AOKYMEHT OO JIHCAH
JEKTPOHHOM IO, IIHCHIO
CepTu@uKAT: 634D 8766 DI CB21 C6OC FOFS 1C33

Baaaze:en: ComKMHa AHHa AneKcaHAPOBHa

JeiicTBuTe 1CH: € 23.01.2025 N0 18.04.2026

[TpunoxeHne K OCHOBHOI 00111e00pa3oBaTeIbHON
nporpamme — 00pa3oBaTeIbHON MporpaMmMe
cpenHero obmiero oopazoBaHus

Pabouyas nporpamma yuyeOHOro nmpeamera
«Xumusa» (yriay0JeHHbIH YPOBEHb)
nast ooyqyaromuxes 10-11 kaaccon

r. Kpacnoypansck 2025r.



HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIT
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B o0Opa3zoBarenbHbIX opraHu3zauusx Poccuiickoit  ®denepauuu,
peanu3yroNMX OCHOBHEIE 00pa30BaTebHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YriyOJIEHHOTO HW3Y4YEHUsI 3aHMMaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO  JIJIs
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XWMHM Ha3HaY€HUE MpeaAMeTa «XHUMUSD» MOJIy4aeT
NOAPOOHYI0  MHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOIMOJArarolIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETETBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMON MO
XUMUHU QYHKIIMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoW oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeHl cTpaTeruu
oOy4eHUs, BOCIIUTAHUS U PA3BUTHUSI 00YyYaIOIIUXCS CPEACTBAMH MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX JOCTHKCHUN OOYJaroIMXcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3YUYECHUST XUMUU:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIST W3Y4YeHUsT B paMKaxX OTACNbHBIX mpoduiei, mpexycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHE €ro I0 KjiaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIENOBATEIbHOCTh HU3Y4YEHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TIO3HABATENbHBIX  JACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHMS YYEOHOro MpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYCHUH TIPEeaMETOB 0a30BOr0 U YriayOJEHHOrO YpPOBHEM B CHCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHUs CIELUAJIBHBIX ECTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpedoBanuii ®I'OC COO k miaHupyeMbIM pe3ylibTaTaM OCBOCHHUs (eaepanbHOu
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHMM, YMEHHH palMOHAIM3aliu y4eOHOro Tpyna M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBisOIUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHnn moaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYIHOCTh HPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHuaia.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMUYECKOM CBSI3M W 3aKOHOMEPHOCTSAX MPOTEKaHUS peakUui,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHYECKass CBsI3b OOBSACHAETCS C TOYKU 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH IIPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa il KJIacCOB XUMUKO-(PU3nYecKoro npoduiis 60ab110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonornueckoro npoduiast OONbLINI yAENbHBIN Bec OyneT UMETh OpraHuveckas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUABL, OEIKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NOpeaMeTb», «MartemaTuka 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 oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepBOCTENEHHON 3HAYMMOCTU SBIIAETCS (DOPMUPOBAHHE OCHOB HAyKHU
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTU, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpEJIE;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y o0 yJaroImuxcs OCO3HAaHHOT'O ITOHUMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SBIICHUM, UMEIOIINUX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPAaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XMMHUEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

e yrIyOJIeHWE MPECTABICHUH O HAYYHBIX METOAaX TO3HAHUS, HEOOXOIUMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH WU3YUCHUU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHHUS K TMPOLeCCY TBOpUECTBA B O0JaCTU TEOPETUUECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUS
00111eueTI0OBEYECKUX IIEHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPBI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX IS U3YUYCHUSI XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa30oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl HW3Yy4YEHHs] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUMU 3aMELICHUs, HW30MEpU3aLuH,
JNETUAPUPOBAHUS, IUKIN3ALNN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBia3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTIO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuE MOJeKylIbl OeH3ona. dusmyeckue CBOICTBa apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aTKWIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIC Ta3pl. HedTh u €€ mpoucxoxaeHue.
KameHHbIH yroiap U mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXTY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPO/IOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMOaelCTBHE NHUTAJIOTCHAIIKAHOB C MAarHueM M IIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (U3UYECKUX CBOMCTB YIJIEBOJOPOAOB (PacCTBOPUMOCTh), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkKcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKEHUeE
yriiepoja U BOJOPOia B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BomopomHbie CBSI3M MEXKIAYy MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl TONyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIMK 3aMEILICHHS], B3AUMOJICHCTBHE C OPrAaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeopuILHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYINIbI H
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIe COETUHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aIbJACTHIOB U KETOHOB: PEAKIIUU IPUCOECAUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pusznueckue cBOMCTBA
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KHUCHOTHL. [lOHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHUHOBAsA, OJICMHOBAs, .JUHOJE8As,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, Gpu3nvecKkue U XMMUIECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXJAeHUE B mpupojie. GoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IIOKO3bI: PEAKIIMU C YHACTUEM CITUPTOBBIX U AJIbACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lomucaxapuasl: kpaxmann,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEIUTIOJIO3bI: TUAPOJIU3, MOdydeHue 3(upoB 1emumono3bl. [lonsTtue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alle€TaTHBIN MIENK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHueckoro psigaa. CTpoeHue aHUJINHA.
B3aumHoe BiMsSHHUE Tpymnm aToMOB B MoJiekyse aHuiInHa. (OcoOEeHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaHud. @Ou3ndyecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAsi M TpETHYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JCHATypamusl OCJIKOB IMMPHU HAarpeBaHHWU, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUN, CPEIHSST MOJIEKYISIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMM MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MAacCCOBBIM J0JIIM 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTaB, HAX0XKACHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUS, ONpEAEICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOILIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, JKOcHCTeMa, Owocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO ITATAHMS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIAM U ITepruogaM. 3Ha4YEHNE EPUOIAIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

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

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpPAICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

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

OOpatumbie 1 HEOOpaTHMBIC peaKIuu. XUMHUYECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass auccorumanus. CuibHble MW Cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3lIoKEHWE MEPOKCUAA BOAOPOJAa B NPUCYTCTBUHM KaTalld3aTopa, MOJEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenune HeMeTaioB B [leproanyeckon cucteMe XMMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, gusnueckvue M XUMHUUYECKHUE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3MUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupoje, CHocoObl MOMydeHUs, (U3HUUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
®duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetaioB B [lepuoandeckord cuCTeMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIITYPIHUs, MMUPOMETAIUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



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

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanaus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xene3a(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHue xKenesa u
€ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeneHue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJAE, H3Yy4YEHUE KOJUIEKIMU «MeTalibl M CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AJIOMUHHS W LHHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecrieyeHur yCTOMYMBOTO pa3BUTHA denoBedyecTBa. [lonstue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeacrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIUHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€30macHOr0 UCIIOJIb30BAHUS MPEMApPaTOB OBITOBO XMMHUH B TIOBCETHEBHOM KM3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIU OJIHO U3 BEUIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BBIX0/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KJacCu(UKalus, MepuoIUIHOCTh, HAOIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHnus3M, 3KocucTema, onocdepa, MeTabomM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronuxcst B MPoLIecce peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax U MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

VMHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B IMOJYYEHUH U OCIEAYIOIIEM aHAIU3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHMUS, STHIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU JIEATETLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHs BOMPOCOB PAIIMOHATIBLHOTO MPUPOIO0TIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4HsI PaA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIBTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKpYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YENOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuanbHOM KyJIbTYpbl, B PEIICHUU IJIOOATBHBIX MpoOsIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHSA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATDI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHATHS, OTpPasKaloIIne
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCTIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMU U  PETYJATHUBHBIMHU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEILHOCTH C MOCTABJICHHBIMU IEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B paccMaTPUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKON peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJiA (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000LIEHNS U BBIBOBI OTHOCUTENIBHO TIOCTOBEPHOCTHU PE3YJIbTATOB HCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3a]a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MH(DOpPMALMIO PA3NIUYHBIX BUAOB U (popm
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJB30BaHUS HH(POPMAMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA MTPU pabOTe C XUMUYECKON
uHboOpMalelt: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMU TIPHU BHITIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCICAOBAHUIN IMyTEM COTJIACOBAHUS TIO3HIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IIpe/jlaraéMblil alropuT™M JEHCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI JEATEILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpakaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJEM SKOJIOTHYECKOU, SIHEPTrEeTUUECKOU U
MUIIEBOM 0€30IMacHOCTH, B PA3BUTHUH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,



HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAJILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTHUCCKH 0OOCHOBAHHOTO OTHOIIICHHSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aromMHBIE OpPOWTAIM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
Tpymma, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS, TEOPUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUSI, O B3AUMHOM BJIUSIHUM aTOMOB U TPYIIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u |l pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIEeATEeIIbBHOCTH YEJIOBEKA, OOIUX HAYUHBIX MPUHIIUIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB JJISl MILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPHUHAJICKHOCTh M3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTACIIBbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIIEH, TOIYOJ, TJIMLUEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAsT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIECTB: AJTKAaHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB,  yriaeBojoB (MOHO-, JAU- W  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COETUHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
IpUMEHEHHE IPOAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPAllUU MBICIUTEIHLHON
NESTENIbBHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATHUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACyYE€Thl MO HAXOXKJICHUIO XUMHUYECKOH (HOopMyIibl
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJOTMYECKOM  O0e30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIIEPUMEHT (MOJYyYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH 11e71ecCO00pa3HOTr0 TOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICT rtokaszaresns [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUSA Kypca «OOmas w HeEopraHumdecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI U OOIIEH KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTa M, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS AIEKTPOIUTHUUYECKON IUCCOIUAINN, TMEPUOTUUECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX pEaKlHii, TePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BCIIECTB B OBITY W MPAKTUUECKON JEATEIBHOCTH YEJIOBEKa, OOIIMX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
[0 UX COCTABY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM NMPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(GEKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUUYECKUE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEPe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH,

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCJIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BbIXOa MPOAYKTa PEaKINH; 00BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3yYECHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOpMYIUPOBATH IETh UCCIIEOBAHUS, MPECTABIATH B Pa3IMUHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOJI0IaTh MTPaBUiIa TIOJIb30BAHUS XHMHUYIECKOM
MocysIol U j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HaBaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOJIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



YueOHO-TeMAaTHUECKHI IIJIaH

10 kaace (3 4 B Henento, Becero 102 yu.)

B Tom umnciie

DJIeKTpOoHHbIe (LM (ppoBbIE)

Homep Kon4ecTBo o0pa3oBaTe/ibHbIE PeCYPChI
TEMbI Tewa qacoB NPaAKTUY€CKHE | KOHTPOJILHBIE
padoTsI padoTbI
TloBTOpEHHE H yrIyGIeHHe https://infourok.ru/prezentaciya-po-himii-po-
1 3HaAHUU 22 1 1 teme-atomy-molekuly-veshestva-10-klass-
uglublyonnyj-uroven-7265065.html.
OcHOBHBIE IOHATHS OPTraHUYECKON bu6nuorexa [IOK
2 XHMHH 18 1 https://m.edsoo.ru/00ae054e
3 YrneBoaopoibl - ) . https://infourok.ru/prezenaciya-uglevodorodi-
himiya-klass-2726049.html.
Kucnopoacoaepxaniue https://resh.edu.ru/subject/lesson/4769/.
4 OpTaHWYECKUE COCTUHCHUS 18 4 1
A30T- U CepOCOIepIAIIIIE https://infourok.ru/metodicheskaya-
S) COEIUHEHUS 8 1 razrabotka-na-temu-nitrosoedineniya-dlya-
podgotovke-k-ege-v-klasse-2030532.html.
6 buonornyeckn akTUBHBIE BEIIECTBA 10 1 https://resh.edu.ru/subject/lesson/5952/.
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https://infourok.ru/metodicheskaya-razrabotka-na-temu-nitrosoedineniya-dlya-podgotovke-k-ege-v-klasse-2030532.html
https://infourok.ru/metodicheskaya-razrabotka-na-temu-nitrosoedineniya-dlya-podgotovke-k-ege-v-klasse-2030532.html
https://resh.edu.ru/subject/lesson/5952/

BricokomouiekynsipHbie https://resh.edu.ru/subject/lesson/6095/.
7 COCTMHEHUS 4 2
HUTOr'O: 102 9 6
Y4eOHo-TeMaTHYeCKMii IJIaH
11 kaacc (3 4 B Heento, Becero 1024.)
B ToMm uncie OJIeKTPOHHBIEC 00Pa30BaTEIIbHBIC PECYPChI
Homep Konauuecmeo
Tema
memul uacos MPAaKTUYECKHUE | KOHTPOILHEIE
paboThI paboThI
1 Hemerams 30 g 1 https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-
2669698.html
) Obue cBOMHCTBA 5 . L https://infourok.ru/prezentaciya-po-himii-na-temu-fizicheskie-i-
METaJIOB himicheskie-svoystva-metallov-3824199.html
Merabl TJIABHBIX https://infourok.ru/prezentaciya-na-temu-obshaya-harakteristika-
3 | moarpynn 10 6 1 metallov-glavnyh-podgrupp-i-iii-4710814.html
Merabl MOOOYHBIX https://infourok.ru/prezentaciya-po-himii-na-temu-obshaya-
4 | moxrpynm 10 1 harakteristika-metallov-pobochnyh-podgrupp-11kI-7780863.html



https://resh.edu.ru/subject/lesson/6095/

https://infourok.ru/magazin-materialov/prezentaciya-po-teme-
. Ctpoenue BelecTBa 10 1 stroenie-veshestva-himicheskaya-svyaz-eyo-vidy-mehanizmy-
obrazovaniya-kovalentnoj-svyazi-vodorodnaya-svyaz-11-klass-
1143650
TeopeTnueckoe https://nsportal.ru/shkola/khimiya/library/2025/03/31/Klassifikatsiya-
6 OMHUCAHUC XUMUHYCCKHIX 17 1 himicheskih-reaktsiy-11-klass
peakiuit
XuMuyeckas https://infourok.ru/prezentaciya-po-himii-na-temu-himicheskie-
7| TexHoNOrMA 8 tehnologii-7866308.html
XuMHST B TOBCETHEBHOM https://infourok.ru/prezentaciya-himiya-v-povsednevnoj-zhizni-
8 KU3HU 5
7147144.html
Xumuss Ha  ciayx0e https://nsportal.ru/shkola/khimiya/library/2015/08/06/prezentatsiya-
9 3
obmecTsa po-teme-himiya-v-zhizni-obshchestva
XuMug B COBPEMEHHOM https://infourok.ru/prezentaciya-k-uroku-estestvoznanie-
10 | nayke 3 -himiya-
sovremennaya-himiya-5391298.html
11 PesepBHOe Bpemst 2
HUTOI'O: 102 24

Kaneﬂnapﬂo-TeMaanecxoe NJJaHHPOBAaHUE




10 kamacce (mpopuabHBIA YPOBEHB)

Kos-Bo uacoB

DJleKTpOHHBbIE (LM (POBBIE)

Ne T Kou-go 06pa30BaTeJILHLIe PeCypcChl
eMa Hpaxr | Kontp.
ypoOKa 4acoB
H4.
Tema 1. IloBTOpeHue u yriydjaeHne 3HAaHUH
22 4.,
https://infourok.ru/prezentaciya-po-himii-po-
1 ATOMBI, MOJIEKYJIBI, BELIECTBA 1 teme-atomy-molekuly-veshestva-10-klass-
uglublyonnyj-uroven-7265065.html
https://infourok.ru/prezentaciya-po-himii-na-
2 Crpoenue aToma 1 temu-stroenie-atoma-izotopi-klass-
1229978.html
https://infourok.ru/prezentaciya-stroenie-
3 CTtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB. 1 elektronnih-obolochek-atomov-himicheskih-

elementov-1598275.html

Tleproauueckuii 3akon u Tlepuosmueckas https://_infour_ok.ru/prezenftaci_ya—k-uroku-
periodicheskiy-zakon-periodicheskaya-

4 cucTeMa XMMHU4YecKux anemeHToB /1. U. 1 - S -

sistema-himicheskih-elementov-

Menzeneesa dimendeleeva-2310739.html

5 X IMITUCCKAS. CES3E 1 https://resh.edu.ru/ buommoreka [JOK

https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adbac6

6 ArperaTHble COCTOSTHUS https://resh.edu.ru/

7 PacueTsl Mo ypaBHEHUSM XUMHUYECKUX PEAKIIUN bubmiorexa LHOK
https://m.edsoo.ru/00addbfa

8 PacueTsl 0 ypaBHEHUSAM XUMUYECKHUX PEAKLAN bubmmorexa [TOK
https://m.edsoo.ru/00addbfa

9 I"a30BbIC 3aKOHBI https://resh.edu.ru/

. bu6mmoreka [IOK

10 Knaccudukanmsi XuMHUUECKUX PeaKIHid https://m.edsoo.ru/00adbcb0

11 OKHCIUTENHEHO - BOCCTAHOBUTEIbHBIE PEAKITUN bubmiorexa [HOK
https://m.edsoo.ru/00adcade

12 OKHCIUTENBHO - BOCCTAHOBUTEIbHBIE PEAKITUN bubmmorexa [IOK
https://m.edsoo.ru/00adcade

13 Bakneiimme Kiraccbl HEOPraHUYECKUX BELIECTB https://resh.edu.ru/
bu6mmoreka [JOK

14 Peaxupu nonmoro obmena https://m.edsoo.ru/00add448
bu6nmoreka [JOK

15 Peaxupm normOTO 06MeEHa https://m.edsoo.ru/00add448

16 PactBopb! https://resh.edu.ru/

17 https://infourok.ru/prezentaciya-dispersnie-

KOJ'IJ'IOI/II[HBIC PACTBOPLI

sistemi-i-rastvori-klass-1268867.html



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

bu6mmoreka [JOK

1 r i 1
8 HAPOIHS CoreH https://m.edsoo.ru/00add9d4
19 KoMmnexkcHble coenMHEeHH 1 https://resh.edu.ru/
IMpakTnyeckas padora Ne 1. Peakiimonnas 05 http://chem-teacher.ru/wp-
20 CIOCOBHOCTD BEIECTB B PACTBOPAX. 1 content/uploads/2015/12/1DS_publ_2.pdf
HNucrpykrax o Th.
21 O06o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe 1
«OCHOBBI XUMUW
29 Kounrpoabsnas padora Ne 1 no teme «OCHOBBI 1
XUMHUW»
Tema 2. OcHOBHBIC TOHATHSA OPraHHUYECKOMN 18 4
XUMHU
23 IIpenMeT u 3HaUeHHE OPraHUYECKON XUMHUHU 1 bubmiorexa HOK
p p ' https://m.edsoo.ru/00ae054e
Boruncnenmne MonexkynsipHoi GopMyIibt bubmuorexa [IOK
24 1 .
BEILIECTBA 110 MPOJIYKTAM CTOpPAHUS. https.//m.edsoo.ru/OOaddbfa
o5 [IprurHbl MHOrOo0Opa3usi OpraHuyeCcKux 1 https://resh.edu.ru/
COEAMHEHUI
https://infourok.ru/prezentaciya-po-teme-
26 DJNEKTPOHHOE CTPOCHHUE U XMMUYECKHUE CBA3H 1 elektronnoe-stroenie-i-himicheskie-svyazi-

aToMa yriepoja

atoma-ugleroda-10-klass-uglublennyj-
uroven-7328937.html



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00addbfa

Buner rubpuausanum aroma yriepoaa u popma

https://nsportal.ru/shkola/khimiya/library/201

21 MOJIEKYII 3/12/28/prezentatsiya-k-uroku
https://infourok.ru/lekciya-na-temu-

28 Teopust XUuMHUUECKOTO CTPOEHUS OPraHUYECKUX osnovnie-polozheniya-teorii-stroeniya-

coenunenuii A. M. byrieposa organicheskih-soedineniy-a-m-butlerova-
1714136.html
https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-

29 Wsomepu. CocTannenne H3oMepos 6490554/izomeriia-izomery-6490525/re-
89f4bcdf-9ac1-4184-bcd8-eceche6fee03
https://www.yaklass.ru/p/himija/10-

30 CTpyKTypHast H30MEPHS OPraHUYECKUX klass/osnovy-organicheskoi-khimii-

COEMHEHHIA. 6490554/izomeriia-izomery-6490525/re-
89f4bcdf-9ac1-4184-bcd8-eceche6fee03
https://www.yaklass.ru/p/himija/10-

31 TD0CTDAHCTECHHAS H3OMEDHS klass/osnovy-organicheskoi-khimii-

poctp pus. 6490554/izomeriia-izomery-6490525/re-
89f4bcdf-9ac1-4184-bcd8-eceche6fee03

32 DnexTpoHHbIE 3 (HEKTH B MOJIEKYJIax https://resh.edu.ru/

OPraHNYEeCKUX COCTUHEHUH.
https://infourok.ru/prezentaciya-po-himii-na-
33 OCHOBHBIE KJIaCChl OPraHUYECKUX COEAUHEHUM. temu-osnovnye-klassy-organicheskih-
l'omonornueckue psapl soedinenij-gomologicheskie-ryady-
6417734.html
34 | HoMeHKIaTypa OpraHUYecKHX COeMHEHMIA. https://infourok.ru/prezentaciya-po-himii-

dlya-10-klassa-bazovogo-urovnya-




nomenklatura-organicheskih-soedinenij-
6753118.html

Oco0eHHOCTH U KJ'IaCCI/I(bI/IKaHI/ISI OpTraHHU4Y€CKUX

https://infourok.ru/prezentaciya-po-himii-
dlya-10-klassa-bazovogo-urovnya-

35 peakiuii 1 nomenklatura-organicheskih-soedinenij-
6753118.html
TuIbl XUMHYECKUX PEaKIUil B OpraHUuIeCKON h_ttpsz_/ / ir_1f0uro!<.ru/prez_entaciya-po-himii-
36 1 tipi-himicheskih-reakciy-v-organicheskoy-
XHMHH himii-klass-920993.html
KoBanentHas xumudeckast cBsi3b. OOMEHHBIH 1 htt_ps:{ / Ir?fourok.ru/ prez_entaCIya—p_o—hlmll—
37 . 1 tipi-himicheskih-reakciy-v-organicheskoy-
AOHOPHO-aKICUTOPHBIM MCXaHU3MBI. himii-klass-920993.html
OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU B https:// infc_Jurok.ru/ okis!?telno- ) )
38 . 1 vosstanovitelnye-reakcii-v-organicheskoj-
OpTaHIHICCKON XHMIH himii-podgotovka-k-ege-4896475.html
39 O00011IeHIE U CUCTEMATH3AIU 3HAHUI 110 TEME: 1
«OCHOBHBIE TOHSTUS OPTaHUYECKOW XUMUN»
40 KonTtpoabsHnas pa6ora Ne 2 o teme: 1
"OcHOBHBIE IOHSTHSI OPraHUYECKONH XUMHUH"
Tema 2. YriieBoaopoasbl 22 4,
41 Ankanbl. CTpoeHne, HOMEHKIATypa, U30Mepus, 1 https://resh.edu.ru/subject/lesson/6151/
¢usnueckue cBoicTBa
42 XHUMHUYECKHUE CBOMCTBA anKaHoB. [lomyyenue u 1 https://resh.edu.ru/

IMIPUMECHCHUC aJIKAHOB.




Pewrenne 3anau u ynpaxxHeHui 110 Teme:

https://resh.edu.ru/

43
"AnkaHbr"
IIpakTnyeckas padora Ne 2. CocraBieHue 05 http://chem-teacher.ru/wp-

44 | mogeneii MoJIeKyI yrieBoa0poaoB. MHCTpyKTa) content/uploads/2015/12/1DS_publ_2.pdf
o Th.
[uknoankansl. CTpoeHHe MOJIEKYJI, (pru3nueckue https://infourok.ru/tema-cikloalkany-10-

45 i K html
CBOMCTBa, KOH(GOpPMAIIHSL. ass-7016226.htm

46 XHMUMECKHE CBOJCTBA IIMKIOAIKAHOB. https://infourok.ru/tema-cikloalkany-10-
[TpuMeHeHHE IIUKIIOATKAHOB. Klass-7016226.html

47 Henpenenbnabie yrinesogopoasl. I'omonoru u https://resh.edu.ru/
H30MEpHI

48 Ankensl. CTpoeHHE, HOMEHKIJIATypa, U30MepHsl, https://resh.edu.ru/subject/lesson/5412/
(buznvecKue CBONCTBa

49 XuMu4yecKkue CBOMCTBa aakeHoB. CiocoObl https://resh.edu.ru/subject/lesson/5412/
MOy YCHUS

50 Pemrenne 3amau u ynpaxHeHul 1o TeEMe: https://resh.edu.ru/subject/lesson/5412/
"AnkeHsr"
IMpakTuyeckas padora Ne 3. [Tonyuenue 0,5 http://chem-teacher.ru/wp-

51 STHIIE- content/uploads/2015/12/1DS_publ_2.pdf

Ha 1 onbITHl ¢ HUM. MHCTpyKTax o Th.




Anxaguensl. CTpoeHHE MOJIEKYI U

https://resh.edu.ru/

52 HOMEHKJIaTypa. PU3ndecKkue 1 XUMUYECKUE
CBOICTBA aJIKaJAHECHOB.
https://infourok.ru/lekcionnyj-material-
53 o . kauchuki-10-klass-
IT .P . . .
PHPOAHBIM 1 CHHTCTHHCCIIH KayHyKH. TesHta 6512624.html?ysclid=m3876p7whia3408830
https://infourok.ru/razrabotka-uroka-himii-
Anxunel. CtpoeHue MoseKyir. Mzomepust u alkiny-izomery-i-gomologi-nomenklatura-
o4 HOMEHKJIaTypa. PU3N4ecKue 1 XUMUIECKUE fizicheskie-i-himicheskie-svojstva-alkinov-
CBOMCTBA AJIKUHOB 5454253html')ySCI|d=m387762daw7863538
19
55 O06o0011eHne 3HaHUH 0 MPeeNbHBIX U
HEMpeIeTbHBIX YTIEBOI0POIAX
ApomaTnyeckue yrieBoaopoabl (ApeHsl). https://infourok.ru/konspekt-uroka-s-
56 Benzoi. Gu3nyecKre ¥ XUMHIECKHE CBOMCTBA prezentaciey-areni-benzol-klass-
2336607.html?ysclid=m3877ubr5r77731351
4
https://infourok.ru/prezentaciya-po-teme-
57 Hedts, coctas, cBoiicTBa. neft-sostav-svoystva-
2485306.htm1?ysclid=m3878ik3nt860879602
58 I'eneTnyeckas CBA3b MEXKAY PA3INYHBIMA https://resh.edu.ru/
KJIacCaM¥ YTJIEBOIOPOJIOB
59 I'eneTnyeckas CBA3b MEXKAY PA3INYHBIMA https://resh.edu.ru/

KJIAaCCaMH YTJIEBOJIOPOIOB




["aoreHonpon3BOAHBIE YTIIEBOAOPOIOB.

https://resh.edu.ru/

60 1
CrpoeHne, HOMEHKIIaTypa, U30MEpHsl.
61 O06o001IeHre U CUCTEMAaTH3alMs 3HAHUH 110 TEME: 1 https://resh.edu.ru/
«YTIeBoA0pOab»
62 KonTtpoabsnas pa6ora Ne 3 o teme: 1
«YTIIeBOAOPOIBD
Tema 4 «Kucsopojacoaep:kamue 18
OpraHuyecKue coeIMHEeHUs»
63 CnupThl, CTpoeHUE, KIacCU(pUKAIUSA, H30MEPHS 1 https://resh.edu.ru/subject/lesson/4769/
1 HOMEHKJIaTypa.
64 XUMHMYECKUE CBOICTBA U MOIyYEHUE CIIUPTOB. 1 https://resh.edu.ru/subject/lesson/4769/
ITonyyenue
65 ITpocteie 3¢upsl. 1
66 IIpakTnyeckas padora Ne 4. [lonyueHnne 1 0,5 http://chem-teacher.ru/wp-
OpomaTana u3 stanona. Macrpykrax mo Th. content/uploads/2015/12/1DS_publ_2.pdf
67 MHOroaToMHbI€ CIIUPTHI 1 https://resh.edu.ru/subject/lesson/4769/
68 DeHoJIbI. 1 https://resh.edu.ru/subject/lesson/5727/
69 KapOoHumpHbIe COeTUHEHUS: allbICTUIBI U 1 https://resh.edu.ru/
KETOHBI
70 IpakTuyeckasi padora Ne 5. [Tonyuenue 1 0,5 http://chem-teacher.ru/wp-

anerona. Mucrpykrax no Th.

content/uploads/2015/12/1DS_publ_2.pdf




Kap6oHnoBsie kucnotsl. CocTaB, CTpOEHUE U

https://nsportal.ru/shkola/khimiya/library/202

1 HOMEHKJIATYpa. 1/01/28/urok-21-karbonovye-kisloty
72 XUMIHCCKIE CBOHCTBA KADGOHOBBIX KHCIOT https://nsportal.ru/shkola/khimiya/library/202
p ' 1/01/28/urok-21-karbonovye-kisloty
73 ToTVaeHIe 1 HDHMCHEHNE KADGOHOBLIX KICIOT https://nsportal.ru/shkola/khimiya/library/202
yi p p 1/01/28/urok-21-karbonovye-kisloty
IIpakTuyeckast padora Ne 6. [Tonnyuenue 0,5 http://chem-teacher.ru/wp-
74 YKCYCHOIi KHCIIOTBI M M3y4eHHUE 8 CBOHCTB. content/uploads/2015/12/1DS_publ_2.pdf
Nucrpykrax no Th.
https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-

75 HenpenenbHble KapOOHOBBIE KUCIOTHI 6850158/stroenie-i-svoistva-slozhnykh-
efirov-6813179/re-d87578bh-4e8d-47db-
9e58-8629489269ch
https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-

76 Crnoxxnbie 3(pupbl KApOOHOBBIX KUCIIOT. 6850158/stroenie-i-svoistva-slozhnykh-
efirov-6813179/re-d87578bb-4e8d-47db-
9e58-8629489269ch
https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/myla-

[ Mpura, sms-6876211/re-45e68292-alee-4e6a-b119-
772e2db43643

78 IpakTuyeckasi padora Ne 7. [Tonyuenue 0,5 http://chem-teacher.ru/wp-

srunanerara. MHcrpykrax no Th.

content/uploads/2015/12/1DS_publ_2.pdf




O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUI 10 TEME;

79 "Kucnopoacoaepaiiiue opraHu4ecKkue 1
BelecTna"
KonTtpoabsnas pabora Ne 4 no Treme:
80 «Kucnopojconepxaiinue opraHuuecKue 1
COETUHEHUS»
Tema 5. A30T- U cepocoaep:kanue
coeUHEeHUsI 84
Hurtpocoenuuenus. DneKTpOHHOE CTpPOEHUE 1 https://|nfourok.ru/me_todlches_kaye_ul-
81 razrabotka-na-temu-nitrosoedineniya-dlya-
HUTPOTPYIIIEL. podgotovke-k-ege-v-klasse-2030532.html
82 ITony4yenue HuTpocoequHeHUN. B3pbIiBuaTeie 1 https://resh.edu.ru/
BEIIECTBA.
83 Amunbl. CTpoeHHE U XUMUYECKUE CBOKCTBA 1 https://resh.edu.ru/
aMUHOB.
84 Apomarndeckue aMuHbl. AHAIUH. [Ipumenenne 1 https://resh.edu.ru/
Y TIOJTy9CHHUE aHWJIMHA
85 Cepaoprannueckue coequnenns. OcoOeHHOCTH 1 https://resh.edu.ru/
WX CTPOEHUS U CBOWCTB.
86 ['eTepornukimueckre CoeTMHEHHUS. 1 https://resh.edu.ru/




HI/IpI/IZ[I/IH KaK npeACTaBUTECIIb CCTUYJICHHBIX

https://resh.edu.ru/

87 TETEPOLUKIIOB. DJIEKTPOHHOE CTPOCHUE 1
MOJICKYJIBI.
O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 https://resh.edu.ru/
88 Teme: "A30T- U cepocoaepIKaIinue 1
coenuHeHus"
Tema 6. BuoJiornyeckn aKTUBHBIE BelECTBA 10 4.
89 XKupsl kak crnokHble 3(QUpPHL. TTUIEPUHA U 1 https://resh.edu.ru/subject/lesson/5952/
BBICIIUX KapOOHOBBIX KHCIIOT.
OOm1as xapakTepucTHKa yrieBojos. CTpoeHue https://resh.edu.ru/subject/lesson/6150/
90 MOHOCaxapuJ0B. JINHEWHbIE U TUKINYECKHE 1
CTPYKTYpbl. XUMUYECKUE CBOKMCTBA
01 OTtnenpHBIE IPEICTaBUTENN MOHO- U 1 https://resh.edu.ru/subject/lesson/6150/
OJINTOCaXapuI0B
92 [Tonucaxapuael. Lemtrono3a. Hutpater u 1 https://resh.edu.ru/subject/lesson/5413/
areTaThl 1eJuTI00361. [IpuMenenne
93 O06o061IeHre 10 TeMe «YTIIEBOIB) 1
94 AmuHOKHCnoTEL. COCTaB, CTPOEHUE, H30MEPHSL. 1 https://resh.edu.ru/subject/lesson/4743/
du3nvyecKue ¥ XUMUIECCKIE CBOHCTRA.
95 Ilentuae! u nonmunentuasl. HaxokneHnue B 1 https://resh.edu.ru/subject/lesson/4743/

MPUPOJIE U UX OMOJIOTHYECKAsl POIb.




benxu. Cocras, crpoenue. ®U3NKO-XUMHUUECKHE

https://resh.edu.ru/subject/lesson/4743/

96 .
CBOICTBA.
97 HykiienHOBBIE KHCIOTBI — OUOIIOIUMEPEI https://resh.edu.ru/
KounrpoJabsHnas padora mno teme «A30T
98 COJIEpIKaIlie OpraHNIeCKUE BEIIECTRA.
buonoruuecku akTUBHbBIE BEIIECTBA»
Tema 7. BbICOKOMOJIEKYJISIPHbIE COCAUHEHUS
99 OO0mrre MOHITHS 0 CHHTETHIECKUX https://resh.edu.ru/subject/lesson/6095/
BBICOKOMOJICKYIISIPHBIX COCTUHEHUSX.
100 [Tnactmaccer. [IpakTuyeckas padora Ne 12, 0,5 http://chem-teacher.ru/wp-
PacnosnaBanue miactukoB. MucTpykTax o Th. content/uploads/2015/12/IDS_publ_2.pdf
101 Cunrernueckue kaydyku. CHHTETHUYECKUE https://resh.edu.ru/subject/lesson/6095/
BOJIOKHA
102 IMpakTuyeckas padora Ne 13. PacioznaBanue 0,5 http://chem-teacher.ru/wp-

BOJIOKOH. MHCcTpyKTax 1o Th.

content/uploads/2015/12/IDS_publ_2.pdf




YueOHO-TeMAaTHUECKHI IIJIaH

11 knacce (3 4 B Heaen1o, Bcero 1024.)

B Tom yucie

9J'ICKTpOHHI)Ie O6pa3OBaTeJ'II)HI>IC PeCypChI

Homep Tona Konuuecmeo
memuwl yacoe IMPaKTUYECCKUE | KOHTPOJIbHBIC
paboThI paboThI
1 HeMmeras 30 g L https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-
2669698.html
) O6rme cBolicTa ) . L https://infourok.ru/prezentaciya-po-himii-na-temu-fizicheskie-i-
METAaJIOB himicheskie-svoystva-metallov-3824199.html
MerTansl TJIaBHBIX https://infourok.ru/prezentaciya-na-temu-obshaya-harakteristika-
3 HOATPYIII 10 6 1 metallov-glavnyh-podgrupp-i-iii-4710814.html
MerTansl MOOOYHBIX https://infourok.ru/prezentaciya-po-himii-na-temu-obshaya-
4 | moxrpymnm 10 1 harakteristika-metallov-pobochnyh-podgrupp-11kl-7780863.html
https://infourok.ru/magazin-materialov/prezentaciya-po-teme-
. CrpoeHue BelecTa 10 1 L stroenie-veshestva-himicheskaya-svyaz-eyo-vidy-mehanizmy-
obrazovaniya-kovalentnoj-svyazi-vodorodnaya-svyaz-11-klass-
1143650
Teopetnueckoe https://nsportal.ru/shkola/khimiya/library/2025/03/31/klassifikatsiya-
6 OITMCAHHUC XUMHICCKNX 17 1 1 himicheskih-reaktsiy-11-klass

peakuuii




Xumuyeckas https://infourok.ru/prezentaciya-po-himii-na-temu-himicheskie-
7| TexHoNOTHA 8 1 tehnologii-7866308.htm
XuMHS B OBCETHEBHOMN https://infourok.ru/prezentaciya-himiya-v-povsednevnoj-zhizni-
8 KU3HU 5
7147144 html
Xumuss Ha  ciyx0e https://nsportal.ru/shkola/khimiya/library/2015/08/06/prezentatsiya-
9 3
obuecTsa po-teme-himiya-v-zhizni-obshchestva
XHMHS B COBPEMEHHOU https://infourok.ru/prezentaciya-k-uroku-estestvoznanie-
10 3 1 -
Hayke sovremennaya-himiya-5391298.html
11 PesepBHoe Bpems 2
HUTOTO: 102 24 7
Ka.neﬂz[apﬂo-TeMaaneCKoe NJIaHHPOBaAHUE
11 knace (mpoduIbHBIA YPOBEHB)
Ne Tema Kon- Kon-Bo yacoB OnextpoHHble (11MppoBbIe 00pa3oBar)
ypoKa BO IIPaKTU4d | KOHTP pecypcrl
4acCoB
1. | Hemerammsl. 1 https://infourok.ru/prezentaciya-k-uroku-estestvoznanie-sovremennaya-
Knaccugukanus nmpocTsix himiya-5391298.html
BCIIIECTB
2. | Bomopon 1 https://nsportal.ru/shkola/khimiya/library/2013/03/20/prezentatsiya-po-
teme-vodorod
3. | I'anorensr 1 https://ppt-online.org/700906




Xiop https://nsportal.ru/shkola/raznoe/library/2013/06/15/prezentatsiya-po-teme-
khlor
4. | KucnopoaHsie https://nsportal.ru/shkola/raznoe/library/2013/06/15/prezentatsiya-po-teme-
COCIMHEHUS XJI0pa. khlor
5. | Xmoposoaopoa. CossiHas https://nsportal.ru/shkola/raznoe/library/2013/06/15/prezentatsiya-po-teme-
KHCJIOTA. khlor
6. | @Top, Opom, Mo U UX https://infourok.ru/magazin-materialov/prezentaciya-po-himii-ftor-brom-
COEMHEHUS. jod-i-ih-soedineniya-974166
7. | [IpakTnyeckasi paéora
Ne 1. Pemienue
OKCIICPUMCHTAJIbHBIX
3aJ1a4 I10 TEMEC
«I'ajoreHsIy.
8. X ANLKOreHEL https://infourok.ru/magazin-materialov/prezentaciya-po-himii-ftor-brom-
' jod-i-ih-soedineniya-974166
9. | O30 —  amioTpomHas https://ppt-online.org/837850
MOIU(UKAIINS KACIOPOA.
10. | Mepokcua Bomopoma u €ero https://infourok.ru/prezentaciya-po-himii-na-temu-peroksid-vodoroda-i-
IPOU3BOJIHBIE. ego-proizvodnye-11-klass-4535885.html
11 Cepa https://infourok.ru/prezentaciya-po-himii-na-temu-peroksid-vodoroda-i-
) ego-proizvodnye-11-klass-4535885.html
12 | CepHblii aHrUaApUI U CepHast https://infourok.ru/prezentaciya-po-himii-na-temu-peroksid-vodoroda-i-
KHCIIOTA. ego-proizvodnye-11-klass-4535885.html
JlaGopaTopHbIii OTIBIT.
N3ydeHne cBoOWCTB cepHOI
KHCJIOTHI U €€ COJICH.
13 | Ceposomopon. CynbdupL. https://infourok.ru/prezentaciya-po-himii-na-temu-peroksid-vodoroda-i-
CepHUCTHIH a3 ego-proizvodnye-11-klass-4535885.html
14 | IlpakTuuyeckasi pabora Ne

2. Pemenue
IKCMICPUMEHTAILHBIX  3a7a4
10 TeMe «XaJIbKOTE€HbD».




15

Pemenune 3aJ1a4 "
BBIIIOJIHEHAE  yNPaKHEHUH
10 TeMaM

«["anoreHs» U
«XaJIbKOT€HbI».
16 | Dnementsr TIOATPYTIIBI https://nsportal.ru/shkola/khimiya/library/2020/01/28/azot-prezentatsiya-
aszora. po-himii-9-klass-gabrielyan-o-s
17 Asor https://nsportal.ru/shkola/khimiya/library/2020/01/28/azot-prezentatsiya-
' po-himii-9-klass-gabrielyan-o-s
18 | AMMUaK u COJIM aMMOHUS. https://nsportal.ru/shkola/khimiya/library/2018/03/29/ammiak
JlaGopaTopHbIii OIIBIT.
N3y4yeHue CBONCTB BOJHOTO
pacTBOpa amMMHaKa.
JlaGopaTopHblii OIIBIT.
CBolicTBa coJjied aMMOHHUS.
19 | NpakTuyeckas paGora Ne https://infourok.ru/prezentaciya-po-himii-prakticheskaya-rabota-
3. «Ilonyuenue avMmuaka u poluchenie-ammiaka-2425243.html
H3Yy4YCHUC CTO CBOWCTBY.
20 | Okcuasl a3oTa. https://multiurok.ru/files/priezientatsiia-oksidy-azota.html
21 https://nsportal.ru/shkola/khimiya/library/2020/10/20/prezentatsiya-
A30THas KUCJIOTa U €€ COJIH. -
azotnaya-kislota
22 Docdop https://nsportal.ru/shkola/khimiya/library/2019/02/09/prezentatsi-po-teme-
' fosfor-i-ego-soedineniya
23 | ®ocdopHBI  aHTUAPHA U https://nsportal.ru/shkola/khimiya/library/2019/02/09/prezentatsi-po-teme-
(GochOopHBIE KUCITIOTHI. fosfor-i-ego-soedineniya
24 IpakTnyeckas: padora Ne
4, Pemenue
SKCIICPUMCHTAJIbHBIX 3a1a4
1o TeEMe «IeMEeHTHI
MOATPYHIIBI a30Ta.
25 https://nsportal.ru/shkola/khimiya/library/2017/03/20/prezentatsiya-k-
Yraepoa. . . .
uroku-uglerod-i-ego-soedineniya
26 https://rutube.ru/video/f36626cef54fdd6a965a69164151d9db/ k-uroku-

CoemuHeHus yriaeposa.

uglerod-i-ego-soedineniya




JlabopaTopHbIi OIBIT.
KauecTtBeHHass peakiusi Ha
KapOOHAT-HOH.

27 | Kpemuwuii. https://resh.edu.ru/subject/lesson/2069/main/

28 CoenuHeHUS KPEMHHUS. https://infourok.ru/prezentaciya-k-uroku-shelochnye-metally-oksidy-i-gidroksidy-
JlaGopaTopHbIii OMBIT. natriya-i-kaliya-7592478.html
UcnbiTanue pacTtBopa
CUJIMKATa HATPHS
WUHIUKATOPOM.
JlaGopaTopHblii OMBIT.
O3zHakoMJIeHHE ¢ 00pa3aMu
MPUPOIHBIX CHUITUKATOB.

29 | O6ob6maromee https://infourok.ru/prezentaciya-k-uroku-shelochnye-metally-oksidy-i-gidroksidy-
IIOBTOPEHUE II0  TEME natriya-i-kaliya-7592478.html
«HemeTanns».

30 | KonrpoJnHasi padora Ne https://infourok.ru/prezentaciya-k-uroku-shelochnye-metally-oksidy-i-gidroksidy-
1 mo Teme «HemeTamann. natriya-i-kaliya-7592478.html

31 CpoiicTBA ¥ METOZBI https://infourok.ru/prezentaciya-k-uroku-shelochnye-metally-oksidy-i-gidroksidy-
[MOJIyYEHHUST METAJUIOB. natriya-i-kaliya-7592478.html

32 CriiaBi https://infourok.ru/prezentaciya-k-uroku-shelochnye-metally-oksidy-i-gidroksidy-

) natriya-i-kaliya-7592478.html

33 | O0mas xapaKTepUCTHKa https://infourok.ru/prezentaciya-k-uroku-shelochnye-metally-oksidy-i-gidroksidy-
MIESJIOYHBIX METAIJIOB. natriya-i-kaliya-7592478.htm|

34 | Harpwii u xawid. https://infourok.ru/prezentaciya-k-uroku-shelochnye-metally-oksidy-i-gidroksidy-

JlabopaTopHblii  ONBIT

O3HaKoMIICHHE c
MUHEpPATIAMHU Hu
BaXKHEHIIINIMU
COCIMHEHUSIMH

ICJIOYHBIX METAJIJIOB.

natriya-i-kaliya-7592478.html




35

OOmas  XapakTepHUCTHKA
3JIEMEHTOB TJIaBHOU

noarpynisl I rpyniebr.

https://infourok.ru/prezentaciya-na-temu-metalli-vtoroy-gruppi-glavnoy-
podgruppi-1358143.html

36

Maruui u ero
COC/IMHCHMUS.
JlaGopaTopHbIii  ONBIT
CBoilicTBa MarHus M €ro
COCIUHEHUN.

https://nsportal.ru/shkola/khimiya/library/2012/03/16/magniy

37

Kanpmuii u €ro
COEIMHEHHS.
JlabopaTopHbIii  ONBIT.
CBoiicTBa COCTUHEHUN
KaJIbIUs

https://nsportal.ru/shkola/khimiya/library/2018/02/04/kaltsiy-i-ego-
soedineniya

38

KectkocThb BOJBI "
CIOCOOBI €€ YCTpaHEHUSI.
JlaGopaTopHblii ONBIT .
KecTkoCcTh BOJBI.

https://nsportal.ru/shkola/khimiya/library/2015/11/28/prezentatsiya-
zhyostkost-vody-i-sposoby-eyo-ustraneniya

39

ATroMuHUH —
XUMHUYECKHUH DJIEMEHT |
IIPOCTOE BEILLECTBO.
JlaGopaTopHblii  ONBIT.
CBolicTBa aTIOMUHMUA.

https://nsportal.ru/npo-spo/estestvennye-
nauki/library/2023/03/10/prezentatsiya-po-teme-alyuminiy

40

CoevHEeHNs aJTIOMUHHS.
JlaGopaTopHblii  ONBIT.
CBoiicTBa  COEOUHEHUI
ATFOMUHUSL.

https://nsportal.ru/npo-spo/estestvennye-
nauki/library/2023/03/10/prezentatsiya-po-teme-alyuminiy

41

Pemenne 3aja4 u
BBITIOJTHCHHE
YIPAKHEHUM 10  TeMe
«MeTamisl TJIaBHBIX
MOATPYIII.




42

IIpakTnyeckass padora
Ne 5. Pemenue
AKCIEPUMEHTAIbHbBIX
3ama4 no TemMe «MeTalbl
TJIaBHBIX TTOATPYIID.

43

Oo6mas XapaKTepPHUCTUKA
MEPEXOTHBIX METaJIJIOB.
Xpom.

CoenuHeHus XpomMa.
3aBUCUMOCTh KHUCJIOTHO-
OCHOBHBIX N OKUCJIHUTCIBHO-
BOCCTaHOBHUTEIBHBIX
CBOICTB oT CTENEHU
OKHCJICHUSI MeTaJlIa.

https://ppt-online.org/1448456

44

Maprasnen.

https://infourok.ru/material.htmI?mid=129709

45

XKenmezo kak XUMHYECKUN
3JIEMEHT. Kenezo —
MIPOCTOE BEIIECTBO
JlabopaTopHbIii ONBIT.
N3yuyenune MUHEPAJIOB
Kenesa.

https://nsportal.ru/shkola/khimiya/library/2013/03/08/prezentatsiya-po-
teme-zhelezo

46

CoenuHeHus xele3a.

https://nsportal.ru/shkola/khimiya/library/2013/03/08/prezentatsiya-po-
teme-zhelezo

47

Mens.

JlaGopaTopHbIii OMBIT.
CaolicTBa MeaH, €€ CIIJIaBOB
Y COEJIMHCHUM.

https://nsportal.ru/shkola/khimiya/library/2024/11/02/prezentatsiya-med-i-
eyo-svoystva

48

Cepebpo

https://infourok.ru/prezentaciya-serebro-udivitelniy-metall-1107247.html

49

3010T0.

https://infourok.ru/prezentaciya-po-himii-po-teme-zoloto-4999142.html

50

Hunk

https://infourok.ru/prezentaciya-himicheskij-element-cink-7779051.html

o1

Pryts

https://infourok.ru/prezentaciya-po-himii-na-temu-rtut-3382179.html

52

KonTpoasHnas padora Ne
2 110 TeMe «MeTaluIbDy.

I




53 | fddnpo aroma. SlaepHbie https://nsportal.ru/shkola/fizika/library/2015/11/01/yadernye-reakii
peakuuu
54-55 https://infourok.ru/magazin-materialov/prezentaciya-elektronnye-
ICKTPOHHbIC konfi li-atomov-elementov-v-osnovnom-i-vozbuzhdyonnom-
KOH(HTypanun aToMOB. onfiguracii-a y
sostoyanii-985126
56-57 | KoBajneHtHast CBs3b W https://nsportal.ru/shkola/khimiya/library/2021/11/07/prezentatsiya-po-
CTPOCHHE MOJICKYJI. teme-kovalentnaya-himicheskaya-svyaz
58 | Honnas cBs3b. CTpoeHue https://ppt-online.org/84765
HOHHBIX KPHUCTAJIJIOB.
59 | Meramunyeckast —~ CBSI3b. https://ppt-online.org/1044011
KpI/ICTaJIJ'II/I‘ICCKI/Ie
PCIICTKU MCTAJIJIOB.
60 | MexXMONeKyIsIpHbIC https://ppt-online.org/832642
BSaHMOHCﬁCTBHH.
61 | O6o6maromee
IMOBTOPCHUC o TEMC
«CTpoeHHe BEeIECTBaY.
62 | KouTtposbHas pabora:
CtpoeHnue BemecTna
63-64 | TerioBsie 3 heKThI https://infourok.ru/prezentaciya-po-himii-na-temu-teplovie-effekti-
XUMHYECKHUX PEaKIHii. himicheskih-reakciy-klass-540902.html
65 https://nsportal.ru/shkola/khimiya/library/2011/11/18/urok-khimii-v-11-
3akoH ['ecca.
klasse-po-teme-zakon-gessa
66 | DuTpomnus. Bropoii 3akoH https://nsportal.ru/shkola/khimiya/library/2011/11/18/urok-po-khimii-v-11-
TEPMOTHHAMMKH. klasse-po-teme-entropiya
67 | Dueprus  ['mbbca https://infourok.ru/prezentaciya-energiya-gibbsa-11-klass-profilnyj-uroven-
KPUTEPUH 7581889.html
CaMOIIPOU3BOJIbBHOCTU
XAMHYECKUX PEaKIUM.
68 Pemenne 3amau mo teme

«XuMH4eckKas
TEPMOJIUHAMUKA.




69-70

CKOpOCTh ~ XMMHYECKOH
peakIuu. 3akoH
NENCTBYIOIINX Macc.
XUMHUYECKOE PABHOBECHE

https://nsportal.ru/shkola/khimiya/library/2025/01/14/prezentatsiya-k-
uroku-skorost-himicheskih-reaktsiy

71 | 3aBHCHMOCTH  CKOpPOCTH https://nsportal.ru/shkola/khimiya/library/2025/01/14/prezentatsiya-k-
pEaKIUU OT TEMIICPATYPHI. uroku-skorost-himicheskih-reaktsiy

72 https://nsportal.ru/shkola/khimiya/library/2021/04/07/prezentatsiya-po-
Karanus. KaranuzaTopsl. himii- _—

imii-kataliz-11-klass

73 | XuMH4ecKoe paBHOBECHE. https://infourok.ru/prezentaciya-po-himii-himicheskoe-ravnovesie-princip-
Koncranta paBHOBecwHs. le-shatele-2698694.html
[Tpunnun Jle [larense.

74 | IlpakTuuyeckasi padora https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-faktorov-na-
Ne 9. «CKOpOCTh skorost-reakciy-klass-1148938.html
XUMHYECKUX peaKuui.
XUMHUYECKOE
paBHOBECHE.

75 | MoHHOE  TpoOM3BEICHUE https://infourok.ru/prezentaciya-po-himii-profil-11-klass-na-temu-
BOJIBI. Bomoponusrii dissociaciya-vody-vodorodnyj-pokazatel-5230190.html
IIOKa3aTeCllb.

76 | Xumudeckoe paBHOBECHE https://infourok.ru/rastvory-himicheskoe-ravnovesie-zakon-dejstvuyushih-
B PAcTBOpAX. mass-4767982.html

77 | XuMU4ecKre HCTOYHUKH https://nsportal.ru/shkola/khimiya/library/2021/11/02/prezentatsiya-po-
TOKa. DJIEKTPOIIN3. teme-elektroliz-11-klass

78 | Ob6obmarormee
IMOBTOPCHHUEC 110 TEMEC
«TCOpeTI/I‘-ICCKI/Ie OCHOBBI
XUMHUN)).

79 | KonrpoabHas pa6ora Ne
3 o TeMe
((TeOpeTquCKHe OCHOBBI
XUMHN».

80 | Hayunsie TIPUHIIAITBI https://nsportal.ru/shkola/khimiya/library/2025/04/01/prezentatsiya-himiya-

OpraHu3anuu

i-proizvodstvo-11-klass




XUMHYCCKOI'O
IMPONU3BOJCTBA.

81 | IIpom3BOACTBO  CepHOI https://infourok.ru/prezentaciya-proizvodstvo-sernoj-kisloty-11-klass-
KHCJIOTBI. 7848532.html

82 | Ilpou3BOACTBO aMMHUaKa. https://infourok.ru/prezentaciya-proizvodstvo-ammiaka-1540164.html

83 | Cruiassl https://nsportal.ru/shkola/khimiya/library/2019/03/04/prezentatsiya-splavy

84 | IIpou3BOACTBO  CILIABOB, https://nsportal.ru/shkola/khimiya/library/2011/11/26/prezentatsiya-po-
qyryHa u Jip. teme-sposoby-polucheniya-metallov-splavy

86 https://nsportal.ru/shkola/khimiya/library/2011/11/26/prezentatsiya-po-
HpOI/ISBOI[CTBO CTaJIn. .

teme-sposoby-polucheniya-metallov-splavy

87 | [IpoMbIIIIeHHBIN https://ppt-online.org/117159

opr AHNYECKUH CHHTE3.
88-89 | Xumuueckoe 3arpsisHCHUE https://infourok.ru/prezentaciya-na-temu-zelenaya-himiya-6606578.html

OKpYKaroleu cpenpl.
«3eneHas XUMHUS.

90 https://infourok.ru/prezentaciya-po-himii-o-pishe-s-tochki-zreniya-himii-
e 7963092.html

91 | JlekapcTBEHHBIC https://infourok.ru/prezentaciya-po-himii-na-temu-lekarstva-klass-
Cpe/ICTBa. 556160.html

92 | Kocmernueckue " https://infourok.ru/prezentaciya-na-temu-kosmetika-2114346.html
nap@roMepHbIe CPEeICTBA.

93 | bertoBas XuMusI. https://infourok.ru/prezentaciya-na-temu-bitovaya-himiya-390043.html
JlabopaTopHbIii  ONBIT.
3HAKOMCTBO C MOIOIIAMH
CpeICTBAMU.

94 | [IurMeHTHI M KPacku https://infourok.ru/prezentaciya-na-temu-pigmenti-929152.html

95 | Xumus B CTpOUTEILCTBE. https://ppt-online.org/1123412
JlaGopaTopHbIii  ONBIT.
Kien.

96 | XumMuss B CEIBCKOM https://infourok.ru/prezentaciya-po-himii-na-temu-himiya-i-selskoe-

XO3SICTBE.
JlaGopaTopHbIii  ONBIT.
3HAKOMCTBO c

hozyajstvo-5704087.html




MUHEPATbHBIMU
yA0OpEHUSIMU U U3yUYEHUE
MX CBOMCTB.

97 | Heopranuueckue https://infourok.ru/prezentaciya-po-materialovedeniyu-na-temu-
MaTepHaIbl. neorganicheskie-materiali-steklokeramika-3472800.html

98 | Merojonorusi Hay4YHOTO https://infourok.ru/prezentaciya-po-materialovedeniyu-na-temu-
UCCIICIOBAHMSL. neorganicheskie-materiali-steklokeramika-3472800.html

99 | UCTOYHUKH XUMHYECKOU wall-208364184 277
nHpopmanuu.

100 | O6obmaromice
noBTopeHue 3a kKypc 11
KJ1acca.

101-

102

PesepBHOe Bpems




MMPOBEPSIEMBIE HA EI'3 IO XUMWHU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJBHON MIPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OGPA3OBAHUSI

Kox
NpoBePsSIEMOro
TpedoOBaHUs

1

11

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHHsI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

Brnanenue cucteMol XUMHUYECKUX 3HaHI/II>'I, KOTOpPAas BKIIFOYACT:

OCHOBOIOJIATAIONIME MOHATHS (XUMHYECKHI JJIEMEHT, aTOM, H30TOIbI, JJIEKTPOHHAas 00ojouka atoma, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANM aTOMOB, OCHOBHOE€ M BO30Y)XJIEHHOE COCTOSHUE aTOMa, HOH, MOJIEKYyJa, BaJ€HTHOCTb,
3JICKTPOOTPHILIATEILHOCTh, CTCIIEHb OKUCICHHUS, XMMHUYeCKasl CBsA3b (G- M T-CBSI3b, KPATHBIC CBSI3H), THOPUIAM3AINUS
aTOMHBIX OpOMTajiel, KpucTaJulMyeckass pemeérka, Mojb, MOJSpHas Macca, MOJSPHBIM 00BEM, MoJsipHas
KOHIIGHTpAlLUsi, pacTBOpbl (MCTUHHBIC, JUCHEPCHBIE CHCTEMBI), KPUCTAJUIOTMIPATHI, YIJIEPOAHBINM CKeJeT,
GbyHKIMOHAIbHAS TpyMa, paguKkal, U30Mepbl, CTPYKTypHas (Gopmyia, n3oMepus (CTpyKTypHasi, TeoMeTpuyecKas
(uMc-, TpaHCU30MEPHS ), TOMOJIOTHYECKHM PsiJl, TOMOJIOTH, YTTIEBOAOPOIbI, KUCIOPOA- ¥ a30TCOJAEPKAIINE COSIMHEHMS,
OMOJIOTHYECKH AaKTHUBHBIE BellecTBa (yIJIEBOABI, JKUPBI, OEJIKH), MOHOMEp, IOJHMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COEAMHEHUS, KpPEKHUHT, pPU(POPMUHT, THUMNBl XUMHYECKHUX peaKIuil (OKHUCIUTEIHHO-
BOCCTAaHOBUTENbHBIE, IK30- U AHAOTEPMUUYECKUE, PEAKIIMM MOHHOIO OOMEHa, TOMO- U T'eTeporeHHble, 00paTHUMble U
HeoOpaTUMBIE), PacTBOP, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, IEKTPOIUTHUECKAs JUCCOLUAIUS, CTETIEHb JUCCOLUAIIH,

OKHCJINTCIIb, BOCCTAHOBUTCIIb, 3JICKTPOJIN3, CKOPOCThH XUMHYSCKOMN pCaknu, XUMUYCCKOC paBHOBGCI/Ie)

1.2

TEOPUHU M 3aKOHBI (TEOpPUS XUMHUYECKOIO CTpOEHMsI opraHudeckux BemecTs A.M. bymiepoBa, Teopus

ANEKTpoJUTUYECKON nucconmanuu, llepuoguueckuit 3akon .M. MenpaeneeBa, 3aKOH COXpPAaHEHHUS MAcCChl),




3aKOHOMEPHOCTH, CHUMBOJHUYECKUHN S3BIK XUMHH, MHUPOBO33PCHUYCCKUEC 3HAHUA, JICKAIIKWEC B OCHOBE ITOHHMMAHUA
MNPUIUHHOCTH W CUCTCMHOCTHU XHMHUUCCKHX ﬁBHCHHfI, COBpPCMCHHBIC NPCACTABJICHUA O CTPOCHUHM BCIICCTBA Ha

aTOMHOM, MOJIEKYJISIPHOM U HaMOJIEKYJIIPHOM YPOBHSX

MNpEaACTaBIICHHUA O MCXaHU3MAX XHUMHUYCCKUX peaKuHﬁ, TCPMOANHAMUYCCKUX U KUHCTUYCCKUX 3dKOHOMCPHOCTAX HUX

L3 MPOTEKaHHUs, O XUMHUYECKOM PaBHOBECHUH, IUCIIEPCHBIX CUCTEMAX

14 (akTOJIOrMYECKHUE CBEJEHUS O CBONCTBAX, COCTaBE, IOJIYYEHHMM M O€30IaCHOM HCIIOJIb30BAHUM Ba)KHEHIIIMX
' HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON AESITETbHOCTH YeIOBEKa

15 oOlIre Hay4dHbl€ MPUHIMIIBI XUMUYECKOTO MPOU3BOJCTBA (HA MPUMEpE MPOU3BOJICTBA CEPHOM KHMCIOTHI, aMMHAKa,
' MeTaHoJIa, epepaboTKH HEPTH)
2 CdopMUpoOBaHHOCTH YMEHUIA BHISBIISTD:

21 XapaKTepHbIEe MPU3HAKUA U B3aUMOCBSI3b U3YUECHHBIX MIOHATUHN, IPUMEHATh COOTBETCTBYIOIINE TOHATHS IIPA OITMCAHUN
' CTPOEHHS U CBOMCTB HEOPTAaHUYECKUX U OPTraHMYECKUX BEIIECTB U X MIPEBPALICHUN

99 B3aMMOCBSI3b XMMHMUYECKHX 3HAHUN C MOHATHAMU M MPEJCTAaBICHUAMHU JIPYTUX MPEIMETOB JUIsl Oojiee OCO3HAHHOTO
' MOHUMAaHUA U O0BSICHEHHSI CYIIIHOCTH MaT€pPUAIbHOTO €IMHCTBA MUpa
3 ChopMupoBaHHOCTh YMEHHUS UCIIOJIBb30BATh:

31 HAaUMEHOBAHMUS XUMHUYECKHX COCIMHEHUN MEXIYHAPOJHOIO COK03a TEOPETHMUECKONM M MNPUKIAAHON XMMHHM U
' TPUBHUAJIbHbIE HA3BAHUS BEILIECTB, OTHOCSIINXCS K U3YUE€HHBIM KJIacCaM OPTaHUYECKUX M HEOPTAHUYECKUX COSTMHEHHM

3.9 XUMHYECKYI0O CHMBOJIUKY JUIS COCTaBJIEHHS (DOPMYJT HEOPraHMYECKHX BEIIECTB, MOJIEKYJISPHBIX U CTPYKTYPHBIX
' (pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHUYECKHX BELIECTB
4 ChopMHUpPOBaHHOCTH YMEHUS KJIACCH(DHUITMPOBATD:

41 HEOpraHWYeCKHE BEIIECTBA, CaMOCTOSITENbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUM Ui KIacCU(PHUKALUU HM3YydaeMbIX
' XUMUYECKUX OOBEKTOB

42 OpraHMYecKHe BEIIECTBA, CAMOCTOSITENILHO BBIOMPAaTh OCHOBAaHMS W KPUTEPUU IS KIacCH(PUKALMHN H3y4aeMbIX

XUMHAYECKUX 00BEKTOB




0 PA3JIMYHBIM MPU3HAKAM (YUCITY U COCTABY pEarupyrolix BEIIECTB, TEUIOBOMY A IEKTY peakIiu, H3MEHEHHIO CTEIEeHEH

43 OKHCIICHUS SJIEMEHTOB, 0OPaTUMOCTH PEAKIINH, YIACTUIO KaTall3aTopa)
ChopMupoBaHHOCTH yMEHHUSI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB (B OCHOBHOM M BO30YKAEHHOM
5 COCTOSIHUM) U MOHOB XMMHUYECKHX 3jieMeHTOB | — 4 mepuonoB Ilepuonnueckoit cucrems! .M. MenneneeBa u ux
BAJICHTHBIC BO3MOKHOCTH, UCIIOJIb3Ysl MMOHATHS S-, p-, U-3JIEKTPOHHBIE OPOUTAIIH, SJHEPTETUUECKHE YPOBHH
6 ChopmupoBaHHOCTH yMEHUS O0BSCHITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMBbIX
VMU COEIUHEHMH 110 IEpUOJaM U rpynmnam
7 ChopMupoBaHHOCTh YMEHHUS COCTABIIATh YPABHEHUS! XUMUUECKUX PEAKIIUN M PaCKphIBATh UX CYIIHOCTb:
7.1 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA IOCPECTBOM COCTABICHUS JJIEKTPOHHOIO OajlaHca 3TUX peakuui
79 YPaBHEHMsI peakIMil pa3luYHbIX TUIOB; MOJHBIE U COKpALIEHHbIE YpaBHEHUs peaklUii HOHHOro OOMEHa, YYUTHIBas
' YCIJIOBHS, IPA KOTOPBIX 3TH PEaKLUU UAYT 10 KOHLA
7.3 peakuuii THAPOIIN3a, peakiiii KOMIUIeKco0Opa3zoBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHHUSA)
8 ChopMupoBaHHOCTh YMEHUS IOATBEPXKIATh:
Ha KOHKPETHBIX INpHMepax XapakKTep 3aBHUCHUMOCTU PEaKIMOHHOW CIIOCOOHOCTH OpPraHMYeCKHUX COEIMHEHHUH OT
8.1 KpaTHOCTU U THUIAa KOBAJIEHTHOH CBA3M (G- U M-CBS3M), B3aUMHOTO BJIMSIHHSI aTOMOB U TPYIIIl aTOMOB B MOJIEKYJaX, a
TaK)Ke OT OCOOCHHOCTEH peanu3aly pa3IuyHbIX MEXaHU3MOB IPOTEKAHMsI peaKnuit
8.2 XapakTEepHble XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH HSKCIEPUMEHTAMU W 3aIllUCAMHM YpaBHEHUU
' XUMHUYECKHUX PEAKIIUIM
CdopMUpOBaHHOCTh YMEHHUSI XapaKTepHU30BaTh COCTAaB M BaKHEMIIME CBOMCTBA BEILIECTB, MPUHAIJISKANUX K
9 ONpeAeNEHHBIM KJIaccaM M IpylnaM COEAMHEHHH (IPOCThIE BEIIECTBA, OKCUABI, THAPOKCHU/BI, COJIU; YIIIEBOAOPOBL,
npocTbie 3pUpHI, COUPTHI, (DEHOIIBI, ANbAETUIbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(UPBI, )KUPBI, YTIIEBO/BI,
aMUHBI, aMUHOKHUCJIOTHI, OCITKH )
10 ChopMupoBaHHOCTb YMEHMS IPOBOANUTH PACUETHI IO XMMHUYECKUM (hOpMyJIaM M ypaBHEHHSIM XUMUYECKUX PEaKIUH ¢

HCIIOJIB30BaHHUEM (1)I/ISI/I‘IGCKI/IX BCJIIMYHH:




10.1

10.2

MacCChbI (06’béMa, KOJIM4YECTBA BCHICCTBa) ImpoayKra p€akiuuu, €CJInu OJHO U3 NCXOJHBIX BCIICCTB JaHO B BUAC pacTBOpa

C oIpenenEHHON MacCOBOH JI0JIei pacCTBOPEHHOTO BEIIECTBA UITH IaHO B H30BITKE (MMEET IPUMECH)

MaccOBOW WM 00BEMHOM J0JIH, BBIXO/a MPOAYKTA PEaKIH

10.3

TEIUIOBOTO 3 deKTa peaKIuii

10.4

00BEMHEIX OTHOIICHUI Ira30B

10.5

M0 HAXOXACHUIO XUMUYECKOHN (hOpPMYJIbI BEIIeCTBa

11

12

13

14

BJIaIleHI/IC CHCTEMOM 3HAaHUMU O MCTOJax HAay4YHOI'0 IO3HAaHUIA SIBJICHHI IprUpoaAbI, UCIIOJB3YEMBIX B CCTCCTBCHHBIX
HayKaX W YMCHUC INPUMCHATH OTU 3HAHUA IIPHU IKCICPHUMCHTAJIBHOM HCCICAOBAHHWU BCHICCTB U IJIA 00BACHEHHS

XUMHNYCCKUX HBHGHHﬁ, HMCHOIUX MECTO B ITPHUPOAC, HpaKTI/I‘ICCKOﬁ JCATCIIbHOCTH YCJIOBCKA U B HOBCCﬂHeBHOﬁ KHU3HHU

C(l)OpMI/IpOBaHHOCTB YMCEHUSA TIPUMCHATH (I/ICHOJ'H:BOBB.TB) 3HaHHA O COCTaB€ U CBOMCTBax BCIICCTB  JJIA
BKCHepHMCHTaJII)HOfI IMPOBCPKHU THUIIOTE3 OTHOCUTCIIBHO SaKOHOMepHOCTeﬁ MPOTCKAHUA XHUMHUUYCCKUX peaKHI/Iﬁ n
IMPOTrHO3UPOBAHUA BO3MOXKHOCTEH UX OCYIICCTBJICHUA, CHUCTCMHBIC XHMWYCCKHUEC 3HAHUA JJId OOBSICHEHUS U
IMPOrHO3UPOBAHUA HBHCHHﬁ, HMCHOIINX €CTCCTBCHHOHAYYHYIO ITPUPOAY; I IPUHATUA I'PAMOTHBIX peHICHI/Iﬁ npo6neM B

CUTyalluAX, CBA3aHHBIX C XHUMHEH

CdopMupoBaHHOCTH YMEHHS INITAHUPOBATH U MPOBOIUTH XUMHUYECKUN IKCIIEPUMEHT (TIOJyYeHHE U U3YyYeHHE CBONCTB
HEOPraHMYECKUX M OPTraHWYEeCKUX BEIIECTB, KAYECTBEHHBIC PEAKIMH YTIIEBOAOPOIOB PAa3IUYHBIX KJIACCOB U
KHCIIOPOJICO/ICPIKANTUX OPTaHWYECKUX BEIISCTB, PENICHWE JKCIEPUMEHTAIBHBIX 33Jad 10  Paclo3HABaHHUIO
HEOPTaHWYECKNX M OPTraHWYECKHUX BEIIECTB) C COONIOJICHMEM MpaBMJI O€30MacHOT0 OOpalieHUs C BEIIECTBAMH W
nabopaTopHbIM 00opynoBaHUEM; (GOPMYTUPOBATh LEIH HCCIEAOBAaHUS; MPEACTaBIATh B pa3nudHod (opme

PE3YJIbTATHI SKCICPUMCHTA, AHAJIU3UPOBATH U OUCHUBATH UX JOCTOBCPHOCTDH

ChopMUpOBaHHOCTh YMEHHS OCYIIECTBIISATH II€TICHANIPABICHHBIN IMOWCK XUMHUYECKOW HH(POPMALUU B PA3IUIHBIX
WCTOYHUKAX (Hay4dHass ¥ ydeOHO-HaydHas JIMTEpaTypa, CPeicTBa MaccoBo mHpopmManuu, ceth HTEepHET U apyrue),
KPUTUYECKH aHAIM3UPOBATh XMMHYECKYI0 WH(OpMAIHIO, TepepadaThiBaTh €€ M HCIOJIBb30BaTh B COOTBETCTBHU C

NIOCTaBJICHHON Y4eOHOM 3anadeit




15

ChopMHpOBaHHOCTH YMEHHUS IPOrHO3UPOBATh, AHAIN3UPOBATh U OLICHUBATh UH(POPMALUIO C NO3UIMHA 3KOJIOTHYECKON
0€30MacHOCTH TOCIEACTBUI OBITOBOW M TNPOM3BOJCTBEHHOM [ESATEIBHOCTH YENIOBEKA, CBA3AHHOW C mepepaboTKoi
BEIIECTB; C(hOPMUPOBAHHOCTH YMEHHI OCO3HABATh OMACHOCTh BO3JCHCTBUS HA YKMBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEILIECTB, IOHMUMasi CMBICJI [TOKA3aTelsl NPeAeIbHOM JOIMyCTUMOM KOHIIEHTpPAIMK, U MOSCHATh HAa IIPUMepax CHOCOObI

YMCHBIICHUS 1 TPECAOTBPALLICHUS NX BPEAHOI'O BOS,I[GI‘/‘ICTBI/IH Ha OpraHnus3m 4CJIOBCKa




HNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'D
IO XUMHUHN

Kon IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

1 TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

Crpoenue BemectBa. CoBpeMeHHasi MOZIETb CTpOeHUs aroma. Pacnpenenenue
AJIEKTPOHOB 110 3HEpreTHYeckuM ypoBHAM. Kilaccudukauus XuMHYECKHX
11 ar1eMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTHUECKUX YPOBHEH aTOMOB (S-, -,
d-amemenToB). OCHOBHOE M BO30YXKIEHHOE COCTOSIHUSI aTOMOB. DIICKTPOHHAS

KoH(uUrypauus aroma. BaneHTHbIE 3JIEeKTPOHBI

Ilepnonnueckas cucrema xumudeckux daemeHTtoB .M. MeHnneneesa.
®usnyeckuit cmbica Ilepuogunueckoro 3akona .M. MenaeneeBa. [Ipuuunsl u
1.2 3aKOHOMEPHOCTH H3MEHEHHMSI CBOMCTB DJJEMEHTOB M HX COCAMHEHUM I10
NepuoJiaM W TpyIaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJIHBIX COGHHHGHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

13 BanentHocts. DnekTpoorpunareabHocTh. CTEneHb OKUCIIEHUS

Buel xumMuueckoil cBs3M (KoBaJleHTHAas!, MOHHAs1, METaJNInYecKasi, BOJOPOIHAas)
U MexaHu3Mbl €€ oOpazoBaHMs. MeXMOJIEKyIspHblE B3aUMOJCHCTBUS.
14 BemectBa  MOJNEKYJIApPHOIO M HEMOJIEKYISAPHOIO  CTpOCHUA.  THIIBI
KPUCTAJIMYECKUX PELETOK. 3aBUCUMOCTh CBOMCTBa BELIECTB OT THUIA

KPUCTAJUIMYECKON pEeIETKH

Xumuueckas — peakuus.  Kmaccupukauus — XMMHUYECKHMX — peakuuid B

Lo HEOPTaHMYECKOW U OPTaHMYECKOW XMMHUHU. 3aKOH COXPAaHEHHSI MAaCChI BEIIECTB
1.6 CKOpOCTh peaKiu, €€ 3aBUCHMOCTh OT Pa3INnIHBIX (PAKTOPOB
1.7 TennoBble 3¢ (eKThl XUMUYECKUX peakluil. TepMOXUMHUYECKUE YpaBHEHHS
18 OOpatumble peakiuu. XUMH4eckoe paBHOBecHe. DakTophl, BIHUIOIIKME Ha
' cocTosHue xumuueckoro papHoBecus. [Tpunnun Jle [llatense
Onekrponutnyeckas nuccoruanus. CuiabHble U cinaldble 31ekTponauTsl. Cpena
1.9 BOJIHBIX pacTBOPOB BEUIECTB: KuUCHas, HeHTpanbHas, mienoyHas. CremneHb
Jrcconranyy. Peakiimym HOoHHOTO 0OMeHa
110 I'uaponus coneit. MonHoe npousBenenne Boabl. Bonopoaneiit nokasarens (pH)
' pacTBopa
CriocoObl  BBIpaKEHHSI ~ KOHIIGHTPAIlMM  PacTBOPOB:  MaccoBas  JIOJIsS
111 pacTBOPEHHOIO BENIECTBA, MOJSApHAs KOHIEHTpaunus. HacelmeHHble |

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaJ'IJ'IOl“I/IIIpaTLI




1.12

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pCaKknuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM PH. MeTosl anekTpoHHOro OaaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HCOPTraHN4YCCKUX BCIICCTB

2.2

2.3

XUMHYECKHUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kaauil, KaJIbLIHM,
MarHui, aJlfOMUHUH, [UHK, XPOM, XKEJIe30, Mellb) U uX coeauHeHui. Oomue
CIIOCOOBI TIOJTYYCHHSI METAJIJIOB

XUMHUYECKHUE CBOMCTBA BAKHEHINIMX HEMETA/UIOB (TaJOTEHOB, CEphbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) W HX COCAMHCHUH  (OKCHIOB,

KHCJIOPOJICOIEPIKALUX KUCIIOT, BOAOPOIHBIX COEAMHEHUI )

2.4

I'erermueckas cBSI3b HCOPTraHNYCCKUX BCUICCTB, NPUHAMJICKAIIUX K

Pa3jInYHbBIM KjIacCaM

2.5

###Par#H# nenTnukanns HeopraHmueckux coeAuHeHnii. KauecrpeHuble

pC€aKluu Ha HCOPraHN4ICCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE  IIOJIOKEHUS TCOPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKHUX
coenuHeHuit A.M. bytnepoBa. YriiepoaHblii CKelneT OpraHudeckoi MOJIEKYJIbI.
KpaTHOCTh XMMUYECKOH CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-TUOpUAM3aIMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

crpoeHust mosekyn. ['omonoru. ['omonornuecknii psa. Mizomepust u n3oMepsl

3.2

[TonssTue o  QyHkuMoHanbHOM rTpymme. OpHueHTauuOHHbIE  A(PQPEKTHI

3aMeCTUTEIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccupUKAIMU OpraHWYecKUX BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COEAMHEHUN (CHCTEeMaTHuecKas) W TpPHUBHAIbHbIE HA3BaHUS

BaKHEHIIINX HpeHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOp8.I[HK8.HBHHfI U HOHHBIA MEXaHH3MBbI pCaKkIuu. Ilonsatue o

Hykneopuie u snextpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKEHHE, KPEKHWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxmnoankanpl. Cnemuduka CBOWCTB IUKIOATKAHOB C MAaJIbIM

pa3sMEpoOM IUKIIA. Peakuuu NMPUCOCAUHCHUA U paJUKAJILHOTI'O 3aMCIICHUA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEAKIIUU IPUCOCTUHEHUS (TAJIOTeHUPOBAHKE,
TUAPUPOBAHUE, THIPOTATOTEHUPOBAHNE, THIPATAallUs), TOPEHUS, OKUCICHUS U
nonuMepu3anuu. [IpoMblieHHbIe M Ta00OpPaTOpPHBIE CIOCOOBI MONYYCHUS

AJIKCHOB




3.7

Ankanuenbl. XMMHUUYECKHE CBOICTBA alIKaJUEHOB: PEAKIMH MPUCOCTUHEHUS
(rumpupoBaHHe, rajlOreHupOBaHuE), ropeHust u nonumepusauuu. [lomyuenue

aJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUY TPUCOEAMHEHUSI (TaJOTEHUPOBaHUE,
THJIPUPOBAHUE, TUpATAUsl, THAPOraIOTeHUPOBAaHUE) KaK CIOCO0 MONTYy4EeHUS
MOJIMMEPOB U APYTUX MOJE3HBIX NPOAYKTOB. Peakiuuu 3amenienus. ['openue
aleTWIEHAa KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBApKU U

pe3ku MetaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWUMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU DIEKTPOYUILHOTO
3aMelIeHus], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
roperusi. OCOOEHHOCTH XMMHUYECKHX CBOWCTB Tonyosa. [lonydenue Oensona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

Croco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHUPTHL. XHMHUYECKHE CBOWMCTBA:
B3aMMOJICIICTBME C HAaTpUEM KaK CHoco0  yCTaHOBJIEHMSI  HAJIUYMS
TMJIPOKCOTPYINIbI, C  TaJOr€HOBOAOPOAAMH  KaK  CIOCO0  MOJy4eHUs
pacTBOpUTENIEH, BHYTPU- M MEXMOJEKyJsApHas naeruapartanus. Peaxnus
ropenusi. [lomyueHune sTaHona: peakiusi OpOXKEHHUS TIIOKO3BI, THAPATAIUS
STWJIEHA. OTWUJIEHIJIMKOJIb M IJIMLEPUH KaK IPEICTaBUTENU IPEAebHbBIX

MHOI'0AaTOMHBIX CIIMPTOB

3.11

3.12

®denon. Xumuueckue cBOMCTBa ¢eHona (peakuuu ¢ HaTpHeM, TUAPOKCHUAOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMHUYECKUE CBOMCTBA MPEAEIBHBIX albACTUIO0B: THIPUPOBAHUE;
KayeCTBEHHbIE PEAKIMU Ha KapOOHWIbHYIO IpyHmy (peakuusi «cepeOpsHOro
3epkaia», B3aumoseinctaue ¢ ruapokcuaoM meau (I1). [lonyyenne npenenbHbIX
AJIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanuvsa ancTUJICHA. AIIGTOH Kak

MNpeaACTaBUTECIIb KETOHOB. OcobeHnHOCTH PCaKknnu OKUCIICHUS allCTOHA

3.13

KapOoHoBBIE KHCIIOTBI. XMMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XHUMHYECKHX CBOMCTB MYpaBBUHOM
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE aJIKAHOB, AJKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Briciue

MNpEACIIbHBIC U HCITPCACIIBHLIC Kap60HOBBIC KHCJIOTBI

3.14

Cnoxubple >Qupbl U kupbl. CHnocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
ObparumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(QUPOB B
nuUIeBoi u napdroMepHoil MpoMbIUIeHHOCTH. JKUpPBI Kak CIO0XHBbIE 3(UpPbI
[NIMLEPUHA M BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOMICTBA >KUPOB:

TUAPUPOBAaHUE, OKHcIeHue. ['maponus, wiM OMBUICHHE, )KMPOB Kak CIOC00




MPOMBINIJICHHOTO TIONYYSHHS COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XWMHUYECKUE CBOWMCTBA IVIIOKO3Bl: PEAKIMM C YYacTHEM CIHMPTOBBIX H
aJbJIETUIHOM TPy U MOJOYHOKHCIIOE OpoxeHue. [IpumeHenne riokossl, €€
3Ha4YeHUE B KU3HEEATeIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a.
BoccranaBnuBaroniue M HEBOCCTAaHABIMBAIOLIME AMcaxapuiabl. ['maponus
nucaxapuoB. Ilonucaxapuiel: kpaxmai, riukoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMmayla, TJIMKOIN€Ha M LeJUIono3bl. Pusnyeckue CBOWCTBA Kpaxmalla U
LEJUT0JIO3bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bl: THAPOJIN3, OTydeHHE
3¢pupoB 1emiono3sl. IloHATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHUCKO3a,

aleTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTAMHU,
peaknus TOpeHHsS. AHWIMH KakK IpPEJICTaBUTEIb apOMaTHYECKHX aMHUHOB.
XHUMHYECKHUE CBOWCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. I[loaydeHne aMUMHOB aJIKWIMPOBAHUEM aMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOJOPOJI0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI Kak amM(OTEpHbIE OpPraHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyionme Oenku. XUMHUYECKue
CBOICTBa OEJIKOB: TMAPOIIN3, IeHATYypallysl, KaYeCTBEHHbIE (IIBETHBIE) PEaAKIINU

Ha OeJKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOWCTB IIOJIMMEPOB OT
cTpoeHUsI MojieKyJa. OCHOBHBIE CHOCOOBI TMOITYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuu MoJuMepHu3aiuy 1 noiukonaeHcaunu. Knaccuduxamms

BOJIOKOH

3.19

###Par#H# nenTndukanus opraHMuecKux coeIMHeHni. Pemenne

SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha pACIIO3HABAHNUEC OPTraHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'enernueckas cBA3b MEXKIY KJIACCAMU OPTaHUYECKUX COEIUHEHUN

XUMUS U KU3Hb

XuMus B moBceAHEeBHOW >ku3HU. [IpaBuia OezomacHOW paboOTBHl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEITbCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIJIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM

rasbl, UX COCTaB U ucnoiab3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKH YI‘JICBOIIOPOIIOB)

4.3

XUMHUST U IKOJOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl U €ro

nocaencteus. OxpaHa rugpocgepsl, MOYBbl, aTMOC(ephl, (GIopbl U (hayHbI OT




XMUMHAYECKOro 3arpsisHeHus. IIpoOnemMa OTXOIOB M MOOOYHBIX MPOIYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKU SHCPTHUU

OO0mmue mpeacTaBleHUs. O MPOMBIIUICHHBIX CIIOCO0aX MONYUYEHUS XUMUICCKUX

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

4.4 nBeTHas ~ Metauryprus.  CTEKI0O M CWIMKAaTHAsT — HPOMBIIIJICHHOCTb.
[MpombitiienHass  opraHuueckass Xumus. CeIpb€  UIS  OpraHHUYECKOU
MPOMBIIIIIICHHOCTH

5 HHHPar###Tursl pacu€THBIX 33124
#i#HPar###Pacu€Tpl Macchl BelecTBa UM 00bEMA ra30B 10 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WIH 00BbEMY OHOTO U3 YUACTBYIOIINX B
pEaKIMK BEIIeCTB

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

5.3 #HH##Par###PacuéTbl 00BEMHBIX OTHOIICHHH ra30B IMPU XMMHUYECKUX PEAKITUIX

5.4 ###HPar##PacuéTsl macchl (00bEMa, KOTMUECTBA BEIIECTBA) TPOAYKTOB

' pEaKIMU, €CIIM OJHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 ###Par##PacuéTsl MaccoBOM MM 0OBEMHOM TOJTM BBIX0/1a MPOAYKTA PEAKIIUU
' OT TEOPETUIECCKH BO3MOIKHOTO
###Par##PacuéTsl maccel (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTA

5.6 PEaKIuu, €CIIU OJTHO U3 BEUIECTB JIAHO B BHJIC PACTBOPA C ONMPEACIEHHOM
MacCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA

5.7 #H##Par###PacuéThl C HCTIOIb30BAaHUEM TTOHATHI «MacCOBast IOJISI», «MOJISIpHast

' KOHIIEHTPAIUS», «PACTBOPUMOCTH
#H##Par###Haxoxnenre MoJeKysipHON (OPMYJIIBI OPraHMYECKOTO BEIIECTBA
5.8 IO €ro MJIOTHOCTU U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJISIIUX B €r0 COCTAB,

HJIU 110 TPOAYKTAM CropaHusa










