIOXXHBIE 3(UpPbI
[JIMLEPUHA M BBICHIMX KapOOHOBBIX KHUCIIOT. XUMHUYECKHUE CBOWCTBA >KHUPOB:

TUAPUPOBaHUE, OKHCcIeHue. ['Maponus, win OMbBUICHHE, XHPOB Kak CIOCO0




MPOMBINIJICHHOTO TIOMyYeHUs! COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3BL: PEAKUMM C Y4YaCTUEM CIUPTOBBIX H
aJbJIETUIHOM TPYII U MOJOYHOKHCIIOE OpoxeHue. [IpumeHenne riokossl, €€
3HA4YEHUE B KU3HEEATEIbHOCTH opranusma. Jlucaxapuasl: caxaposa, MajabTO3a.
BoccranaBiuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapulbl. [ uaponus
nucaxapunos. [lonucaxapuasl: kpaxmall, riukoreH. CTpoeHre MakpOMOJIEKYI
KpaxMmalla, TJMKOT€Ha M LeJUIono3bl. Pu3nueckue CBOWCTBA Kpaxmalla U
LEJUTI0JIO3bl. XHUMHUYECKHE CBOMCTBAa Kpaxmaia: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoA0M. XUMHUYECKUE CBOMCTBA LEJIIFOIO3bI: THIPOIN3, OTyUCHHUE
a¢upoB memnono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peaknus TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydyeHMe aMuHOB aJIKWIMPOBAHUEM aMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJI€CBOAOPOI0B

3.17

3.18

AMHMHOKHUCIOTHI U O€JNIKM. AMHUHOKHUCIOTHI Kak aM(OTepHbIE OpPraHUYEeCKHe
coenquHeHUsi. OCHOBHbIE aMUHOKHUCIOTHI, oOpasyomue Oenku. XUMUYEeCKHe
CBOMCTBa OEJIKOB: THAPOJIU3, ACHATYypallts, KaueCTBEHHbIE (IIBETHBIE) PeaKLIUU

Ha OelKu

CrpoeHne M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOWCTB IOJIMMEPOB OT
CTpoeHHUsI MOJieKyJ. OCHOBHBIE CHOCOOBI IMOJYYEHHSI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHU3aliy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

#H##Par### nenTuuKanys OpraHMuecKuX coeqMHeHUH. Perenne

SKCHICPUMCHTAJILHBIX 3a/1a4 Ha paCllO3HABAHNUEC OPTraHUYCCKHUX BCIICCTB

3.20

4.1

4.2

I'eneTndeckas cBsI3b MEXKy KlacCaMU OPraHUYECKUX COCIMHEHUM

XHUMHS U )KU3HD

Xumusi B moBcenHeBHOW xku3HH. [IpaBuna OGe3zomacHoi paboOThl ¢ €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOM XUMHU

XUMHUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIJICHHOCTH. XUMUS U DHEPreTUKA: TIPUPOTHBIA U IMOMYTHBIN HEPTIHON
ra3bl, IX COCTaB 1 ucnojb3oBanue. CoctaB HepTH U e€ nepepaboTka (IpUPOIHBIC

HCTOYHUKHU YTIEBOJOPOIOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKalolled Cpelbl U €ro

nocienctsus. Oxpana rugpocdepbl, MOYBbl, aTMOChephl, (IOpbl U (hayHbI OT




XUMHUYEeCcKoro 3arps3HeHus. Ilpobirema OTX0MOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYEHUS XUMUYICCKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas  Metamnyprus. CTekiIo ¥ CWIMKAaTHas  MPOMBIIUIEHHOCTb.
[Ipombiniennass  opranuudeckas xumus. CpIpb€ IS OPraHUYECKOM
IPOMBIIIJICHHOCTH

5 H#iHtPar#H## Tunpl pacu€THBIX 3a7a4
HiHPar###Pacu€Thl Macchl BEIIECTBa WM 00BEMA ra30B MO0 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MAacCe HJIM 00bEMY OJHOTO U3 YUACTBYIOIIUX B
pEaKIuu BEIIECTB

5.2 #H##Par###Pacuérel TeruioBoro adexra peakuuu

5.3 #H##Par###PacuéTbl 00BEMHBIX OTHOIICHHI ra30B IMPU XUMHUYECKUX PEAKITUIX

54 ##HtPar#Ht#PacuéTsl Macchl (00BEMa, KOTMUECTBA BEIIECTBA) TPOAYKTOB

' pEaKIuu, €CIM OJJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 #i#HtPar#H#Pacu€Tsl MaccOBOU MM 0OBEMHOM TONTM BBIXO/1a MTPOIYKTA pEaKuu
' OT TEOPETUYECKH BO3MOKHOTO
HiHPar###Pacuérel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa

5.6 peakLuu, eciii OJTHO U3 BELECTB IaHO B BUJI€ PAaCTBOpA C ONPEACIEHHOM
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA

57 HHtPar#H#Pacu€Thl ¢ NCIOIb30BaHUEM MOHATUI «MaccoBast 10JIs1», «MOJIIpHast

' KOHIEHTPALUA», «PACTBOPUMOCTb)
##HtPar#H#HaxoxneHre MoeKyJIsipHON (POpMYJIbl OPraHUYEeCKOro BEIECTBA

5.8 IO €ro MJIOTHOCTH MU MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISALINX B €0 COCTaB,

HJIN 110 IPOAYKTaM CropaHus




109) nynxT 117 nononuuts noanyHkToM 117.9 cnenyromero conepxanus:

"117.9. B denepanbHbIX U perHOHAIBHBIX MPOIEAYpPaX OLEHKH KadyecTBa 0Opa30BaHMs
UCTOJNB3YeTCsl TMepeyeHb (KOoIu(pUKaTOp) pacHpeleNeHHbIX IO KjaccaM IPOBEPsieMbIX
TpeOoBaHU K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTENbHON MPOrpaMMBbl CPETHETO
o011ero o0pazoBaHMs U JIEMEHTOB COJEPKAHUS 10 XMMHUH.

Tab6muna 15

[TpoBepsieMmbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS OCHOBHOM
obOpasoBarenbHOl TTporpammsl (10 kimacc)

Kon [IpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON MPOTrpaMMbl CpeIHETO 00I1Iero 00pa3oBaHus
pe3yabTara

1 TeOpeTI/I‘{eCKI/Ie OCHOBBHI OpFaHquCKOﬁ XUMHNHN

1.1 ChopMupoBaHHOCTh TPEACTABICHUH O XWMHYECKOW COCTaBISIOLICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpA, POJIM XUMHU B MO3HAHUU SIBICHUM
npupozbl, B (OPMHPOBAHWM MBIIUICHUSI M KYJIbTYyphl JIMYHOCTH, €€
(YHKLMOHAJIBHOM  IPaMOTHOCTH,  HEOOXOAMMOM  Juii  pelleHus
NPaKTUYECKUX 3a/a4 M HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHOM cpejie

1.2 BnageHne cucTeMOM XMMHUYECKMX 3HAHMH, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAr AFOIINE TIOHSATHUSA (Monexyna, BAJICHTHOCTD,
AIIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHNS, XUMHUYECKAs CBS3b, MOJIb,
MoOJIIpHasT ~ Macca,  MOJSpHBIH  00beM,  YIJIEpOAHBIH  CKEJeT,
(byHKIMOHATIbHAS TPYIINA, paAUKall, U30MEpUsl, U30MEPbl, TOMOJIOTHYECKUN
pAl, TOMOJIOTHM, YIJIEBOJOPOABL, KHCIOPOA- M  a30TCOAEpIKalue
COEJMHEHUs, OHMOJOrMYeCKH AaKTHUBHBbIE BellecTBa (YIJIE€BOABI, KHPHI,
0eJIK1), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC
COCIMHEHUs); TEOPUHM U 3aKOHBl (TEOpUsS XHUMHYECKOTO CTPOCHHS
opranuueckux  BemectB  A.M.  BytnepoBa),  3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH S3bIK XUMHH, (aKTOIOIMYECKHE CBEIEHHUS O CBOMCTBAX,
cocTaBe, IIOJy4YeHUH U 0O€30MacCHOM HCHOJIb30BAaHUM  Ba)KHEHUIINX
HEOPraHMYECKUX M OPraHWYEeCKHX BEIIECTB B OBITY M INPaKTHYECKOU
JIEATEIbHOCTH YEJIOBEKA

1.3 CdopMupoBaHHOCTh YMEHUN BBISBIISITh XapaKTepHble MPU3HAKU TOHATHH,
YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLINE
MOHSTHS ITPH ONTUCAHUM COCTaBAa, CTPOSHUS U MPEBPALIEHUI OpraHuYeCKIX
COEIMHEHUI

1.4 c(OpPMHPOBAHHOCTh YMEHUHN HCIIOJIB30BaTh XUMUUECKYIO0 CUMBOJIMKY IS
COCTaBJIEHUS ~ MOJIEKYJSIPHBIX U CTPYKTYpHbIX  (pa3BepHYTO,
COKpaIlleHHOI) (popMyJ1 OpraHMUECKUX BEIIECTB U ypaBHEHUH XUMHUECKUX
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peaKuHﬁ, HU3TO0TaBJIMBATbL MOJCIIM MOJICKYJI OPraHMYCCKUX BCLICCTB JIA
HIUTIOCTpalli UX XUMHUYECKOI'0 U IIPOCTPAaHCTBEHHOI'O CTPOCHUSA

1.5

CdopMupoBaHHOCT YMEHUN YCTAaHABIMBATH IPUHAJIIIEKHOCTh U3YUYECHHBIX
OPraHWYECKUX BEIIECTB MO MX COCTABY M CTPOCHHUIO K OMNpPEAEIEHHOMY
kinaccy  (rpymme) — coendHeHuM  (YIVIEBOAOPOIBL,  KHCIOpOA U
a30TCOJEpIKAIIME COEIMHEHUS, BBICOKOMOJEKYJIIPHBIE COEIUHEHUs),
JlaBaTh UM Ha3BaHMs 10 cucreMarnueckor HomeHkinarype (IUPAC)

1.5

CdopMUpPOBaHHOCTh YMEHUSI ONPENENATh BUABI XUMHYECKOH CBS3U B
OPraHUYECKUX COCTMHEHUSIX (OIMHAPHBIE U KPaTHbBIEC)

1.6

CdopMUpPOBAaHHOCTh YMEHHUSI MPUMEHSTH: TOJOXKEHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A.M. BytiepoBa ans 00bsCHEHUS 3aBUCHUMOCTH
CBOICTB BEILECTB OT UX COCTAaBA U CTPOECHUS; 3aKOH COXPAHECHUS MacCChl
BEILIECTB

Yrneronopoasl. Kucinopoacoaeprkaniie u a30TcoAeprKaiue OpraHuaecKue
COeTMHEHUS. BEICOKOMOMNIEKYISIPHBIE COSAMHEHUS

2.1

ChopMUpOBaHHOCTh yYMEHUW TIPUBOAWTH TPHUBHAJIBHBIC  HA3BAHUS
OTJCIbHBIX OPraHUYEeCKMX BEIIECTB (ITHJICH, TPOIMICH, AalleTUJICH,
STHJICHTJIMKONb, THIEePUH, (eHon, Qopmampaerun, ameraibIaeru,
MypaBbHHAs KHCJIOTAa, YKCYyCHas KHUCIIOTa, OJICMHOBas  KHUCJIOTA,
CTeapuHOBAs KUCIIOTA, TITFOK03a, GPYKTO3a, KpaxMal, [EJUTI0103a, TITHIIHH)

2.2

ChopMUpOBAaHHOCTh YMCHHM  XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3MYeCKue W XHMHYECKHE CBOWCTBA THIMYHBIX IIPEJICTaBUTEIICH
pa3IUYHBIX KJIACCOB OPraHUYECKHX BEIIeCTB (METaH, 3TaH, OSTUJIEH,
OpomnuieH, areruiieH, OyrtamueH-1,3, wmerunOyraguen-1,3, ©OeH3odm,
METaHOJI, ATaHOJI, JTHJICHIJIMKOJIb, TJIMIEPUH, (EHOJN, aleTalbIACTu/I,
MypaBbUMHAsd M YKCYCHas KHUCJOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a,
aMUHOYKCYCHasi KUCJIOTa)
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ChopMupOBaHHOCTh YMEHHS WLIIOCTPUPOBATh TI'€HETUYECKYIO CBS3b
MEXAY TUIUYHBIMH IPEICTABUTEIIIMH PA3IMYHBIX KJIACCOB OPraHUYECKUX
BEILECTB YPAaBHEHUAMH COOTBETCTBYIOIIMX XUMUYECKHX pPEaKkLUi C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOpMYII
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CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh HMCTOYHUKHU
YIJIEBOAOPOAHOTO ChIPbs (He(Th, MPUPOAHBIA ra3, yrois), CocoObl UX
nepepaboTKU U MPaKTUYECKOe MPUMEHEHHE MPOTyKTOB MepepadoTKu

XuUMHS U KU3Hb. PacyeTsl

3.1

ChopMHpPOBAaHHOCT, YMEHUW BIIAJIETh CHUCTEMOW 3HAHMK 00 OCHOBHBIX
METOJIaX HAay4YHOI'O IO3HAHMS, HCIOJIb3YEMBIX B XUMHHM IIPU HU3YUYECHUU
BEIIECTB U XUMHUYECKUX SIBICHUH (HaOII0IeHNe, H3MEPEHUE, SKCIIEPUMEHT,
MOJICTTMPOBAHUE), KCIIONIH30BATh CHUCTEMHBIC XUMHUYECKHE 3HAHUS IS
MPUHSTUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalHsSX, CBA3AHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM




3.2

CdopMupoBaHHOCTH  YMEHHH  COONIONATh  MpaBWJIa  IOJIb30BAHUS
XUMHYECKOH MOCy 1011 U 1abopaTOpHBIM 000pYAOBaHUEM, a TAKXKE MPaBUiIa
oOpamieHusi ¢ BeIIeCTBAaMH B COOTBETCTBUU C MHCTPYKLIMSIMH TIO
BBITMIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB
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C¢hopMHPOBAaHHOCT YMEHHUH IUIAHUPOBATh W BBIIOJIHATH XUMHUYCCKHN
SKCIICPUMCHT (HpeBpaH_IeHI/ISI OpraHN4YCCKUX BCIICCTB IIPpU HArpCBaHHHU,
NOJTy4eHHe JTWICHA W H3YyYeHHE €ro CBOMCTB, KaueCTBEHHBIC DPEaKIHH
OpTraHU4YCCKUX BCHICCTB, ACHATYpalHid 0eIKOB IIpy Harp€BaHWu, UBCTHLIC
peakiuy OSIKOB) B COOTBETCTBHH C IIPAaBHJIaMU TEXHUKH O€30MIaCHOCTH IIPH
oOpamieHMd C BemlecTBaMM H  Ja0OpaTOpPHBIM  00OpPYAOBaHHEM;
IPE/ICTAaBIATh PEe3yIbTaThl XUMHUYECKOTO IKCIIEpUMEHTa B (OpMe 3aIrucu
YpaBHEHHI COOTBETCTBYIOIIUX pPEaKUUd u (HOpMYJIHPOBATH BHIBOABI HA
OCHOBE 3THX Pe3yJIbTaTOB
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CdopMUpoOBaHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHHUS IO XUMHYECKUM
ypaBHEHUsAM (Macchl, 00beMa, KOJHWYECTBA HMCXOJHOTO BEIIECTBA WIIU
MPOJYKTa PEaKIMH M0 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJJHOTO U3
MCXOJIHBIX BEIIECTB WJIA MPOJAYKTOB PEAKIIIH)

3.5

ChopMupoBaHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XHUMUYECKYIO
uH(pOpPMAIIKIO, TTOyYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CpElICTBA MAacCCOBOM
uHpopmanuu, cetb IHTEepHET 1 ApyTrue)

3.6

ChopMUpOBaHHOCTE yMEHHH  COONIOATh MpaBWIA  JKOJIOTHYECKU
1eJ1eCO00Pa3HOr0 MOBEJCHHS B OBITY M TPYJIOBOM JIEATEIBHOCTH B IENSIX
COXpaHEHHUsT CBOEro 3JI0POBbS M OKpPYXaloLEed NPUPOJHON CpPEXBbl,
0CO3HaBaTh OMACHOCTb BO3/AEUCTBHS HA KHUBbIC OPTraHU3MBbI OIPEIEIICHHBIX
OpTraHWYECKUX BENIeCTB, MOHUMAas cMmbich mokazatens [IJIK (mpenensHO
JOMYCTUMOW  KOHIIGHTpAllUM), TOSICHATh Ha TMpPUMEpax CIOCOOBI
YMEHBIICHUS W TPEOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M
4eJIoBeKa

Tabmura 15.1

[TpoBepsiembie aneMenThI coaepskanus (10 kmacc)

Kon

[TIpoBepsieMbIil 2IEMEHT COAEPKaHUS

TeOpeTI/IquKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHN

1.1

IIpeamer OpraHMYecKOW XHMMHH: €€ BO3HUKHOBEHME, pa3BUTHE U 3HAYCHUE B
MIOJIyYEHUN HOBBIX BEIIECTB W MaTepUaloB. TeOopHsl CTPOEHUS OPraHWYECKHX
coenquHeHuil A.M. byTiepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CrpykTypHBIe (OPMYJIBl OpraHMYECKUX BeIIeCTB. [OMoOJOrHs, H30MepHs.
XuMHYecKas CBSI3b B OpPraHUYECKUX COSAMHEHUSIX - OJTMHAPHBIE U KPaTHBIE CBS3H.
[IpencraBienue o kaaccu(UKaUN OPraHUYECKUX BEIIECTB

1.3

HOMCHKJ'IaTypa OpPraHu4YCCKUux COEIMHEHUI (CI/ICTeMaTI/I‘-ICCKaSI) U TPUBHUAIBHBIC




Ha3BaHUS Ba)KHEHIIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKHX BCHICCTB

YrieBo1opoasl

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHH psiji. MeTaH u 3TaH - mpocTelme
[PEJICTAaBUTENIN AJKAHOB: (PU3WYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
3aMEeNIeHUs U TOPEHUs), HAX0XKICHHE B PUPOJIC, TTOTyUYECHUE U TPUMEHEHUE

2.2

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJOTUYECKHH psif. DTUIEH W TPONWIEH -
IpocTeilliie NMPEeACTaBUTENN aJIKEHOB: (U3MUecKre M XHUMHYECKHE CBOWCTBa
(peakuu TUAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATAIMU, OKHUCICHUS U
MOJIMMEPU3AIIH ), TOTyYEeHUE U IPUMEHEHHE
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Ankanuensl: Oytamuen-1,3 u MerunOytamueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius noauMepusamuu). [lomyuenne CHHTETHYECKOTO
Kay4dyKa ¥ pe3uHbI
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AJNKHUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTUYECKUN psiA. ALIETHIIEH -
IPOCTEHIINKA TNPEACTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (QU3NYECKUE U
XMMHYECKHE CBOICTBA (peakLMu THAPUPOBAHMSI, FaIOTCHUPOBAHUS, THAPATALINY,
rOpeHus), OJIy4eHNUE U IPUMEHEHUE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3MYECKME U XHUMHUYECKHE CBONCTBA
(peakuuy raJloreHMpPOBAaHUS U HUTPOBAHUSA), IOJIYUYEHHE U pUMEHEHHE. Toryou:
COCTaB, CTpoeHHE, (U3NYECKHE ¥ XUMHYECKHE CBOWCTBA  (peaKiuu
rajJJoreHUpOBaHUS U HUTPOBAHUSA), NOJIy4YEHHE M IpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHueckas CBA3b MEXIY YIJIEBOJOPOAAMU, NPUHAUICKAIIUMU K
pas3IMYHBIM KJIaccam

2.6

[TpupoaHbIE HCTOUHUKH YTI€BOIOPOAOB. IIpupoaHEblii ra3 v MOMyTHbIE HEPTAHBIE
ra3sl. Hedtb 1 ee mpoucxoxaenue. CrnocoObl nepepaboTku He(TH: MEperoHka,
KPEKUHI (TepMHMUYECKUN, KaTaluTudeckuil), muponus. [IpoaykTel nmepepaboTku
He(pTH, UX MPUMEHEHHE B MPOMBILIUIEHHOCTH U B ObITY. KameHHBIH yronb u
IPOAYKTHI €r0 nepepadoTKu

Kucnoponconep:xaiye opraHn4eckiue coeIMHEHNs

3.1

[TpenenbHbIE OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOEHUE, (PrU3HUECKre
U XUMHMYECKHMe  CBoOWcTBa  (peakuuu ¢  aKTUBHBIMH  MeTaJUlaMu,
raJIoreHOBOJIOPOAAMU, TOpEHME), NpUMEHeHHe. BoJopolHbIe CBI3M MEXKIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJa M JTAaHOJIA Ha OPraHHU3M YEJIOBEKA.
MHoroaromMHsbie CIUPTHL. DTUICHTIINKOIIb U TIULEPUH: CTpOoeHue, GU3NYeCcKue u
XUMHYECKHE CBOWCTBAa (B3aUMOJEHCTBHE CO  IIEJIOYHBIMU  MeETaJllaMy,
KaueCTBEHHasl peaklisi Ha MHOroaTOMHbIe crUpThl). JlelicTBUe Ha OpraHu3M
yesoBeKa. [[puMeHenue riaumnepruHa U dTUIIEHIIMKOISA

3.2

®DeHOo: CTPOeHUE MOJIEKYITBI, (PU3HUECKHUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTh
denomna. [Ipumenenue penomna
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Anpaeruapl U KeTOHbI. DopMalbIeru, aleTaabJAeTU/l: CTpoeHne, PU3NIECKHUE 1
XUMHUYECKHE CBOWMCTBA (pEaKIUU OKHCIEHHUS U BOCCTAHOBIICHHS, KQUeCTBEHHBIC
peaKIym), OTyYeHUE U IPUMECHEHUE
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OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KUCIOTHI. MypaBbuHas M yKCyCHas
KUCIJIOTBI: CTpOEHUE, (PU3NYECKHE U XUMUUYECKUE CBOMCTBA (CBOICTBA, 001IuMe IS
Kjacca KHUCIIOT, peakuusi JSTepuuKanuu), TMOIy4eHHEe U IPUMEHEHHE.
CreapuHoOBas U OJIEMHOBAs KUCIOThHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHCIOT. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeicTBUE

3.5

CrnoxxHble 2QUpPHl KaK MPOW3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MIPOIHN3 CIOKHBIX
a¢dupoB. XKupsel. ['maponu3 xupos. [IpumeHenne xupoB. buosorudeckas posib
KUPOB

3.6

YrieBoapl: cocTaB, KiacCU(UKAIMS YTIeBOJOB (MOHO-, JH- M IOJHUCAXAPHUIBI).
['moko3a - mpocTedmuii MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
duznUYecKre U XUMUYECKIE CBOMCTBA (B3auMoieiicTBre ¢ ruapokcuaom menu (11),
OKHCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedbpa (I), BoccranoBieHue,
Opo’KeHHE TJIIOKO3bl), HAXOXJIEHHWE B IMPUPOJE, NPUMEHEHUe, Ouosornyeckas
poinb. @otocunTe3. OpyKTO3a KaK U30Mep TMOK03bl. Kpaxman u menmirono3a Kak
npuposaHble nonuMepsl. CTpoeHue Kpaxmana M LeiuToo3bl. dusnueckue u
XUMHYECKHE CBOMCTBA Kpaxmaina (TUIPOIN3, KAYeCTBEHHAs PEAKIIHS C HOJI0M)

A30Tc0z[ep>1<amne OpPraHn4cCKueC COCAMHCHUA

4.1

AMUHOKHUCIOTH Kak aM(OTepHbIe OpraHUYeckue coequHeHus. Pusznyeckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mpuMmepe TiniuHa). buonornueckoe
3HaYeHHe aMUHOKUCIOT. [lenTusl

4.2

benkn Kak NpUpPOAHBIE BBICOKOMOJEKYJISApHBIE coeauHeHusa. IlepBuynas,
BTOPUYHAS U TPETHYHAS CTPYKTypa OCIKOB. XMUMHUYECKHE CBOHCTBA OEIKOB:
THJIPOJIN3, J€HATypaltsl, KAUeCTBEHHbIC peaKkIMK Ha OeNKH

BLICOKOMOHCKyJIHpHHe COCIUHCHUA

5.1

OcHOBHbIE TOHSTHS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALINN, CPEIHSAS MOJIEKYJISIpHAS
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN -
MOJIMMEPU3ALHS U ITOJIMKOHICHCALIHS
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OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB W WX IPEBpAllCHUN:
03HaKOMJIEHHE ¢ 00pa3laMy NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yykoB. [loiryueHre CHHTETUUECKOrO KaydyKa U pEe3UHbI

Tabmnuua 15.2

[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
obOpazoBarenbHOl Tporpammsl (11 kimacc)

Kon

HpOBCp}ICMHC MNPEAMCETHBIC PE3YJIbTAThl OCBOCHUSA OCHOBHOH

MIPOBEPSIEMOTO 00pazoBaTebHON MTPOTrPaMMBbI CPEHETO 00IIIET0 00pa30BaHUS

pe3yibTaTa

1

TeOpeTI/I‘{eCKI/IC OCHOBBI XMMHH




1.1

Bnagenue cucreMoli XMMHYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAlOIINE TTOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, JJICKTPOHHAS
00oJI04Ka aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIIA ATOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIbHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJISIDHAs Macca, MOJSIPHBIA O00BEM, KpHCTaUIMYECKas
penieTka, THIIBI XHUMHYECKHUX peakuii (OKHCTUTENBHO-
BOCCTAHOBUTEJIbHBIC, H5K30- M OSHJIOTEPMHUYECKHE, PEAKIUU HOHHOTO
oOMeHa), pacTBOpP, AJIEKTPOJUTHI, HEIJICKTPOIMUTHI, SJIECKTPOJIUTHYSCKAS
JIUCCOIMAIUSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOMN
peakiuy, XHMHUYECKOE paBHOBECHE); TEOpPUM M 3aKOHBI (TEOpHs
ANEKTPOJIUTHYECKON  auccouuanuu, Ilepuogmueckunn 3akon  J[.U.
MeHneneena, 3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOIOTHYECKHE CBEACHHSI O CBOMCTBAX,
cocTaBe, IMONy4YeHWH U 0OE30MaCHOM HCMOJIb30BAaHUM  BAKHEUIINX
HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTHUECKOU AEATEIHHOCTH YEIIOBEKA

1.2

ChopMupoBaHHOCT YMEHHUH BBISBIATH XapaKTepHbIE MPHU3HAKH U
B3aUMOCBS3b U3YUEHHBIX [IOHATUHI, IPUMEHATH COOTBETCTBYIOLIUE [IOHATHS
IIPU ONMCAaHUU CTPOCHUS M CBOMCTB HEOPraHWYECKHX BEIIECTB M MX
IIPEBPALICHN; BBIABIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C TIOHATUAMU
Y IIPE/ICTABIICHUAMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bnaz{eHHe OCHOBHBIMM MCTOAAMHU HAYYHOI'O IIO3HAHUA BCHICCTB U
XUMHYECKMX  SIBJICHUH  (HAONIOZCHWE, W3MEPEHUE, OKCIICPHMEHT,
MOJICJIUPOBAHUE)

1.4

ChopMUPOBAaHHOCTh YMCHHM ONPEICNISATh BAaJCHTHOCTh U CTCICHB
OKHCJIEHUS XUMUYECKHUX AJIEMEHTOB B COEIMHEHMSIX Pa3JIMYHOTO COCTAaBa,
BUJI XUMHUYECKOW CBsI3M (KOBAJICHTHAsl, WOHHAsA, MeTajuIMuecKas,
BOJIOPOJHAs) B COCQUHEHHSX, THUN KPUCTAUIMYECKOH  pelIeTKU
KOHKPETHOTO BEIIECTBA (aTomHas, MOJICKYJISIpHAS, WOHHaA,
MeTajuInyecKasi)

1.5

CdopMupoBaHHOCTh YMEHUH OMpENeNaTh XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKNUX COCAUHECHHI

1.6

ChopMHUpPOBAHHOCTH YMEHUS KIIACCU(DHUIIMPOBATH XUMUUYECKHUE PEAKITUH T10
pa3MyYHBIM TpHU3HaKaM (YHCITy W COCTaBy pearupyrolfx BeIIeCTB,
TeIIoBOoMy d(dekTy peakiuu, H3MEHEHUIO CTEIEeHEeH OKHUCICHHS
AIIEMEHTOB, 0OPATUMOCTHU PEAKINH, YIACTHIO KaTaln3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUH COCTABIATh YpaBHEHUS peaKLUil pa3InIHbIX
TUIIOB, TIOJHBIE U COKpAllleHHbIE YPAaBHEHMsI peaklMii MOHHOTO OOMeHa,
YUUTBIBAs YCIOBHUS, IPU KOTOPBIX ATH pE€aKLUU UAYT 10 KOHLIA

1.8

ChopMupoBaHHOCTH YMEHHH NPOBOAMTH PEAKIMH, MOATBEPXKIAIOIINE
KaYeCTBEHHBIH  COCTAaB  pa3JIMYHBIX  HEOPraHMYECKHX  BEIIECTB,
pacrio3HaBaTh OIBITHBIM IyTeM MOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

1.9

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ PaCKpbIBaATh CYHIHOCTH OKHUCJIUTCIIBHO-




BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTABIICHUS 3JEKTPOHHOTO
OanaHca 3TUX peakUuui

1.10

CdopMupoBaHHOCTh  yYMEHUH  OOBSICHATH  3aBHUCHUMOCTH  CKOPOCTHU
XUMHUYECKON peakuy OT Pa3InyHbIX (PaKTOPOB

ChopMupoBaHHOCTH ~ yMEHHN  OOBSACHATH  XapakTep  CMEIICHUS
XUMHYECKOTO DPAaBHOBECHS B 3aBHCUMOCTH OT BHEIIHETO BO3JICHCTBHS
(mpunun Jle HaTense)

OO0mias 1 HeOpraHuveckas XuMust

2.1

CdopMupoBaHHOCTH YMEHHI pacKpbIBaTh cMBICH [leproagudeckoro 3aKkoHa
JAN. MenneneeBa W JEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIOLIYIO,
O0O0BSACHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKIIUU

2.2

CdopMUpOBaHHOCTh YMEHHUI XapaKTEpPH30BAaTh 3JICKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX 3JIeMeHTOB 1 - 4 mepuooB [lepuonnyeckoii cucTeMsl
xuMHIeckux demMentoB [[.1. MenneneeBa, ucronb3ys moHsaTus "'s-, p-, d-
JNEKTPOHHBIE  opOuTanu", '"sHepreTHuyeckue ypoBHU", OODBICHSITH
3aKOHOMEPHOCTH HM3MEHEHUSI CBONCTB XHWMHUUYECKHX DJJIEMEHTOB M UX
coeqMHEHUN 1o mepuogamM u rpynmnaMm llepuoanueckoil cucTemsl
xumuueckux ayemenToB .M. MeHnieneesa
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ChopMupoBaHHOCTH yMEHHMI XapakTepU30BaTh (OMHCHIBATH) OOIIHE
XMMHUYECKHE CBOWCTBA HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KIIACCOB,
NOJATBEPXKJIATh  CYIIECTBOBAaHME  TIEHETHMYECKOM  CBSI3U  MEXKAY
HEOPraHUYECKUMHU BEILIECTBAMU c HOMOILBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUIT
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CdopmupoBaHHOCTH YMEHUH yCTaHaBJIUBAaTh IIPUHAJIEKHOCTh
HEOPraHMYECKUX BEHIECTB IO HX COCTaBy K OIPEIEICHHOMY KIAcCy
(rpynme) coeaMHEHWH (IpocTble BeLIeCTBa - METaulbl U HEMeTalllbl,
OKCH/Ibl, OCHOBaHMsI, KUCIOTbI, aM(pOTEpHbIE TUPOKCUIBI, COIIH)

2.5

CdopMupoBaHHOCTh YMEHUN UCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJIeHUs] (OpPMYJT BEUIECTB W YPaBHEHHUH XUMHUYECKUX pEaKIHid,
cucremaruueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJICNIbHBIX HEOPraHMYeCKUX BeUIecTB (yrapHblid ra3, YIJIEKUCIBIN Ta3,
aMMHaK, raiieHas U3BecTb, HeralmleHasi U3BeCTb, IUThEBAs COJla, MUPUT U

NpyTHUe)

2.6

CdopMupoBaHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTAaHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPXKJATh  CYIIECTBOBAaHME  TE€HETHUUECKOM  CBSI3U  MEXKIY
HEOPTraHUYECKUMH BEIIECTBAMHU c TTOMOTIIHIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

2.7

CdopMUpOBaHHOCTh YMEHHI MJIAaHUPOBATh M BBIMOIHATh XUMHUYECKUN
SKCTIEPUMEHT (paslioKeHHE TEPOKCHAAa BOJAOpOJa B MPHUCYTCTBUHU
Karaau3aTopa, OIpeAeNIeHHE CpeAbl PACTBOPOB BELIECTB C MOMOUIbIO
YHUBEPCATBHOTO MHANKATOPA, BIUSHUAE PA3TUIHBIX (PaKTOPOB HA CKOPOCTH




XUMHUYECKON PEaKIuu, peakIlMi HOHHOTO OOMEHa, KAYeCTBEHHBIE PeaKINH
Ha cyJibdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH AaMMOHUS, pEeLICHHE
AKCIIEPUMEHTANIbHBIX 3a1au no TemaM "Meramnel" u "Hemeramns") B
COOTBETCTBUU C NIPaBWJIAMU TEXHUKHU O€30MaCHOCTU HpU OOpallleHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYIOBAaHUEM; ITPEICTABIATH PE3yIbTATHI
XUMHYECKOTO  JKCIepuMeHTa B QopMmMe  3amMcu  ypaBHEHH
COOTBETCTBYIOIIUX PEaKIUi U (HOPMYIHPOBATH BHIBOJBI HA OCHOBE ITHX
pe3yJbTaToB

2.8

CdopmupoBaHHOCTh ~ YMEHHMIl  cOONIOHaTh  MpaBWJIa  IOJIb30BAHUSA
XUMHUYECKOH MOCYI0N U JTab0opaTOpHBIM 000PYIOBaHUEM, a TAKXKe PaBUIa
oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMHU IIO
BBITTOJIHEHUIO TAOOPATOPHBIX XMMUYECKHX OIBITOB

2.9

CdopMUpPOBaHHOCTh YMEHUW XapaKTEpHU30BATh XUMHUYECKHE IPOIIECCHI,
JeKAIIMEe B OCHOBE MPOMBIIUICHHOTO TIOJyYeHHs] CEPHOW KHCIIOTHI,
aMMUaKa, a Takke cPOPMUPOBAHHOCTD MPECTABICHU 00 OOIIMX HAYIHBIX
NPUHIUITAX U YKOJOTHYECKUX MPOOJIeMax XUMHUYECKOTO MTPOU3BOJICTBA

XUMHS U KU3Hb. PacueThbl

3.1

ChopMupoBaHHOCTh MPEACTABICHUH O XHUMHYECKOM COCTaBISAIOLICH
€CTECTBEHHOHAYyYHOW KapTHUHBI MHpPA, POJIM XUMHHM B MO3HAHUM SIBJICHUM
OpUpoibl, B (OPMHUPOBAHUU MBIIUICHUS M KyJbTYyphl JMYHOCTH, €€
(YHKIMOHAJIBHOW  IPaMOTHOCTH,  HEOOXOAMMON  AJii  pelleHus
NPAaKTUYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM Cpesie

3.2

CdopMHpOBaHHOCTh YMEHUN KPUTHUYECKH AHAIM3HPOBATh XMUMHUYECKYIO
UH(POPMALIKIO, TIOTYYaeMyI0 U3 pa3HbIX UCTOYHHMKOB (CpeicTBa MacCOBOM
KOMMYHMKAIUH, ceTb IHTepHET U ipyrue)
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ChopMHUpPOBAaHHOCT, yMEHUW  COOJMIONATh MpaBHJIa  AKOJOTHUUYECKH
1eJ1eco00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LIEJSAX
COXpaHEHUs CBOETO 3710POBbS U OKPYIKAFOIIEH PUPOTHON CPEIbI

34

Oco3HaBaTh OIACHOCTH BO3/IENCTBUS HA KUBBIE OPraHU3MBbI OIIPEIETIEHHBIX
BEIECTB, IOHMMAas cMbIca mnokasarens II/JIK, moscHATe Ha mnpumepax
CrocoObl YMEHBUIEHUS U MPEJOTBPALEHUS UX BPEAHOTO BO3/EHCTBHS Ha
OpraHM3M 4€JI0BEKa

3.5

CdopmMupoBaHHOCTh YMEHHUI MPOBOJIUTH BBIUMCICHUS C MCIIOIb30BAaHUEM
MOHATHUS "MaccoBasi JI0J1s BEIecTBa B pacTBope', 00bEeMHBIX OTHOIIEHHH
ra3oB IPH XUMHUYECKUX PEAKIUSIX, MacChl BEeLIeCTBa WM 00beMa Ia30B IO
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WWIH 00beMy OIHOTO U3
Y4acTBYIOUIMX B pEaKUUU BEHIECTB, TEIUIOBOTO 3¢¢eKkTa peakuuud Ha
OCHOBE 3aKOHOB COXpPaHEHMS MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS
SHEPTrUuu

Taomuma 15.3




[Tposepsiembie aeMenThI coaepskanus (11 kmacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

XUMHUYECKUH 37eMeHT. ATOM. SIapo aroma, M30TOMbI. DIEKTPOHHAsT 000JI0YKa.
DHepreTuyeckue YpoBHH, MOAYPOBHU. ATOMHbIE OpOUTaNH, S-, P-, d-2JI€MEHTHI.
Oco0eHHOCTH pachpe/ieieHus JIEKTPOHOB M0 OPOUTANISIM B aTOMax SJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpALHs aTOMOB

1.2

ITepuoanueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux snemeHTon [1.1.
MenneneeBa. CBsi3b mnepuoauyecKoro 3akoHa u llepuoguyeckoil cucTembl
xumudeckux siaeMentoB .M. MenneneeBa ¢ COBpEMEHHOM TEOpHER CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XHMMHYECKUX OJEMEHTOB U
o0pa3yeMbIX MUMH MPOCTBIX W CIOXKHBIX BEIIECTB IO TpyHnaM M MEpPUOIaM.
3HaveHHE MEPUOANIECKOTO 3aKOHA B Pa3BUTUU HAYKHU

1.3

CrpoeHue BelecTBa. XuMU4eckas cBsi3b. Buibl xuMuueckoi cB3M (KOBaJIeHTHas
HEMOoJIsIpHasi ¥ MOJIsIpHAasi, HOHHAs, MeTaJlInueckasi). MIoHbl: KaTHOHBI U aHUOHBI.
Mexanu3Mbl 00pa30oBaHUsl KOBAICHTHOH XWMHYECKOH CBs3M (OOMEHHBIH U
JIOHOPHO-aKLENTOpHBIH). BogopoaHas cBsa3b

1.4

BaneHTHOCTD. BHCKTPOOTpI/IHaTeHBHOCTB. CreneHb OKHCIICHUSA

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBA. TUIBl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWMCTBA
BEILIECTB OT TUIIA KPUCTAIINYECKOH pereTku. [IoHsATHE 0 JUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMHBIE pacTBOPbI. MaccoBasi 10151 BEIIECTBA B PaCTBOPE

1.6

KJ'IaCCI/I(I)I/IKaI_II/IH HEOPTaHUYCCKUX COCTUHEHUH. HOMCHKJ'IaTypa HCOPTaHNYCCKUX
B€IICCTB

1.7

Xumunueckas peakuus. Kinaccudukanus XuMU4ecKuX peakivii B HEOpraHn4ecKon
Y OpPraHN4ecKOl XUMUHU. 3aKOH COXPAHEHUS MacChl BELECTB, 3aKOH COXPaHEHUs
Y IIPEBPAILCHHS SJHEPTUHU IIPU XUMUYECKHUX PEAKLIUAX

1.8

CKkopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.9

OOpatumble peakiuu. XHUMHUYECKOoe paBHOBecue. DakTOphI, BIHUSIONIME HAa
COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [Ilarense

1.10

OnekTponuTHyeckas auccornmanus. CuwibHbie M ciabbie 3ekTposuThl. Cpena
BOJIHBIX paCTBOpOB BCIIICCTB: KI/ICJ'IaSI, HeﬁTpa.]'H;HafI, mIeJI04YHasd. PeaKHI/II/I HOHHOTI'O
obMmeHa

1.11

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pcaKknuuun

Heoprannueckast xumust

2.1

Hewmerannsl. [lonoxenne HemeramuioB B [leprogudeckoil cucreMe XMMHUYECKUX
anemenToB J[.M. MenzaeneeBa 1 OCOOEHHOCTH CTpoeHHsI aroMoB. dusnueckue




CBOICTBA HEMETAJUIOB. AJUTOTPONHS HEMETAJUIOB (Ha IpUMEpe KUCIOPOa, CePBI,
dbocdopa u yriepona)

2.2

XWMHYECKHE CBOWCTBA BaXHEUIIUX HEMETA/UIOB (TaJOreHOB, CEphl, a30Ta,
docdopa, yrmepoga W KpeMHHs) M HX  COCOUHEHUH  (OKCHUIOB,
KHCJIOPOJICOICPXKAIIMX ~ KUCJIOT, BOJOPOAHBIX coenuHeHuid). I[lpumenenue
BaKHEHUIIINX HEMETAJJIOB U UX COCAUHCHUI
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Meramibl. [lonoxenue wmertamioB B llepuoandeckord cuCTEME XHMUYECKUX
anemenToB JI.M. MenaeneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. O0mue pusnueckue cBoiicTBa MeTayioB. CIuiaBbl METALIOB.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSKEHU METaJJIOB

24

XHUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAIIOB (HATPUH, KWK, KaJIbIIUA, MAarHHH,
ATIOMUHHM, IIUHK, XpOM, XKeJIe30, MeIb) U UX coeauHeHui. OOume crnocoObl
MoJTy4eHHUs1 MeTasuioB. [IppuMeHeHrne MeTauioB B OBITY M TEXHUKE

2.5

I'eneTnueckas cBS3b HCOPraHUYCCKUX BCIICCTB, IPHUHAMJICKAIINX K PA3JIUIHBIM
Ki1accaM

XUMHS U )KU3Hb

3.1

Ponmp xumMuM B oOecreyeHHH BKOHOFH‘ICCKOP’I, SHGPFCTHHGCKOﬁ n HPIH.[CBOﬁ
6€3OHaCHOCTI/I, Pa3sBUTHU MCAWLIUHBIL. Iloustue o HAay4YHBIX MCTOAAX IMO3HAHHWA
B€IICCTB U XUMHNYCCKHX pCaKHI/Iﬁ

3.2

[IpencraBienuss 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MOJyYeHUs
BOKHENIIMX BewecTB. YUenoBek B MUPE BEUIECTB M MATEPUAJIOB: BAKHEHIIWE
CTPOMUTEJBHBIE MaTepUalIbl, KOHCTPYKLIMOHHBIE MAaTepHUalbl, KpPAaCKU, CTEKIIO,
KepamMuKa, MaTepuaibl Uil AJIEKTPOHHUKH, HAHOMATEpHaJbl, OPTraHUYECKUE U
MUHEpaTbHBIC yI00pEHUS
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XuMHsT W 370pOBbE YEJIOBEKAa: IIpaBUJIa HCIOIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 6€30MacCHOTO UCTIOIB30BaHMS TIPEMapaToB OBITOBONM XUMUHU
B [TIOBCEJHEBHOM KU3HU

110) mynxT 118 gonmonuuts noamyHkToM 118.9 crnenyromiero conepxanus:

"118.9. lns npoBesieHHs €IMHOTO TOCYJapCTBEHHOT0 SK3aMeHa 1o XuMuH (Janee - EI'D
10 XUMHUH ) UCTIOJIB3YETCsI IepedeHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHUI K pe3yibTaTaM
OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CpPEAHEro OO0IIero oOpa3oBaHHs U
3JIEMEHTOB COZEP KaHUSI.

Tabmuma 15.4

[Tposepsiembie Ha EI'D o xumun TpeboBaHus
K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTpaMMbl
CpemHero o0Imero oopa3oBaHms
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Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsieMmble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMBbl CPETHEro O0IIero 0Opa3oBaHus

1

Bnanenne cucreMoil XMMUYECKUX 3HAHUM, KOTOPAs BKIIFOYAET:

1.1

OCHOBOITOJIATaIONINE TOHATHS (XUMHYECKUM JJIEMEHT, aTOM, H30TOIIbI,
3JICKTPOHHAsT 000JI0YKa aTtoma, S-, p-, d-3JIeKTpOHHBIE OpOUTAI aTOMOB,
OCHOBHOE ¥ BO30YXKICHHOE COCTOSHHE aToMa, WOH, MOJIeKYyJa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas

ce3p (O- m T-CBA3D  yparmple cBA3M), rHOpHAM3AIMSA ATOMHBIX
opOuTaNel, KpUCTALINYECKAst PEIIETKa, MOJIb, MOJISIPHASI MacCa, MOJISIPHBIIA
o0beM, MoJIIpHas KOHLIEHTPALMs, PacTBOPbl (UCTHHHBIC, AHCIIEPCHBIC
CUCTEMBI), KPUCTAJUIOTHAPATHI, YIIEPOIAHBIA CKeleT, (PyHKIMOHAIbHAS
rpynmna, pajukKan, HW30Mepbl, CTPYKTypHas Qopmyna, H30MepHs
(cTpykTypHas, reomerpudeckas (I[uc-, TPaHCU30MEPHs), TOMOJIOTHYECKUM
psA, TOMOJIOTH, YIJIEBOAOPOIbI, KHUCIOPOA- U  a30TCOJEpKallue
COCIMHEHUS, OWOJIOTMYECKH AaKTHUBHBIC BeliecTBa (YIJIICBOIBI, KHPHI,
Oenku), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIJISIPHBIC
COCIMHEHUS, KPEKUHT, pUDOPMHHT, THUIBI XUMHUYECKHX pEaKIuin
(OKHCITUTENbHO-BOCCTAHOBUTEIBHBIC, IK30- U SHAOTEPMUYECKUE, PEAKLIUN
WOHHOTO OOMEHa, TOMO- M T'eTepOTeHHBbIe, 00OpaTHUMbIe U HEOOpaTHMBIL),
pacTBop, ANEKTPOJIUTHI, HEAJIEKTPOIIUTHI, ANEKTPOIIUTHYECKAS
JUCCOLIMAITNS, CTENEHb JUCCOIMALNU, OKHUCIUTENh, BOCCTAHOBHTEIIb,
3JIEKTPOJIHN3, CKOPOCTh XUMHUUYECKOI peakliuy, XUMUYECKOE PaBHOBECHE)

1.2

TEOPHH M 3aKOHBI (TECOPHUS XMMHUYECKOTO CTPOSHUS OPTAaHMYECKUX BEIIECCTB
AM. bytiepoBa, Teopusi  DJIEKTPOIUTHUYECKOM  TUCCOIMAIUH,
[lepnonnueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHsS] MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3BIK XHMHH, MHPOBO33PEHUECKUE
3HAHHUs, JIEKAIIME B OCHOBE NMOHUMAHMS NPUYMHHOCTH U CUCTEMHOCTU
XMMHYECKUX SIBJICHUH, COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

MMPpEaACTaBJICHUA (6] MEXaHU3Max XUMHNYCCKHX peaKI.[HfI,
TEPMOANHAMHUYCCKUX U KHHCTUUCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA,
0 XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

q)aKTOJ'IOFI/ILICCKI/Ie CBCACHUA O CBOI\/’ICTBaX, COCTaBC, IIOJIYYCHUU U
0e30ImacHOM HUCITIOJIb30BaHHUH BaKHEHUIIINX HCOPTaHUYCCKUX u
OpTraHU4YC€CKUX BCIICCTB B 6LITy u HpaKTHQCCKOﬁ ACATCIIBHOCTH 4YCJIIOBCKA

1.5

o0mye Hay4HbIE MPUHIMIIBI XUMHYECKOTO IMPOU3BOJACTBA (HAa HpHUMEpe
MPOU3BOJICTBA CEPHON KUCIIOTHI, aMMHaKa, MeTaHoJa, epepaboTKu HEPTH)

CdopMHpOBaHHOCTH YMEHUH BBHISBIISATH:

2.1

XAapPaKTCPHBIC NPU3HAKU W B3aUMOCBA3b U3YYCHHBIX HOHHTI/II>'I, IMPUMCHSATH
COOTBECTCTBYIOIIMWEC IIOHATHUA TIpU OIMMCAHUHU CTPOCHUA U CBOMCTB
HCOPTaHUYCCKUX U OPraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ




2.2

B3aMMOCBS3b XMMMYECKUX 3HAHHUN C IOHATHSMHU U NpeaACTaBJICHUAMU
Apyrux ImnpeamMeToB IJIA 0ojiee OCO3HAHHOI'O IIOHMMAHHA U OOBICHEHHS
CYHIHOCTU MAaTCpHUAJIbHOI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

HAaMMEHOBAHMS XMMHYECKUX COCIUHEHUM MEXKIyHapOJHOTO COM03a
TEOPETHYECKOW M MPUKIATHON XMMHUH U TPUBHAJILHBIC Ha3BAaHUS BEIICCTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KJIaCCaM OPraHUYEeCKHUX W HEOPTaHMYECKHUX
COCIMHEHUN

3.2

XMMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBJlE€HUs (OPMYJT HEOPraHMYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKpAILEHHBIX U
CKeJIETHBIX) (hOpMYJI OPraHMYECKHX BEILECTB

CdopMupoBaHHOCTH YMEHHUS KJIACCU(DUIIUPOBATH:

4.1

HEOPraHMYECKUE BELIECTBA, CAMOCTOSTEIbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPHH 151 KIacCU(PUKAIIINH N3YIaeMbIX XUMHYECKHX 00bEKTOB

4.2

OpraHMYeCKHEe BEILECTBA, CAMOCTOATENBHO BBIOMpPATh OCHOBAaHHUS U
KPUTEPHH 151 KIacCU(PUKAIINH N3YIaeMbIX XUMHYECKIX 00bEKTOB

4.3

[0 pa3IUYHbIM IpU3HAKaM (YUCIIy M COCTaBy pEarupyroliux BeEIIECTB,
TEIIOBOMY 3 QEeKTy peaklUud, HW3MEHEHHIO CTENEHEH OKHUCIIeHHs
AIIEMEHTOB, 00PATUMOCTH PEAKIH, YIACTHIO KaTalIn3aTopa)

ChopMupoBaHHOCTh yMEHHSI XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YX/€HHOM COCTOSIHUM) U NOHOB XUMHUECKUX
anemeHToB | - 4 mepuonoB [lepuognueckoit cucrems [[.1. Menneneesa u
UX BaJICHTHBIE BO3MOXXHOCTH, MCIIOJIb3YSl MOHATHS S-, P-, d-DIIEKTPOHHbIE
opOuTaNu, S3HEPreTHYecKre ypoBHU

ChopMHUpPOBAHHOCTE YMEHHSI OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX MMM COCAMHEHHH IO
MepuoiaM U TPyIIam

ChopMHUPOBAHHOCTH YMEHHS COCTABIISATh YPABHEHUSI XUMHUYECKUX PEAKITHI
Y PacKpbIBaTh UX CYIIIHOCTD:

7.1

OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA TOCPEACTBOM COCTaBJICHHUS
AIIEKTPOHHOTO OajlaHca 3TUX peaKlnui

7.2

YpaBHEHUS peaklUUid pa3iHuHbIX THUIIOB; IIOJIHBIE M COKpAIlEeHHbIE
YpaBHEHMsI peakIii HOHHOTO OOMEHa, YYUTHIBAs yCJIOBUS, IPU KOTOPHIX
9TH peaklUy UAYT A0 KOHIIa

7.3

peakuMii TUAPONU3a, PEeaKIMA KOMILJIEKCOOOpa3oBaHUS (Ha MpHUMEpe
TUIPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS)

ChopMHUpPOBAaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

Ha KOHKPCTHBIX IIPHUMEPAX XaApaKTEp 3aBUCUMOCTU peaKHI/IOHHOﬁ




CHOCOOHOCTH ~OpraHMYeCKUX COEJMHEHMI OT KpaTHOCTM M THIA
koBaneHTHOH cBs3u (O~ m T-CBASHM)  piapvmoro BiamstHMS aTOMOB M
IpyIn aToMOB B MOJIEKyJIaX, a TaKkKe OT OCOOEHHOCTeH peanu3aluu
Pa3sIMYHBIX MEXAHU3MOB IIPOTEKAHMS PEaKIIUit

8.2

XAapPaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIMMU
OKCIICPUMEHTAMM U 3aIllUCAMU ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKHI/IfI

ChopMUpOBaHHOCTh YMEHHS XapaKTEPU30BaTh COCTaB W BaKHEUIIIHE
CBOICTBa BEIIECTB, MPUHAICIKAIIHNX K OMPEICTICHHBIM KJIacCaM U TPYIIIaM
COeMHEHUH  (TIpOCThIC  BEMIECTBA, OKCHJABI, THUIPOKCHIBI, COJIH;
YTIEBOIOPOABI, MIPOCThIC IPUPHI, COUPTHI, (PEHOIIBI, ATbJETU/IbI, KETOHEI,
KapOOHOBBIC KHCJIOTBI, CIOXHBIC 3(UPBI, KHUPBI, YIJIEBOJABI, AMHUHBI,
AMUHOKUCIIOTBI, OCITKHN)
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ChopMupoBaHHOCTH YMEHHSI TMPOBOAMTH PACUYETHI IO XUMHUYECKUM
dopMynaM M YpaBHEHUSM XUMHUECKHUX pPEAaKUUH C HCHOJIb30BAHUEM
($u3NYECKUX BETUYMH:

10.1

Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJTHO U3
UCXOIHBIX BEIUIECTB JaHO B BHJIE PAacTBOpa C OMPEICICHHON MaccoBOM
J10JIef paCTBOPEHHOTO BEILECTBA WK JaHO B U30BITKE (MMEET IPUMECH)

10.2

MacCOBOW MM 00BEMHOM J0JIH, BBIXO/1a MMPOAYKTA PEaKIIUU

10.3

TEIUIOBOTO 3P deKTa peaKImii

10.4

00BEMHEBIX OTHOIIIEHHUH ra30B

10.5

10 HaXOXKJACHHUIO XUMHUYECKOM q)OpMy.]'IBI BCIICCTBA

11

Brnanenue cucrteMod 3HaHMH O METOAAX HAYYHOIO IIO3HAHHUS SIBICHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX U YMEHUE MPUMEHSTh
OTU 3HAHUA IIPU IKCHEPUMEHTAIBHOM MCCICIOBAHUM BELIECTB W JUIA
OOBSICHEHUS XWMHUYECKHX SBJICHUW, HMEIONIMX MECTO B TNPHUPOJE,
MIPAKTUYECKOU IESITENBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW KU3HU

12

ChopMupoBaHHOCTh YMEHUS IPUMEHSATH (KCII0JIb30BaTh) 3HAHUS O COCTaBE
U CBOMICTBaxXx BEUIECTB JJs HKCHEPUMEHTAJIbHONW MPOBEPKU THMIIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEN MPOTEKaHWsI XUMHUYECKHX DPEaKIUi 1
IPOTHO3MPOBAHUS BO3MOJKHOCTEM MX OCYILIECTBIICHUS; CHCTEMHbBIE
XUMHUYECKHE 3HaHUS JUIs OOBSICHEHUS M NPOTHO3UPOBAHHUS SIBJICHUM,
UMEIOUINX €CTECTBEHHOHAYUHYIO MPHUPOAY; JUIS TNPUHATHS T'PAMOTHBIX
peleHuii mpobIeM B CUTYAIHSIX, CBSI3aHHbBIX C XUMHEH

13

ChopMupoBaHHOCTh yMEHHS IUIAHHUPOBATh M IPOBOAUTH XMMHUYECKHUN
OKCTIEPUMEHT (TIOJy4YeHHEe W W3Y4YEHHE CBOWCTB HEOPTaHWMYECKUX U
OpPraHMYeCKHUX  BEIIECTB, KAueCTBEHHbIE pEAKLUUU  YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIIOPOJICONEPKAIIUX OPTraHMYECKUX BEIIECTB,
pelIeHne HKCIePUMEHTAIbHBIX 33J1au M0 PACIO3HABAHUIO HEOPTaHUUECKUX
U OpraHMYeCcKHX BEIIeCTB) C COOJIOJEHHEM NpaBUJI 0€30IacHOro
oOpamieHuss ¢  BellecTBAaMM U JaOOpaTOpHBIM  000pYyJOBaHHEM;




(dbopMyIHpOBaThH eI UCCIEIOBAHUS; MIPEICTABIATh B pa3InuHONl (hopme
pe3yabTaTel  JKCIEPUMEHTA,  aHaJIM3UpOBaTb M OLEHMBATh  UX
JIOCTOBEPHOCTh

14

CdopMUpOBaHHOCTh YMEHHUS OCYIICCTBISATH IICJICHATIPABICHHBIA TTOUCK
XUMHUYECKOH MH(pOpPMAIMK B pa3IMYHbIX HCTOYHHUKAX (HAydHas M Y4eOHO-
Hay4yHasl TUTepaTypa, CPEeICTBA MacCOBOM MHpOpMAINH, ceTh HTEpHET 1
JIPyTHE), KPUTHYECKH aHAJIM3MPOBaTh XHMHYCCKYI HH(OpMaIHIO,
nepepabaTbiBaTh €€ W HCIOJB30BaTh B COOTBETCTBUU C IOCTABIICHHOM
y4eOHOM 3amaueit

15

CdopMupoBaHHOCTh  YMEHHS IPOTHO3MPOBATh, AHAJIU3UPOBATH U
OIICHUBATh WH(POPMAIUIO C TO3WIHMA JKOJOTUYECKOW Oe30MmacHOCTH
MOCNEACTBUM OBITOBOII M IMPOU3BOJICTBEHHOM [EATEIHHOCTH YEIOBEKa,
CBSI3aHHOW C TepepaboTKOil BemecTB; CHOPMUPOBAHHOCTH YMEHHM
OCO3HaBaTh OMACHOCThH BO3/ICHCTBHS HA KUBbIE OPTaHU3MBI OIPEIeICHHbBIX
BCIICCTB, IIOHUMAas CMBbICII IIOKa3aTeiId Hp@I[GJIBHOﬁ IIOHYCTHMOﬁ
KOHIIEHTPAllMU, M TMOSACHATh Ha MpHUMepax CIOCOObl YMEHbBIICHUS U
NPEOTBPALICHNS UX BPETHOTO BO3ACHCTBHUS Ha OPTaHU3M YEIOBEKA

Tabmuma 15.5

[lepeueHs 351eMeHTOB coepxKaHusl, IpoBepseMblx Ha EI'D o xumuu

Kon

[TpoBepsieMblii AIEMEHT COJIep>KaHus

TeOpeTI/IquKI/Ie OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHass MOjelb CTpOEHHUs aroma. Pacmpenenenue
AIIEKTPOHOB 10 JHEpreThueckuM ypoBHAM. Kitaccupukanus XuMHUYECKUX
351eMeHTOB. OCOOEHHOCTH CTPOECHHUS SHEPreTHYECKUX YPOBHEH aTOMOB (s-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXICHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas
KOH(UTrypalnus aToMa. BaeHTHbIE 21eKTPOHBI

1.2

Ilepnonnueckas cucrema XuMHYeckux dnemeHtoB .M.  MeHnneneesa.
O®usnueckuit cMbicn llepuonnueckoro 3akona J[.M. Menneneesa. IIpuuuHbl u
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB JIEMEHTOB M MX COCTMHEHMI 110 IEPHOIaM
U TIpynnaM. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB IIPOCTBIX BEILECTB,
BOJIOPOJHBIX COEIMHEHHM, BBICHINX OKCUJIOB U THAPOKCHJIOB

1.3

BaneHTHOCTB. DNeKTpoOoTpUIIaTENLHOCTh. CTEMEeHb OKUCICHUS

1.4

Bunbel xumuueckoil cBsi3u (KOBaJ€HTHAs, HOHHAsA, METa/NInYecKas, BOAOPOIHAs) U
MeXaHU3MBbl ee 00pa3oBaHUs. MeXMOJIeKysIpHble B3auMoJeiicTBus. BermecTa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPO€HHUsA. THIBl KPUCTALNIMYECKHUX
peleToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON pPELIETKU

1.5

Xumnueckas peakius. Kinaccupukanus XMMUYECKHX peakifii B HEOpraHn4ecKoi
Y OPraHWYEeCKON XMMHH. 3aKOH COXPAaHEHHUs MACCHI BELIECTB




1.6

CKOpOCTh peakiii, ee 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.7

TennoBble 3¢ (eKTh XUMUYECKUX peakiuil. TepMoXuMHUUYecKre ypaBHEHHS

1.8

OOpatumble peakiuu. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIHUSIONIME Ha
cocTosiHre Xxumudeckoro pasHosecus. [Tpunnun Jle [llatense

1.9

:‘)J'IGKTpOJ'II/ITI/ILIeCKaH Jucconuanus. CuinbHble U cliadble OJICKTPOJIMUTEI. Cpez[a
BOAOHLIX PpPaCTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaHBHaH, meiao4Has. CrencHb
Jucconuanuu. Peakmun nonsoro oOMeHa

1.10

I'uaponus coneit. MornHoe npousBeneHue Boabl. Bogoponusiii mokazarens (pH)
pacTBOpa

1.11

Crioco0b! BBIpaXEHUS! KOHIIEHTPAI[MK PACTBOPOB: MaccoBast OISl pACTBOPEHHOTO
BELIECTBA, MOJIIpHAs KOHLIEHTpalys. HacellieHHbIE M HEHACHIIIEHHBIE PACTBOPBI,
pactBOopuMOCTb. KpucTtamorunaparsl

1.12

OxuCIUTENBHO-BOCCTAaHOBUTENBHBIE peakiuu. [loBeneHne BemecTs B cpegax ¢
pa3ubiM 3HaueHueM pH. MeTtoabl anekTpoHHOTr0 Oananca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmuecknux coequHeHnil. HoMeHkmaTypa HeopraHu4ecKux
BELICCTB

2.2

XHUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAIIOB (HATPUI, KAJIMH, KaJIbIIUMA, MAarHHH,
ATIOMUHHM, ITUHK, XpOM, XKeJle30, MeIb) U UX coeauHeHui. OOume crnocoOb
MOJIyYEHUSI METAJNIOB

23

XVUMUYECKHE CBOMCTBA BAKHEWIIUX HEMETa/NIOB (TaJoreHOB, Cepbl, a30Ta,
dochopa, yrieposa W KpEeMHHUS) U HX  COCAUHEHUW  (OKCHIOB,
KHUCTIOPOJICOIEPKAIIUX KUCIIOT, BOJAOPOIHBIX COSAMHEHUN )

24

I'eneTnyeckas CBA3b HCOPTraHNYCCKUX BCUICCTB, IMPUHAMJICIKAIINUX K Pa3JIMIHBIM
Ki1accaM

2.5

I/II[eHTI/I(I)I/IKaI_II/IH HEOPTraHUYCCKUX COE€TUHEHU. KauectBeHHbIC pCaknuu Ha
HEOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJIO)KEHHSI TEOPUM XHMHYECKOTO CTPOEHUS OpPTraHUYECKHUX
coenquHeHuil A.M. BbytiepoBa. YriepoaHblii CKEJIET OPraHUYECKOW MOJIEKYJIBI.
KpatHocTh Xumudeckoi cBaszu, O~ u TUWCBABH  gp3. sp2. sp-rubpuamsanuu
opOuTaneil aToMOB yIJiepo/a. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO
cTpoeHus MoieKkyi. ['omoioru. I'omonornueckuii pan. Mzomepus u u3oMepsl

3.2

[TonsTue o pyHKIMOHANBEHON TpyIe. OpreHTalMOHHBIE 3P PEKTH 3aMeCTUTENEH

33

HpCI[CTaBJ'ICHI/IC 0 Knaccmbnxaunn OpTraHHU4YCCKUX BCHICCTB. HOMeHKJIaTypa




OpraHWYECKUX COEIMHEHMM (CUCTEMaTHyecKas) W TpPUBHAIbHBIC Ha3BaHUS
BAKHEUILIMX MPEJICTABUTENIEH KJIACCOB OPraHUYECKUX BELIECTB

34

CBobOoaHOpaaMKaIbHBINA U HOHHBIM MeXaHU3MbI peakuuu. [IonsaTre o Hykieoduie
u snexTpoduie. [IpaBuno Mapkosaukosa. IIpasuiio 3aifieBa

3.5

Ankanbpl. XMMHUYECKHE CBOMCTBA AJKAHOB: IaJIOTEHUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE pa3JIOkKEeHHEe, KPEKHHI, H3oMmepusauus, roperue. llomydenue
ankaHoB. L{uknoankansl. Crieruduka CBOMCTB IUKIOATKAHOB C MAJIBIM pa3MepoM
UKiIa. Peakiuy npucoeMHEeHus U pauKaibHOTO 3aMELICHUs

3.6

AnkeHbl. XMMHUECKHE CBOMCTBA: peaklUH MPUCOECIUHEHUs (raJoreHUpOBaHUE,
TUAPUPOBAHUE, THIPOraJIOTEHUPOBAHUE, THIpaTalys), TOPEHUs, OKUCIEHUS U
noiauMepu3ayuy. IIpoMellluieHHBIE M JIAOOPATOPHBIE CIIOCOOBI  MOJIYUYECHMS
AJIKCHOB

3.7

Ankanuenbl. XWMHUYECKHE CBOMCTBA QJIKAJUEHOB: PEAKIMH MPUCOSAUHEHUS
(ruapupoBaHue, TaJOTeHUPOBAHUE), TOpPeHUS W moiaumepusanuu. llomyueHue
aJIKa/IN€HOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIMH MPUCOEAUHEHUS (TaOreHUpPOBaHUE,
TUAPUPOBAHUE, TUIpATallvs, THAPOTAIOIC€HUPOBAHHME) KaK CMOCO0 MONTy4YEeHHUS
IIOJIMMEPOB M JPYIUMX IOJIE3HBIX NPOAYKTOB. Peakiuum 3amemenus. I'openue
aleTWICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOr'O IUIAMEHU I CBAPKU U PE3KU
MerauioB. [IpuMeHnenne anernineHa

3.9

Apenbl. XuMu4ecKke cBoiicTBa O€H301a: PEAKIMH IEKTPODIILHOTO 3aMEIIECHUS,
npucoenuHeHuss  (THIpPUpOBaHME, TallOTeHWpoBaHue). Peakums  ropeHus.
Oco0OeHHOCTH XUMUYECKUX CBOMCTB Toyouna. [Tonyuenue 6ensona. OcobeHHOCTH
XMUMHUYECKHX CBOICTB cTupoia. [Tonumepusanus ctuposa. CriocoOsl mosryueHus U
NPUMEHEHHE apOMAaTHYECKUX YTIIEBOIOPOIOB

3.10

Cnouptel. IlpenenbHble  OAHOATOMHBIE CHOUPTHL. XHMHYECKHME CBOICTBA:
B3aUMOJICICTBME C  HATpUeM KaK  CIOCO0  YCTAaHOBIIGHUS  HAJIWYUs
THUAPOKCOTPYIIBI, C  TaJOreHOBOJOPOJAaMH  Kak  CIOCO0  TMONy4YEeHHUS
pacTBOpUTENCH, BHYTPU- U MEKMOJEKYJISIpHAs Aeruapatanus. Peakuus ropeHus.
[Tomydyenue oTaHoONa: peakmusi OpOXKEHHs TIIIOKO3bI, TUIApATallks OJTUJICHA.
OTUIICHTJIMKOJIb M TJIMIEPUH KaK MPEACTaBUTEIN MPEAeTbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

®enos. Xumuueckue cBoicTBa (peHona (peakluu ¢ HaTpUeM, THIPOKCHIOM
HaTpus, Opomom). [lonyuyenne denona

3.12

Anpaeruapl. XUMHUYECKHE CBOMCTBA MPEACIBHBIX albJETHI0B: THAPUPOBAHUE;
Ka4eCTBEHHbIE pPEaKUMU Ha KapOOHWIbHYIO Trpynmy (peakius 'cepeOpsHOro
3epkana", B3aumojeiicteue ¢ ruapokcuaom meau (II). Iomyyenne npenenbHbIX
aIbJIETU/IOB: OKHCJIEHUE CIUPTOB, TUApaTalus aueTuieHa. AIETOH Kak
IpeJCTaBUTENb KETOHOB. OCOOEHHOCTH PEAaKLIUU OKUCIIEHUS alleTOHA

3.13

KapOoHOBBIE KHCIIOTBI. XWMHUYECKHE CBOMCTBA TMPEIEIHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMUYECKUX CBOWCTB MypPaBbUHON KHUCIOTHI.
[TomyyeHnue mpenaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE




AJIKAHOB, AJIKCHOB, INMCPBUYHBLIX CIIUPTOB, AJIbACTUIOOB. Bricmiue NpCaACIIbHBIC U
HEIIPEACIIbHBIC Kap6OHOBI)Ie KHCJIOTBI

3.14

Crnosxuble 3¢upsbl 1 kupbl. CiocoObI OTy4eHuUs CI0KHBIX 3¢pupoB. O6paTUMOCTh
peakiuu drepudukanuu. [IpuMeHeHHe CIOXHBIX 3(QHPOB B MHUIICBOW H
nap@roMepHON NPOMBIIUIEHHOCTU. JKUpBI Kak CIIOXKHbIE 3(QUpPHI TIHIEpUHA U
BBICIINX KAapOOHOBBIX KHUCIIOT. XUMHUYECKHE CBOMCTBA KUPOB: THIPUPOBAHHE,
OKHuCJIeHHEe. ['maponus, Wi OMBUIEHHUE, KUPOB KaK CIOcOo0 MPOMBINIIEHHOTO

MOJIyYEHUSI COJIeH BBICIIMX KapOOHOBBIX KHCJIOT. MpbIna kax conu Bbiclnx
KapOOHOBBIX KUCIIOT

3.15

XUMHUYECKHE CBOICTBAa TJIIOKO3bl: pPEAKUUU C YYaCTUEM CHUPTOBBIX U
QIBJETUAHON TPYNI M MOJIOYHOKHCIIOE OpokeHue. [IprMeHeHHe TIIIOKO3bI, ee
3HA4YeHUE B KU3HEAEATEIbHOCTU OpraHu3ma. Jlucaxapuisl: caxapos3a, MajabTo3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAaOUMe aucaxapuabl. ['uapoaus
nucaxapunoB. [lomucaxapuisl: Kpaxmai, rimkoreH. CTpoeHue MakpOMOJIEKYJ
Kpaxmajla, IJIMKOreHa W Leunono3bl. dusnueckue CBONCTBA Kpaxmayla H
LEJUTH0JI03bl. XMMHUYECKUE CBOMCTBA KpaxMaa: THIPOJIN3, KaueCTBEHHAs peaKIysl
C MOAOM. XUMHMUYECKHE CBOMCTBA ILIEIUIIOJIO3BI: TMAPOIU3, MOJIydYeHUE 3(PUPOB
1eJu1r0103bl. IToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AlleTaTHBIN IIIEJIK)

3.16

AMuHBI. AMHHBI KaK OpraHNn4YCCKHUC OCHOBAHM:A: pCaKIUN C BOHOﬁ, KHCJIOTaMU,
peaknuusa TOpPCHUA. AnuimH  Kak npeaACTaBUTC]Ib ApOMATHYCCKUX AMUHOB.
XHUMHUYECKHe CBOMCTBA aHUJIMHA: BSaHMOﬂCﬁCTBHC C KHMCJIOTaMUu, 6pOMHOﬁ BOI[Oﬁ,
OKHCJICHHC. HOJIyT-ICHI/Ie AMHWHOB AJIKMJIMPOBAHUECM aMMHAaKa U BOCCTAHOBJICHUEM
HUTPOIIPOU3BOAHBIX YIJICBOAOPOAOB

3.17

AMUHOKUCIOTH U O€lKH. AMHUHOKHCIOTHI Kak aM(OTepHble OpraHHYeCcKHe
coequHeHusi. OCHOBHBIE AaMUHOKHUCIIOTBI, OOpasyromue Oenku. XWMHUYECKUe
CBOICTBa OENKOB: THAPOIU3, ICHATYpaIUsl, KaueCTBEHHBIE (IIBETHHIE) PEAKI[UHU Ha
OeJIKu

3.18

CrpoeHrne W CTpPyKTypa IOJHMMEPOB. 3aBHCHUMOCTb CBOWCTB IIOJUMEPOB OT
cTpoeHUs: MoyieKyJl. OCHOBHBIE CHOCOOBI TOJY4YEHHSI BBICOKOMOJIEKYIISIPHBIX
COEMHEHUI: peakluu NOJMMEpH3alMd U MoJuKoHJeHcauuu. Kinaccudukarms
BOJIOKOH

3.19

Nnentudukanus opraHMYecKuX coeAuHEHUM. PelmeHne sKkcrepuMeHTaTbHBIX
3a71a4 Ha paClO3HABAHUE OPraHUYECKUX BEILECTB

3.20

I'eneTnueckas cBA3b MEKAY KJIaCCaMU OPraHUYCCKUX COE€IUHEHUI

XUMHS U )KU3Hb

4.1

Xumusi B ToBceAHEBHOM »xu3HU. IlpaBuna Oe3omacHoil pabOTBI C €IKHUMH,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOM XUMUU

4.2

XuMUs U 310pOBbe. XUMUS B MEAUIIMHE. XUMUS U CEIBCKOE XO3SIMCTBO. XUMUS B
MPOMBINIJICHHOCTH. XUMHUS U JHEPreTUKa: MPUPOJHBIA U MOMYyTHBIA HEPTIHON
ras3bl, UX COCTaB U ucroyib3oBaHue. CoctaB He(PpTH U ee nepepadoTka (IPUPOIHBIE
HCTOYHUKHU YTIEBOJOPOJIOB)




4.3

XUMHUSA U DKOJOTHS. XUMHUYECKOE 3arps3HCHUE OKPYKAIOWIEH Cpeabl U €ro
nocneactsus. Oxpana rugpocdepsl, mouBbl, atMocdepsl, Giaopsl U GayHbl OT
XUMHUYECKOTo 3arpsi3HeHus. [Ipobirema OTXOAOB U MOOOYHBIX MPOIYKTOB.
AnbTepHAaTUBHbBIE UCTOYHUKHU SHEPTUU

4.4 OO0me mpeacTaBIeHus O MPOMBIIIUICHHBIX CIOCO0aX MOJYYCHHUS XUMHUYECKUX
BEIIECTB (HA NpPHUMEpPE MPOU3BOJICTBA aMMMaKa, CEPHOW KHCIOTHI). UepHas u
nBetHas ~ Metauryprus.  CTEKI0 W CWIMKaTHas  IPOMBIIUICHHOCTb.
[IpombiniienHass ~ opranumdeckas  xumusa.  Cblppe 11 OpraHUYECKOU
MIPOMBIIIICHHOCTH

5 Tunbl pacyeTHBIX 337124

5.1 PacueTsl Macchl BemecTBa WM 0OBbE€Ma Tra3oB IO H3BECTHOMY KOJHYECTBY
BEIIIECTBA, MACCE WU 00BEMY OJTHOTO M3 YYaCTBYIOUIUX B PEAKIIMU BEUIECTB

52 Pacuertsl TemoBoro 3 dexra peakuuu

53 PacueTsl 00bEMHBIX OTHOLLIEHUH ra30B IPU XUMHUECKUX PEaKLUIX

5.4 Pacuetsl macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OHO
U3 BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH)

5.5 Pacuersl MaccoBoif WM OOBEMHOM [OJIM BBIXOJA TPOAYKTAa PEAKIUU OT
TEOPETHYCCKH BO3MOKHOTO

5.6 Pacuersr Maccel (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CIIA OTHO
M3 BEHIECTB JaHO B BHJIE pPacTBOpa C ONPEACICHHONM MacCOBOM JOJEH
PacTBOPEHHOTO BEIIECTBA

5.7 Pacuetsi ¢ wucnonb3oBaHMEM TOHATUH  "MaccoBasg jgons", '"MoJsipHas
KOHIIeHTpanus'", "pacTBOpUMOCTD"

5.8 Haxoxxnenue wmosnekyasipHO (OpMYJbI OPraHMYECKOTO BEIIeCTBa IO  €ro

IJIOTHOCTA M MAacCOBBIM JOJIIM JJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, WU IO
IIPOYKTaM CTOPAaHUS
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