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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
benepasbHOM 00pa3zoBaTENbLHOM MTporpamMmsbl cpeanero ooimero oopazopanus(DOIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  deaeparum,
peanu3yonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npo@uibHOr0 0Oy4YeHHs, MPU3BAHO OOECHeYuTh O0O0IIEe00pa3oOBATENbHYIO U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldd UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» MOIydaeT
NoApOOHYI0  HWHTEpIpPETallMi0 B  COOTBETCTBUM C  OCHOBOMOJIATAOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWU K YPOBHIO TMOJTOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpod oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00YyJarOIIUXCsl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNieSICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TOCJIEAOBATEILHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPHUCTHK; TOAXO0J0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliu B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHABIMBAaEeT WHBAPUAHTHOE MPEAMETHOE COJEpP)KaHHE, 00sS3aTeIbHOE
JUIsL W3Y4YeHUsT B paMKaxX OTAEJNbHBIX MpoQuiei, mnpeaycMaTpuBaeT



pacnpeneneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacrpeesieHue yueOHOro BpeMEHH, PeKOMEHTyeMOTO IS
U3YYEHHUS OT/EIbHBIX TEM;

e IIpenaraeT IMPUMEPHYI IOCJIEI0BATENbHOCTh HW3YYEHHS Y4YEOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3€EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYEHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTeNbHON
MPOrPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXke € Y4ETOM OCHOBHBIX BHJIOB
yu4e0HO-II03HABATENbHBIX JACMCTBUIA  OOydaromerocs IO OCBOEHHUIO
COJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBJIEHHOM MPOrpaMMOi 110 XUMHH 00513aTeIbHON
(MHBapuaHTHOM) COCTaBIISAIOIIEH COAEPKAHMUS YYEOHOro MpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOLIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs O0yUEHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTEME
mudpepeHupoBaHHOTO OOyUYEHMsI Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUsl HANpaBJIeH Ha peanu3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAIOM MOJIYYEHHS] XUMUYECKOT0 00pa3oBaHus
B pPAMKax HW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEeIHEro NpohecCHOHATBHOT0 00pa30BaHus.
B 31011 CBSI3M M3ydeHue npeaMera « XuMHUsh» OpUEHTHPOBAHO TPEUMYILLIECTBEHHO HA
pacuiMpeHre ¢ YriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKU
0oOy4aronnxcsi, BHIOPABIIMX OMNPENEAEHHBIA MPOoPMiIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEr0 TIOJMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranu3zanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsioy ¢ stum, B cBere
tpeboBannii ®PI'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (elepanibHON
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHUs U3yYCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELIECHUE 3a]1a4 BOCHUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcsi, Ha (OPMUPOBAHUE Yy HHUX OOUIEHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHHH palMOHAIM3alMK y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JESATEIIbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBIN, HAAIIPEIMETHBIN XapakTep.



CocTaBngmyMu peaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCSA YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHUMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS NIPEIMETA.

OcHoBYy coaepxkaHusi KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HaHUU TIOJy4YaeT ONpelNEIEHHOE TEOPETUYECKOE JONOJIHEHHE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOTHUECKOT0 MaTepHara.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHHs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIyOJIeHUs IPEACTaBICHUI O CTPOCHUN
BEILECTBA, XUMHUYECKOHM CBS3M M 3aKOHOMEPHOCTSAX THPOTEKAHMS PEAKLUH,
paccMaTpUBAaEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA U TEPMOAMHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XUMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOJHSAETCS
dbopMUpOBaHHEM MpPEACTABICHUM 00 3JIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XuMHUH MIpU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIPOCcaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYE€HHUS I KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOmIel cucTeMe MPEeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYEcKOoro npoduiis 60b110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOro MaTepHana 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akLUEeHT OyJeT cjJenaH Ha OOLIHOCTh METOAOB IO3HAHUA,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekynsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUH BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMeTa I KJACCOB XUMHKO-
ouonornueckoro npoduiast OONbLINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae npeiocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpraHM3alliy KIETKU KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE U CBOMCTBAX IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILLECTB
CIIy’)KaT OCHOBOM U1 M3Y4EHHs CYIIHOCTH IPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMM MpEeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbix obnacteld «EcTrecTBeHHO-HaydHbIE MOpeaMeThD», «MaTeMmartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCA (OPMHPOBAHHME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON JEATEIBHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYpHI. Pemenue 3Toii 3axaun Ha
yIIyONEHHOM YpOBHE HU3YYEHHUs MpeAMETa MPEeANoiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreYeHUu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
0o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJIbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QYyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IPEIACTAaBICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHLIMIAX XUMUYECKOTO POU3BOJICTBA;

e (dopmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKUX 3HAHUN i1 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJIEM COBPEMEHHOM XHUMUH, JUIsl OOBSICHEHUS W



MPOTHO3UPOBAHUS SIBJICHUN, MUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM M TPOU3BOJCTBEHHOW JEATECIBHOCTH YeOBEKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUH 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUW, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOHN JEATETLHOCTH U MTOBCEHEBHOM KU3HHU.

B nmane peanuzanuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GYHKIIUN 1IEOCTHOM CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs MPU U3YUYCHUHU
npeaMera  «XUMHUS» Ha  YyIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKIAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHPOJIBI,
YBOXEHUS K TIPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
NMPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWUIO  HAa  OCHOBE  yCBOCHUSA
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTC/UICKTYAIBHBIX U TBOPYCCKHUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBBbI0 M IMOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPhI, MPUOOPETEHNE OTIBbITa OOIIIECTBECHHO-
IIOJIE3HOM DKOJIOTUUECKOUN AEATEIIHLHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero odiero oopazoBanus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OpraHUYECKUX COCTHUHEHUMN.

DNEKTPOHHOE CTPOEHHE aToMa YIVIEpOJAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexaHu3Mbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). THUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOUTanel, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHE O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl W30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEKThI).

[IpencraBnenne o KilaccUpUKALMK OpraHuyeckux BeniecTB. [loHaTue o
dbynkunonansHoM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPalllCHUMN:
O3HAKOMJIEHUE ¢ 00pa3ilaMu OpraHUYECKUX BEMIECTB U MaTEepHalaMU Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHuu (TUIaBJICHUE,
OoOyIiiMBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJ]l OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. 'oMomornueckuii ps ankaHoB, o01mIast popMyiia, HOMEHKIIATypa 1
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriaepojaa, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JIETUJIPUPOBAHUSA, [IUKIIN3AIMU, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasinenne o
MEXAHU3ME PEAKIHUN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHus U MPUMEHEHUE aIKaHOB.

[uknoankanel. O0mIas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJbIX (IIMKJIONPOIAaH, IUKIO0yTaH) U OOBIYHBIX
(LIMKJIONEHTAaH, IMKJIOTEKCaH) NUKIoankaHOB. CrocoObl MOMy4YeHUsI U IPUMEHEHUE
LUKJIOAJKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOPUIM3aIIUs
aTOMHBIX opOuTaniel yriaepoja, o- U m-cBsizu. CTpyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nyecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IIPUCOCIUHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJYYCHUSI U IPUMEHEHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOICTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepu3zanns conpsykEHHBIX
nueHoB. CriocoObl MOTyYeHUS U IPUMEHEHNE aJTKaUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
M30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ AJIKUHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneil yriaepoga. Ou3nyeckue CBOMCTBA aJIKUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYyYEHUSI U TPUMEHEHHE
AJTKUHOB.

ApomaThdeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH3oa. DuU3MYECKHe CBOMCTBA apeHOB. XUMHUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMelIeHNs B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM pAJIMKAJIe, PEAKIMA MPUCOCIUHEHUS, OKHUCJIECHHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaTUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcOOEHHOCTH
XUMHUUYECKUX CBOMCTB cTupoia. [Tomumepuzanus ctuposna. CriocoObl moydeHus 1
MIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOAOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yroiib u mpoayKThl ero nepepadotku. CrocoOsl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COCAUHEHHUSIX. Ucnonp3oBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX NPEBpaICHUN:
u3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTh), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriiepoja U BOJOPO/ia B OPraHMYECKUX BEIECTBaX, MOJYUYEHUE ATUIICHA U U3yUCHHE
€ro CBOMCTB, 03HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yromby, ¢ odpasnamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcOUPThHl. CTpoeHHUE MOJIEKYN (HAa MpUMEpE
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMHM 3aMEIIeHHUs, JAeTujpaTallui, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIIMK 3aMEILICHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIisi Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeopUILHOTo 3amelieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonbHOTO sipa. dusmveckue cBoicTBa deHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genonbopmanbaeruaaas cMoa.

KapOoHubHbIE COEIMHEHUS — JIBJACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosIoruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCIUHECHUSI.
OxkucieHue alubJIeTUJ0B, KAYECTBEHHBbIE peakuuu Ha anbAeruabl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Puznueckue cBOcTBa
OJIHOOCHOBHBIX MPEJIETbHBIX KapOOHOBBIX KHUCIOT. BoaopoaHbie CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakius STepuPUKALNU, PEAKIMU C YYaCTHEM YTIEBOJOPOJHOIO pajJvKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O TPOW3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAsS, .JUHOJEBAS,
JUHONIeH08as KUciaoTel. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 1esiouHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. JKUphl B IpUpo/Ie.

MpbLT4 KaK COJI BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

O6mas xapakrepuctuka yriaeBoaoB. Kinaccudukaims yrieBoaoB (MOHO-, Tu-
U rmojucaxapubl). MoHOcaxapuabl: TIIOKO3a, (PYyKTO3a, TajakTo3a, pubo3a,
ne30kcupu0o3a. Ou3nUecKue CBOMCTBA W HaxoXJAeHUE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
Ipynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBaoIIMe U HEBOCCTAHABIMBAIOIIKME Aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJEKyJl Kpaxmana, TJIMKOTeHa U
HeJuTroNo3bl.  PU3WYECKHEe CBOWCTBA KpaxMala W LEJUIOJIO03bl. XHUMHUUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsh PEeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIGHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(Il), XxuMuueckre CBOMCTBA pacTBOpa YKCYCHOW KHUCIJIOTBI, B3aUMOJAECHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3aumoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe DJKCIePUMEHTAIbHBIX 3a7ad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcCoep:xale OPraHnvecKue coeJuHeHusl.

AMWHBI — OpraHuYecKre MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHUYECKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEHKIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHCTBUE TNEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psaa. CTpoeHUe aHUJINHA.
B3aumHoe BiMsSHHE Tpynm aToMOB B MoJIeKyse aHuiInHa. (OCcoOEHHOCTH
XUMHUYECKUX CBOUCTB aHwIMHA. KauecTBeHHBbIE peakiuu Ha aHwIUH. CrnocoObl
MOJyYeHUs] U TpuUMeHeHne anudartuueckux amMuHoB. [lojydeHue aHUIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTEIN O
AMUHOKHUCJIOT: TJIMIMH, ajaduH. @OU3NYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(OTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TOJMKOHJEHCAluY, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THAPOJIMU3, IEHATypalusi,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«A30TCoaepKallIre OpraHudecKre CoOeTMHeHUs» U «Pacrio3HaBaHe OpraHMYECKUX
COCIMHEHUI.

BbicokoMoJ1eKyJIIpHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHM —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHSL.

[TomumepHbie Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacTomepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOTPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOJIAILIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4dyKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3anad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsIpHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MaCCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €T0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJY4YEHUs], ONpeAeSeHUE J0IH
BBIXO0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

@®usuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOEe COCTOSHUE
BEILECTBA, (PU3MYECKHUE BEJIUYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCThb, DHEprus,
Mmacca.

buomorus: kierka, opraHum3M, 3KOcHUcTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, IbIXaHUE, OEJKH, YIJIEBOABI, JKHUPBI, HYKIEUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaUHMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUEeCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—UETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepuoanyeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOANYECKOTO 3aKOoHA U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHnneneena.

XuUMHUYeCKass CBSI3b. BHIBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJMHA CBA3U. [10JISIpHOCTH, HANTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHelie cBs3u. BonoponHas CBA3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOoeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucrtemax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPHBI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanus XuMU4ecKUX peakiuidi B HEOPraHMUECKONH U OpraHu4yecKou
XUMHH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPAaBHEHUS.

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

OOpatumMbie 1 HEOOpaTHMBIC peaKIMu. XUMHUIECKoe paBHOBecrue. KoHcTanTa
XUMUYECKOTr0 paBHOBecHUsl. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECH: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIINX B
peakuuu. [punuun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
pa3oKEHUE TEPOKCUIAa BOJAOPOJAa B TMPUCYTCTBUM KaTaln3aTopa, MOIECITU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/elieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(bakTOpOoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [lepuoandyeckoil cucteMe XuMHYECKUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuapl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOodydeHus, (QU3UYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'asloreHOBOAOpOAbI. BaxkHeuIne KUCI0pOaCOAEPKAIINE
COCIMHEHUs TrajgoreHoB. JIabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOpPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenume B TpUpoAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepbl(VI). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJIOTHL. [IpuMeHenue cepol U €€ COeTMHEHUH.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3NYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
U €r0 COeIMHEHHM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupojie, CocOObl MOMy4YeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPONHBIE  MOJIU(DHUKAIUU.
duznyeckne W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, O0Opa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIMHECHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuueckue cBoiictBa. Oxcua kpeMuusi(IV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, ero NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileproandeckor cucteMe XUMMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHul  metawioB.  OOmuMe  CrocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAILTYPI U, MMUPOMETAIUTYPIusl,
anektpoMmetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUTHl OT
KOPpO3UH.

O6mast xapakrepuctuka MetamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonyuenue, Gu3nUecKue 1 XUuMUYECKUE
CBOMCTBA, IPUMEHEHUE NMPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuomudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmonydeHue, ¢GU3UYECKHE U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COECIAUHEHUM.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCHUAA AITFOMUHUS, TUAPOKCOKOMILIIEKCHI allFOMUHUSL.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUabl u
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel u JuUXpoMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl U conu xeneza(ll) u sxenesa(Ill). [Tonydenne u npuMeHeHne Keaesa U
€r0 CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHHUE MEJIU U €€ COCAUHECHU M.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[pumMenenue
[IAHKA U €r0 COeINHECHUH.

DKCHEPUMEHTAJIbHBIE METO/bl M3YyYE€HUS BEIIECTB W WX NPEBPALLICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTaiulbl M CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKejie3a C PacTBOpPAMHU KHUCIOT U
1Ie04Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJUIOB, B3aMMOJECHCTBUE THUAPOKCHUIOB AOMUHUS U LHUHKA C
pacTBOpaMM KHCIIOT U IIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (pochop U HX COECTUHEHUD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYI.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUSA U METOJO0JIOTUHA HAYYHOTO HccienoBanus. Hayuneie
MPUHIUIBI OPTaHU3ALNH XUMHUYECKOTO MPOU3BOACTBA. [IpoMblliieHHbIE CITOCOOBI
MOJTYYEHUs] BaKHEUIIMX BEIIECTB (HAa MpUMEpe MPOM3BOJCTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociueAacTsus. Poibs xumun B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpexcrtBa. [lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHUSI THIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC J00aBKU. Poib Xxumun B
o0ecredyeHnH MUIeBOi 0e30MaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEILCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHndyecKkrue 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHONM MAacCOBOM JOJeH
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOIU U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, A0JH BBIXOJIA MPOJIYKTA PEAKIIMHA OT TEOPETUUYECKU BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H NpU  HU3YyYEHUHM oOmed
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCyIlIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKAILNS, MEPUOAUIYHOCTh, HAOIIONICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICITMPOBAHUE.

duznka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTBI, PAIMOAKTUBHOCTb, MOJICKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSTHHME BEIIECTBA, WJICAJIbHBIA ra3, (PU3NYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TTOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOTUIUBRO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON TPaXJAaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaKarOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
OOy4YaronIMXcs B MPOIECCE peau3aiuyi 00pa3oBaTeIbHON JEATEIHHOCTH.

JIMYHOCTHBIE pE3yNIbTAaThl OCBOEHUSA TMpeaMeTa «XUMHUSD» OTPaAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaromnmxcs B MpoLecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YYECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YY€OHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MNPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJlbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIluH, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHMS MOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro u Oe3omacHoro obpasza JKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY M
MICUXUYECKOMY 3JI0POBBIO;

COOJIOJIEHUsT TIpaBWi O€30MacHOro oOpalieHusi C BEHIeCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU I€ATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIEI0BATEIbCKOM
JEATCIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  JAPYrUX BHJAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudHOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUM 10 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEeILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaJTbHOH TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur W peaau3aiuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IEJIeCO00PA3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBaHMS KM3HHU HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX NpoOJieM, BIUSHUS
HKOHOMHUYECKHUX MMPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHON CpEebL;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONBH30BAHUSA JOCTKEHUW XUMHH  JUIS
pELIEHNs BOIPOCOB PALIMOHATIBHOTO PUPOIAOIOIb30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4Hs PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHSI, YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIIECTBEHHOM NPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XMMHHM KaK HayKd, OCO3HaHUsl €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJICTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEHUU MpoOJEeM COXpaHEHHs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuanbHOM KyJNbTYypbl, B PEIIEHUU IJIOOATBHBIX MpoOsIEM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCIIELLTHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
NO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJIYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN €SI TENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccruoHaaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpeameTHbie pe3yabTaThl OCBOEHHUS MPOrPaMMbI MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpEIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHble NeHCTBHs (IT03HaBaTeJIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obOecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COIMATILHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCaJIbHBIC YYCOHBIC
JICCTBUS B MIO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 6a30BbIe JIOTHYeCKHE IeHCTBUSA:

CaMOCTOATENbHO  (QOpMyJNIHpOBaTH W aKTyaJIu3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

WCIOJIb30BaTh TMPH OCBOCHUM 3HAHUN MPUEMBI JIOTUMYECKOTO MBIILUICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh MX B3aWMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBJIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIINM;

YCTAHABIIMBAaTh IPUYUHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBIE B XUMUHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TIPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpU peIIeHUHd Y4eOHbIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3ajad, MPUMEHATbH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI1 BBISBICHHUS XAPAKTEPHBIX NMPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMynTupOBaTh LEIH U 3a/1a4l HUCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000LIEHHS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOEIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COAEpKaHUSA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (OpM
IIPEICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTH "
HEIIPOTUBOPEYNBOCTB;

(GOopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPHU PabOTE C XUMUUYECKON
uHboOpMaIuel: MPUMEHITh MEXIpEAMETHbIe ((pU3NYeCKue M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK1aeMOU TEMBI B XOJI€ TUAJIOTA W/WIIN
JUCKYCCHH, BHICKA3bIBATh HIeH, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO0 UCCIICJOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MpoeKTa, U (HOPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM TMPOBEACHHBIX HCCICAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEIIbHYIO
NESATENIbHOCTD, ONpeensds €€ Ield W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpU
BBITIOJTHEHUU YYEOHBIX U HCCIENOBATEIbCKUX 3a]ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBINA croco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUH Ha yriyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT clielupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS M TPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMIX, CBI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranuyeckas XuUMHUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAUYCHHHM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUN MEIUIIMHBI, CO3JJAaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHAILHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHIESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TTOHATHUS — XUMHUUECKUM AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, S-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GYHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3axkoH J[. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TTPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3(dexTi, opueHtantsl 1 u Il pona);
(bakToJIOTHYECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U 0OE€30MacHOM
WCIIOJb30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEeATEeIIbHOCTH YeJIOBEKA, OOIIMX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TEPEePadOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OIIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBJIECHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNICCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



W3rOTaBJIMBATh MOJIENIM MOJIEKYJ OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIUU
UX XMMHUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPHUHAJJICKHOCTh M3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IPEICTAaBUTENICH OPraHUYECKUX BEIECTB (3THIEH, alleTHJIEH, TOIYOJ, TJIMLUEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHJ XUMHYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE
U XUMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJTKAHOB, IUKIOAIIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, AlbAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUH U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yIiaeBojOB (MOHO-, JU- W  MOJIKCAXapUIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYIHD  CBSI3b  MEXKAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIUX XHMMHUYECKMX PEAKUUd C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHS TOATBEPKIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U TM-CBSI3M), B3AUMHOIO BIIMSHHS aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HE(PTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €r0 IEPepadOTKH U IPAKTUIECKOE
NpUMEHEHHE IPOAYKTOB NEepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICIUTEIHLHON
NESTEIbHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3aluIo,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUCCKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: TPOBOJIUTH PACUETHI IO XUMHUUYECKUM (popMyJiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYWH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMyIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MIPOU3BOJICTBEHHOH JACSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpoliaeM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATENIbHO IIJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOJCHUEM TPaBUII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€71eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUSI CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEebl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUSA HA KHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAasi cMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANIPABICHHBIH TMOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(OpMAIIUIO, iepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1a4eil.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 370POBBIO M IPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
AJIEKTpOHHAs o000JIoYKa aroma, S-, p-, d-aTOMHbIE OpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpHUIM3alisl aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, METa/NIMYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAlMs, CTENEHb JHUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOUN peakuu, CKOPOCTh XUMUYECKON peakiuu, XUMHUYECKOE PAaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUI
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEePMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHH,
pacTBOpax M JIUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIHLHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTh CBOWCTB BEHIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKOM pemeETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
M0 UX COCTABY, XUMHUYECKHE PEAKIIMU MO PA3IMYHBIM NMPU3HAKAM (UHCITY U COCTABY
pearupyromux BeIIeCTB, TEIUIOBOMY 3(P(GEKTy peakiui, U3MEHEHHUIO CTeleHEen
OKHCIICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU i KiIaccuPukamum
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOUIYECKOTO 3akoHa Jl.
N. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaATh JJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IE€PBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, uCOONB3ys  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOJYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNnn», «OCHOBHOE WU BO30YXIEHHOE JIHEPreTUUYECKHUE COCTOSHHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynmnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, TMOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJY HEOPTraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWUS HMX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3A;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUAPOKCOKOMIUICKCOB IMHKA U aJTIOMUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue Hay4yHble TMPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUM O METOJaXx HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABI — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
AKCHEPUMEHT (PEajbHbI U MBICIICHHBIN ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJISIpHAs KOHIICHTPAIIUs»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKIuy; 3HA4YEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30OBITKE
(MMeeT mpuMecH); JOTU BhIXO/a MPOAYKTA PEAKINH; 00BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEJACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/IeeHNe
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbIO HHIUKATOPOB, W3YyYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
DKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUjl 6€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOpMYJIUPOBATH IETh UCCIICOBAHUS, TIPECTABIATH B PA3IMUYHON
dbopMe  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIW3UpOBaTh U  OIEHHMBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIO/IATh MPABUJIA TIOJIb30BAHUS XUMUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH I1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, epepadaThiBaTh €€ U UCIOJIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOMU 3a/1aueii.
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bubnuoreka [{OK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps//m.cdsoo.ru/d69d{650
Wroro no pazneny 12
Pa3znea S. BbicokoMoJieKyJ/JISIpHbIE COeINHECHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmmorexa [TOK
' P A https://m.eds00.ru/d69df650
Uroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB U TeM nudpoBbIe
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernyeckue 0CHOBBI XUMHU
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 | bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57124
Uroro no pazaeny 39
Pa3nea 2. Heopranun4yeckasi Xumust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
2.2 Mertanisl 23 1 2 bubnuorexa [IOK
https://m.edsoo.ru/2dd5724
Uroro no pazaeny 54
Pasznea 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorexa [IOK
' ’KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos
Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
[Ipenmer u 3HaueHME
OpraHUYEeCKON XUMHUH,
bubnuoreka [{OK
1 MpeJICTaBICHUE O 1
https://m.edso00.ru/3686e6f5
MHOT000pa3nH OPraHnIeCKUX
COEAMHEHHI
DJIEKTPOHHOE CTPOCHUE aToMa
nepoaa (OCHOBHOE U
TP ..( bubnuoreka [{OK
2 BO30YKIEHHOE COCTOSTHUS). 1
https://m.edsoo.ru/Oce6fd4c
BaneHTHbIE BO3MOXKHOCTH
aToma yriepojaa
Xumuyeckas CBs3b B
OpPraHUYECKUX COCTMHEHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5c8
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH
Teopus crpoeHus
. bubmuoreka [{OK
4 OpraHUYEeCKUX COCIMHEHUN A. 1
https://m.edso00.ru/9e595cb8
M. bytieposa
Buael nzomepun:
5 CTPYKTYpHas, | bu6muoreka [JOK
MIPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661

OneKTpoHHBIE AP PEKTH B




MOJIEKYJIaX OPraHUYEeCKUX
COE€IUHEHUN

[IpencraBnenue o
KJIaCCU(PUKALINH U

bu6nmoreka [IOK

6 cHeTeMatieckal https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peaxiuii B bubmmoreka [JOK
OpraHU4YeCKOM XUMHUH https://m.edsoo.ru/ba5706aa

g Cucremaruzanys U bu6nmorexa LIOK
000011IeHIE 3HAHUM 10 TEME https://m.edsoo.ru/87a37cab
ANKaHbI: TOMOJIOTHYCCKUN
psia, obmas popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubanorexa [JOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 dusnueckne U XUMUYECCKHE bu6nmorexa LIOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
Haxosx/ieHne aakaHoB B

1 npupoje. Criocoobl bubmuoreka [IOK
MOJIyYEHHS U IPUMECHEHHE https://m.edsoo.ru/259b0a5b
aJIKaHOB
[uknoankaHbl: o0mast
(dbopMyIa, HOMEHKIIaTypa U

12 HU30MepHsi, 0COOEHHOCTH bubnunotexa LIOK

CTPOEHMS U XUMUYECKHUX
CBOMCTB, CIIOCOOBI IOJTyYEHUS
U [IPUMEHEHNE

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




Pemienue pacuérHpIX 3a1a4 Ha
OIPEIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIECTBA 110 MACCOBBIM

bubnunoreka LIOK

13 JIOJISIM aTOMOB DJIECMCHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSAIINX B €T0 COCTaB.
Cucrematuzauus u
000011IeHNE 3HAHUA I10 TEME
AJIKEHBI: TOMOJIOTUYECKU I
psin, obmas popmyia,
HOMEHKJIaTypa, AJIEKTPOHHOE
14 Y MIPOCTPAHCTBEHHOE bubmorexa [IOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYII.
CtpyKTypHast ¥ LIUC-TPaHC-
M30MEepUs aJIKEHOB
duznyuecKnue 1 XUMHUECKHE
15 CBOMCTBA anKeHOoB. [IpaBuio bubamorexa LOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl TTOTy4eHHs U bubmuoreka [IOK
IIPUMEHEHNE AIKEHOB https://m.edso00.ru/665dc058
[IpakTuueckas pabora Ne 1 mo
17 teMe "[lonydyenue sTuieHa u bubmmorexa LIOK
. " https://m.edsoo.ru/0941eed8
M3y4EeHHUE €r0 CBONCTB
Pemrenue pacu€THbIX 3aa4 HA
13 onpeereHNue MOJIEKYIISIPHOU bubnmoreka [JOK
(hOopMyIIbI OPraHuYEeCcKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
19 AnKagueHsl: CONPSKEHHBIE, bu6mmoreka [JOK

HU30JIMPOBAHHBIC,

https://m.edso0o.ru/04298c0a




KyMYJIHPOBaHHbIE.
OcoOeHHOCTH HIIEKTPOHHOTO

CTpOEHUS
20 XUMHYECKHE CBOMCTBA bubnunoreka LIOK
CONPSHKEHHBIX INEHOB https://m.edsoo.ru/e561253d
)1 CriocoOsI MoTydeHus: U bubmmoreka [JOK
IIPUMEHEHHE AJIKaJIUEHOB https://m.edsoo.ru/1aa81660
AJIKVUHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
2 HOMEHKJIaTypa, JIEKTPOHHOE bubnnoreka [JOK
U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bbcc4c
CTPOEHUE MOJIEKYJI,
¢busnueckue cBoicTBa
3 XHMUYECKHE CBOMCTBA bubmuoreka [{OK
AJIKUHOB https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peaky Ha bubmuoreka [IOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da
)5 CriocoObl TTOTy4eHHS U bubmuoreka [IOK
NIPUMEHEHHE AJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl o
26 YPAaBHEHUIO XUMHYECKOU bubmmorexa LIOK
https://m.edsoo.ru/5db8e526
peakiumn
7 CucremaTtuzanuus u
000011eHIe 3HaHU 110 TeMe
ApEeHbI: TOMOJIOTUYECKUN PSI,
)3 obmas popmyrna, bu6muoreka [IOK

HOMCHKIJIaTypa. 3HeKTpOHHOC
" NPOCTPAaHCTBCHHOC

https://m.edsoo.ru/a92a7094




29

CTPOCHHE MOJICKYJI OeH30J1a 1
TOJTyo0JIa, UX (PU3UUECKUE
CBOICTBa

XUMU4YeCKHe CBOMCTBA
apEHOB: PEAKIIUU 3aMEIICHUS

bubnunoreka LIOK
https://m.edsoo.ru/ad4alae4

30

XHUMHYECKHE CBOMCTBA
apeHOB: peaKIUun
MIPUCOCTUHECHHMS, OKHCIICHHE
rOMOJIOI'0OB O€H30J1a

bubnunoreka LIOK
https://m.edsoo.ru/ad4alae4

31

32

33

34

Oco0eHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIA

Pemenue pacu€tHbix 3a/1a4 Ha
OIPEJIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIBI OPraHUIECKOTO
BEIIECTBA

CriocoOblI nostyueHust u
MIPUMEHEHUE apeHOB
I'eneTndeckas CBSI3b MEXKIY
pa3IMYHBIMU KJlaccaMu
YII€BOJOPOIOB

bubmuoreka [{OK
https://m.edsoo.ru/d5018a54

bubmuoreka [{OK
https://m.edsoo.ru/53461a2c

bu6nmorexa LIOK
https://m.edsoo.ru/6f717d09

35

Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIIUH.
CucreMaTuzamnus u
000011IeHEe 3HAHUH 10 TEME

36

37

[Ipuponnsiii ra3. [lomyTHeie
He(TsAHbIE ra3bl

KaMeHHBIH yrosb U MpOIyKThI
ero nepepaboTKu

bubnunorexa LIOK
https://m.edsoo.ru/69b3398b




38

39

40

41

42

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenue
MPOAYKTOB MepepabOTKH
HepTH

['eHeTHuecKas CBSI3b MEKIY
Pa3IMYHBIMH KJIACCAMU
YIJI€BOJOPOIOB
["anoreHonpou3BoOIHBIC
YIJIEBOIOPOJIOB: 3JICKTPOHHOE
CTPOCHUE; PEaKIUH
3aMEIIeHUs rajoreHa

JeiicTBue 1ienouei Ha
raJIOTCHIIPOU3BOIHBIC.
BsaumogeiicTBue
JIATAJION€HAIKaHOB C MarHHEM
U LIMHKOM

Cucremaruzanus u
00001IeHHE 3HAHUH 110
pazneny "YrieBoaopoasl"

bu6nmmoreka [IOK
https://m.edsoo.ru/21f9de78

bubnunoreka LIOK
https://m.edsoo.ru/82b4d759

bu6mmoteka IIOK
https://m.edsoo.ru/20e89f22

43

KonTponbhas pabota no teme
"VYrneBomopoasr"

bubmmoreka IIOK
https://m.edsoo0.ru/95¢9e298

44

[IpenensHble OJHOATOMHBIE
CIIHPTHI: TOMOJIOTHYECKHUH
psn, obmmas hopmya,
CTPOCHHUE MOJICKYIL,
M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

bubnunotexa LIOK
https://m.edsoo.ru/df04c5cd




XUMHYECKHAE CBOMCTBA

45 MPEACIbHBIX OJHOATOMHEIX bubmmorexa OK
best s https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl TTOTy4eHHS U
46 MIPUMEHEHHE OHOATOMHBIX bubmorexa OK
P A https://m.edsoo.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubnunoreka LIOK
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XHMHYECKHUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:

48 STUJICHTJIMKOJb U TIUIEPHH, bubmmoreka [JOK
X QU3MYECKUE U XUMHUCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoOsl mostyueHus u

49 MIPUMEHEHHE MHOIOaTOMHBIX bubmmorexa HOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DEeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (bu3uvecKue CBONCTBA bubmmorexa [TOK
) https://m.edsoo.ru/2ce726f8
ToxcuyHOCTH PeHoIIa

51 XuMu4ecKrue CBOMCTBA bub6nmorexa LIOK
¢denona https://m.edsoo.ru/037ca5f9

57 Crioco0bl TTOTy4eHHS U bubnuotexa [JOK
npuMeHeHne (heHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenne bubnunotexa LIOK

AKCIIEPUMEHTAJIBHBIX 3a7a4
o TeMe "Crupthl U heHosbr"

https://m.edsoo.ru/fd0ced09




Cucrematuzanus 1

bu6nmmoreka [IOK

54
000011IeHNEe 3HAHN 110 TEME https://m.edsoo.ru/1810cb9b
AJbpaerunapl 1 KETOHBI:
3JIEKTPOHHOE CTPOCHHUE
55 KapOOHWJIBHOU TPYIITIHI; bubnmnoreka HOK
TOMOJIOTUYECKUE PSIIBL, https://m.edsoo.ru/b139beaa
obmrast popmya, U30MEpHs U
HOMEHKJIaTypa
Anpaeruapl 1 KETOHBI:
. bubmuoreka [{OK
56 (hU3UYECKre CBONCTBA;
https://m.edsoo.ru/c887425¢
peaKkuu MPUCOCTUHEHUS
Peaknmn oxucieHus n
57 Ka4YeCTBEHHBIE PEAKIINU bubmorexa HOK
P https://m.edsoo.ru/a393baa9
AJIBIETUIOB U KETOHOB
53 Crioco6bl oTy4eHust bubmuoreka [IOK
aIbJCTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/IETbHbIE
59 KapOOHOBBIE KUCJIOTHI, bu6nmorexa LIOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepust © HOMEHKIaTypa
bu6nmorexa LIOK
60 KapOOHOBBIX KHCIIOT, UX
. https://m.edsoo.ru/700cc87b
¢u3nueckue cBoiicTBa
XUMHUYECKHE CBOMCTBA
61 apeaeabHBIX OJHOOCHOBHBIX bubmmorexa TOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIOT
& OcoOeHHOCTH CBOICTB but6mmoreka [IOK

MYpPAaBbUHOMN KHCIIOTBHI.

https://m.edsoo.ru/bb31be71




MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

Oco0EHHOCTH CBOWCTB:

HCIIPCACIIBHBIX U
ApOMaTHYCCKUX Kap6OHOBI)IX,

63 UKapOOHOBEIX bubnmorexa LHOK
Aviap ’ https://m.edsoo.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIINX KapOOHOBBIX KHCIIOT

64 ITonsiTE O TPOU3BOIHBIX bubnnoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
CriocoOpl mostyueHus u

65 MIPUMEHEHNE KapOOHOBBIX bubmorexa HOK

P P https://m.edsoo.ru/7¢065¢9d
KHCIIOT
CrnoxHble 3¢upsbL:

66 TOMOJIOTUYECKHH psiJl, oO1as bubmmoteka IIOK
dhopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dusnueckne U XUMUYECCKHE bub6nmorexa LIOK
cBOICTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHpix 3a1ay:

110 YPaBHEHHUIO XUMHUYECKOM

68 peakIum, Ha OnpeIesieHre
MOJIEKYJISIPHOHN (pOpMYJIBI
OpPTraHUYECKOTO BEIIECTBA
[TpakTuueckas padborta Ne 3.

bubnunotexa LIOK
69 Pemenne

OKCIICPUMCHTAJIBHBIX 3aJ1a4

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




o Teme "KapOoHoBbIe
KucA0Thl. CiioxxkHbIe 3GUpHI"

Kupsl: ctpoenue,

70 (bU3UYECKHEe U XUMHUYECKUE bubmorexa [IOK
. https://m.edsoo.ru/al9¢5b98
CBOMCTBA (THIPOJIN3)
Oco0eHHOCTH CBOWCTB
71 KHUPOB, COJAEPKAIIUX OCTATKU Bu6mumotexa [JOK
HEMNPEAETIbHBIX )XKUPHBIX https://m.edsoo.ru/b0331922
kucnot. JKupsl B mpupoje
MpbUa Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
72 Moroiee aeiicteue. [lonsitue bubmorexa [IOK
https://m.edsoo.ru/3c566565
O CHHTETHYECKHX MOIOIIUX
cpenctBax (CMC)
I'enernueckas cBs3b
73 YTJIEBOJIOPOJIOB U bubmmoteka IIOK
KHACIOPOACOIepKALIUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEeHUAM
XUMHYECKHUX PEAKIIHA
75 Cucremaruzamus u bubmuoreka [{OK
0000111eHHE 3HAHUN T10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mrast XxapakTeprucTrKa
76 YTJIEBO/IOB U KJlaccu(uKanus bu6muoreka [JOK

yIIA€BOJIOB (MOHO-, TU- U
MOJIMCAXaPHUIBI)

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




Mounocaxapubl: puznueckue

77 CBOICTBA U HaXOXJICHUE B bubmorexa HOK
A https:/m.edsoo.ru/b4bdda2d
pupoJie
[IpumeneHue riaoKo3bl, €€

73 3HAYCHHUE B bubmuorexa [JOK
JKU3HEICATEIIBHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapuipl: caxaposa,

79 MaJIbTO3a U JIAKTO03a. bubnunoreka LIOK
Haxoxaenne B nmpupoje u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE TUCaXapUIOB
[Tonucaxapuael: ctpoeHue

20 MaKpOMOJIEKYJ, PU3NYECKUE bubmmoreka [JOK
1 XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MPUMEHEHUE

31 [TonsiTHe 06 UCKYCCTBEHHBIX bubmmnorexka HOK
BOJIOKHAX https://m.edsoo0.ru/6216e766
Pemenue pacueTHbIxX 3a1a4 Ha

2 ompe/ielIeHUE 10U BbIXOAa bubnnorexa [JOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaru3anus u

83 00001IeHne 3HaHUH 110 bubmorexa HOK

m https://m.edsoo.ru/08d4364c
pazaeny
KonTponbHas pabota mo Teme
| bubnunotexa LIOK
84 Kucnoponcoaepxkaniue

OpraHu4ecKkue coenHeHus"

https://m.edsoo.ru/42c6678¢




AMuHBIL: K1accu(UKaIs,
CTPOCHHE MOJIEKYJI, 001Iast

bu6nmoreka [IOK

85 opMyJa, U30MEpHS
bopmyna, pHs, https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa 1 (pusnueckue
CBOICTBa
26 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
ann(paTHIECKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTPOEHUE aHWINHA,
bubnunoreka LIOK
87 0COOEHHOCTH XHUMUYECKUX
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHHMJIMHA
CriocoOpl mostyueHus u
88 pUMEHEHHE AT (aTHIECKIX bubmorexa LIOK
P https://m.edsoo.ru/eal 38763
aMUHOB
AMWHOKHCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
89 (uznvecKue CBONCTBA bubmorexa HOK
’ https://m.edsoo.ru/d1773e80
OTtnenbHBIEC IPEACTABUTENH Ol
AMUHOKHCJIOT
XnMHyecKkre CBOMCTBA
AMHUHOKHCIIOT, UX
bubmmoreka IIOK
90 OMOJIOrMYECKOEe 3HAUCHHUE
https://m.edsoo.ru/77df705a
amMuHokucIoT. CHHTE3 U
TUAPOIIN3 TIENTUIOB
Bbenkxu xak ripupogHbIie
91 TTOJUMEDHI; f ; TYPEI bubmorexa LHOK
PRl CIPYRTYP https:/m.eds00.ru/429¢9899
O€JIKOB
9 XuMHuYecKre CBOMCTBA bubnunorexa LIOK

0€eJIKOB

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




A3zoTcoaepkaline

TeTePOLUKINYECKIE Eu 10K
nonnoTeKa
93 coequHenus. Hyknennobie
KHCIOTBI: COCTAB, CTPOCHHE 1 https://m.edsoo.ru/521d1431
M b
Ouosiornveckas poJb
[TpakTrueckas padota Ne 4.
Pemenue Eu6 110K
nonnoTeKa
94 SKCIEPUMEHTAIbHBIX 3a]1a4
10 Teme "AsoTCoIepIKaLIHe https://m.edsoo.ru/8e3c02d1
OpraHuYecKue coeauHeHus"
[IpakTuueckas padora Ne 5.
Pemenue By 10K
nonoTeKa
95 AKCIIEPUMEHTAIIbHBIX 33724
1o Teme "PaclosHABAMIC https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTUHEHUM"
KonTponbHas pabota mo teme Bu6 LIOK
nonroTexa
96 "A3oTcoaepKaiine
OpraHuYecKHe coeMHe " https://m.edsoo.ru/ce561bc7
OCHOBHBIE TOHATHUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX Bubs LIOK
. nonroTexa
97 COEIMHEHHI U METOJbI UX
https://m.edsoo.ru/7aa63ebd
CUHTE3a —II0JIMMEPHU3aIHs 1
TTOJTMKOHACHCAITUS
08 [Inactmaccel. YTunuzanus u bubmuoreka [IOK
nepepaboTka MIacTuka https://m.edso00.ru/82242e0f
DacToMepbl: HaTypAJIbHBIN Butt 1IOK
noImoTeKa
99 CUHTETHUYECKNE KaydyKH.

Pesnna

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




100

101

102

Bonokna: HaTypanbHble,
HCKYCCTBECHHBIE,
cuHTerTnyeckue. [lonumepsr
CIELMAJIbHOTO HA3HAYEHUS

[TpakTrueckas padota Ne 6.
Pemenne
AKCIEPUMEHTAIIbHBIX 33724
o teme "Pacro3naBanue
IUIACTMACC ¥ BOJIOKOH"

O06006111eHE U
CUCTEeMAaTH3alHsI U3YYECHHOTO
Marepuaa 1o Teme
"BricokoMoOneKysipHbIE
coeIMHEeHHS "

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102

bu6nmmoreka [IOK
https://m.edsoo.ru/5963a601

bub6nmoreka [IOK
https://m.edsoo.ru/3aebd77a

bubnuoreka [{OK
https://m.edsoo.ru/6a22ble8




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue op
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
| AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
XuMHu4ecKkui asieMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK | bubnnoreka [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XuMuaeckux | bu6mmoreka [IOK
AJIIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edso0o.ru/61294af9
4 Pacnipenenenue 31€KTpoOHOB 110 | bubnnorexa [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5{750fe
DNEeKTpOHHbIE KOH(PUTYpalun
P Quryp bubmuorexa [JOK
5 aTOMOB 2JIEMEHTOB B OCHOBHOM M 1
. https://m.edsoo.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. | bubnnorexka [JOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
bu6mmorexa [IOK
7 XUMHYECKHUX 31eMeHTOB /JI. . 1
. https://m.edso0.ru/16957c01
MeneneeBa, CBs3b C COBPEMEHHOM
TEOpHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
bu6mmorexa [IOK
8 XAMUYECKHAX IIEMEHTOB U 1
https://m.edsoo.ru/f8468927
00pa3yeMbIX UMH MTPOCTHIX U




CJIOKHBIX BEILIECTB MO IPyIIaM U
nepuojam

Cucremaruzanys 1 00001eHe

bubmuorexa [JOK

PacTBOpOB

9 o
3HAHUH 110 TEME https://m.edsoo.ru/8fad2942
Bunnl xumMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
10 KOBaJICHTHOHU cB3U. BomopogHas buGnnorexa LIOK
' p https://m.edsoo.ru/5a8072af
CBA3b. MeXMOJIEKYIISIpHBIE
B3aHUMOIEUCTBUSI
BaneHTHOCTD U BaJICHTHBIE
1 BO3MOXHOCTH aTroMOB. CBSI3b bu6mmoreka [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
KX TEOMETPUUYECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COCTMHEHUSIX: COCTaB U bubnnorexa LIOK
' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasipHOTO 1
13 HEMOJICKYJISIPHOTO CTpOCHHUS. THITbI bubnnoreka [JOK
KPUCTAUIMYECKUX PEIIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBnenne 0 KOJLIOUIHBIX bubmmnorexa LIOK
P https://m.edsoo.ru/da2¢70e4
pacTBopax
HctruHHBIE pacTBOPHI: HACKIILIEHHbBIE
15 M HEHACHIIIICHHEIE, PACTBOPUMOCTH bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 Crioco0ObI BEIpKEHHS] KOHIIEHTPAITIH bubnmuorexa [JOK

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




Pemtenue 3amay ¢ ucnojib30BaHuEM
OOHATHUH '"MaccoBas I0JIA

bu6mmoreka [IOK

17 pacTBOpPEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MossipHast KOHIEHTparus'"

13 Kiaccudukanms 1 HoMeHKIaTypa bubmuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHNe bubnmoreka [JOK
3HaHUH MO TeMe https://m.edsoo.ru/8d2cba3a
KonTponbHas padoTa no temam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/70a60aa4
Mengaeneena", "CTpoeHue BEIIeCTBA.
Mmuoroo6pasue BemiecTn"
Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U

)1 OpraHUYECKON XUMHH. 3aKOH bubnuorexa [JOK
COXpaHEHUsI MACCHI BEILIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YJHEPTUU
MPU XUMHYECKUX PEAKIIHIX
TennoBsie A3 HeKTh XUMUYECKUX

22 peakuuil. TepMoxumuyeckue bubnmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust mo ypaBHEHUSIM

23 XUMHYECKUX PEAKIUN 1 bubnmorexa LIOK

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

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUECKOH peakuuu, e€

24 3aBUCUMOCTB OT Pa3JIMYHBIX

(dakTopoB. Karanus u kataimu3aTopbl




I'omorennsie TCTECPOTCHHEBIC

25
peaxkuuu
[IpakTrueckas padota Ne 1 mo teme
26 "BnustHue pa3nudHbIX GaKTOpPOB HA bubmmorexa [IOK
P . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUUYECKOW PEaKIIUU
7 OOpaTtumbie U HEOOpATUMBIE bubmmoreka [JOK
peakunn. XuMHUYECKOE PAaBHOBECUE https://m.edsoo0.ru/30952f9b
[IpakTuueckas pabora Ne 2 o teme
)% "BnusiHue pa3nudHbIX GaKTOPOB HA bubnnoreka [JOK
MOJOKCHUE XUMHUYECCKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHS"
DNEKTPOINTHYECKAS JUCCOLIAAIIH.
29 CI/IJII:HI:)IG U CJ1a0bI€ DIIEKTPOIIUTEI bubnmnorexa LIOK
p ' https://m.edsoo.ru/5f766bdf
CremneHs QUCCOIMAN
Honnoe npounsseacuue Boasl. Cpena
30 BOJHBIX éIB.)CTBO oB. Bozopo HLIP;”I bubmmorera [TOK
A p POB. BONOPOA https://m.edsoo.ru/3966ca89
nokazarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorera [TOK
P HHE B pacTBop hitps://m.eds00.ru/09d5a9bd
ANEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XHUMHAYECKHE PEAKIIUHA B paCTBOPax bubmmorera [TOK
P p p https://m.edsoo.ru/2e3daeb0
JIEKTPOJIUTOB
OKHCIUTETLHO-BOCCTAHOBUTEILHEIE
33 eaK[nu. BaxxHennme OKUCINTEN U bubnnorexa LIOK
PCAKIIHH. https://m.eds00.1ru/56226060
BOCCTAHOBUTEIH
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bu6mmnoreka [JOK

HMOHHOT0) O6anmaHca

https://m.edsoo.ru/fb691387




35 DIIEKTPOJIN3 PACTBOPOB U PACILIIaBOB bubnunoreka [JOK
BCILICCTB https://m.edsoo.ru/93fb97d2

36 Permrenuie 3agad pa3iin4HbIX THIIOB Bubmaorexa ITOK

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

37 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmorexa LOK

atp https://m.edsoo.ru/5afa265d
Cucremaruzanys 1 00001ene
. " bubmuorexa [JOK
38 3HAHUH 110 TeMe "XHUMHYECKHE
R https://m.edsoo.ru/c161eb85
peakiumn

39 KonTponbhas pabota no teme bubnuorexa [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITomoxeHre HEMETAIIOB B
[Iepnonnueckoii cucreme

40 XAMUYECKUX deMeHToB /1. U. bu6mmoreka [IOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aromoB. Ouznyeckue
CBOMCTBa HEMETAJIJIOB
Amnotponusi HEMETaUIOB (Ha

41 pUMepe KUCIopoa, cepsl, pocdopa bubnmorexa LIOK

pHMEp pOa, CEpRL, p https://m.edsoo.ru/ef92c91c
U YIieposia)

4 Bognopona: nonmyuenue, pusnyeckue u bubnuoreka [IOK
XMMHYECKHE CBOMCTBA. [ 'upuibl https://m.edsoo.ru/0aa8f613
I"ajorensl: HaxoXKACHUE B IIPUPOJE,

43 CMOCOOBI OTYYECHUS (bmnqpeciue u bubmmorexa LIOK

YHeHHA, hitps://m.edsoo.ru/4e223795
XHUMHAYECKHE CBOICTBA
I"anorenoBojopoasl. Baxkueimnne
p bu6mmoreka [IOK
44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS

TraJJIOr€HOB

https://m.edsoo.ru/6b3255e6




JlaGopaTopHble U MTPOMBIIIIJICHHbIE
CIOCOOBI OJTYYEHHUS TaJOTCHOB.

bu6mmoreka [IOK

45
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COCTMHEHUN
[IpakTrueckas padota Ne 4. Permenue
46 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME Bubmorexa ITOK
" p " g https://m.edsoo.ru/8b26fecd
T"ajorensl
Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI
bubmuoreka [JOK
47 noJytydeHus, Gpuznueckue u
. https://m.edsoo.ru/c8abc36a
XUMHUeckue cBorctBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha
bubmuorexa [JOK
48 OKCHUIBI U IEPOKCUIEI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3amay pa3iInyHbBIX THUIIOB bubnnorexa LIOK
lad p https://m.edsoo0.ru/2b6d8b4b
Cepa: Hax0KJIeHUE B IPUPOJIE,
50 CH(I))CO6I>I MOJTydEeHUS (il):)I/ISI:/I‘{eCKI/Ie " bubmmorexa [JOK
ya L https://m.edsoo.ru/46afacl6
XUMHYECKHAE CBOMCTBA
bu6mmoreka [JOK
51 CepoBogopo1, CYIb(MOUIBI
POBOZOPOLL, CyMb(HA https://m.edsoo.ru/7¢875999
Kucnopoaconepskalime coe JUHEHNS
52 CEPEI gCO6CHHIZ)CTI/I CBOMCTB CEpHOH bubnnorexa LIOK
PBL- P https://m.edsoo.ru/8cfa2548
KHUCJIOTHI
ITpakTruyeckas pabora Ne 5. Pemenue
53 SKCIIEPUMEHTAIBHBIX 337124 II0 TEME bubmmorera [TOK
" p . 'I'I https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coeuHEeHUs
54 A30T: HaxX0XJAEHUE B IPUPOJIE, bubnmuorexa [JOK

CHOCOOBI MOTyUYeHUs], PU3NYECKUE U

https://m.edsoo.ru/badd2255




XHMHYECKHE CBOMCTBA. AMMMUAK,

HUTPH/IBI
Kucnoponcoaep:xaiiue coefuHeHHs

55 azoTa pOco6eH§0<:TI/I CBOICTB bubmmorexa [IOK

o https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azoTa u ero bubmumoreka [IOK
COoeMHEHMI. A30THBIC YI00peHUs https://m.edsoo.ru/129f5059
docdop: HaXOKAECHUE B IPUPO/IE,

57 CHIOCOOBI TOy4YeHUS, PU3NICCKUE U bubnnoreka [JOK
xuMudeckue ceorctra. Dochusl u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcuanl dhocdopa,

58 docdo c(cl)) e(bmz ue Kucinotel. Conn bubmorexa HOK

p Z\E prratl ’ https://m.edsoo.ru/c7a2d429
bochopHOIi KHCTOTHI

59 ITpumenenue pocdopa u ero bubnnoreka [JOK
coeauHeHuil. @ochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bu6mmoreka [IOK

60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3oT 1 Qocop 1 ux coenuHeHUs
Yriepos: HaxoKIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnnoreka [JOK
(bu3nYecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxcn nepoxaa(1l), okcm

62 e iy;(l\lf)) . (OJI)LHaﬂ KfICJ'IOTa u bubmorexa HOK
YT poZL - YT https://m.edsoo.ru/dba58adf
e€ conu

bu6mmoreka [JOK
63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

https://m.edso00.ru/6029b609




Kpemuuii: Haxox1eHre B IPUPOJIE,

bu6mmoreka [IOK

64 CTIOCOOBI MOy CHIA, PU3HICCKHE H https://m.edso0.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxcun kpemuusi(I1V), kpemuueBas bubnmoreka [JOK
KMCIIOTa, CUIIAKATHI https://m.edsoo.ru/3170e7b1
[IpumeHeHne KpeMHUs U €To bubnuoreka [IOK

66 coenunennii. CTEKIIO0, €ro https://m.edsoo.ru/393cdacQ
IOJIyYEHUE, BUABI CTEKIIA https://m.edsoo.ru/5823cefb

67 Pemenue 3amay pa3nuvHbIX TUIIOB bubmmorexa LHOK

https://m.edsoo.ru/b624£801

68 CucremaTu3aius 1 0000IIeHNE bubnuorexa [JOK
3HaHui 1o tTeme "Hemeraminr" https://m.edsoo.ru/6e864db5

69 KontponbHas paboTa mo teme bubnnoreka [JOK
"Hemertamsr" https://m.edso00.ru/d0484c76

70 AHanus pe3ynbTaToB KOHTPOJIBHON bubnnoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/2b7e¢9510
[TonoxeHne MeTaJIIOB B
[Iepnonnueckoii cucreme

71 XUMHUYECKHUX DJIEMEHTOB. bu6mmorexa [IOK
Oco0eHHOCTH CTPOCHHUS https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mwme puznueckre CBOMCTBA

72 MeTtauioB. [I[puMeHeHne MeTaioB B bubmmorexa [OK

https://m.edsoo.ru/51dac9d3

OBITY M TEXHUKE

73 CrmuaBsl MeTasuioB. Kopposus bubnmoreka [JOK

METAaJIJIOB

https://m.edsoo.ru/42b872¢3




bu6mmoreka [IOK

74 Pemenue 3aa4 pa3inyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKUN P
75 ADSLKCHI MeTaLIoB. O bu6mmoreka [IOK
HanpsbKeHUH MetaiuioB. OOmu
P https://m.edsoo.ru/94eb377a
CHOCOOBI TIOTYYEHUSI METAUIOB
OO6m1as XxapakTeprucTHKa METAIIJIOB
IA-rpynnst [lepruoandeckoi CUCTEMBI
76 XMMHYECKHUX 31eMeHTOoB. HaTpuit u bubnnoreka [JOK
KaJlui: ojy4yeHue, pusndeckue u https://m.edsoo.ru/e12¢26b3
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
OO6m1as XxapakTeprucTHKa METAIIJIOB
ITA-rpynns [lepuoanueckoit
CHCTEMbI XUMHUYCCKHX JIEMCHTOB.
. . bubnuorexa [JOK
77 Marnuii 1 Kanplui: MOIy4eHue,
Ny https://m.edsoo.ru/7¢3e49c0
(bu3MYeCcKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEMIECTB U UX
COEJIMHEHU I
73 JKEcTKOoCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHUA https://m.edsoo.ru/c74bfae9
AnroMuHUi: ony4deHue, Gpusnueckue
. bubmuorexa [JOK
79 1 XUMHYECKHE CBOMCTBA,
https://m.edsoo.ru/0e79b266
MIPUMEHEHHE
AmdoTepHbIe CBOWCTBA OKCUIA U
20 TUAPOKCH/IA aTIOMHUHUS, bubmuorexa [JOK
THAPOKCOKOMIIIECKCHI aJIIOMHUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemrenue 3aiau pa3nuyHbIX TUIIOB




[IpakTrueckas padota Ne 7. Permenue

82 SKCHEPUMEHTAIBHBIX 3aa4 II0 TEME bubmnorera [IOK
" p " https://m.edsoo.ru/27a4af43
Mertasuibl TJIaBHBIX TOATPYIII
OO6m1as XxapakTeprucTUKa METAIIJIOB
23 mo6ouHbIX oArpymi (b-rpyrm) bubmuorexa [JOK
[Tepuonuueckoit cucTeMsl https://m.edsoo.ru/610d7431
XHUMHYECKHUX 3JIIEMEHTOB
dusnueckue U XUMHUYECKHE CBOICTBA
. bubnuorexa [JOK
84 XpoMa U €ro COeIMHEHUM, ux
https://m.edso00.ru/991 1bef3
MIPUMCHCHHE
Baxwnerime coeMHEHUs Maprasiia.
85 Ilepmanranar xamus,, €ro bubmmorexa LHOK
P ’ https://m.cds00.ru/039d69c8
OKHUCIIUTEILHBIE CBOMCTBA
dusnueckue U XUMUYECKHIE CBOMCTBA
26 JKeJie3a M €ro COEINHEHNUH. bu6mmorexa [IOK
[TonydyeHue u NpUMEHEHNE CILIABOB https://m.edsoo.ru/1b7f8741
JKenesa
dusnueckue U XUMUYECKHIE CBOMCTBA
87 MEIHN U €€ COeNUHEHNH, X bubmiorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
duszndyeckue ¥ XUMHUUECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COSAUHEHUH, UX bu6mmoreka [JOK
IIpUMEHEHHE. [ NIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
IIpakTruyeckas pabora Ne 8. Pemenue
bubmuorexa [JOK
89 AKCIEPUMEHTAIIbHBIX 33724 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIII
bu6mmorexa [IOK
90 Pemenuie 3a1a4 pa3au4HbIX TUIIOB

https://m.edsoo.ru/a8b83d83




O0001IeHrEe U cCUCTEMaTU3 AU

bu6mmoreka [IOK

91 M3y4YEHHOI'0 MaTepHuaia 1o Teme
" ya " P https://m.edsoo.ru/e91fe975
Meraiuibl
9 KonTponbhas pabota no teme bubnmoreka [JOK
"Meramibl" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOIbHON bubmumoreka [IOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Posb xumun B o0ecrieueHun
04 YCTOMYHMBOIO Pa3BUTHUSA bubnuoreka [IOK
yesoeuecTsa. [IoHATHE 0 HAYYHBIX https://m.edsoo.ru/080fe 10
METOJIaX UCCIIEI0BAaHUS BEIIECTB
Hayunsle npuHUHKIIBI OpraHU3aluu
95 XUMHYECKOTO MPOU3BOICTBA. bubnnoreka [JOK
[TpomsbiiieHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYYCHUST BAKHEUIITUX BEIIECTB
XHUMHUECKOE 3arpsi3sHEHUE
96 OKPY>KaIOILE! Cpelbl U Er0 bubmmorexa LHOK
Py aiom pea https://m.edsoo.ru/9f11bf51
MOCJIEACTBUS
97 XHMHS U 300pOBbE YEIIOBEKA. bubnnoreka [JOK
JlekapCTBEHHBIE CpeICTBA https://m.edsoo.ru/a6552721
Xumus numy. Pois XxumMun B
98 o0OecrieueHny MUIIEeBON bubmorexa HOK
https://m.edsoo.ru/1f7b5bd2
0€301MacHOCTH
99 KocmeTrnueckue u napdromepHbie bubmuoreka [IOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMusi B CTPOUTEIBCTBE.
. bubnuotexa [JOK
100 Bakneiilne cTpoUTeNIbHBIE U

KOHCTPYKIUOHHBIC MaTCPpHUAJIbI

https://m.edsoo.ru/61e69003




XUMHS B CEILCKOM XO03SICTBE.

101 OpraumdeckKue U MUHEPAIbHBIE 1 Bubmorexa ITOK
p p htps://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3zanus u 0000IICHIE | bubmuorexa [JOK
3HAaHUHU 110 TEME https://m.edso0.ru/db979¢70
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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