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HOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpaMma mo XMMUU Ha ypOBHE CpeJHEro ooiiero oOpa3zoBaHus pa3padboTaHa Ha ocHOBe DeaepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny», TpedoBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanpHOli  0oOpa3oBaTeIbHON MporpamMmbl  cpeaHero ooOmero oobpaszopanusa(®@OIl COQO), mnpencraBiaeHHBIX B
denepaabHOM TOCymapcTBeHHOM oOpaszoBarenbHoM cragapre COO, c¢ yu€rom Konmenmuu mnpenopaBaHus y4eOHOTO
npeaMmera «XuUMHs» B 00pa3oBaTelbHBIX opranu3anuax Poccuiickoil @Denepanuu, peaqu3ylOMIUX OCHOBHbBIE
oOpa3oBarenbHble IPOrpaMMbl, 1 OCHOBHBIX NoJIoxkeHHI «CTparerun pa3sutus BocnuTaHusi B Poccuiickoit denepanuu Ha
nepuon 10 2025 roga» (Pacnopspkenne [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE yriyOJIEHHOTO M3YUYEHUS 3aHMMAET BaXXHOE MECTO B CHCTEME €CTECTBEHHO-HAy4YHOTO 00pa30BaHUS
yuamuxcs 10-11 kmaccoB. M3yueHue mnpeamera, peamzyeMoe B YCIOBHUAX UG dEpeHIMPOBAHHOTO, MPO(HIHLHOTO
oOy4eHHsi, MPU3BAHO OOECMeYuTh O0O0IIe00pa30BATENbHYI0 U OOLIEKYIBTYPHYIO IOATOTOBKY BBIMYCKHUKOB IIKOJIBI,
HEOOXOAMMYIO NJIs ajanTalid X K OBICTPO MEHSIOIMMMCS YCIOBUSIM KU3HHM B COIUYME, a TAaKXKe JJISi MPOJOJDKEHUS
oOy4eHHs B OpraHu3anusx MmpodhecCHOHATIBLHOTO 00pa30BaHMs, B KOTOPHIX XUMHS SIBIISICTCS OJHON W3 MPUOPUTETHBIX
T CLUTIINH.

B mporpamme mo XxMMuM HazHau€HUE MpeaMeTa « XUMHsD TMOJy4aeT MOJAPOOHYI0 MHTEPIPETALUI0O B COOTBETCTBUH C
ocHoBornonarapmumu nonoxeHusMu @I'OC COO o B3anMo00yCIOBICHHOCTH 1€, COIepKaHUSs, PE3yIbTaTOB 00yUYCHUS
U TpeOOBaHUU K YPOBHIO IMOJTOTOBKM BBITYCKHUKOB. CBHUIIETEILCTBOM TOMY SIBIISIIOTCS CIEAYIOLIME BBIOIHSAEMbIC
MpOrpaMMoi Mo XUMHUH (HYHKITUU:

e HH(OPMAIMOHHO-METOAMYECKAsl, pealu3alus KOTOpOH oOecneyrBaeT IMOJdyYeHUEe TMPEACTaBICHUS O IeJsX,
colepkaHuu, oOmIed cTparerud OOy4YeHUs, BOCHUTAHUS W Pa3BUTHS OOYYarONIMXCS CpPEACTBAMH IpEAMETA,
M3y4aeMOro B paMKax KOHKPETHOTO Mpoduis;

e OpraHMU3alMOHHO-TUIAHUPYIOLIAsA, KOTOpas MpEeAyCMAaTPUBAET OIpEAeSCHUEe: MNPUHILIMIIOB CTPYKTYPUPOBAaHUS U
MOCJIEIOBATEIPHOCTH HM3Y4Y€HHUs y4eOHOTO MaTepHalia, KOJIMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTEepUCTHK;



NOJAXO0/J0B K (DOPMHUPOBAHMIO COJEPKATEIBLHON OCHOBBI KOHTPOJII M OLEHKH OO0pa3oBaTENbHBIX JTOCTHUKEHUH
00y4Jaronmxcsi B paMKax UTOTOBOU aTTeCTallMu B (hOpMe €IMHOT0 TOCYaPCTBEHHOTO K3aMEHa 110 XHMUH.

[Iporpamma ajist yrioyOJnE€HHOTO U3YYEHUST XUMUM:

e YCTaHABIMBAET HMHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeabHOE I M3YYEHHS B paMKaxX OTJIEIbHBIX
npoduiieid, mpeaycMaTpuBaeT paclpeielieHue U CTPYKTYPUPOBAHHUE €ro MO KJjaccaM, OCHOBHBIM COJEPKaTeIbHBIM
JTUHUSAM/pa3iesiaM Kypca;

o HaéT MPUMEPHOE pacHpeesieHne yueOHOr0 BpEMEHH, PEKOMEHIyEeMOr0 I U3YUYCHHS OTACIbHBIX TEM;

e IMpeIaraeT NPUMEPHYIO MOCIEI0BATENBHOCTh U3YUEHHUSI YUeOHOT0 MaTepuaia ¢ y4€ToM JIOTUKH TOCTPOEHUs Kypca,
BHYTPHUIIPEIMETHBIX U MEKIIPEAMETHBIX CBA3EH;

e HaéT METOJMYECKYI0 MHTEpPIpETaluio Lejell W 3aJay U3ydeHus IpeaMeTa Ha yriyOJEéHHOM ypoOBHE C YYETOM
COBPEMEHHBIX MPUOPUTETOB B CUCTEME CpeaHEro ooOmero oOpa3oBaHMs, COAEPKATEIbHOU XapaKTEPUCTHKU
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOW 00pPa30BaTENIbHOM MPOrpamMMbl CPEIHEro 001Iero oOpa3oBaHUs
(IMYHOCTHBIX, METANpPEIMETHbIX, MPEIMETHBIX), a TAKKE€ C y4E€TOM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIbHBIX
JENUCTBUN 00YyYaIOIIErocs o OCBOCHUIO COJIEPKaHUS IIPEeIMETA.

[lo BceM Ha3BaHHBIM NO3ULHUAM B IPOrpaMME MO XUMHH MPETyCMOTPEHA MPEEMCTBEHHOCTh C O0OyYEHMEM XMMHH Ha
YPOBHE OCHOBHOIO 0OIero oOpa3oBaHus. 3a TMpeaeiaMd YCTAHOBJIEHHOW MPOrpaMMoONl MO XUMHUHU 00s3aTelbHOMN
(MHBapHaHTHOM) COCTaBJSIONIEH coaepX aHus ydyeOHOro mnpeamera «XHUMHs» OCTAaETCSd BO3MOXKHOCTh BBIOOpa €ro
BapUATUBHOW COCTAaBIIAIONICH, KOTOpas JOJDKHA OMPENENSAThCS B COOTBETCTBUU C HAIPaBICHHUEM KOHKPETHOTO Tpoduiis
oOy4eHwUs.

B cootBercTBUM ¢ KOHIENTYanbHbIMU NOJ0XeHUsIMU DT'OC COO 0 Ha3HaYeHUU IPEAMETOB 0a30BOT0 U yriyOJIEHHOTO
ypoBHe B cucreme auddepeHIupoBaHHOr0 OOy4YeHHUsI Ha YpPOBHE CpelHero oOiero o0pa3oBaHUs XHMMHsS Ha YpPOBHE
yIIIyOJIEHHOTO M3YUYEHUSI HAIPaBJIeH HAa Pean3allyio MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TaloM MOJYyYeHHUS] XUMHUYECKOTO
o0pa30oBaHMsI B paMKaxX W3YUYEHUS CIICIIMATbHBIX €CTECTBEHHO-HAYUYHBIX M XUMUYECKUX TUCIUIIINH B By3aX U OpraHU3aIUSIX
cpenHero mnpodeccuoHanbHOro oOpa3zoBaHus. B 3Toil  CcBA3M u3yueHue npeamera «XHUMHUS» OPUEHTUPOBAHO
MPEUMYILECTBEHHO HAa PACUIMPEHHE U YIIIyOJIeHHE TEOPETUUECKON U MPAKTUYECKON MOATOTOBKH 00yYAIOMIMXCS, BRIOPABIINX
onpenenEHHbli Tpoduib 00yUeHus, B TOM YUCIE C MEPCIEKTUBOM MOCIEAYIONIETO MOTYYeHUsI XUMAYECKOro 00pa3oBaHus B



opranuzanusx npodeccruonanbHoro odpazoBanus. Hapsiiay c¢ stuMm, B cBete TpeboBanuiit ®I'OC COO k miaHupyeMbIM
pe3ylibTaTaM OCBOEHHS (elrepalibHOil 00pa3oBaTeIbHONW MPOrpaMMBbl CPEIHEro OOIIero 0Opa3oBaHUsl M3yueHUE MpeaMeTa
«XUMUS» OPUEHTUPOBAHO TAKXKE HA pEUIeHWE 3aJad BOCIUTAaHUA M COLMAJIBHOIO pa3BUTUSA OOYyYarolUXCs, Ha
dbopMupoBaHUE€ Y HHUX OOIIECMHTE/UICKTYaJbHbIX YMEHUN, YMEHUM pallMOHAIM3AlUU Y4YEeOHOTro Tpyaa M OOOOIMIEHHBIX
CIIOCOOOB JICSITENILHOCTH, UMEIOIIUX MEXIUCIUIUIMHAPHBIN, HaAIPEAMETHBINA XapaKTep.

CocTaBngomuMyu  IpeaMera «XUMHUS» HAa YpOBHE YIIIyOJIEHHOTO M3y4Y€HHUS SBISIIOTCS YIUIyOJIIEHHBIE KypChbl —
«Oprannueckas xumusi» u «OOmas 1 HeopraHudeckas xumus». [Ipu ompeneneHnn Moaxo0B K OTOOPY M CTPYKTYPHOM
OpraHMU3alMH COAEPKAHUSA 3TUX KypCOB B IIPOTPAMME 0 XUMHH 3a OCHOBY NpHUHATHI nonoxeHuss @I'OC COO o paznmmnuunsx
0a30BOT0 U YriIyOJIEHHOrO YPOBHEHN U3yUYEeHUSI PEIMETA.

OcHoBy conepkanus KypcoB «Oprannueckast XuMus» 1 «O011ast 1 HeOpraHUYecKasi XMMHsD COCTaBIISIET COBOKYITHOCTD
MPEAMETHBIX 3HAHUN M YMEHHUI, OTHOCSIIUXCA K 0a30BOMY YPOBHIO M3Y4YEHHS MpeaMeTa. JTa CUCTEMa 3HAHWW MOJydaeT
ONpeNeN€HHOE TEOPETHUUECKOE JOMOJHEHUE, TO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM
¢dakronornyeckoro Marepuana. Tak, Ha yriayOJIEHHOM ypOBHE H3Yy4Y€HHUsS MpeaAMeTa oOecriedeHa BO3MOXKHOCTh
3HAUYUTETHLHOTO YBEIMUYECHUS 00BbEMA 3HAHUM O XUMUYECKUX DJIEMEHTaX U CBOMCTBAX MX COCIMHEHUI Ha OCHOBE pacIIupEeHuUs
U yIIIyOJIeHHs] NPEACTABICHUM O CTPOEHUHU BEIIECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSX MNPOTEKAHMS PEAKLHM,
paccMaTpUBAEMbIX C TOYKM 3PEHHS XUMUYECKOM KUHETUKH U TEPMOJMHAMHKHU. M3ydyeHHe NEepHOJUYECKOrOo 3aKOHa H
[lepuonnueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKUX MPE/ICTABICHUSIX
O CTPOEHUHU aToMa. XMUMHUYECKasi CBsI3b OOBSCHAETCS C TOUKH 3PEHHUS DHEPreTUYECKUX U3MEHEHHH mpHu e€ oO0pa3oBaHUU U
pa3pylieHUH, a TakXke C TOYKM 3pEHHs MEXaHU3MOB €€ oOpa3zoBaHus. VI3ydyeHue THUIOB peaKIUil JOMOIHIETCS
dbopMupoBaHUEM MPEICTABICHUN 00 3IEKTPOXUMHUYECKHUX MPOIIECCaX U AIEKTPOJIM3E PACIJIaBOB M PAaCTBOPOB BemlecTB. B
Kypce OpPraHMyecKOW XHMHHU IpPU PACCMOTPEHUU PEAKIUOHHOW CHOCOOHOCTH COEMHEHUM ynemnseTcs 0co00e BHUMaHHE
BOIIpOcaM 00 3JIEKTPOHHBIX 3 (PekTax, 0 B3aMMHOM BIIUSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3Max PEaKIuil.

Oco0oe 3HaueHHE MMEET TO, YTO Ha COAEpPNKAHUE KYpPCOB XMMHUHU YIiayOJEHHOIO YPOBHS M3Y4YEHHS ISl KIACCOB
onpenaenéHHoro npoduis (raBHBIM 00pa30oM Ha UX CTPYKTYpPY U XapakTep JOMOJHEHUH K oOHIed cucTeMe MpeaMETHBIX
3HaHWI) OKa3bIBAIOT BIMSHHUE CMEXHbIE NpeaMeTbl. Tak, Hampumep, B COAEpPNKAHUU MpeaMeTa I KJIacCOB XHUMMKO-
busndeckoro npoduss 0oNbIIOe 3HAaUeHHE OYIyT UMETh AJIEMEHThl Y4eOHOro Marepuaia mno oomen xumun. [Ipu nzydenuun



IpeIMeTa B IaHHOM Cllydae akLEeHT OyeT clieslaH Ha OOIIHOCTh METO/IOB IT0O3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHHU U
B (pu3mKe: aTOMHO-MOJIEKYJIsIpHasi Teopus (MOJIEKYJIsIpHas Teopus B (PU3HKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTUH, 3aKOHbI
TEPMOJAVMHAMMKH, JIEKTPOIN3A, IPEACTABICHNUS O CTPOSHUH BELIECTB U JPYTOE.

B To ke BpeMs B coAep:KaHUU MpeaMeTa JUIsl KJIAaCCOB XMMHUKO-OMOJIOrMYecKoro mpoduis OOJbIIMKA yAeIbHBIA Bec
OyZeT HuMETh OpraHudeckas XuMHs. B 3ToM ciayyae NOperocTaBiIsieTCS BO3MOXHOCTb JJisi 0ojiee 0OCTOSATENBHOIO
pPacCMOTPEHUSI XMMHUYECKOW OpraHU3alluu KJIETKHM KaK OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K IPUMEPY,
TaKUe CTPYKTYPHbIE KOMIIOHEHTHI, KaK JUMUABI, OCTKU, YTIEBO/IbI, HYKJICHHOBBIE KUCIOTHI U Apyrue. [lpu 3tom 3HaHus o
COCTaBE M CBOMCTBAX MPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKHWX BELIECTB CIYKAT OCHOBOM I M3YYEHUS
CYILIHOCTH IIPOLECCOB (DOTOCUHTE3, AbIXaHUSs, MUIIEBAPECHHUS.

B nane ¢opMupoBaHHs OCHOB HayYHOIO MHUPOBO33PEHUS, OCBOCHMs OOIIEHAYyYHBIX METOJOB IO3HAHMSI U OIbITA
MPAaKTUYECKOI0 NMPUMEHEHUS HAy4YHBIX 3HAHUW HM3y4YEeHHE NpeaMeTa «XUMHS» Ha YINIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS35AX C yYeOHBIMHU IMpPEAMETaMH, BXOJAIIMMU B COCTAB MpEeAMETHBIX oOnacTell «EcTecTBeHHO-HAay4YHbIE
npeaMeTs», «MaTemaTtrka U uHpopMatuka» U «Pycckuil i3bIK U IUTEpaTYypay.

[Tpu n3yyenun yuyebGHOro nmpeamera «XuMHUs» Ha yriyOJE€HHOM YpOBHE TakKe, KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO
obmiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1aueii MEPBOCTETIIEHHON 3HAUUMOCTH SIBISETCA (DOPMUPOBAHHE OCHOB HAyKHU
XUMHUHU Kak 00JIACTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa U OAHOTO M3 KOMIIOHEHTOB
MUPOBOH KyJlbTYypbl. Penienue 3Toi 3a1aun Ha yriyOJIEHHOM ypOBHE U3yYEHUs MPEAMETA MPEANoaracT pealu3alnio TaKux
1eJieH, Kak:

e (dopMHpOBaHME MPEACTABICHUI: O MaTepUATbHOM E€AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBICHUI
MPUPOJbI, O MECT€ XMMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ BeAylIeHd poju B O0OECHEYEHHH YCTONYMBOIO
pa3BUTHS YEJIOBEUECTBA: B PELICHMM NPOOJIEM SKOJIOTMUYECKOH, HHEPreTMUeCKOM W MUIIEBOM O€3011acHOCTH, B
pa3BUTUH MEAULIMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX MCTOYHUKOB 3HEPIUHU, B OOECIIEUEHUU PALlMOHAIBLHOTO
MPUPOJIONOIB30BaHNsA, B (POPMUPOBAHUU MHUPOBO33PEHHUSI U OOIEH KyJIbTYphl YEIOBEKa, a TAKKe JKOJOTHYECKH
000CHOBaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOM CPEJIE;

e OCBOCHME CHCTEMBbI 3HAHUU, JIE)KAIIUX B OCHOBE XUMUYECKOW COCTABIIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa:
(yHIlaMEHTaJIbHBIX MOHATUMN, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX IMPEACTaBICHUI O CTPOSHUM BELIECTBa Ha



pPa3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAaJMOJICKYJISIPHOM, O TEPMOJUHAMUYECKUX U KUHETUUYECKUX
3aKOHOMEPHOCTSX IPOTEKAHUS XUMHYECKHX PEAKIHUM, O XMMHYECKOM PaBHOBECHH, PACTBOpPax W JHUCIIEPCHBIX
cucTeMax, 00 00X HAYYHBIX MPUHIMIIAX XUMUYECKOTO TPOU3BOJICTBA;

e (QopMHpOBaHUE Y 00YYAIOITUXCS OCOZHAHHOTO MOHUMAaHHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XMMUYECKUX 3HAHUM IS
0OBSICHEHUsI KIIFOYEBBIX HEH W MPoOJieM COBPEMEHHOW XMMUH, i OOBSICHEHHS W MPOTHO3UPOBAHUS SIBJICHHM,
UMCIOIIIMX  €CTeCTBEHHO-HAYYHYI) TPUPOJY; T'PaMOTHOTO PEIICHUS MpoOJeM, CBSI3aHHBIX C XHUMHCH,
MPOTHO3UPOBAHMS, aHAIM3a W OLEHKH C TO3UIUKA DKOJOTMYECKOM O€30MacHOCTH IIOCHEICTBUM OBITOBON H
MPOU3BOJACTBEHHOW [I€SITEIBHOCTH YEJIOBEKA, CBA3aHHOM C XUMHYECKUM IPOU3BOACTBOM, HCIIOJIb30BAHUEM U
nepepaboTKOM BEIECTR;

e yriyOJieHHE TIPEJCTAaBICHHH O HAy4YHBIX METOJax TII03HAHMUS, HEOOXOJAUMBIX I TIPHOOpPETCHHS YMEHHUI
OpPUEHTUPOBATHCSI B MHUPE BEIIECTB M OOBSCHEHUS XUMUYECKUX SIBJICHUM, HMEIOUIMX MECTO B IMpPUPOJE, B
MPAKTUYECKOM JIEATEIIBHOCTH Y MIOBCEIHEBHOU KU3HU.

B mnmane peanuzaiuu mepBOOYEPEIHBIX BOCHUTATEIBHBIX M Pa3BUBAIONIMX (YHKIIMH I[€JIOCTHOM CHCTEMBI CPEIHETO
oO1iero oOpa3oBaHus MPU U3YUYECHUU TIpeaMeTa «XUMHUs» Ha yriIyOJ€HHOM YpOBHE OCOOYIO aKTyaJIbHOCTh NMPHOOPETAIOT
TAKHE €U U 334U, KaK:

e BOCHUTaHHE YOEKJIEHHOCTH B MO3HABAEMOCTH SIBIICHUM MPUPOJIbI, YBaXKEHUS K MPOIECCY TBOpYECTBA B 00JacCTH
TEOPETUUYECKUX M TPHUKIATHBIX HMCCIEIOBAaHUNA B XUMHUHU, (POPMHUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

e pa3BUTHE MOTHBAIMHA K OOYYCHHWIO W MO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCTMTAHHUIO Ha OCHOBE
YCBOGHHUS 00I11€UETTOBEYECKUX [IEHHOCTEH;

e pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, HMHTEUICKTyalbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydJaromniuxcs,
dbopMUpOBaHHE Y HUX CO3HATEIBHOTO OTHOIICHHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHMUIO Kak
YCJIOBHIO YCIIEITHON MpOoheCCHOHATHHOM W OOIIECTBEHHON NESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U TOTPEOHOCTH B 3JOPOBOM 00pa3e KU3HH;

e (QopMHpOBaHHWE YMEHHMI U HAaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUSA, PA3BUTHUE DKOJIOTUYECKOU KYJIBTYPHI,
IPUOOPETEHHE OIMBITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTHICCKON JEITCIIBHOCTH.



OO6miee yKcno 4acoB, MPEAYCMOTPEHHBIX JI U3YyUYEHUs] XMMUU Ha YIIIyOJICHHOM YPOBHE CpeIHEro ooIero oopa3oBaHus,
coctaBisieT 204 dacos: B 10 kinacce — 102 gaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B Heemno).



COILEPKAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOl XUMHH.

IIpenmMer w© 3HA4YeHME  OpPraHUYECKOW  XUMHH, IHPEACTABICHHE O
MHOT'000pa3uy OPraHUuYeCKUX COCTMHEHUI.

DNEKTPOHHOE CTPOEHUE aroma Yriepojia: OCHOBHOE M BO30YXIEHHOE
COCTOsIHUS. BaneHTHble BO3MOKHOCTH aroMa yriepoaa. XUMHUYECKass CBA3b B
OPTraHWYECKUX COCAMHCHHSX. THUMIbl TUOpPHAM3AIMU aTOMHBIX oOpOHTael
yriepoaa. Mexanu3zmbl 00pa3oBaHus KOBAJICHTHOM CBs3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbI). Tumbl TEepeKpbIBaHHWS AaTOMHBIX OpOWTaIe, G- U T-CBS3U.
Onunapnasi, 1BOMHas M TpoiHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJAX
opraHndeckux BemecTB. [loHsaTHE 0 CBOOOJHOM paaukaie, HykiIeoduie Hu
anexTpodue.

Teopus cTpoeHusi opraHuyeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OPTraHWYECKUX COCIUHEHUU. MOJIeKYIsIpHbIE € CTPYKTYpHBIE  (OPMYIIBL
CtpykTypHble (QOpMyJIbl pa3IMYHBIX BHJAOB: pa3BEPHyTas, COKpaliéHHasl,
ckenetHas. UM3omepus. Buawsl u3oMepuu: CTpyKTypHas, MNpPOCTPaHCTBEHHAs.
OnexkTpoHHBIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIyKTUBHBIN
1 ME30MEpHBI 3PPEKTHI).

[IpencraBinenne o kinaccuukanuu opraHudyeckux BemiecTB. llonstue o
dbyHKunoHaNbHOM rpymnmne. 'omonorus. I'omonoruueckue psiabl. Cucremarnueckas
HOoMeHKiatypa oprannueckux coeaunenuii (IUPAC) u TpuBuajibHbIE Ha3BaHUs
OT/ICJIbHBIX MTPEJACTABUTEIICH.

OcobeHHocTH M KiaccuUKals OpraHuYecKux peakiui. OKUCITUTEIhHO-
BOCCTAHOBUTENBHBIE PEAKIIUY B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUs BEIIECTB WU UX MPEBPALLCHHI:
O3HAKOMJIEHHME C O0Opa3laMl OpPraHUYECKUX BEIIECTB U MarepualaMd Ha HX
OCHOBE, OMBITHl MO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB NpPU HarpeBaHUU
(raBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHHWE MOJENEH MOJIEKYJI
OpraHUYECKUX BEILIECTB.

YrieBoaopoasbl.

Aunkansbl. ["'omosiornueckuil psii aikaHoB, oO1iasi popMysa, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOoB, SP°-
ruOpuIu3aIKsl aTOMHBIX OpOuTaniel yriepojaa, o-cBsizb. Du3myeckue CBONCTBA
AJIKaHOB.



XHWMHMYECKHE CBOMCTBA aJKAaHOB: PEAKUHUHM 3aMEUICHUs, W30MEpPHU3aLUH,
JNErUIpUPOBaHMS, [IUKIM3AlNH, TUPOJIN3a, KPEKUHTra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEAKINN PAIUKAIbHOTO 3aAMEICHUS.

Haxoxnenue B npupoje. CriocoObl MOMy4eHHs U PUMEHEHHUE aJIKaHOB.

[uxnoankansl. O0mas dhopmyna, HOMEHKIAaTypa u usomepus. Oco6eHHOCTH
CTPOCHUSI M XHUMHYECKUX CBOHCTB MabIX (LHUKJIONPOINAH, IUKJIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTaH, LUKIOTreKCaH) HUKIoaJKaHOB. CrocoObl MOIyYeHUS U
IPUMEHEHUE TUKIIOAJIKAHOB.

Ankensl. ['oMosiorudeckuii psii ankeHoB, o0mas Gopmylia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ alKeHOB, SP*-
ruopuau3anysl aTOMHBIX OpOWTanel yriepoga, 6- U m-CBA3U. CTPyKTypHas H
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepus. @PuU3NyUecKre CBOWCTBA AJKEHOB.
XHWMUYECKUE CBOMCTBA: PEAKIMU IPUCOCIUHEHHS, 3aMEMICHUS B O-TIOJIOKEHUE
IIpU JIBOMHOW CBSA3HU, IMOJUMEpPU3aUMU U OKucieHus. lIpaBuno MapkoBHHKOBa.
KauecTBeHHbIE peakuuy Ha ABOMHYIO CBsI3b. CIOCOOBI MOJYyYEHHS] U IPUMEHEHNE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (COnpsiKEHHBIE, U30JIUPOBAHHBIE,
Kymyaupogantule). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenune. [lonmumepunsanus
CONPSHKEHHBIX TUEHOB. CrOCcOObI OYYEHHS U MPUMEHEHHUE AJIKaJUCHOB.

Anxunbl. ['oMonoruueckuii psii aJKMHOB, 001Ias Gpopmylia, HOMEHKIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneil yriaepoga. Pu3nyecKre CBOMCTBA AJTKHHOB.
XUMHYECKHE  CBOMCTBA:  pEakUWd  NPUCOCAUHEHHUS,  JUMEpU3aluud U
TpUMEpHU3alluu, OKUCIeHus. KuciioTHpIe CBOMCTBA aIKMHOB, UMEIOIIMX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBEHHBIE peaKIuu Ha TPOUHYIO CBs3b. CIIOCOOBI MOTyUEHUS
Y IPUMEHEHUE AIIKUHOB.

Apomarudeckue yrieBoaopoasl (apeHsl). ['omonoruueckuii psi apeHoB,
oOmas ¢hopmysa, HOMEHKIIATypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OcH30ja. DHU3WUecKue CBOHCTBA apeHOB. XHWMHYECKUE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMelleHUsI B OEH30IbHOM KOJIbLIE U
YTJIEBOJNOPOJHOM pPaJUKAJIC, PEAKUUU NPUCOECAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OpPUEHTUPYIONIEM JEUCTBUM 3aMeCTUTENEH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpPE AaJKWIbHBIX paJAUKaIOB, KapOOKCHUIIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoiia. [lomumepuszanusa ctupona. CnocoObl NOTyUYEeHHS U
IPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Ipuponusiii ra3. [lonyrasie HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI#1 yronb U MpoayKThl ero nepepadotrku. Crnocodsl mepepadoTku HedTH:



NEPEeroHKa, KPEKUHT (TePMUYECKUM, KATAIUTUYECKH), pU(POPMUHT, THUPOIU3.
[IpoayxTsl mepepaboTKku HE(TH, UX MPUMEHEHUE B MPOMBIIINIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXAY Pa3IMYHbIMU KJIACCAMH YIJIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOIHBIX YTIJIEBOIOPOAOB. Peakiuu
3aMEIIeHHs] TaJoreHa Ha TUIPOKCOrPYIINY, HUTPOTPYIy, HAHOTPYIIY,
amuHorpynny. JlelicTBMe Ha TaJOre€HIIPOU3BOAHBIE BOJHOIO M CIUPTOBOIO
pactBOopa miEnour. B3auMoJeNCTBHE NUTaJIOr€HANTKAHOB C MAarHUE€M M ITUHKOM.
[Tonstue 0 METaNIOOPraHNYeCKUX COEIMHEHUSIX. Hcnonb3zoBanue
raJIOTeHIPOU3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE M TMpPU CHHTE3E
OpraHUYECKUX BEUIECTB.

OKCHepUMEHTANIbHbBIE METOJbl M3YYEHHMS BEIIECTB W HX MPEBpAIICHUI:
u3yyeHue (PU3NYECKUX CBOMCTB YIIIEBOIOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuii yriaeBoJAOpOIOB Pa3JIMYHBIX KiIaccoB (oOeciBeurMBaHHEe OpOMHOUN WM
MOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aWUMOJCHCTBHE alETUIIEHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyKeHHE
yriepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HAKOMJIeHHE ¢ KoJulekuusamu «HepTs» u «Yromby, ¢
oOpa3uaMu IUTACTMAcC, KaydyKOB U PE3UHBI, MOJEIMPOBAHUE MOJEKYJI
YTJIEBOJOPOI0OB U TFAJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoaconep:xaiiue opranudeckue coeJuHeHMs.

[Ipenenbubie ogHOaTOMHBIE COUPTH. CTpoeHHE MOJIEKYN (HA TpUMepe
METaHOJIa W J3TaHoja). ['oMonormyeckuid psia, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa H  Kjaccupukamus. @Pu3nyeckre CBOICTBA  INpeNeNbHbIX
OJIHOATOMHBIX CHOUPTOB. BomopoaHbie CBsI3M MEXAY MOJEKYJIAMH CIHPTOB.
XUMHYECKHE CBOMCTBA: pEaKIUU 3aMEIleHMs, JAeTuJpaTaliu, OKHUCICHHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKUMH M  HEOPraHMYECKHMMHM  KHCJIOTaMHU.
KauecTtBeHHas peakuus Ha OTHOATOMHBIE CITUPTHIL. J[efCTBUE 3TaHOIA U METaHOJIa
Ha opraHu3zM uenoBeka. CrnocoObl TOJYy4YeHHS] W TPUMEHEHUE OJHOATOMHBIX
CIUPTOB.

[IpocTeie 3dupsl, HOMEeHKIaTypa U u3omepuss. OcoOCHHOCTH (HU3NUYSCKUX U
XUMHUYECKUX CBOWCTB.

MHoOroaroMHble CHOUPTHl — ATWICHIJUKOIb W riuiepuH. Dusnyeckue u
XMMUYECKHUE CBOWMCTBA: PeaKklMU 3aMEIIeHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTaMU, KAaYeCTBEHHAs pEaklHsi Ha MHOTOaTOMHBbIE
cnupthl. [IpencraBneHne o MexaHU3ME pEaKIUil HYKICOPHIBHOTO 3aMEIlCHUS.
JleiictBue Ha opraHu3Mm 4yenoBeka. (CrnocoObl MOJYyYEHHUS] U MPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSAHUE THAPOKCOTPYNIbl H
O6enszonpHOrO sapa. dusnyeckue cBorcTBa ¢eHoma. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (enoma. KauectBeHHbie peakmmu Ha ¢enon. TokcuaHOCTh GeHona.
CrniocoOsI monty4yeHus u npuMenenue gpenona. GenondopmanpiaeruaHas cMoa.

KapOoHnuibHble cOeAMHEHUS — ANIbJIETU/Ibl U KETOHBIL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOM TpymIibl. ['OMoNOrMueckue psiabl allbJeru0B U KETOHOB, 00IIas
dopmyna, uzoMepuss U HOMEHKJIaTypa. Du3nueckue CBOWCTBA albJECTUIAOB U
KETOHOB.  XMMHYECKHE CBOMCTBA  albJECTHJIOB M  KETOHOB:  PEaKLHH
npucoenuHeHus. OKUCIEHHE ajabJeru/10B, KAYECTBEHHBIE PEAKIIMKU HA albJAECTU/IbI.
CnocoObl oy4eHHs! 1 MPUMEHEHHE allbJIETHI0B U KETOHOB.

OaHOOCHOBHBIE IpeiebHbIE KAPOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KHCIIOT. M30Mepust u HoMeHKIaTypa. OU3nyecKue CBOWCTBA
OJIHOOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOMOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCIIOT. XMMHUYECKUE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuPUKAIMKU, PEAKIUU C Yy4YacTUEM YIJIEBOJOPOJHOTO pajuKana.
OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCHOTHL. [loHSATHE O TNPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT — CIOXHBIX 3¢upax. MHorooOpaszue KapOOHOBBIX KHCIIOT.
Oco0EeHHOCTH CBOWCTB HEMPEIEIbHBIX U apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIIUX
KapOOHOBBIX KHCJIOT: CT€apuHOBAas, MaJbMUTUHOBAsA, OJEUHOBas, JUHONEBAS,
JIUHONEeH06as KUCIOTHL. CrIoCOOBI OMyUeHUs M MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upbl. ['omonormueckuit psia, odmas Qopmyna, u3oMepus H
HOMEHKJIaTypa. DU3MUECKHE U XMMHUYECKUE CBOWCTBA: THIAPOJIU3 B KHUCIOW H
HIEJIOYHOM Cpeie.

XKupsi. Ctpoenue, pusndeckue 1 XMMUYECKHUE CBOMCTBA )KUPOB: THIPOJIU3 B
KHUCJION U 1IesI0uHOM cpenie. OCOOEHHOCTH CBOMCTB JKHUPOB, COJICPIKAIUX OCTATKU
HEMpEIETbHbIX )KUPHBIX KUCIOT. JKupbl B mpupo/Ie.

MBpBLT4 KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JeHCTBHE.

OO6mras xapakTepucTuka yrieBoaoB. Kinaccudukarus yrieBonoB (MOHO-, TU-
U monucaxapuibl). MoHocaxapuIbl: TIIIOKO3a, (pPYyKTO3a, rajgakroza, pudosa,
nezokcupru6o3a. dusnyeckre CBONCTBA U HaXOXAEHHE B npupoje. PoToCUHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U aJIbJICTUIHOU
Ipynn, CHOUPTOBOE M MOJIOUHOKUCIOE OpoxkeHue. lIpuMeHeHue TIIOKO3bI, €€
3HAUYE€HUE B JKU3HEAEITEIIbHOCTU opraHu3mMa. Jlucaxapuasl: caxapos3a, MajlbTo3a U
JakTo3a. BoccTaHaBnuBarolMe 1 HEBOCCTAHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapuoB. Haxoxnenne B npupoje u npuMeHenue. [lonucaxapuasl: Kpaxmal,
[NIMKOT€H M 1emnoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmaja, IJIMKOTe€Ha H
Hesutoo3bl.  PU3MYECKHE CBOMCTBA Kpaxmaja W UEJUI0JIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmajia: TMJpOJiu3, KaueCTBEHHas peakiusi ¢ MOJOM. XUMHUYECKHE
CBOMCTBa IIEJUTIONO3bI: THIPOJIU3, MOJyuyeHue >PupoB 1eionao3bl. [lonsrue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TaTHBIN MIETK).



OKCIEpUMEHTAIbHbIE METOJIbl HM3y4YE€HHUs BEIIECTB WU UX MPEBpAILCHHI:
pPacTBOPUMOCTb Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICUCTBUE ITAHOJIA C HATPHUEM,
OKHMCJIEHUE 3TUJIOBOTO CIHUPTa B albJAETH] HAa PACKAIEHHOM MEOHOW MPOBOJIOKE,
OKHUCJICHUE STUJIOBOrO CHUPTA AMXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEaKIMM Ha albJETUIbl (C THUAPOKCHIOM
muammuncepeOpa(l) wu  rumpokcuaom  memu(ll)), peaknus rammepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBopa TOKO3bl ¢ Tuapokcuaom meau(ll), BzaumoneicTBue
KpaxMmajia C MOJIOM, PEUICHUE 3KCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHUpThl U
denonb, «KapboHoBbie KHUCIOTHL. CIIOXKHBIE A(DUPBD.

A30TcoJep:Kkaniue OpraHnyecKue coeInHeHHUsI.

AMHHBI — OpraHMyYecKue Mpou3BOJHbIE aMMuaka. Kiiaccudukanus aMuHOB:
anudaTUyecKue W apoMaTHYECKUE; TEPBUYHbIC, BTOPUYHBIE U TPETUUYHBIE.
Ctpoenune Mmoisiekys, obmas ¢GopMmya, u3oMepusi, HOMEHKIATypa U (U3UYecKue
CBOMCTBAa. XMMHYECKOE CBOMCTBA aM(PaTHUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKUIIMPOBAHUE, B3aUMOJICUCTBUE MEPBUYHBIX AMHUHOB C a30TUCTOM KHUCIOTOM.
Conu ankKuJIaMMOHUSL.

AHWIMH — TIPEACTaBUTENb AaMUHOB apomaruueckoro psga. CrpoeHue
aHWIMHA. B3anMHOE BiIMsHUE TPYI aTOMOB B MOJIeKyJie aHwInHA. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWiMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
MOJIy4eHUsT UM NpuMeHeHue anudarudeckux amuHoB. [loimyueHue aHuIMHA U3
HUTPOOEH30Ia.

Amunokuciotel. HoMenknatypa u nzomepus. OTAeNbHBIE TPEACTABUTENN O
AMUHOKUCIIOT:  [JIMLMH, anaHuH. @u3nyeckue CBOMCTBA  aMUHOKHUCIOT.
XUMHYECKHME CBOMCTBA AaMMHOKHCIOT Kak aM(pOTEpHbIX OPraHHMYECKUX
COCIMHEHHM, peaKIusl TMOJIMKOHACHCAINK, O0pa3oBaHWE TMENTHIHON CBS3U.
buonorunuyeckoe 3HaueHne aMMHOKUCIOT. CHUHTE3 U TUAPOIIU3 MENTUIOB.

benkun kak npupognbie mnonauMepsl. [lepBuyHas, BTOpUYHAS U TPETUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOWCTBA OEIKOB: THUIPONU3, JAeHATypauus,
KaueCTBEHHBIC PEaKIIUU Ha OCJIKH.

OKCIEpUMEHTAIbHbIE METO/Ibl M3Yy4YEeHHUs BEIIECTB U UX MPEBPALICHUI:
pacTBopeHre O€NKOB B BOJIE, JE€HATypalusi OEJKOB MpPU HAarpeBaHUM, LIBETHHIC
peakuuy Ha O€JIKM, pelIeHHWe SKCIEPUMEHTAIbHbIX 3a7a4 [0 TeMaM
«A3oTcoaepxalue OpraHUYeCcKue coenuHeHus’» U «Pacno3HaBaHue
OPraHUYECKUX COCAUHCHUI.

BbicokOMoJIEKY ISIPHbIE COeTUHEHMS.

OCHOBHBIE MOHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHSST MOJICKYISIpHAas



macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOoJIMMEepHU3alus U MOJUKOHICHCAIHS.

[Tonumepusle MaTepuasibl. IlimactMacchl  (MOJAUMATHICH, MOJIUIPONMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJIMMETHIMETaKpHIAT, MOJHUKApOOHATHI,
NoJIMdTUIICHTEpePTaNaT). Y THIMU3AIMs U IepepadoTKa IIaCTUKA.

DnacToMepsl: HaTypalbHbII KayuyK, CUHTETUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBL. Pe3nHa.

BonoxkHna: HaTypanbpHbIe (XJIOMOK, MIEPCTh, MIENK), ICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonumepsbl CIEUAIBHOTO Ha3HAYECHUS (Teduton, KEBJIap,
AJIEKTPOIPOBOASIINE MTOJTUMEPDI, OHOpa3aaraeMble MOJIUMEPHI).

OKCHeprUMEHTANIbHbIE METOJbl HM3YYEHHS BEIIeCTB W HUX MpPEBpaIlCHUI:
O3HaKOMJIEHHE ¢ 00pasiiaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB, pEIIEHUE OHKCIEpUMEHTAIbHBIX 3adady 1o Tteme «Pacno3HaBaHue
MJJACTMACC U BOJIOKOH.

Pacuétnrble 3amaun.

Haxoxnenue wmoinekysipHO (OpMyJbl OpPraHUYECKOTO COEJUHEHUs IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXICHUE
MOJEKYJISIpHON (OPMYJIBI OpPraHUYECKOro COEIMHEHUST Mo Macce (00bEMY)
MPOJYKTOB CrOpaHus, MO KOJMWYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB
peaklMy W/WIW MCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (HOPMYIIBI
OpPraHMYECKOI'0 BEIIECTBA HA OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CHOCOOOB
MOJIyYEHUs, OIpPEACNICHUE JOJU BBIXOJA MPOJIYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBS3EH IPU U3YUYECHUM OPraHMYEeCKOW XMMHU B
10 kmacce OCyIIECTBISIETCS 4Yepe3 HCIOIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATUH, NPHUHATHIX B OTACIBHBIX IIpPEIMETax
€CTECTBEHHO-HAYYHOTI'O [IUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE TMOHATHUSA: SBJICHUE, HAYYHBIN (DakT, rUumoresa,
TEOpHs, 3aKOH, aHaIW3, CUHTE3, KiIaccuukauus, HaOIOJEHHE, H3MEpEeHHE,
AKCIIEPUMEHT, MO/IEJIb, MOJICIIUPOBAHUE.

®dusnka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKUl ypOBEHb, BEUIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE
BEIECTBA, (PU3WUYECKHE BEIMYUHBI, CAMHHIIBI U3MEPEHUS, CKOPOCTh, SHEPTHS,
macca.

buonorusi: kierka, opraHus3M, OJKocucTeMa, Ouochepa, wmeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPOQHBIA THUIl MUTAHUS, OpOKEHUE,



doTocuHTEe3, IBIXaHWE, OEJKH, YTICBOABI, JKUPBI, HYKICHHOBBIE KHCIOTHI,
(epMeHTHI.

['eorpadmus: mone3Hbie HCKOMAaeMble, TOILINBO.

TexHomorus: mUIIEBbIE TPOAYKTHI, OCHOBBI PAIMOHAIBHOIO IUTAHUS,
MOIOIIINE CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMMH.

Atom. CoctaB aTroMHBIX sifiep. XuMu4eckuil anemeHnt. M3oromnsl. CTpoeHue
ANIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAaHTOBBIC UWCIA. DHEPreTHUUECKUE YPOBHU U
noAypoBHU. AToMHBbIe opOuTanu. Knaccuukanus XuMUYECKUX JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpenencHue SJICKTPOHOB IO aTOMHBIM  OpOUTAIISM.
DneKTpOHHBbIE KOHPUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(HUTYypaly HOHOB.
DJIEKTPOOTPHULIATEIILHOCTD.

[Tepuoanyeckuyt 3axkoH u [lepuoanyeckas cucreMa XUMHUUYECKUX DJIIEMEHTOB
J.N. MenneneeBa. CBs3b NEepUOIUUECKOr0 3akoHa U [leproanveckol CUCTEMBI
XUMHUYECKUX  DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX M CIIOXKHBIX BEIIECTB MO TpynraM W I[epuojiaM. 3HAUYCHUE
nepuoguueckoro 3akona /.M. Menneneesa.

XuMHueckass CBSI3b. BHAbl XMMHMYECKOM CBS3M: KOBAJICHTHAs, HMOHHAas,
MeTayumdeckas. MexaHu3Mbl 00pa3oBaHWS KOBAJICHTHOW CBSI3U: OOMEHHBIA W
JIOHOPHO-AKIENITOPHBIA. JHEPrUsl U JJIMHA CB3U. [0 pHOCTD, HANIPABIEHHOCTh U
HAChIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbie cBsizu. BonxoponmHas CBs3b.
MeKMONEeKyIIpHbIE B3aUMOICHCTBUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJ C UX TEOMETPUUECKUM CTpPOEHUEM (Ha MpUMeEpe COeIUMHEHUMN
AJIEMEHTOB BTOPOTO MIEPHOJIA).

[IpencraBnenne 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILIEKCHOTO HOHA!
KOMILIEKCOOOpa3oBarelib, JIMTaHJbl. 3HAYEHUE KOMIUJIEKCHBIX COEJUHEHMUII.
[ToHsTHE O KOOPAMHALIMOHHOW XWMUHU.

BemecTtBa  MOJNEKYISIPHOTO H  HEMOJEKYJISIPHOTO  CTpOeHHs.  Tumbl
KPUCTAUTNYECKUX PEUIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cucrteMax. Mcrtuanabie pacTtBopsl. [lpencraBinenue o
KOJUTOMAHBIX pacTBopax. CnocoObl BbIpaXEHUS KOHILEHTPAIIMU PaCTBOPOB:
MaccoBasi J0JIg BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLIEHTpausa. HacelleHHble u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. KpucTrannoruaparsl.



Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUUECKUX BEMISCTB. TpHUBUAIBHBIC
HA3BaHUsI OTAEJIbHBIX NPEACTABUTENICH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XMuMUYECKUX peakluuid B HEOPIraHUYECKOW M OpPraHMYeCcKOn
XUMHH. 3aKOH COXPAaHEHUS MAacChl BELIECTB; 3aKOH COXPAHEHUs U MPEBpALICHUS
SHEPTUU NMPU XUMHUYECKUX peakiusaxX. TernaoBbie 3QPEeKThl XUMUUECKUX PEaKIIUM.
TepMOXUMHUYECKUE YPABHEHUS.

CKopocTh XMMUYECKOU peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['omoreHHble U rereporeHHsle peakuuu. Katanms u kataam3aTopsl.

OO6parumbie 1 HeoOpaTUMBbIE peakIuu. XUMUUecKoe paBHoBecue. KoHncranTa
XUMHUYECKOTO paBHOBecUsA. DakTopbl, BIMSAIONIME HA ITOJOKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABICHUE U KOHIEHTPALMHU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipuauun Jle [larense.

Onektponutuueckas guccornuarnusi. CuibHbIE W cla0ble JJIEKTPOJIHTHI.
Crenenp nuccoumarnmu. Cpela BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEUTpaibHasd,
uienounas. Bogopoansiii nmokazarens (PH) pactBopa. I'maponus coseit. Peakuun
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHUS.
Okucnaurens W BoOcCTaHOBUTENb. [Iporecchl OKHCIEHUS W BOCCTaHOBJICHUS.
Baxneiliime OKUCIUTENW U BOCCTAHOBUTENH. MeTod 3IeKTpoHHOro OalaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUs BEIIECTB WU UX MPEBPALLCHHI:
pa3loKEeHUE IEPOKCUIa BOAOPOJAAa B MPUCYTCTBUM KaTAIM3aTopa, MOJAEIU
KPUCTAJUNIMYECKUX PEHIETOK, MPOBECHUE PEaKIMil MOHHOIO OOMEHa, ONpeIeNICHHUE
Cpeabl PacTBOPOB € MOMONIBIO HHAWKATOPOB, M3YUYCHUE BIIMUSHUS Pa3TUUHBIX
(bakTOpOB Ha CKOPOCTh XHMHYECKONW pPEaKIMU | TMOJIOKEHUE XUMUUYECKOTO
pPaBHOBECHSL.

Heoprannueckasi xummus.

[Tonoxxenne HemeraiuioB B llepuoamyeckor CcUCTEME  XMUMHUYECKUX
sanemeHToB J[.M. MeHneneeBa 1 0COOCHHOCTH CTPOEHHUS MX aToMOB. Du3nyeckue
CBOMCTBA HEMETAJNIOB. AJUIOTPOIUS HEMETAIOB (Ha MpUMEpPE KUCIOpPOa, CEpHI,
docdopa u yraeponaa).

Bonopon. Ilomyuenue, ¢uznmdeckue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METajylaMid M HEMETAJUIaMH, BOCCTAaHOBUTEIbHBIE CBOWCTBA. ['MapuublL
TonavMBHBIE 3JIEMEHTHI.

lamorensr. HaxoxaeHue B mpupojie, CIOCOOBI MONyYCHUS, (PU3UUECKUE U
XUMHYECKHE CBOWCTBA. ['asioreHoBoAOopoabl. BaxkHelne KUCIOPOACOAECPKAILINE
COEIMHEHHS rajoreHoB. JlabopaTopHble ¥ MPOMBIIUICHHBIE CIOCOOBI MOTYYEHUs
ranoreHoB. [I[puMeHeHre rajJoreHoB U UX COEAUHEHHUM.



Kucnopon, o3oH. JlabopaTopHble W IPOMBILUIEHHBIE CIOCOOBI MOTYYECHHUS
kuciopoja. Pu3nUecKre U XMMUYECKHME CBOWCTBA M NMPUMEHEHUE KHUCIOpOoJa H
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxnenue B Mpupoae, CHOCOOBbI MOdy4yeHus, (U3MYECKue u
xumudeckue cpoiictBa. CepoBojopona, cyibbunasl. Oxcupn cepsi(lV), okcun
cepol(V1). CepHucras u cepHas KHCIOTBI U UX coiau. OCOOEHHOCTH CBOMCTB
CEepHOU KUCIOTHL. [IprumMeHenne cepol U €€ COeTMHEHUI.

A3zor. HaxoxaeHue B mpupojie, CHOCOOBI TMOJdy4YeHHUs, (pu3nyeckue u
XUMHUYECKUE CBOMCTBA. AMMMAK, HUTpUbl. OKCUAbI a30Ta. A30THUCTAs U a30THAs
KHUCJIOTHI ¥ X coti. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. [Ipumenenune a3ora
U €ro COeMHEHUI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnaenue B mpupone, crnocoObl MOTydeHUs, (U3MYECKUE U
xumudeckue cBoictBa. Pochuasl U dochun. Oxcunbl docdopa, docdopHas
kuciaora u e€ conu. Ilpumenenume docdopa u ero coeaunenuil. docopHbie
yaoOpeHus.

VYraepon, HaxoxaeHWe B NpupojAe. AJUIOTPOmHBIE  MOAU(UKAIUY.
dusznueckue M XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), okcun yrnepona(lV), yronpHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA yrojib, ancopOuus. DymiepeHsl, rpadeH, yriepoaHble
HaHOTpYOKH. [IpumMeHeHne mpocThIX BEUIECTB, 0OPA30BaHHBIX YIJIEPOJIOM, U €rO
COEIMHEHUMN.

Kpemuwmii. Haxoxnenne B mpupoje, CrmocoObl MoiaydeHus, (pusudeckue u
xumudeckue cpoiictBa. Okcun kpeMHusi(1V), KpeMHHEBasi KHCIIOTAa, CUJIMKATHI.
[IpumMeHeHnue kpeMHUs U ero coequHeHnid. CTeKIo, ero nojiy4eHue, BUIbl CTEKIA.

[Tonoxxenue metawioB B [lepruoanyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCOoOEHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0YeK aroMoB MeTaioB. OOmue
¢usnueckue cBoicTBa MeTawioB. lIpuMeHeHne MeTamsioB B OBITY M TEXHUKE.
CnuiaBbl METAJUIOB.

DNEeKTPOXUMHYECKUN pAl  HanpsbkeHud MertamwioB.  OOmme  crnocoObl
MOTYYEHHUS METaJUIOB: TUIPOMETAILTYPrHs, MUPOMETAITYPIrus,
anektpometautyprus. llonstue o koppos3uu metamioB. CrocoObl 3aluThl OT
KOPPO3HUH.

O6mias xapakrepuctuka MetauioB |A-rpynmel [lepuoandeckoit cucteMbl
XUMUYECKUX OJJeMeHToB. Hartpuii w kanuii: mnomydeHue, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U X COEINHEHU.

O6mas xapakrepuctuka metaiioB |IA-rpynmer [lepuonuueckoil cuctemsl
XUMUYECKUX BJEMEHTOB. Maruuii u KanblMil: mnonydeHue, (Qusnmdeckue u
XUMHUYECKUE CBOWCTBA, MNPHUMEHEHHUE IMPOCTHIX BEIIECTB U HMX COEOUHEHMUII.
JXécTkocTh BOJBI U CITOCOOBI €€ YyCTPaHEHUS.



AOMUHMN: TTOTy4YeHue, PUu3nyeckue 1 XUMHUYECKUE CBOIMCTBA, MPUMEHEHNE
MPOCTOTO BEIIECTBA U €ro COeAMHEHUH. AMOTepHble CBOWCTBA OKCHUIA H
TUJPOKCUJIA aTFOMUHUS, TUAPOKCOKOMILIEKCHI ATFOMUHHUSL.

OOmiass  XapakTepucThka MeTauioB 1o0ouHbIX moarpynn  (b-rpymm)
[Tepuoauueckoil CUCTEMBI XUMMUYECKHUX SJIEMEHTOB.

du3znyeckre U XMMUYECKUE CBOMCTBA XpOMa M €ro coequHeHuil. OKCuabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomMarsl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lonydeHne u mpuMeHeHne XpoMa.

du3nyeckne M XUMHUYECKHME CBOMCTBA MapraHiia M €ro COECIWHEHHM.
Baxneiimme coenunenuss wmapranna(ll), wmapranuma(lV), wapranna(VIl) wu
mapranna(VIl). Ilepmanranar kamusi, ero OKUCIUTENbHbIE CBOMCTBA.

@u3nYecKne U XUMUYECKHE CBOMCTBA Keje3a U ero coeanHeHui. OKCUBbI,
rugpokcuansl u comu xene3a(ll) u xenesa(lll). [Tonydenue u npumeHeHue xemnesa
U €ro CIUIaBOB.

DuU3NUECKUE U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHenuil. [lonyuenue n
PUMEHEHUE MEJU U €€ COeMHEHUM.

[uuk: momyuyenue, (u3myeckue W XUMHYECKHME CBOWCTBA. AMMOTEpHBIC
CBOMCTBA OKCHJIa M THAPOKCHIA IIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpruMeHenue
[IAHKA U €r0 COeINHECHUN.

OKCIepUMEHTAIbHbIE METOJIbl M3Yy4YEeHHUs BEIIECTB U UX MPEBpaAIICHUI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, (ocdopa, Kene3a, MarHusl B
KHCIIOPOJIE, M3Y4Y€HHE KOJUIeKUMU «MeTaluibl M CIUIaBbl», B3aMMOJICHCTBUE
HIEJIOYHBIX U HIEJIOYHO3EMENIBHBIX METAIUIOB C BOAOW (BO3MOYXHO HMCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), B3aMMOJCIHCTBUE IIMHKA M ejle3a C PacTBOPAMH KHCIOT U
nieiouei, KaueCTBEHHbIE PeaKIui Ha HEOPTraHMYECKUE aHUOHBI, KATHOH BOJIOPO/Ia
U KaTUOHBl METaJJIOB, B3aUMOJCHCTBUE THUAPOKCUIOB AOMUHHUS M LHUHKA C
pacTBOpaMM KHCJIOT W HIEIOYEH, pelICeHHe SKCIEPUMEHTAIBHbBIX 3a/ad M0 TeMaM
«l"amorenn», «Cepa u e€ coeauHEHUs», «A30T U Pochop U UX COCAUHEHUS,
«MeTambl TIaBHBIX NOATPYIY, «MeTasabl MOOOYHBIX MOATPYII.

XuMHSA U KU3Hb.

Ponp xuMuu B o0ecrieueHnn yCTOWYMBOTO pa3BUTH dyenoBeuecTBa. [lonstue
O HAay4yHbIX METOJaxX I[IO3HAaHUS W METOJOJOTUM HAy4YHOTO MCCIICIOBaHUS.
HayuHble npuHIMIBI OpraHU3alud XUMUYECKOTO MTPOU3BOACTBA. [[poMBIlIIEHHBIE
CIIOCOOBI MOJTYYEHUS BAKHEUIIIMX BEIIECTB (HAa MpUMEpE MPOM3BOJICTBA aMMHAKA,
CEpPHOI KHUCJIOTHI, MeTaHOJa). [IpOMBIIIIEHHBIE CTOCOOBI MOJIYUYEHUSI METAIIIOB U
CIJIABOB. XMMHUYECKOE 3arpsi3HCHHE OKPY KAlOLIEW CPeAbl M €ro IOCIEICTBUSA.
Ponp xuMun B o0ecrieueHru IHEPreTHIECKON 0€30IMacHOCTH.

XuMHsi W 340pOoBbe 4enoBeKa. JlexkapcrBeHHble cpencrBa. IlpaBuna
MCTIOJIb30BaHUs JICKAPCTBEHHBIX MTpenapaToB. Poiab XMMUM B pa3BUTHH MEAUIMHBI.



XUMHS MMUIIA. OCHOBHBIE KOMIIOHEHTEHI, ITHIIEBbIE N00aBKH. Poiab XMMUM B
00ecCIIeYeHU N MUIIECBOM 0€3011aCHOCTH.

Kocmernueckne u mnapgromepHble cpenactsa. beitoBas xumwus. [IpaBuna
0€30IMacHOT0 HCIIOJB30BaHUS TIpenapaToB OBITOBOM XUMHUM B ITOBCEIHEBHOMU
JKU3HHU.

XuUMUs B CTPOUTEIBCTBE: BaXKHEHIIIME CTPOUTENIbHbIE MaTepUaibl (LIEMEHT,
OeTOoH).

XUMHUS B CEIbCKOM X03sicTBe. OpraHndecKre 1 MUHEpaIbHbIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepHajbl, KPAacKu, CTEKJIO, KepamHKa.
Marepuansl 115 SIEKTPOHUKH. HaHOTEXHOJIOTHH.

PacuétHnie 3agaun.

Pacuérel: mMaccel BemiecTBa WiM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) IMPOAYKTOB PEAKIUH, €CIH OJHO W3
BEIIIECTB HMMEET MpuMecH, Mmacchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOIYKTa
peaKuuu, €CIM OAHO M3 BEIIECTB JAaHO B BHUAE pPacTBOpa C ONPEACIEHHOU
MAacCCOBOM JOJIEd pPACTBOPEHHOIO BENIECTBA, MACCOBOM JIOJM W MOJISIPHOMU
KOHIICHTpAIlMA BEIIECTBA B PACTBOPE, AOJM BBIXOJA MPOAYKTA PEAKUHU OT
TEOPETHYECKU BO3MOMKHOTO.

MexnpeaMeTHble CBA3HU.

Peanuzamnuss  MeXNpenIMeTHBIX  CBsI3ed  MpU  HM3Yy4YeHMH  OOmed u
HEOpraHu4ecKol XUMUM B 11 Kiacce OCYIIECTBIISIETCS Ye€pe3 MCIOIb30BAHUE KaK
OOIIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHHI, TaK U MOHITUH, TPUHATHIX B OTACIBHBIX
MpEIMETAaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOure ecTecTBEHHO-HAYYHbIC TTOHATHUS: SBJICHUE, HAYYHBIA (DAKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJM3, CHHTE3, KIacCH(pUKAIUs, MEPUOIAYHOCTh, HAOIIOICHHE,
W3MEpPEHUE, SKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHHE.

®duszuka: Marepusi, MHUKPOMHUp, MAKpPOMHUpP, aToM, D3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJia, SHEPTETUUECKUN YPOBEHbD,
BCILIECTBO, TelI0, OO0OBEM, arperaTHOE COCTOSHHE BEIECTBA, HJCaTbHBIA Tras,
(bu3uYeCcKUe BeIUYNHEI, ¢AMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPT s, Macca.

buonorus: knerka, opraHu3M, 3KocUcTeMa, duocdepa, MeTadbOIM3M, MaKpPO-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCHUCTEMAX.

['eorpadus: MuHEpasibl, TOPHBIE TTOPOJBI, MOJIE3HBIE NCKOIMIAEMbIE, TOTUIUBO,
pPECYpPCHL.

TexHomorusl: XMMHUUYECKasi MPOMBIIIIIEHHOCTh, METAJUTyprusi, CTPOUTEIbHbBIC
MaTepuaibl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIIIEHHOCTD,
dapmareBTHUYECKAS MPOMBIIIJIEHHOCTS, MIPOU3BOJICTBO KOCMETHYCCKUX



npcrmapaTroB, IIPOU3BOACTBO KOHCTPYKIOMOHHBLIX MATCPpHUAIIOB, OJJICKTPOHHAA
IMPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNHA
HA YTJIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHM A

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBHM C CHCTEMHO-IEATETLHOCTHBIM TOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS TpPEIMeTa «XHUMHs» Ha YPOBHE CPEIHETO
oOmero oOpa30BaHWS BBIACICHBI CJICAYIOIIME COCTaBIISIONIME. OCO3HAHWE
OoOyYaronMMUCs POCCUHCKOM TpakJaHCKOW WACHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAaMOOIIPEICIICHUI0; HaTuYie MOTHUBAIIUU K
00Oy4eHHWIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarONIUXCS PYKOBOICTBOBATHCS
NPUHATBIMA B OOINECTBE TpaBWJIaMH W HOPMaMH I[IOBEJCHUS, HAIWUNC
IIPaBOCO3HAHUS, DKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTh CTAaBUTH IS U CTPOUTH
KU3HCHHbIC TITaHBbI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS TpeaMeTa «XUMHUS» OTPaKAroT
c(OpMHPOBAHHOCTh OIMBITA ITO3HABATEILHOW W TPAKTUYECKON JESITCIBHOCTH
oOyyJaronuxcsi B mpolecce peain3aui o0pa3oBaTeIbHON 1eITeIbHOCTH.

JIn4HOCTHBIE pPE3yJNbTAaThl OCBOCHHS TpeaMeTra «XUMHUS» OTPaXaroT
c(OpPMHPOBAHHOCTh ONBITA I[TO3HABATEIILHOW W TIPAKTUYECKON JACSITEIBHOCTH
o0yyarommxcsi B MpoLecce peann3alnuu 00pa3oBaTEIbHON JESATEIBHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHMS .

OCO3HaHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY M TIPABOIIOPSIIKY;

IPEICTABICHUS] O COLMAIBHBIX HOpPMax M TMpaBUjaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIHHOCTH TIPH CO3JaHUN
y4eOHBIX MPOEKTOB, PEIICHUHA YYCOHBIX W TO3HABATEIBHBIX 3a7a4, BBITTOJIHCHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M TPUHUMATh MOTHUBBI, HaMEpPEHUA, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3€ PA3TUIHBIX BUIOB YUCOHOU IEATETLHOCTH;

2) NaTPHOTUYECKOT0 BOCTIMTAHMS :

[IEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HaCJEAHIO
OTEUECTBEHHON XUMUMU;

yYBOXEHUSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUUYECKOTO
MPUIOKEHUST XUMHUH, OCO3HAHUS TOTO, YTO JAaHHBIE HAYKH €CTh pPE3yJIbTar
JUTMTCIIBHBIX ~ HAOJMIOJICHUH, KPOMOTIMBBIX  AKCIICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOT'O TPY/la YYE€HBIX U MPAKTUKOB;



UHTEpeca M TO3HABATEIbHBIX MOTHBOB B IOJYYEHHH M TOCIEIYIOIIEM
aHanu3e MHQPOpPMAIIUU O MEPEAOBBIX JIOCTUKEHHUSIX COBPEMEHHOW OTEUYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO TTOBEACHMUS;

CITIOCOOHOCTH OLIEHUBATh CUTYyallMU, CBA3aHHbIC C XUMHUYECKUMHU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUs], OPUECHTUPYSACH HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBECEHUE M TOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEIACTBUIMA
MOCTYIKOB,;

4) popMuUpPOBAHUSA KYJbTYPbI 310POBbS:

MOHUMAaHUsl 1EHHOCTEH 3/I0pOoBOro M 0e30MacHoro oopasza JKU3HH,
HEOOXOMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pu3MyecKoMy U
MICUXUYECKOMY 37I0POBBIO;

coOMNIO/IeHUsI TpaBuUil Oe30MacHOro OOpallleHus € BEUIECTBAMU B OBITY,
ITOBCEIHEBHOM JKU3HU, B TPYJAOBOU JICATECIBHOCTH;

NOHUMAHUSl 1EHHOCTH TpPaBWJl HHAUBUAYAIbHOTO W  KOJUIEKTUBHOTO
0€30IMacHOT0 MOBEJICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HU JIIO/ICH;

OCO3HAHMS TOCJIEACTBUN U HENPUSITUS BPEIHBIX MPUBBIYEK (YIMOTpEOICHUS
AJIKOTOJ15, HAPKOTHUKOB, KypEHUS);

5) Tpy10BOIr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIE0BATEIbCKOM
NEATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTrUX  BHAAX
NeSTENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PpELICHUH MPAKTUYECKUX 3a]ay
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3Y4YEHUIO Mpodeccuid pa3iuuyHoro pojaa, B TOM
YKCJie HA OCHOBE IPUMEHEHUS IIPEIMETHBIX 3HAHUN IO XUMUH;

YBaXKEHHUS K TPYAY, JIOJISIM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJbHOW TPACKTOPUU
oOpa3zoBaHusi, Oynymied mnpodeccu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpeOHOCTEH 00IIecTBa;

6) IKOJIOTrNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKU II€JIECOO0Pa3HOr0 OTHOIICHHUS K MPUPOJEe KaK HCTOUYHHKY
CYILIECTBOBAHUS )KM3HU Ha 3eMIie;

MOHUMAaHUs TJIOOAJIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIHSHUS
AKOHOMMYECKUX MPOIECCOB HA COCTOSTHUE MMPUPOAHON U COLIMATBHOMN Cpeibl;



OCO3HaHUSI HEOOXOJWMOCTH HWCIIONB30BAHUS JOCTIKCHUM XUMHUH TS
pelIeHusi BONPOCOB PallMOHAIBHOTO MPUPOONOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCHUCTBUM, MPUHOCSIIIMX BpEIl  OKpPYKAOLIEH
IMPUPOJHON Cpelie, YMEHHS TMPOTHO3UPOBATh HEOJArompHUsTHBIE SKOJOTHYECKUE
MOCJIEICTBUS MPEATPUHUMAECMBIX JICUCTBUM U NIPEIOTBpAIIATh UX;

HaJIM4Yus Pa3BUTOTO IKOJIOTUUECKOTO MBIIIJICHUS], SKOJIOTHUYECKON KYIbTYpHI,
OmbITa JeATeIbHOCTU AKOJIOTUYECKOHN HaIpaBJICHHOCTH, yYMEHHUSI
PYKOBOJCTBOBAaThCSI UMM B TO3HABATEJIIbHOW, KOMMYHUKATUBHOW U COLMAILHOMU
paKkTHKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IIPOTHUBOCTOSITH HJEOJIOTHU
xemodoounu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH M OOIIECTBEHHON MPAKTHUKH;

NOHUMAaHUs CHeNUPUKA XMMHUH KaK HayKd, OCO3HaHUs €€ poiu B
GbopMUPOBAaHUM PAIMOHATLHOIO HAYYHOTO MBIILJICHUS, CO3JIaHUHM LEITOCTHOIO
IpeACTaBICHUS 00 OKPYXaIoIeM MUpE Kak O €IMHCTBE MPUPOJLI U YeJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH IMPOOJIeM COXpaHEHUS
IPUPOJIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHHM Uil COBPEMEHHOMU
UUBWIN3ALUU: B €€ TYMAaHUCTHYECKOW HANPABICHHOCTA W BAXXHOW POJU B
CO3/TaHMM HOBOM ©0a3bl MaTepUaIbHOW KYJIBTYPhI, B PEIICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPhEBOM, SHEPIETUUCCKOM,
MUIIEBOM M HKOJOTUUECKON 0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, 0OECIICUCHUH
YCJIOBUHM yCHEUTHOTO TPY/la U SKOJOTMYECKH KOMGMOPTHOM KU3HU KaXIOT0O WiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAy4YHOW TIPAMOTHOCTU: TOHUMAHHUS CYIIHOCTH METO/OB
MMO3HAHMS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BaTh
noJiydyaeMble 3HAHUS JJIsl aHAJIu3a U OOBSICHEHUS SIBJICHUM OKPY>KaIOIIEro MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUHN, yMEHHUS JeaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4HbIX (AKTOB M MMEIONUXCS JIAaHHBIX C IIeJIbI0 TOJy4YEHUs
JIOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMWUYECKHE 3HAHUSA IS
perieHust mpo0JeM B peajbHbIX )KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKON AESTENbHOCTH;

TOTOBHOCTHU U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO H
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHMM 1O XUMUH B
COOTBETCTBHH C )KM3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3MyHbIX cepax mpodeccruoHaTbHON
NEATEIIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE Pe3yJbTaThl OCBOCHUS MPOrpaMMBbl 10 XMMUU Ha YPOBHE
CpenHero obmero o0pa3oBaHus BKIHOYAIOT:

3HAYUMBbIE  JUIsS dbopMHUpOBAaHUS  MHPOBO33PCHUSI  OOYYAFOIIHUXCS
MEXKIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarollue
[EJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHeUU(PUKY METOIOB IO3HAHUA,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, YHEPIus, SBIICHUE,
mpoliecc, CUCTeMa, Hay4YHBIM (akT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCIeI0OBaHNEe, HAOIIOICHUE, U3BMEPEHUE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCAJIbHbIC yueOHbIC JEUCTBUA (MO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PErYJISITUBHBIE), 00ecIeunBaroIne dbopmMupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥ COIUATILHON KOMIETEHITUN 00yJaronInXcs;
CIIOCOOHOCTH 00y4Yaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXTUCHUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHbIC
JIEVUCTBUS B MIO3HABATEIIBHON U COIMAJIBHOU MTPAKTHUKE.

MeranpeaMeTHbIE PpE3YyJIbTAThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE JIeiiCTBHS

1) 6a30Bble JIOrHYeCcKHe AeHCTBUSI:

CaMOCTOSITeIbHO  (popMyIMpoBaTh W aKTyalM3UpPOBaTh  MPOOIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENECTATh LENU JEATEIbHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPHUU HX
JOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

UCII0JIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTepHbIC NPU3HAKKA TMOHSATUNM W YCTaHABIMBAaTh MX B3aUMOCBS3b,
HCTIONIb30BaTh COOTBETCTBYIOIINE MOHATHUS JIsl OOBSCHEHUS! OT/IENIbHBIX (DAaKTOB U
SIBJICHUM

BBHIOMpATh OCHOBAaHUS M KPUTEPUU IS KIacCU(PHUKAIIMU BEIICCTB M
XUMHUYECKUX PEAKIUN;

YCTAHABIUBAaTh MPUYUHHO-CIEICTBEHHBIE CBS3M MEKIY H3y4aeMbIMHU
SIBIICHUSIMU;

CTPOHTH JIOTMYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B PacCMaTpPUBAEMBIX
SIBJICHUAX, (DOPMYJIHPOBAThH BHIBOJIBI U 3aKJIFOUECHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS MCIOIB3YEMbIE B XUMUU CHUMBOJWYECKHE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATE MOCIBHBIC TIPEICTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJ) DJJIEMEHTa, XHUMHYecKas ¢GopMmylia, ypaBHCHHE XUMHYECKOM



peakiuuu — MpU pElIeHWH Y4YeOHbIX MO3HABATENbHBIX M MPAKTHUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHbIE MOJEIbHBIE IPEICTABICHUS ISl BBISIBICHHUS XapaKTEePHBIX
MPU3HAKOB U3y4aeMbIX BELIECTB U XUMHYECKUX PEAKIIHIA.

2) 0a3oBbIe HCCIIeI0BaTEIbCKUE 1eHCTBHS:

BJIAJ€Th OCHOBAMU METOJIOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
peaKkumii;

(opMyIMpOBATH LIEJIN U 3a/1a4U UCCIET0BAHMS, UCIIOJIb30BATh OCTABJICHHbIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THIOTE3BI IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHI;

BJQJ€Th HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUs HAOII0OJaTh 32 XOIOM
Ipolecca, CaMOCTOSATEIbHO IPOrHO3MPOBATh €ro pe3ysbTar, (opMyJIUpOBaATH
000011IeHHS ¥ BBIBObI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEI0BaHNU,
COCTaBJIATh OOOCHOBAHHBIN OTUYET O MPOJIETaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEAOBATENIbCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IOMCKY METOJIOB pEUICHUS IPAKTUYECKHX 3a/1ad, NPUMEHEHUIO pa3InYHbIX
METO/I0B MO3HAHUSI.

3) pabora ¢ unpopmanmeii:

OPUEHTHPOBAThCA B PpA3IMYHbIX MCTOYHMKAX HHQOpManuu (Hay4dHO-
HOMYyJIsipHAsl JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE IOCOOus,
pecypebl HTEpHETa), aHAIM3UPOBaTh MH(POPMALIMIO PA3IMYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

(GopMyIupOBaTh 3alpPOChl U MPUMEHATH PAa3IMYHBIE METOJbI MPHU MOHUCKE U
orOope wuH(popManuu, HEOOXOTUMOM [ BHINOTHEHHS Yy4eOHBIX 3ajad
OIPENEIEHHOTO TUIIA;

OpUOOpeTaTh ONBIT HMCIOJIb30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYIO  (opMy  mpeacTaBlieHUs
uHdopmaiuu (cxembl, rpaduKu, T1arpaMMbl, TaOJIMLIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MHpu pabore c
XUMHUYECKON HMH(pOpMaIMeil: MNpUMEHATh MEXIpeAMeTHbIe (pusuueckue u
MaTEeMaTHYeCKHE) 3HaKH U CUMBOJIBI, PopMyJibl, aOOpeBHaTypbl, HOMEHKIIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CUMBOJIUYCCKHUEC CPCACTBA HAITIATHOCTH.

KOMMyHI/IKaTI/IBHLIe YHuUBEpPCAJIbHbIC y‘leﬁHble l[eﬁCTBHHZ



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOi TEMBI B XOJI€ TUAJIOTa /WU
JUCKYCCHUH, BBICKa3bIBaTh UlIeH, (POPMYITUPOBATH CBOU MPEII0KEHUS
OTHOCHTEJILHO BBITIOJHEHUS MPEIIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAIMEH Pe3yJbTAaTOB IMO3HABATEIBHON JEATEIBHOCTH,
MOJTy9IEeHHBIX CAMOCTOSTEIIEHO MM COBMECTHO CO CBEPCTHUKAMH IPH BBITOJTHCHUN
XHMHYECKOTO 3KCIICPUMEHTA, MPAKTUYCCKONW pabOTHI MO MCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealu3allii y4eOHOTo MPOEKTa, U POPMYJIUPOBATH BBHIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHBIX MCCIICOBAHUN MyTEM COTJIACOBAHMS TO3HMIUN B
X0J1e 00CYXIeHUSI 1 OOMEHAa MHCHUSIMH.

PeryisiTuBHbIE YHMBepcalbHbIEe YUeOHbIe 1elCTBHUS:

CaMOCTOATENIbHO IJIAHUPOBaTh W OCYIIECTBISITH CBOIO I03HABATEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Leau W 3aJayd, KOHTPOJMPOBAaTh U II0 MEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATH TpEIaraeéMblii aJIrOpUTM JACUCTBUN TpHU
BBIIIOJIHEHUH Y4Y€OHBIX W HCCIEAOBATENIbCKUX 3aJad, BbhIOMpaTh Hauboliee
3¢ ekTuBHBIA crnocod WX pelIeHuss ¢ Y4YETOM TMOJYYEHHS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJb NEATETLHOCTH HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pe3ybTaThl OCBOEHUS MPOrPAMMBbI M0 XUMHUH Ha YTIIyOJIEHHOM
ypOBHE Ha YpPOBHE CpeaHEro oOIero oOpa30BaHUs BKIIOYAOT CHEHH(PUICCKUC
TUTsl yaeOHOTOo mpeaMeTa «XUMUs» HaydHbIe 3HAHUS, YMEHHS M CIIOCOOBI JeHCTBUN
10 OCBOCHHWIO, HHTEPIPETAIMU U TPeoOpa30BaHUIO 3HAHUM, BUIBI JESITEILHOCTH
M0 TOJYYCHHIO HOBOTO 3HAHMS M NMPUMEHEHUIO 3HAHWW B Pa3IUYHBIX YIEOHBIX
CUTYaIMsX, a TAK)KE B PeATbHBIX JKU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX C XUMHEH. B
mporpaMMe 10 XUMHHU TIPEAMETHBIC Pe3ybTaThl MPEACTaBICHBI IO TOJaM
U3YUYCHHUS.

10 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHUs Kypca «OpraHuyeckas XUMUSD)
OTPAXKAIOT:

c(hOpMHPOBAHHOCTh TPEJCTABICHUN: O MECTE W 3HAYCHHHM OPTaHWYCCKOMN
XUMUHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojM B OOECHEYEHUU YCTOWYUBOIO
Pa3BUTHS YEJIOBEUECTBA B PELIEHUU MPOOJIEM HKOJIOTHUYECKOM, SIHEPreTUUECKON U



MUIIEBON 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, CO3/IaHUHM HOBBIX MaTEpHUasoB,
HOBBIX HMCTOYHUKOB SHEPIUH, B o0ecrnieueHnu palMOHAILHOTO
MPUPOOIOIL30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYyJIbTYphI
YeJlIoBeKa, a TaKKe DJKOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
370pPOBBIO ¥ IPUPOJHOM Cpe/IE;

BJIaJICHUE  CUCTEMOW  XMMHYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTMIOJIATAIOIIUE MOHITUS — XUMHUUYECKUM DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboylouka aroma, S-, P-, O-aTroMHBIE OpOWTAIH, OCHOBHOE M BO30YKIAEHHOE
COCTOSHUS aToMa, THOpuau3aIus aTOMHBIX OpOWTalie, HWOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIIECHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YIIIEpOAHBIN cKeneT, (yHKIIMOHATbHAs
rpynmna, pajadkaig, CTPYKTypHble (QopMyibsl (pa3BEpHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), W30MEpHUsl CTPYKTypHas W MNPOCTPAaHCTBEHHas (T€OMETpUYecKas,
ONTUYECKAsl), H30MEPbI, TOMOJOTUYECKUN psii, TOMOJOTH, YTIEBOAOPOIHI,
KHCJIOPOJ- U a30TCOAEpKAllle OpPraHUYeCKUE COCIUHEHHSI, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCAUHEHUS; TEOPHUH, 3aKOHBI
(mepuonuueckuii 3akoH JI. M. MenneneeBa, Teopusi CTPOCHHS OPTaHMYECKUX
BemiecTtB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MAaCChl BEILIECTB, 3aKOH COXPAHEHUS
U TpEeBpallEHUs] HHEPrUU MpPH XUMHUYECKUX PpEAKIHUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUSI IPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPE/ICTABICHUS
0 MEXaHM3MaX XHWMHUYECKHUX pEakKiui, TEPMOJUHAMHUYECKUX W KHUHETHYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKAHMS, O B3AMMHOM BJIMSIHUM aTOMOB U TPyNIl aTOMOB
B MOJIEKYJIax (MHIYKTHUBHBIA U Me30MepHBIi 3 dexTsl, opuentantsl | u |l pona);
(aKTOJIOTUYECKHE CBEJICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MaCHOM
WCIIOJIb30BAaHNN BAXKHEUIIIUX OPraHUYECKHX BEIIECTB B OBITY W IMPAKTUUYECKOU
NEATCIbHOCTH  4YeJIOBeKa, OOIMMX  HAyYHBIX  MPUHIOHUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA IIPUMEPE IIPOM3BOICTBA METaHOIa, MepPepabOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHHUM: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSTHH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIME MOHATHS IPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCANHECHUN;

c(hOpMHPOBAHHOCTb YMEHUM:

UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS COCTaBJICHUSI MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYeCKUX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUSI XMMHUYECKUX PEaKIMi U PACKPBhIBATH UX CYIIHOCTD:
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMK  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOIO OajlaHca H3TUX peakIui, peakuii HOHHOTO OOMEHa MyTEéM
COCTaBJICHHS X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;



U3TOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEHIECTB IS MILUTIOCTPALUU
UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATH MPUHAJICKHOCTh HU3YUYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTAaBY M CTPOCHHUIKD K ONPEIEIEHHOMY
KJIacCy/Tpynmne COoeJMHEHWM, JaBaTh MM Ha3BaHUS 1O CHUCTEMaTUYECKON
nomenkinarype (IUPAC) u mpuBoauTh TpUBHUAIBHBIE Ha3BAaHUS JJIS OTIEIHHBIX
MpEJCTaBUTENECH OpraHMYECKUX BEIIECTB (3TUJICH, alleTUJICH, TOJYOJI, TJIUIIEPUH,
ATUJICHTJIMKOJb, (PeHos, dopManbaerua, aieTaibIeruj, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJIEMHOBAsI, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIWH, aJlaHuH, MaibTo3a, (PPYyKTO3a, aHWUIIWH, JUBUHUJ, U30IMPEH, XJIOPOIPEH,
CTUPOJ U IpyTHe);

c(OpPMHPOBAHHOCTh YMEHHUS OIpPEAeNATh BHUJ XUMHUYECKOM CBSI3HM B
OpraHUYECKUX COCJIUHECHMSIX (KOBAJICHTHAsT M HWOHHAas CBs3b, G- U T-CBA3b,
BOJOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS
opraHnydeckux BemiectB A. M. bytiepoBa jijis 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHUE,
dbu3nyeckrue M XUMHUYECKHE CBOMCTBA THUIMMYHBIX MPEACTABUTENICH Pa3IMUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKAHOB, [IUKIJIOAJTKAHOB, AJIKEHOB, KA IUCHOB,
AJKUHOB, apOMAaTUYECKUX YIJIEBOJAOPOAOB, CIHPTOB, albJETUI0B, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHCJIOT, OEJIKOB, YTJ€BOJOB (MOHO-, /M- U TMOJHCAXapUJiOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYH0  CBSI3b  MEXJIY  HUMH  YPaBHEHHUSIMU
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUHd C MCIOIb30BaHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPKIAaTh HAa KOHKPETHBIX IPUMEpPax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPraHMYECKUX COSTUHEHHM OT
KPaTHOCTH U THUIIA KOBAJIEHTHOMU CBSI3U (O- U M-CBS3M), B3AMMHOI'O BIIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJ1aX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIICBOJIOPOTHOTO
Celpbsi (HepTh, NOPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro ImnepepadoTKu U
PaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEPEPadOTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUSI — HAOJIIOJEHUU, U3MEPEHUHU, MOJICIUPOBAHUY, IKCIIEPUMEHTE
(peallbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh ATU 3HAHUS;

c(hOpMHPOBAHHOCTD YMEHUS IPUMEHSTh OCHOBHBIE onepauuu
MBICIIUTENILHON JESATENBbHOCTH — aHalUu3 U CHUHTE3, CpaBHEHHE, O000OIleHue,



CUCTEMAaTHU3AINIO, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH B3aUMOCBSI3bh XUMUUYECKUX 3HAHUM C
NOHATUSIMU M TPEACTABICHUSIMU JIPYTHUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIS
0oJiee OCO3HAHHOTO TMOHUMAHHUS CYIIHOCTH MAaTepUAIbHOTO €IMHCTBA MHDA,
UCIIOJB30BaTh CHUCTEMHBIE 3HAHUSI MO OPraHUYECKONW XUMHM ISl OOBSICHEHUS U
IPOTHO3UPOBAHUS SBJIECHUM, UMEIOLIUX €CTECTBEHHO-HAYUHYIO IPUPO.Y;

chOpMHPOBAHHOCTh YMEHHI: MPOBOAUTH PAcCU€Tbl MO XUMHYECKUM
dbopMyaM ¥ ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C MCIOJIb30BaHUEM (PU3NUYECKUX
BEIMYMH (Macca, OOBEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPHU3YIOLIUX
BEILECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XWMHUYECKOU
(dopMyIbl BelIeCTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMMHUYECKHX 3JIEMEHTOB,
IPOJyKTaM CropaHusl, IIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI: TPOTHO3UPOBATh, AHAJIM3UPOBATh U OIICHUBATH
C TO3UUMKA  DKOJOTMYECKOM  O€30MacHOCTHM  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATENIbHOCTU YEJIOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILIECTB, UCIOJb30BaTh MOJYYEHHBIE 3HAHUS JJISl IPUHATUS TPAMOTHBIX PEUICHUN
po0JIeM B CUTYyalHsIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENBHO IJIAHUPOBATh M IPOBOIAUTH
XUMUYECKUN JKCIEPUMEHT (MOJy4YeHHE U U3YUYEHHE CBOWCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKUUU YIJIEBOJAOPOJOB pA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3ala4 MO PACIO3HABAaHUIO OPraHMYECKUX BEHIECTB) C COOJIOJEHUEM MPABUII
0e30macHOro oOpalieHusi C BELIECTBAMU M JabOpaTOPHBIM 000PYJOBaHUEM,
dopMynupoBaTh I1ENb HCCIAEAOBAHUS, MPEACTABIATH B Pa3jIM4YHON (popMme
pEe3yJIbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUIA:

coOJII0/IaTh MpaBUJIa HKOJIOTHYECKHU I11€1€cO00pa3HOro MOBEACHUS B OBITY U
TPYJOBOM NEATENIBHOCTH B LEISAX COXPAHEHHUSI CBOETO 3/I0POBbs, OKpY Karollen
MIPUPOJHOM CPEABI U JOCTHKEHUS €€ YCTOUYMBOTO PA3BUTHUS;

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO0 JCHCTBUS Ha KUBBIE OpPraHU3MbI
ONpENECTEHHBIX OPraHNYECKUX BEUIECTB, TOHUMas cMbici nokazareis [TK;

aHAJIM3UPOBATh 11€J1I€CO00PA3ZHOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBIIIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOILICHUS PUCK-TI0/Ib3a;

c(OPMUPOBAHHOCTh YMEHMU: OCYIIECTBIATH II€JIEHANPABICHHBIM TMOUCK
XUMUYECKON MH(POpMAIIMU B Pa3IMUYHBIX UCTOYHUKAX (HAy4Hasl U y4eOHO-HAyUYHas
JUTEpATypa, CpeicTBa MaccoBoi nHgopmanuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBATh XMMHUYECKYI0 UH(pOpPMAIIKIO, TIepepadaThiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBHUU C MIOCTABIICHHON yU4eOHOW 3a1a4ueH.



11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOeHUs Kypca «OOmas W HeopraHuyeckas
XUMHUSD» OTPAKAIOT:

c(OpMHPOBAHHOCTh TIPEJCTABICHUN: O MaTepuaJbHOM €JIUHCTBE MHPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBIICHHM MPUPOIBI, O MECTE W 3HAYCHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ poju B 00€CIeueHUH yCTOWYHUBOTO
pa3BUTHUSI, B pEUICHUU MPOOJEM SKOJOTHUYECKOM, PHEPreTUYECKON M MHUILEBOU
0€30IMacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JIaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
UCTOYHUKOB SHEPIruM, B OOECIEUEHUH PaAlMOHAIBHOTO MPHUPOIONOIL30BaHUS, B
dbopMUpOBAaHWM MHUPOBO33PEHHUS W OONIEH KyJIbTYphl UENOBEKAa, a TaKkKe
AKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIAHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKMX  3HAHWH, KOTOpasi  BKIIKOYACT:
OCHOBOIIOJIATAIOIINE TMOHATHS — XUMHYECKHM OJJEMEHT, aToM, sApO aroma,
M30TOIIBI, 3JICKTPOHHAs 000J109Ka aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE H
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alUsl aTOMHBIX OpOWTaNei, HOH,
MOJIEKYJa, BAJIEHTHOCTb, AJEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCIEHUS,
XUMHYECKasi CBsI3b (KOBAJICHTHAs, WOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KPHUCTaJUIMYECKass pEeIIETKA, XUMHYECKash PEaKUus, pPacTBOP, SJIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTUYECKAS JIMCCOLMAILMA, CTENEHb JIUCCOLMALINM,
BOJIOPOJIHBIA TIOKAa3aTellb, OKHUCJIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOU 3DPexT
XMMHUYECKON peaklMi, CKOPOCTh XMMUYECKON PEAKIIMU, XMMUUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS AJIEKTPOJUTHUYECKOM TUCCOLUALNU, NEPUOANUYECCKUM
3akoH J[.11. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3AKOH COXPAHECHUSA U
MPEBpPALICHUS SHEPTUU MPU XUMUUYECKUX PEAKIHUSIX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XMMHWHM, MHPOBO33PEHUYECKUE 3HAHHUS, JIEKAIIMEe B OCHOBE IIOHUMAaHHUS
NPUYAHHOCTA UM CHCTEMHOCTHM  XMMHYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHHUM BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJICKYJISIPHOM M
HaJIMOJIEKYJSIPHOM YPOBHSIX; TMPEACTAaBICHHS O MEXaHW3Max XHUMHUYECKHUX
peakuuid, TEPMOJUHAMUYECKMX W KHHETHYECKUX 3aKOHOMEPHOCTSIX  UX
MPOTEKAHUs, O XMMHYECKOM PAaBHOBECUHU, PACTBOPAX U AUCIEPCHBIX CHCTEMAX;
(aKTOJIOTUYECKUE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
UCIOJIb30BAaHUU BAXXHEHIINX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUUECKOU
NESTEeILHOCTH  4eJOBeKa, OOMMX  HAy4YHBIX  MNPUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH: BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSTHUH,
YCTaHaBJIMBAaTh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIME IMOHATHS PH
ONMCAHUY HEOPTaHUYECKUX BEIIECTB U X MPEBPAILCHUM;



c(OPMUPOBAHHOCTh YMEHHUS HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY MJis
coctaBieHuss (OpMyJl  BEIIECTB W  ypaBHEHUH XMMHUYECKHUX  PEaAKIIHH,
cuctematnuyeckyro HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHMS ONPENETSATh BaJCHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHMSX, BHJI XMMUYECKON CBS3H (KOBAJEHTHAs,
WOHHAs, METaJNIMYecKas, BOJOPOAHAs), THUN KPHUCTALIMYECKON PpEETKH
KOHKPETHOT'O BEILIECTBA;

c(hOpMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJIa XUMHUYECKOM CBSI3M W THUIA KPUCTAUNIMYECKOM PEIIETKH, OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ YMEHUH:  KJIacCU(PUIIMPOBATh:  HEOpraHUYeCcKue
BEIIECTBA 10 UX COCTaBY, XMMUUYECKHUE PEAKIIUHU IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyroliuX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHUCICHHS 3JIEMEHTOB, OOpaTMMOCTH, YYacTHIO KaTajau3aropa u
JIPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH IS KilacCUu(PUKauuu
M3Yy4aeMbIX BEIIECTB U XUMUUYECKUX PEAKINN;

c(OpMUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI IIEPUOINYECKOrO 3aKoHa Jl.
N. MeHnneneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLYIO, O0BSICHUTEIbHYIO
U IIPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMHPOBAHHOCTh YMEHHUMN: XapaKTEepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB IEPBOrO—4YETBEPTOrO IEPHUOIOB
[Tepuognueckoir  cucremsl  JI.MI.  MeHneneeBa,  HUCHONB3Ys  MHOHSATHS
(QHEPTeTUYECKUE YPOBHHY», «IHEPreTHUECKUE MOIYyPOBHM», «S-, P-, d-aTOMHBIC
opOuTanM», «OCHOBHOE M BO30YXAEHHOE HSHEPreTUYECKHUE COCTOSIHUSI aToMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHYECKHX 3JEMEHTOB M HX
coequHeHnd mno nepuonam u rpynmnam llepuoamueckoir cucremsr /J[. U.
MeHnpneneeBa, Bal€HTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JI0YEK;

cOpPMUPOBAHHOCTh ~YMEHMM: XapakTepu3oBaTh (ONUCHIBaTh) OOIIHE
XUMHAYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAATH
CYIIECTBOBAHUE TEHETUYECKOW CBA3M MEKJY HEOPraHMYECKHMMH BEIIECTBAMU C
NIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIM;

cOPMUPOBAHHOCTh YMEHHS PAaCKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIEHUS JEKTPOHHOrO OasaHca
ATUX PEAKIUN; peakiuii MOHHOrO OOMEHa MyTEéM COCTABJICHHUS MX TOJIHBIX H
COKpAallEHHBIX  HMOHHBIX  ypaBHEHWH;  peakuui  TUAPOJIM3A;  PEaAKLUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IUHKA U aTIOMUHMS);



c(OpPMHPOBAHHOCTh YMEHHSI OOBSCHATh 3aKOHOMEPHOCTH TMPOTEKaHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX IHEPreTHUECKUX XapaKTEPUCTUK, XapaKTep
M3MEHEHHUSI CKOPOCTU XUMHYECKOW pEaklMu B 3aBUCUMOCTH OT Pa3lIUYHBIX
(bakTOpoB, a TaK)Ke XapakTep CMELIECHUsI XUMUYECKOT0 PaBHOBECHS TO/1 BIUSHUEM
BHEIIHKUX Bo3aecTBuil (mpunIu Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEaKIUH,
JieXalme B OCHOBE MPOMBIIIJIEHHOIO TOJIYYEHHS CEpPHOWM KHUCIIOTHI, aMMHaKa,
oOllMe Hay4Hble NPUHIMUIBI XUMUYECKUX IIPOU3BOJCTB; 11€]1€CO00pa3HOCTh
MPUMEHEHUsI HEOPraHUYECKUX BEIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKU
3pEHUSI COOTHOILICHUS PUCK-TI0/Ib34;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHCTEMOM 3HAHUM O METOJIaX HAy4YHOIo
NO3HAaHUS SIBJICHUN NpuUpoabl — HaOMI0IEHUE, H3MEPEHHE, MOJEIHPOBAHUE,
AKCIIEPUMEHT (peaJibHbI U MBICIICHHBIN ), UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HAYKaX,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPHU SKCIEPUMEHTAIbHOM UCCIEA0OBAaHUU BEILECTB
U s OOBACHEHUS XUMHUUYECKUX SIBJICHUW, HUMEIOIIUX MECTO B MPUPOJE,
MPaKTUYECKON JIEITEIbHOCTH YeJIOBEKA U B MOBCEHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHS BBISBIISATh B3aUMOCBS3b XUMUYECKHX 3HAHHUM C
HNOHATUSIMU U TPEACTABICHUSIMU JIPYTHUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIS
00Jiee 0CO3HAHHOTO MTOHUMAHUSI MAaTEPUATIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHS TMPOBOAUTH PaCU€Thl: C HCMIOJb30BAHUEM
NOHATUM «MaccoBasi J10Js1 BEUIECTBA B PAaCTBOPE» U «MOJIAPHAS] KOHIIEHTPALUsD?;
MacChl BEIIeCTBA MM 00bEMa raza 1mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
UM 00BEMY OJTHOTO U3 YYacTBYIOIIMX B PEaKIMU BEIIECTB; TEIIOBOro s¢dexra
peakIuy; 3Ha4eHUs BOJOPOJHOTO MOKa3aTessi PacTBOPOB KHUCJIOT U IIEJIOYEH C
W3BECTHOM CTEMEHBIO AUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTa PEaKLUH, €CId OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUAE pacTBOpa C
OTIPEICIIEHHOM MacCOBOM JTOJiel pacTBOPEHHOIO BEIISCTBA WJIM JAHO B M30BITKE
(MMeeT mpUMECH); MOJM BBIXOAA MPOJAYKTa peaKiuu; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpMHPOBAHHOCTh YMEHHUMN: CaMOCTOSITENHHO IJIAHUPOBATH M TPOBOIUTH
XUMUYECKANA  JKCIIEPUMEHT  (IPOBEACHUE  peakuuii  HMOHHOro  OOMeEHa,
NOATBEPXKACHNE KAUeCTBEHHOI'0 COCTaBa HEOPraHWYECKUX BEIECTB, ONMPEICICHNUE
Cpedbl pacTBOPOB BEIIECTB C IIOMONIbIO HMHAUKATOPOB, HW3YYEHUE BIHSHUS
pasnUYHBIX  (PAKTOPOB HA CKOPOCTh XHMHYECKOM pEaKIuu, pEIICHHUE
AKCHEPUMEHTAIbHBIX 3amady 1o TtemaM «Merawe»y u  «Hemeramisy) ¢
cOOJII0JIEHUEM TPaBUJI 0€30MaCHOro oOpalieHusl ¢ BEIIECTBAMH U JIa0OpaTOPHBIM
obopynoBanueM, GOpPMYyJIHpPOBATH 1I€JIb  HMCCIEAOBAHUS, NPEACTaBISATh B
paznuyHOil (opMe pe3ysbTaThl HKCIIEPUMEHTA, aHAJTU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTh YMEHHUI: COOIIOATh IMPaBHUJa IOJIb30BAHMS XUMUYECKOM
MoCcyAoM M Ja0opaTopHbIM O0OpYyJOBAaHHEM, OOpAIllEHHS C BEUIECTBAMHU B
COOTBETCTBUM C HMHCTPYKIUSMHU MO BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, DKOJOTUYECKH I11€JIeCO00pa3HOro TMOBEACHUS B OBITY W TPYJIOBOMU
JNEATEILHOCTH B ILEISAX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYKAIOIIEH MPUPOIHOM
cpeabl M JIOCTMXKEHUSI €€ YCTOWYMBOTO Pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOI'0 JICUCTBUSL HA KUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMblic noka3arens [1]K;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIICCTBJISATH I[EJICHANPABICHHBIM ITOMCK
XUMUYECKON nH(OpMAIU B pa3IMIHBIX UCTOYHHUKAX (HaydHAs U yIeOHO-HAydHAS
JauTeparypa, CpeacTBa MaccoBoM MH(popMauuu, IHTEpHET U npyrue), KpUTUYECKH
aHaJM3UPOBATh XMUMHUYECKYIO0 MH(MOpMaIIHIO, TTepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHON yueOHOM 3a1auei.
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Pa3znen 4. A3oTconepxamye oprannyeckue coeJMHEHU s

4.1 AmuHbl. AMUHOKHCITOTHI. benku 12
Hroro no pazneny 12

Pa3znen 5. BoicokomoJieKyJIIpHbIE COeNHEeHUS

5.1 BBICOKOMONIEKYIISIPHBIE COETMHEHMS 6

Hroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KouanuyecTBo 4acos JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kontpoubnbie | IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHU
Crpoenue atoma. Ileproanuecknii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHUIECKUAX 9
anemenToB J[. 1. MenaeneeBa
192 CrtpoeHnue BemiecTBa. MHOTOOOpa3ue 11
' BEIIECTB
1.3 XUMHYECKUE PEAKITUN 19 2
Hroro mo pazneny 39
Pa3nen 2. Heoprann4yeckasi Xumust
2.1 Hewmerans 31 2
2.2 Mertamibl 23 2
Hroro no pazgeny 54
Pa3zpen 3. Xumus 1 ;Ku3HL
31 MeTobl TO3HAHUS B XUMHUHM. XUMHUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC

Ne
n/n

Tema ypoka

KoJysnuecTBo 4acoB

KourpoJibubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYeHUS

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTeJibHbIE

pecypchl

[Ipenmer u 3HaYEeHNE OPraHNYECKON
XUMUH, IIPEICTABIECHUE O
MHOT000pa3uu OpraHMYeCKuX
COEIUHEHNN

https://www.imumk.ru/

DJEKTPOHHOE CTPOCHHE aToMa
yriieposia (OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUS).
BaneHTHbIC BO3MOXHOCTH aTOMa
yriepoa

https://educont.ru/

XuMHUUeckasd CBA3b B OpTraHN4YCCKUX
COCIUHEHHUAX. MeXaHu3MEbI
00pa3oBaHUs KOBAJICHTHOM CBSI3H,
crocoObI pa3phiBa CBS3EH

Teopust cTpoeHUs OPraHUYECKUX
coenunenuit A. M. Bytneposa

https://www.imumk.ru/

Buael nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE
3¢ dexTsl B MONeKymax
OpPraHUYECKHUX COSIUHEHHM

https://educont.ru/

[IpencraBnenue o KIacCUPUKALUU U



https://educont.ru/
https://educont.ru/

CHUCTEMaTHYECKash HOMEHKIIaTypa
(IUPAC) oprannyecKkux BEIIECTB

Knaccudukanus peakuuii B
OPraHNYeCKOU XUMHH

CucreMarmsaims u 00001meHne
3HaHUH 110 TEME

AJIKaHBI: TOMOJIOTUYECKUHN PSI,
obmas GopmMya, HOMEHKIATYpa U
M30MEepUsl, STICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

https://www.imumk.ru/

10

dusnueckue 1 XUMHUYECKHE CBOMCTBA
AIKAaHOB

11

HaxoxxneHue ainkaHoB B IPUPOJIE.
Crioco0bI nostyueHust 1 IpUMEHEeHHe
aJIKaHOB

12

[uknoankaner: obmiast popmyna,
HOMEHKJIATypa ¥ U30MepHs,
0COOEHHOCTHU CTPOEHUS U
XMUMHUYECKUX CBOMCTB, CIIOCOOBI
MOJIYUCHUA U IPUMCHCHHUC

13

Pewrenne pacy€THbIX 3a1a4 HA
OnpeJIeNICHUE MOJIEKYJISIPHON
(hopMyJIBI OPraHUYECKOTO BEIIECTBA
110 MAaCCOBEIM JIOJIIM aTOMOB
9JIEMEHTOB, BXOJISAIIUX B €r0 COCTAaB.
CucreMaTu3aius u 00001IeHre
3HAHHH 10 TEME




14

AJIKEHBI: TOMOJIOTUYECKUUN P,
obmrast opMyIia, HOMEHKIIATYpa,
ANEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Mosekyi. CTpyKTypHas U
[IUC-TPAHC-U30MEPHSI aJTKEHOB

15

®u3znuecKue 1 XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHUKOBa

16

CriocoOBbI MOJIYYCHHU U IPUMCEHCHUC
AJIKCHOB

17

[Ipaktuyeckas padota Ne 1 o reme
"[losrydeHne ATUIIEHA U U3yUEHUE €T0
CBOMCTB"

https://educont.ru/

18

Pemrenne pacy€THbIX 33124 HA
ONpeAEICHUE MOJIEKYIISIPHON
(hopMyJIbl OPraHUYECKOT O BEIECTBA

19

AJKaJMeHbl: CONpsHKEHHBIC,
HU30JIUPOBAHHBIE, KYMYJIHPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOI'O
CTPOCHUS

https://educont.ru/

20

XHWMHUYECKUE CBOMCTBA
CONPSIKEHHBIX TUEHOB

21

Crioco0bI nostyueHust 1 IpUMEHEeHHE
aJIKaJIMCHOB

22

AJIKUHBI: TOMOJIOTUYECKUH PS/I,
obmas Gopmyia, HOMEHKIIATYpa,
ANEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII, GU3UUECKUE
CBOMCTBaA

https://educont.ru/




23

XHUMHUUYECKHE CBOMCTBA AJIKUHOB

24

KauecTBeHHbIE peakiiuu Ha TPOUHYIO
CBSI3b

25

CriocoOblI nosty4eHus ¥ NIpUMEHEHHE
AJIKUHOB

https://educont.ru/

26

Pemenue 3agau: pacy€Tel o
YPABHEHUIO XUMUYECKOU peakluu

27

CucreMmarusanusa U 00001eHne
3HAHUHU II0 TEME

28

ApeHBI: TOMOJIOTHYECKUHN PsiJI, 00IIIast
(dhopMya, HOMEHKIIATYpA.
DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ O€H30J1a 1
TOJyOJIa, UX (PU3MUECKUE CBOMCTBA

https://educont.ru/

29

XHUMUYECKUE CBOWCTBA aPEHOB:
pEaKIMK 3aMENICHUS

30

XHUMUYECKUE CBOMCTBA aPEHOB:
pEaKUHUH MPUCOECTUHEHUS, OKUCIIEHNE
TOMOJIOTOB OeH30I1a

31

Oc00EHHOCTH XUMUYECKIX CBOMCTB
CTUpOJa

32

Pewrenne pacy€THbIX 3a1a4 HA
OIIpeIeIICHUE MOJIEKYJIAPHOU
(opMyJIbl OPraHUYECKOT 0 BEIECTBA

https://educont.ru/

33

CriocoOblI 1osty4eHus ¥ IpUMEHEHNE
apeHoB

34

I'enetnueckas cBI3b MCKIY
Pa3sIMYHbIMU KJIaCCaMU




YTJIEBOJI0POOB

35

Pacuérsl o ypaBHEeHUsAM
XUMUYECKHUX PEaKLIU.
CucreMaTu3alnys 1 0000IICHIE
3HAHUH 110 TEME

36

IIpuponnsiii ras. IlomyTHeie
He(TsHbIE a3kl

37

KaMeHHbIi1 yroibs u mpoayKThl €r0
nepepaboTKu

38

HedT1b u ciocobs! e€ mepepaboTKH.
[TpuMeHeHre POTYKTOB
nepepaboTku HeTH

39

I'eneTnueckas CBSI3b MEXKIY
pa3IMYHBIMU KJIacCaMHU
YIJIEBOOPOIOB

40

I"anorenonpou3BoHbBIE
YTJIEBOJIOPOJIOB: DJIEKTPOHHOE
CTPOCHHE; PEAKIUU 3aMEeIECHUS
rajoretHa

41

JleiicTBue 1mienoueit Ha
rajJjoreHIPOU3BOIHbIE.
BzaumoneiicTBue aurajoreHaaIKaHOB
C MarHueM M IIMHKOM

42

Cucremarusanusa U 00001eHne
3HaHU# 10 pasaeny "YriaeBomopobr"”

43

Konrtponsnas pabota mmo teme
"Yriesonopoasr"

44

[IpenenpHBIC OTHOATOMHBIE CITUPTHI:




TOMOJIOTHYECKHH psiJl, o01as
(dhopMyIa, CTpoeHUE MOJICKY!I,
H30MepHsl, HOMEHKIIATypa,
kiaccudukanus, puzndeckue
CBOMCTBA

XHUMHUYECKUE CBOMCTBA MPEIEIbHBIX

o OJTHOATOMHBIX CIIUPTOB

46 Crnoco0sl mosTy4eHus: ¥ IpUMEHEHHE
OJTHOATOMHBIX CITUPTOB
[IpocTeie 3¢hupbl: HOMEHKIIATYpa U

47 n30Mepusi, 0COOEHHOCTH (PU3NYECKUX
Y XMMUYECKUX CBOMCTB
MHOroaroMHble CIIUPTHI:

48 STHJICHTIIMKOb U TIHUIEPHH, UX
¢u3nyecKkre 1 XuMHUYECKUE CBOICTBA

49 Cnoco0sl mosTy4eHns: ¥ NpUMEHEHHE
MHOTO2TOMHBIX CITUPTOB
@DeHOJI: CTPOCHUE MOJIEKYJIBI,

50 ¢uznyeckue cBoiicTBa. TOKCUUHOCTH
(dhenona

51 Xumuueckue cBoicTBa (heHoma

52 Crioco0bI nostyueHust 1 IpuMEHEeHHE
(dbenona
[Ipaktrueckas pabora Ne 2. Pemenue

53 IKCIIEPUMEHTAIILHBIX 3a]1a4 110 TeMe
"CrupThl U peHonbr"

54 Cucremarusanusa U 00001eHne

3HAHUHU II0 TEME




55

AJIbIETHIBI Y KETOHBI: 3JICKTPOHHOE
CTpOCHHUE KapOOHWIBHOU TPYTIIEI;
TOMOJIOTHYECKHUE PAIIbI, 001ast
bopmya, n3oMepHs ¥ HOMEHKJIATypa

56

Anbaeruipl ¥ KeTOHBI: (PU3HUECKUE
CBOICTBA; PEAKLIHUH MPUCOCTUHEHUS

57

Peakiun okucieHUs U Ka4YeCTBEHHbBIE
p€aKiuu aJlbACTUA0OB U KETOHOB

58

CriocoObI ToTy4YeHus aabIACTHIOB U
KETOHOB

59

OAHOOCHOBHEIE MPEACIbHBIC
KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH
CTPOCHUS UX MOJICKYJI

60

H3oMepus u HoMeHKIaTypa
KapOOHOBBIX KUCJIOT, UX (PU3HUECKUE
CBOMCTBA

61

XHWMHUYECKUE CBOMCTBA IIPEACIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

Oco0eHHOCTH CBOICTB MypaBbUHON
KHCJIOTBI. MHOTOOOpa3ue
KapOOHOBBIX KHUCJIOT

63

OcoOeHHOCTH CBOWCTB:
HENpeIeIbHBIX U APOMATUYECKHIX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIIHX
KapOOHOBBIX KHUCIIOT

64

[ToHsiTHE O TPOU3BOIHBIX




KapOOHOBBIX KHUCJIOT

65

Crioco0bI nostyueHust 1 IpuMEHEeHHE
KapOOHOBBIX KUCIIOT

66

CrnoxxHbIe 3(OUPBI: TOMOJIOTHYECKUMA
psan, obmas hopmyina, uzoMepus u
HOMEHKJIATypa

67

dusnueckue U XUMUYECKHE CBOWCTBA
3¢upoB

68

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKOW PEAKLIUH, HA
OIIpEeIEIICHUE MOJIEKYJIAPHON
(opMyJIBl OPraHNYECKOT 0 BEIIECTBA

69

[IpakTnueckas padora Ne 3. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a]a4 10 TEME
"KapOoHoBbIe KUCIOTHI. ClIOKHBIE

a¢upsr"

70

XKupsr: crpoenne, puU3nUEcKue u
XMMHUYECKHE CBOMCTBA (TUAPOIU3)

71

OcoOEHHOCTH CBOMCTB JKHPOB,
coJiepKalluX OCTaTKH HETIPeIeIbHBIX
KUPHBIX KUCTOT. JKUphI B Ipupoe

72

MpI1a KaK COJU BBICIIMX
KapOOHOBBIX KHCJIOT, UX MOFOIIICE
nevicteue. I1oHsATHE 0 CHHTETHYECKHUX
Mmoromux cpenctpax (CMC)

73

['eneTnyeckas cBsi3b yIiieBOJIOPOIOB
U KHCJIOPOJCOAEPKALIUX
OpraHMYECKHX BEIIECTB




74

Pacuérel o ypaBHEeHUsAM
XUMHYECKHUX PEaKIUn

75

CucreMmarusanus u 00001eHne
3HAHUHU II0 TEME

76

OO6m1as XxapaKTEepUCTUKA YTIECBOIOB U
Kiaccu(uKamnus yriaeBoaoB (MOHO-,
TTU- U TIOJTUCAXaPHU/IbI)

77

Momnocaxapusl: Gu3HIECKUE
CBOICTBA U HAXOXIECHHUE B IPUPOJIE

78

IIpuMeHeHue II0KOo3bl, €€ 3HAUCHHE
B KHU3HEEATEIBHOCTH OpraHu3Ma

79

Jucaxapuabl: caxapo3a, MaJIbTO3a U
nakro3a. Haxoxnenue B npupoe u
IIPUMEHEHHE TUCaXapHui0B

80

[Tonucaxapuasl: ctpoeHue
MaKpOMOJIeKyJl, GU3NYECKUEe U
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE

81

ITonsTHE 06 NCKYCCTBEHHBIX
BOJIOKHaX

82

Pemrenne pacyeTHbIX 3a1a4 HA
OIIpeJICIIEHUE JOJIH BBIXOJa IMPOLYKTa
peaKuu OT TEOPETUUECKHU
BO3MO>KHOTO

83

Cucremarusanusa U 00001eHne
3HAHUM MO pa3feny

84

KonTponbhas pabota 1o Teme
"Kucnopoconepxaiue
OpraHU4YeCKUE COCAUHEHUS "




85

AMUHBIL: KJTacCU(pUKAIIHS, CTPOSHUE
MOJIEKY, 00mmas popmyia,
M30MepHsl, HOMEHKJIATypa U
(hu3mveckue CBOKWCTBA

86

XHUMUYECKUE CBOMCTBA
anmn(aTHIECKUX AMHHOB

87

AnunuH: CTPOCHUC aHUJINHA,
0COOEHHOCTH XMMHUYECKUX CBOMCTB
aHHJIMHa

88

CriocoObI nostydeHust 1 IpuMEHEeHHE
annpaTUUECKUX aMUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U
nzoMmepusi, pusnvecKre CBOMNCTRA.
OTIIGJIBHBIG npeaAcCTaBUTCIIN O-
AMUHOKHCIIOT

90

XuMu4JecKre CBOMCTBA
AMHHOKUCJIOT, HX OMOJIOTHYECKOE
3HAYCHNEC aMUHOKHCIIOT. CI/IHTG3 158
TUAPOIIN3 MENTUIOB

91

benku kak npupoHbIE MOIUMEPBI;
CTPYKTYpbI O€1IKOB

92

XHUMHYECKHE CBOMCTBA OEIKOB

93

A3zorconepxamue
TETEPOLMKINYECKHE COCITUHEHUS.
HyxienHOBBIE KHCITOTBI: COCTAB,
CTPOCHHUE ¥ OUOJIOTHYECKas POJIb

94

[IpakTuyeckas padota Ne 4. Perenue
9KCHEPUMEHTAIBHBIX 3aJ]a4 110 TEMe




" A30TCoIeprKalie OpraHu4ecKue
coenuHeHus"

95

[IpakTuyeckas padota Ne 5. Perenue
JKCIIEPUMEHTAJIBHBIX 3aJa4 10 TEMe
"Pacrio3HaBaHue OpraHUYECKUX
coequHeHun"

96

KonTponbhas paborta 1o Teme
"A3oTcoaepKaliue OpraHn4ecKue
coenuHeHusa"

97

OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCI[I/IHCHI/Iﬁ
N MCTOABI UX CUHTC3a —
noJIMMEpu3anusa U NMMOJIUKOHACHCALIUA

98

IInactMmaccel. YTunusamnusg u
nepepaboTKa MiacThKa

99

DJ1acTOMEPHI: HATYPAJIbHBIN
CHUHTCTUYCCKHEC KaydyKH. Pe3una

100

BoiokHa: HatypasbHbIe,
HUCKYCCTBEHHbIE, CHHTETUUECKHE.
[Tonumepsl crienaIbHOTO
Ha3HA4YCHUS

101

. PemieHne skcriepuMeHTaIbHBIX
3a1ay 0o teme ""Pacrio3zHaBanue
IU1aCTMacc U BOJIOKOH"

102

O06001IeHE U CHCTEMAaTH3AIIHS
M3YUYEHHOI'0 Matepuasa o TeMe
"BBICOKOMOIEKYJIIpHBIE
coequueHus"




OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




11 KJIACC

Kosmn4yecTBo 4acos DJIeKTPOHHBIE
Ne aTa ndposBbie
n/n Tema ypoxa Bcero Kontpoannbre | Ipakruaeckue fllz.yqeﬂnﬂ sﬁizoBaTeﬂmee
padoThI padoThI pecypesI
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1
3JieMeHT. M30TombI
5 CrtpoeHue AJIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBEIC YKCJIa
3 Knaccudukanus XuMU4ecKux 3JIeMEHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 PacnipeneneHue 351eKTPOHOB TIO AaTOMHBIM 1
opOuTansim
DNeKTpOHHBIE KOH(UTYpAITUN AaTOMOB
5 HIIEMEHTOB B OCHOBHOM U BO30YKAEHHOM 1
COCTOSTHUH
6 DNeKTPOHHBIE KOH(PHUTYpAIH HOHOB. 1
DIIEKTPOOTPULIATEILHOCTh
[Tepuonuueckuii 3akoH u [lepuoamdeckas
7 cHCTeMa XMMHUYECKUX djeMeHToB /I, . 1
Menieneesa, CB3b ¢ COBPEMEHHOU TEOPHUEH
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
3 XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU 1
MPOCTHIX U CIIOXKHBIX BEIIECTB MO IPYIINaM U
nepuoiam
9 Cucremarusanysa U 00001IeHre 3HAHUN 110 1




TEMEC

10

Bunsl xumudeckoil cBA3u. MexaHU3MBbI
o0pa3oBaHusl KOBAJICHTHOM CBSI3U.
Bonopoanas cBsizb. MexMoneKysspHbIe
B3aMMOICHCTBHUSI

11

BasieHTHOCTD U BaJIEHTHBIE BO3MOXHOCTHU
aToMOB. CBA3b 3JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX F€OMETPUYECKUM CTPOECHUEM

12

[IpencraBieHns 0 KOMIUIEKCHBIX
COCAMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemecTsa MoseKyIsIpHOro U
HEMOJIEKYJISIPHOTO CTpOeHUS. THUIb
KPUCTAJIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[lonsiTHE O NUCTIEPCHBIX CHUCTEMAX.
[IpencraBieHne 0 KOJJIOUIHBIX pacTBOpax

15

WctunHbIE pacTBOPBI: HACBILLIEHHBIE U
HEHACBILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

Cnioco0OsI BeIpaKeHUST KOHIIEHTPAIU!
pacTBOpPOB

17

Permrenue 3amau ¢ UCIONIL30BAHUEM ITOHATHHA
""MaccoBasi 1071 paCTBOPEHHOTO BellecTra",
"MoJisipHas KOHIIeHTpauus"

18

Knaccuduxanus 1 HOMEHKIATypa
HEOPraHUYeCKUX BEILIECTB

19

Cucremarusaius 1 00001IeHNe 3HAHUN 110
TEME




20

KontponbHas pabota no temam "CtpoeHue
aroMma. [lepuonnyecknii 3aK0H 1
[leproandeckas cucTeMa XUMUYECKUX
anemenToB JI. 1. Menpneneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemecTs"”

21

Knaccudukanmsi XaMU4eCKIX PEeaKIuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs1 MacChl BEILIECTB; 3aKOH
COXPAHEHHUs U NPEBPALEHUS SHEPTUU ITPU
XUMUYECKHUX PEaKIMsIX

22

TennoBble 3(h(HEeKThI XUMUYECKUX PEaKLnii.
Tepmoxumuyeckue ypaBHEHHS

23

Brraucnenus 1o YPaBHCHUAM XUMHYCCKUX
peaKHI/If/'I U TCPMOXUMHUYCCKUM YPAaBHCHUAM

24

CKOpOoCTb XMMHUYECKOH peaKlyH, €&
3aBUCUMOCTH OT pa3IM4yHbIX (DAaKTOPOB.
KaTtanu3 u katanuzatopsl

25

['oMOreHHbIE U reTepOreHHbIE PEAKLIUN

26

[Tpaktuueckas padora Ne 1 o teme
"Bnustaue pa3nudHbIX pakTopoB HaA
CKOPOCTh XUMUYECKOM peakuun"

27

OO6paTtuMble 1 HEOOpATHMBbIE PEAKIINH.
XHUMHUUYECKOE PaBHOBECUE

28

[TpakTuueckas padora Ne 2 o reme
"BiusiHue pa3nuyHbIX GaKTOpOB HA
I10JI0’KEHNUE XUMHUYECKOTO paBHOBecus"

29

DnekTponuTrueckas gucconuanusi. CuiabHble
U cyia0ble AeKTponuThl. CTeneHp




Jucconuanmuu

Honnoe npoussenenue Bojbl. Cpeaa BOJHBIX

30 pactBOpoB. Bogopoauslii mokazateins (pH)
pacTBopa

31 I'mpaponus coneit. Peakuuu, mpoTekaromue B
pacTBOpax 3IEKTPOIUTOB
[TpakTrueckas padora Ne 3 o Teme

32 "XUMHYECKHE Peaklui B pacTBOpax
AIEKTPOJIUTOB"
OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIC

33 peakiuu. BaxuHeime oOKUCIUTENN U
BOCCTaHOBUTENH

34 MeTto/1 351eKTPOHHOTO (3J1IEKTOHHO-MOHHOT0)
OanmaHca

35 DNEeKTPOIU3 PACTBOPOB U PACILIIABOB
BELIECTB

36 Pemienue 3a1a4 pa3aMyHBIX TUTIOB

37 Pemenue 3aaau pa3nuyHbIX TUIIOB

38 Cucremarusanysa U 00001eHre 3HAHUN 110
teMe "XuMHuyeckue peakuu”

39 Konrponbnas pabora no teme "XuMuueckne
peakuun"
[Tonoxxenue HemeTasuioB B [lepuoanueckoit

40 CUCTEeMe XUMHUYECKuX dmeMeHToB J[. 1.
MemnneneeBa 1 OCOOCHHOCTH CTPOCHHUS UX
aToMOB. PU3MUECKUE CBONCTBA HEMETAIIOB

41 AJIoTponus HEMETaJUIOB (Ha MpuMepe

KHCIIOpOJa, cepbl, hocdopa u yrieposa)




Bomopon: monydyenue, puznueckue u

42 XMMHYECKHE CBOMCTBA. [ MapH bl
["anmoreHbl: HAXOXKACHHUE B IPUPOJIE, CIOCOOBI

43 noytydeHus1, GU3NIECKUe U XUMUICCKUE
CBOMCTBA
I'anorenoBonoponasl. Baxnernmue

44 KHCIIOPOJCOACPKALIUE COCTUHEHUS
raJloreHoB
JlaGopaTopHbie U IPOMBIIIEHHBIE CITIOCOOBI

45 [OJIy4eHus rajoreHoB. [Ipumenenue
rajoreHoB U UX COCIUHEHUN
[Tpaktuueckas padota Ne 4. Perenue

46 AKCTICPUMEHTAIBHBIX 3a]71a4 110 TEME
"T'anorensr"
Kucnopon: naboparopusie u

47 IIPOMBIIUIEHHBIE CIIOCOOBI MOTYYeHHUSI,
¢duznueckre u XxuMudeckue cBorictsa. O30H.
IIpumeHeHne KUCnopo1a u 030Ha

48 OKcubl ¥ IEPOKCUBI

49 Pemenue 3a1a4u pa3auvHBIX THIIOB
Cepa: HaxOXJIEHHE B IPUPOJIE, CTIOCOOBI

50 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKHUE
CBOMCTBa

51 CepoBoaopo, cyiabhuIsI

59 Kucnopoacoaepxaiiye coeTMHEHUS CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KUCIOTHI

53 ITpakTuueckas padora Ne 5. Permenue

HKCIIEPUMEHTANIBHBIX 3a1a4 1o TeMe "Cepa u




e€ coequuenus"

A30T: HaXO0X/IEHHUE B IPUPOJE, CIIOCOOBI

54 HOJy4YeHHUsl, GU3NUECKUE U XUMHUYECKUE
CBOMCTBAa. AMMUAaK, HUTPHUbI

55 Kucnopoaconepsxamime coeTMHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHUCIOTHI

56 [IpumeHeHne a30Ta U ero COeTMHEHUH.
A30THBIE yIOOpeHUS
dochop: HAXOKACHUE B IPUPOJIE, CTTOCOOBI

S7 NOJy4YeHUs1, PU3NIECKUE U XUMHUYECKUE
cBoiictBa. Pochuasl u pochun

58 Oxkcuasl hochopa, pochopcoaepxarime
kucinoTel. Conmu HocPOopHOIt KHCTOTHI

59 [Tpumenenue pocdopa u ero CoeTMHEHUH.
®dochopubie y1oOpeHUs
[TpakTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T u
docdop u ux coequHeHUS "
VYriepoa: HaXxoX/I€HHE B IPUPOJE,

61 aJUIOTPONHbIE MOAUUKALNY; (PU3HUECKHE U
XUMHYECKHE CBOMCTBA, MPUMEHEHUE

62 Oxcun yraepona(ll), okeun yranepona(lV),
yroJibHasl KUCIIOTa U €€ COMN

63 Pemrenue 3a1a4 pa3muyHbIX THIIOB
Kpemuuii: HaxoxaeHue B MpUpoJie, CiocoObI

64 HOJy4YeHUs, PU3NUECKUE U XUMHUYECKUE
CBONCTBa

65 Oxcun kpemuusi(1V), kpeMHUEBast KUCIIOTA,




CHUJINKAThI

IIpuMeHeHne KpeMHUS U €70 COCIUHEHUN.

06 CrekI10, ero noyiy4eHue, BUAbl CTEKIIa

67 Pemenue 3a1au pa3auvHBIX THIIOB

68 CucremaTtuzanus 1 00001IeHne 3HAaHUH 110
teme "Hemertamnbr"

69 KoHnTtponbHas padota o teme "Hemerambr"

70 AHanu3 pe3yJbTaToB KOHTPOJBbHON pabOTHI,
KOppEeKIHs OIMHO0K
[Tonoxenue merauios B Ilepuoguyeckoit

71 CHUCTEME XUMUYECKHX DJIEMEHTOB.
Oco0€HHOCTH CTPOEHUS JIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB

7 Ob6mue ¢pu3nueckre CBONCTBA METAJLIOB.
[TpuMmeHeHne MeTaIoB B ObITY U TEXHUKE

73 CmutaBsl MeTasuioB. Kopposust Mmetamios

74 Pewienue 3a1a4 pa3InyHbIX TUIIOB
DJEKTPOXUMUYECKUIN PsiJT HAPSIKEHUH

75 MeTauioB. O0mMe CrIoCOOBI MOTYYEHUS
METaJIOB
OO6mmas xapakTepucTrka Metamuios |A-
rpynmsl [leprogndeckoi cucTemMsl

76 XMMHYECKHX dJIeMeHTOB. HaTpuii u kanuid:
MoJTydeHue, PU3NICCKUE U XUMUICCKUE
CBOICTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COCIUHEHUN

77 O6mas xapakrepuctuka metamios IA-

rpymnsl Ilepuonnueckoi cuctemsl




XUMHUYECKHUX DJIEMEHTOB. Maramii n

KaJIBIUi: TIOy4YeHue, pu3ndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEIIECTB U UX COCTMHEHUI

78

KéctkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

79

AJIOMHHUI: TIOTy4eHue, Gu3ndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE

80

AmMdoTepHbIE CBOICTBA OKCHIA U
TUAPOKCHUA AJIFOMUHHA,
TUAPOKCOKOMIIJICKCHI AJIIOMUHHAA, UX
MPUMEHEHHE

81

Pemenne 3a1a4 pa3INYHbIX TUIIOB

82

[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"MeTaJuisl INIaBHBIX OArpymnm"”

83

OO0mas xapakTepuCcTUKa METAJIOB
no0ouHbIX noarpynn (b-rpymm)
ITeproanueckoii CUCTEMBI XUMUUYECKUX
AJIEMEHTOB

84

Du3nYeCcKue 1 XUMHUYECKHUE CBOMCTBA Xpoma
Hu €ero COC}IHHGHI/Iﬁ, X IpUMCHCHHUEC

85

Baxueiimme coeIMHEHNs MapraHia.
IlepmaHraHat kKanus, €ro OKMUCIUTEIbHBIE
CBONCTBa

86

dusnueckue U XUMUYECKHAE CBOUCTBA JKeJie3a
u ero coenuHenui. [lonydenue u
MIPUMEHEHUE CILIABOB XKeje3a

87

dusnueckue U XUMUYECKHAE CBOMCTBA MEIU U




€€ COCIMHEHUM, UX TPUMEHEHUE

duznyeckre 1 XUMUYECKUE CBOIICTBA [IMHKA

88 U €70 COEUHEHHM, UX IPUMEHEHHUE.
' IpOKCOKOMIIEKCHI IUHKA
[TpaxTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTANBHBIX 3324 10 TEME
"Mertasuibl TOOOYHBIX OATpy™I”

90 Pemenue 3a1au pa3auvHBIX THIIOB

o1 O060011eHe U cCUCTEMATH3alMs U3YYEHHOTO
Marepuaia no reme "Metamibr"

92 KoHnTtponbHas pabota mo Teme "MeTauibr"

93 AHanu3 pe3yJbTaToB KOHTPOJIBHOM paboThI,
KOppEeKIHs OIMHO0K
Poinb xumun B oOecrieueHu yCTOHYUBOTO

94 pa3Butus yenoBevecTna. [loHsTre o
HAyYHBIX METOJ]aX UCCJIEI0BAaHUS BELIECTB
Hay4Hble IpUHIHITBEI OpTaHU3aIH

95 XUMHYECKOI0 ITPOU3BOJICTBA.
[TpoMbInIeHHBIE CTIOCOOBI MOTYYEHHS
Ba)KHEUIIINX BEIIECTB

9% XUMUYECKOE 3arpsi3HEHNE OKpYKaroIen
Cpebl U €ro NOCIEACTBUS

97 XuMUA U 3J0pOBBE YEIOBEKA.
JlekapcTBeHHBIE CpeACTBA

98 Xumus riu. Pons xuMuu B o0ecrieyeHuun
MUILEBON O€30MaCHOCTH

99 KocmeTrnueckue u nappromepHbie CpeacTBa.

britoBas xumusa




XuMHs B CTPOUTENBCTBE. BaxkHelmme

100 CTPOMTENBHBIE U KOHCTPYKITMOHHBIE 1
MaTepHabl
101 XUMHUS B CEINBCKOM XO3SMCTBE. 1
Opranunyeckue U MUHEpaJIbHbIE YA00pEeHUs
102 Cucremaruzanus 1 00001IeHHE 3HAHUN TIO 1
TEME
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Xummus, 10 kiacc/ ,Kysnernoa H.E., Tutoa .M., I'apa H.H. Axumonepnoe
obmectBo «M3marenscTBo «IIpocBemienne»

» Xumus, 10 xmacc/ Ky3snenora H.E., Tutosa .M., I'apa H.H., AxunonepHoe
obmectBo «M3aarenscTBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA
* [IlaranmoB M.A. « Ypoku xumun» 10-11 xknacc, M., «Benrana- I'pad», 2019r.

* OctpoymoB W.I" HactonbHas kaura yuutens xumuu 10xmace, M.: Ipoda,
2021r.

» ObpazoBarenpHas KoJutekius Xumus (6a3oBbiid kypc) 10-11 kiacc-
(amekTpoHHBIH pecypc) ,« 1C» u mabopatopuu CHCTEM MYJIbTUMEINA
MapI'TV.

* Bupryansnas nabopatopus (351eKTpOHHBIN pecypc) 8-11kmace

* 3yeBa M.B. KOHTpoOJIbHBIE U IPOBEpOUYHBIe paboThl o xumuu 10-11 kinace
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
Hogas mikona. Onnaitn-mkona noarotoBku k EI'D mo Bcem npeameTam.
Pexxum noctyna: https://educont.ru/

Hogeriit auck. Ludposas oOpa3zoBarenbHas miaatdopma. Y yeOHbIe MaTEpHaIbl



JUISL TIEAAroroB U IIKOJIbHUKOB. MIHTepakTuBHBI KOHCTPYKTOpP YPOKOB M

ynpaxuaeHnuil. Pexxum nocrymna: https://educont.ru/

O6nako 3HaHui. IHTEpakTUBHBIE YPOKU U U(DPOBBIE TOMAIIHUE 3aJaHUSI.

Pexxum noctyna: https://www.imumk.ru/


https://educont.ru/
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