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HOACHUTEJBHAA 3AIINCKA

Pabouast mporpaMma o XUMHUHM Ha YPOBHE CpPEIHETO 00IIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepaibHOM 00pa3zoBaTENBHOM MTPOrpaMMBbl cpeiHero oo1iero oopazopanusi(POIT
COQ), npencrabieHHbiXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusg Ha ypOBHE YIUIYOJIEHHOTO HU3YUYEHHUsI 3aHUMAET BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanusi ywamuxcsi 10-11 xmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aZanTalyuyi UX K OBICTPO MEHSIIOUIMMCS YCIOBHUSM U3HU B COLIMYME, a TaKXkKe s
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIUH.

B mnporpamMme 1o XMMHM Ha3Hau€HHE NOpeameTa «XUMUSD» IOJIy4YaeT
NOAPOOHYI0  MHTEPIPETAMI0 B  COOTBETCTBMM C  OCHOBOIOJIAraloluMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbpTaToB OOy4eHHMs W TpeOOBaHUN K YpPOBHIO TMOJTOTOBKH BBHIITYCKHUKOB.
CBUIETENBCTBOM TOMY SBJSIOTCS CIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

. MH(OPMAIIMOHHO-METOANYECKAs, pean3alus KOTOpoil obecrneunBaeT
MOJIyYE€HUE TMPEJCTABICHUSI O LIEJAX, COJICpKaHUM, OOIIEH cTparerun oO0ydeHws,
BOCIIMUTAHUSI M Pa3BUTHA OOYyYalOIMXCS CPEACTBAMH MpeaMeTa, M3y4aeMoro B
paMKax KOHKPETHOTO mpoduis;

. OpraHU3alMOHHO-TIJIAaHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
ONpeieJICHHE: MPUHIMUIIOB CTPYKTYPUPOBAHUS U TMOCIEAOBATEIBHOCTU W3YUYCHHS
y4eOHOrO MaTrepHuaya, KOJMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPHUCTHK;
MOAXO/M0B K (OPMUPOBAHUIO CONEPKATEIHHOW OCHOBBI KOHTPOJISI U OILICHKH
o0pa30oBaTeNbHBIX JOCTHKEHUM O00y4YaroIIMXCSd B paMKaX UTOTOBOM aTTECTAllUU B
dbopme eTMHOTO TOCYAaPCTBEHHOTO 9K3aMEHa 10 XUMHUH.

[Iporpamma ajist yriryOJI€HHOTO U3YYCHUST XUMUH:

. yCTaHaBJIMBAET WHBapUaHTHOE peaMETHOE coJiepKaHue,
o0si3aTeNIbHOE JJISI U3YYEHUsI B paMKaX OTIEJbHBIX Mpoduiieid, mpeaycMaTpuBaeT
pacmpenieieHde M CTPYKTypUpOBaHHWE €ro 1o  KjaccaM, OCHOBHBIM
COJIeprKaTeJIbHBIM JIMHUSIM/pasiesiaM Kypca;

. naét MIpUMEpPHOE pacrpeneneHue y4eOHOTO BpPEMEHH,
PEKOMEHTyeMOTO ISl U3YYEHUS OTIAEIbHBIX TEM;



. npearaeT MPUMEPHYIO TOCIEA0BATEIbHOCTh M3YYEHHUS Y4eOHOTO
Marepuana C Yy4€TOM JIOTUKM TOCTPOEHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

. Ma€T METOJUYECKYI0 HMHTEpIIpeTaluio Iee W 3aja4 U3ydeHUs
npeaMeTa Ha YIIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B
CUCTEME CpellHero oOIero o0pa3oBaHUs, COJEPKATEIbHON XapaKTepUCTUKU
IUTAHUPYEMBIX PE3YIbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM MPOTPaMMBbI
cpenaHero ooiero oopazoBaHus (JUUHOCTHBIX, METANIPEAMETHBIX, TPEIMETHBIX), a
TaK)K€ C YYETOM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATENIbHBIX JIEHCTBHIA
00y4aroIIerocst 0 OCBOCHHUIO COIEP KaHUS MTPEIMETA.

[To BceM Ha3BaHHBIM MO3HIHMSIM B MPOTpaMMeE MO XHUMHHU IPEIyCMOTpPEHA
IPEEMCTBEHHOCTh C OOYYeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHusl. 3a mpeeIaMH YCTaHOBICHHOM MPOTrpaMMOH M0 XUMHUHU 00sI3aTeIbHOM
(MHBapHaHTHOM) COCTaBISIONICH coJepKaHUsl y4eOHOro mpenMera «XuMUus»
0CTa€TCsi BOBMOXHOCTh BEIOOpA €r0 BapUATUBHOM COCTABJISIONIEH, KOTOpasi JOJKHA
OTIPEJIEIISATHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUIs 00yUeHHUs.

B cootBerctBuM ¢ KOHuenTyalbHbIMU modoxkeHussMu PI'OC COO o
Ha3HAYeHUM NpeaIMEeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cUCTEME
nuddepeHIMpoBaHHOTO OOYYEeHHUsS Ha YPOBHE CpeaHero oobmiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YriayOJNEHHOTO W3yYEHMs] HANpaBlieH Ha peaTu3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIIKUM 3TANOM MOJYYEHHSI XUMUYECKOT0 00pa30BaHus
B paMKax W3yYCHUS CIEIUATbHBIX ECTCCTBEHHO-HAYYHBIX W XHWMHYECKHX
JYCLIUIUIMH B By3aX U OpraHU3alusIX CpeHET0 MPoQPeCcCHoHaIbHOTO0 00pa30BaHusl.
B sT0M CBSI3M N3ydeHHe npeaMeTa « XuMHsH OpPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paclIMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MMOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEACAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opraHu3anusx MnpopeccuoHaibHOTO oOpa3oBanus. Hapsioy ¢ 3Tum, B cBeTe
tpeboBannit ®I'OC COO k 1uIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (eepanibHON
o0pa3zoBaTeILHOM POrpaMMBI CPETHETO OOIIEero 00pa30BaHMs H3yUCHUE TIPeIMETa
«XUMUS» OPUEHTUPOBAHO TAKXKE HA PEIIEHUE 3a/lad BOCIUTAHUS U COIMATBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OpMUPOBaHHE Yy HHUX OOIIEHHTEICKTYaTbHbIX
YMEHUHN, YMEHHI pallMOHAIM3alMd y4eOHOTO TpyJa M O00OOMIEHHBIX CITOCOOOB
JEATeTLHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HaIIPEAMETHBIA XapaKTep.

CocTaBisOMUMH NpeaMeTa « XUMHUs Ha YPOBHE YIiyOJEHHOTO M3y4YeHUs
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu MoJIX0/10B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKaHUA 3TUX KYypCOB B NPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH nojoxeHuss PI'OC COO o paznuuusx 6a30BOro u yriyoJaEéHHOTO ypoBHEH
W3Y4YEHHUS IpEIMETA.

OcHoBy conepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas wu
HEOpTraHWYEeCKass XWMHS» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucrema



3HAHUW II0Jy4YaeT OINpPENEIEHHOE TEOPETUUYECKOE JIOIOJHEHUE, ITO3BOJIIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINN 00BEM (PaKTOIOTHYECKOTO MaTepuara.
Tak, Ha yrinyOn€HHOM YpOBHE M3yud€HHUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTEIHLHOTO YBEIMUYECHUS 00BEMA 3HAHUIM 0 XUMHUECKHUX DJIEMEHTAX U CBOMCTBAX
WX COEJMHEHUN Ha OCHOBE PACIIUPEHUS U YTIyOJIeHUs MTPEACTABICHUM O CTPOSHUU
BEILIECTBA, XWUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS pEaKUuu,
paccMaTpUBaEeMbIX C TOYKH 3PEHUSI XUMUYECKOW KUHETUKU M TEPMOJWHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa u llepmoanueckoil CHCTEMBbl XUMHUYECKHX
AIIEMEHTOB 0a3UPYyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHHYECKHUX MPEICTABICHUSIX
O CTpoeHHMH aroMa. XHMHUYECKas CBsI3b OOBSICHSIETCS C TOYKH 3PCHHS
HHEPreTHUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUU U pa3pyILIEHUH, a TAKXKE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUUd JOIMOIHSIETCS
dbopMUpOBaHHEM TMPEACTABICHUN 00 DJIEKTPOXMMHUYECKUX TpoIeccax U
IIEKTPOJIN3€E PACIUIABOB U PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XuMHH MIpU
PacCMOTPEHMH PEaKIUOHHON CIIOCOOHOCTH COEIMHEHUH YyIensercs ocoboe
BHHUMaHKE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIUM.

Oco0oe 3HaueHHWe HUMEET TO, UYTO Ha COJAEpPKAHHE KYpPCOB XUMHHU
yrayONnE€HHOTO YPOBHS U3YUEHHUS I KJIACCOB ONMpeAeEéHHOro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJIHEHUM K 00I1el cucTeMe IpeIMETHBIX
3HAHMI) OKa3bIBAIOT BIUSHUE CMEXHBIE IPEAMETHI. Tak, Halpumep, B COAEPKaHuN
npeaMeTa A KJIacCOB XUMUKO-(PU3UYECKOro npoduiisa 00abp110€ 3HaYeHue OyayT
MMETh AJIEMEHTBI YUeOHOro Marepuasa rno oouieit xumuu. [lpu nzyuenuun npeamera
B JIAHHOM CJIy4yae akKUEeHT OyAeT cJAellaH Ha OOIIHOCTh METOJOB IMO3HAaHUS,
OOILIHOCTh 3aKOHOB U TEOPUI B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIPHASI TEOPUS
(MonekynsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIECHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO )€ Bpems B colepKaHWMU TMpeaMeTa [Jis KJIacCOB XHMHKO-
Oounonornyeckoro mpoduist OONbIINNA yAETbHBIA Bec Oy/leT MMeTh OpraHuyecKas
xumus. B aTom cirydae npenocTaBisieTcs BO3MOXKHOCTh JIJIsl 00Jiee 00CTOATEIBbHOTO
PacCMOTPEHUS XUMHUYECKOM OPraHU3alliy KJIETKH KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOAT, K MHPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, KaK
JUTUABI, OCJIKU, YTIEBOIbI, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOHM Il M3Y4E€HHsS CYLUIHOCTH MpPOILECCOB (POTOCHMHTE3a, AbIXaHUS,
MUIIEBAPEHUSI.

B mnnane ¢opMupoBaHUS OCHOB HAy4YHOIO MHPOBO33PEHUS, OCBOCHHUS
0OlIlIeHaYyYHbIX METO/I0B MTO3HAHUS U OIbITa MPAKTUUYECKOTO MPUMEHEHHUS HAyUYHbBIX
3HaHUU M3ydeHHUE MpeaMera «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMH, BXOIAIIUMU B COCTaB
npeaMeTHBIX obOnacteil «EcTecTBeHHO-HayuHbIE TpenMeTb», «MaTtemaTuka u
nHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.



[Ipun um3yuenum yudeOHOTO mpeaMeTa «XUMHUA» Ha YriayOIEHHOM YpOBHE
TaK)Ke, KaKk Ha YpOBHE OCHOBHOI'O U CpeAHero ooluiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3a7aueil MepBOCTENIEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JeSATETLHOCTH YeJIOBEKA M OJIHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJbTYphl. Pelenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHMS IMpeAMeTa Mpearnoiaraet
peanu3anuio Takux 1ee, Kak:

. dbopMupoBaHUE TPEACTABICHUI: O MaTepHalbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TIO3HABAEMOCTH SIBJICHUI MTPUPOJIBI, O MECTE XMMHH B CUCTEME
€CTECTBEHHBIX HAayK M €€ Beaylled pojid B 00ECIEUECHUU YCTOWYHBOTO Pa3BUTHS
YEJIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJOTUUECKON, SHEPTETHUCCKOW U MHIIEeBON
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECIEUECHUU PAIMOHATBHOTO MPUPOIOIOIb30BAHUS, B
(GOpMUPOBAHUN MHPOBO33PEHUS U OOLIEH KyJIbTypbl YENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U MPHUPOAHOMN
cpene;

. OCBOEHHE CHCTEMbl 3HaHHWM, JeXalMX B OCHOBE XHMMHYECKOM
COCTAaBJISIIOLIEH  €CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (PyHIaMEHTAIbHBIX
HNOHSTUN, 3aKOHOB U TECOPUN XUMHUHU, COBPEMEHHBIX IMPEJCTABICHUN O CTPOECHUU
BEUIECTBA HAa  pPa3HbBIX YPOBHSAX —  aTOMHOM, HOHHO-MOJIEKYJIIPHOM,
HAJMOJICKYJSIPHOM, O TE€PMOJMHAMHUYECKUX M KHHETHUECKUX 3aKOHOMEPHOCTSX
NPOTEKAaHUSI XUMUYECKUX PEaKIHid, O XHMHUYECKOM DPAaBHOBECHH, PACTBOpax M
JTUCTIEPCHBIX CHUCTeMaX, OO0 OOmMX Hay4HbIX MPUHIMUIAX XHUMHYECKOTO
IPOM3BOJICTBA;

. dbopmupoBaHue y  OOydYaromMXcsi  OCO3HAHHOTO  TMTOHUMAHMS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHHUH JIJIs1 OOBSICHEHUS KIFOUEBBIX
uae u mpoOjeM COBPEMEHHOW XUMHUU, A OOBSCHEHUS U IMPOTHO3UPOBAHUS
SBJICHUHM, HMEIOIIUX EeCTECTBEHHO-HAYYHYI0 MPHUPOAY; TPaAaMOTHOTO pELICHUS
npo6JieM, CBSI3aHHBIX C XUMHUEH, TPOrHO3UPOBAHUS, aHAJIN3a U OLIEHKU C MO3ULUI
HKOJIOTHYECKON 0€30MacHOCTH TOCHEACTBUNH OBITOBOM U MPOU3BOICTBEHHOM
NESTEIbHOCTH ~ 4YEJIOBEKa, CBSI3aHHOW C  XMMHYECKMM  IPOM3BOJCTBOM,
UCIIOJIb30BaHUEM U NEPEpabOTKON BEUIECTB;

. yriayOJlieHHe TMpelCTaBiICHU O HaydyHbIX MeETOoJax IO3HaHus,
HEOOXOUMBIX ISl IPUOOPETEHUSI YMEHU OPUEHTHUPOBATHCS B MUPE BEIIECTB U
OOBSICHEHHSI XUMHUECKUX SIBIICHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUYECKOM
JESITEIbHOCTH Y TIOBCETHEBHOM JKU3HHU.

B mnane peanmzanuy mepBOOUYEPETHBIX BOCIUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMI TIEJIOCTHON CHUCTEMBI CpelHero ooimiero oOpa3oBaHUS TPHU H3YyYCHHUH
npeaMeTa « XuMus» Ha yriiyoJIEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT
TaKue IeJI U 3a]1a49M, KakK:

. BOCIHUTAaHUE YOEXKAEHHOCTH B TO3HABAEMOCTH SIBICHUM NPUPOIbI,
YB@XEHUS K MPOLIECCy TBOPYECTBA B OOJACTH TEOPETHMUECKUX W MPHUKIAIHBIX



WCCJICIOBAHUA B XUMUHU, (DOPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

. pa3BUTHE MOTHBALlMM K OOYYEHHIO M TO3HAHHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO UM CaMOBOCIUTAaHUIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX
LICHHOCTEH;

. pa3BUTHE I[IO3HABATEIBHBIX HHTEPECOB, HWHTEIUIEKTYAJIbHBIX H
TBOPUYECKUX CHOCOOHOCTEN 00yuaromuxcs, GOPpMUPOBAHUE Y HUX CO3HATEIHLHOTO
OTHOUIEHUS] K CaMOOOpPa30BaHUIO U HENPEPHIBHOMY OOpPA30BAHHMIO KAK YCIOBHUIO
yCIEeIHOW TPOo(ECCUOHATBFHON U OOIIECTBEHHON JEesITeIbHOCTH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3JI0pPOBOM 00pa3e KU3HU;

. dbopMHUpOBaHUE YMEHUHN U HABBIKOB Pa3yMHOTO MPUPOIOTIOIH30BaAHUS,
pa3BUTHE OKOJOTHYECKON KyJIbTyphl, NPHOOpPETEHHWE OIbITa OOIIEeCTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN JEATEIbHOCTH.

OO0miee 4YKCIO 4YacoB, MNPEIYCMOTPEHHBIX [JIsi M3YYEeHHS XUMHHU Ha
yrayOJIeHHOM YPOBHE CpeIHero o011ero oopazoBanus, coctanisieT 204 yacos: B 10
kiacce — 102 yaca (3 vaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeZIelNI0).

COILEPKAHUE OBYUEHUS

10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHHU.

[IpenmMer w© 3HaYeHUWE OpPraHMYECKOM XUMHUHW, IPEACTABICHHE O
MHOT000pa3iy OPraHUYECKUX COETMHEHUI.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXAEHHOE
COCTOSIHMS. BaJleHTHbIE BO3MOXXHOCTM aTOMa yriaepoaa. XHMHUYECKass CBA3b B
OpTraHUYECKUX COCTMHEHUSX. TUIbl TMOpUIU3AIIUYA ATOMHBIX OpOUTaIeH yriepoa.
Mexanu3Mbl  00pa3oBaHHS KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKIEeNTOPHBIA). THUIBI MEpeKpbIBaHUS AaTOMHBIX OpOWTaNeH, G- W T-CBS3W.
OpuHapHasi, 1BOHAas U TporHas cBsi3b. CrocoObl pa3pbiBa CBS3€ B MOJICKYJIax
oprannyeckux BemiecTB. [loHsTHe o0 CcBOOOAHOM paaukane, HykKIeopuie Hu
anexkTpodue.

Teopust cTpoeHus opranudyeckux coeauHeHuid A.M. bByrtnepoBa u
COBPEMEHHBIE NIPEJICTABIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHMSI
OpraHMYeCKUX COeOUHEHUH. MoJeKyasipHble W CTPYKTYpHBbIE  (OPMYJIBIL.
CrpykTypHble (GOpMysbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnekTpoHHbIE A3((HEKTHI B MOJIEKYIaX OPraHMYEeCKUX COeTMHEHUM (MHAYKTUBHBIN U
ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenre o kKiaccuukalumyu OpraHWyYeckux BemecTB. [loHsTHE O©
dbynkuuonaasHOM rpymme. ['omonorus. ["'omonornueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBmanbHbIe Ha3BaHUSA
OT/IECJIbHBIX MTPEACTABUTEIICH.



OcoOeHHOCTH U KIacCHU(pUKALUs OPraHUYeCKUX peakiuil. OKUCIUTEIbHO-
BOCCTAHOBUTENbHBIC PEAKIIUA B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHs BEIIECTB M MX IPEBPAILCHUMN:
O3HaKOMJIEHHUE ¢ 00pa3iaMi OpraHMYECKUX BELECTB U MaTepualaMy Ha UX OCHOBE,
OMBITHl MO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IIPU HarpeBaHuu (IJIaBJICHUE,
oOyriMBaHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJENEH MOJIEKYJI OpPraHUYECKUX
BEILECTB.

YrieBoaopoasil.

Anxanpl. ['oMonorudeckuii psj ankaHoB, oOmas Gpopmysia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOIEKYN alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. DU3NYECKUE CBOWMCTBA
AJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIHMM 3aMEIICHUS, W30MEPHU3ALNH,
JNETUIPUPOBaHUs, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILCHHUS.

Haxoxnenue B npuposie. CriocoObl MOTydeHUs: U IPUMEHEHHUE aJIKaHOB.

[Muknoankanel. OOuIast popmyia, HOMEHKIaTypa 1 uzomepusi. Ocob6eHHOCTH
CTPOEHMSI U XUMUUYECKUX CBOMCTB MaJIbIX (LIMKJIONPOIaH, IUKIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTEKCaH) LUKJI0anKkaHoB. CriocoObl MOJIy4eHUs U IPUMEHEHUE
LUKJIOATIKAHOB.

Ankensl. 'oMonoruueckuit psj ajJkeHoB, o0mias GopmMyrna, HOMEHKIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3aIHS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuueckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuyu NPUCOEAUHEHNS, 3aMEIICHHS B O-IIOJIOKEHHWE IIpU JBOWHOW CBS3H,
nonumepusanuu u okucienus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO CcBs3b. CrIOCOOBI MOJIy4eHHS ¥ TPUMEHEHUE aJIKEHOB.

Anxaauensl. Knaccuduxanus ankaaneHoB (CONpsuKEHHBIE, N30IMPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoObl MOTy4eHHs U IPUMEHEHUE aJIKaIueHOB.

Anxunbl. ['oMonorndyeckuil psj allkMHOB, o011ast popmysia, HOMEHKIATypa u
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA AJTKHWHOB.
XHUMHUYECKHE CBOMCTBA: pEaKIUU MPUCOECAUHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, MMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuu Ha TPOHHYIO CBs3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThyecKkue YrieBoAOpoabl (apeHbl). ['oMosIOrMYecKuid psii apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM paJuKalle, PEaKUMH NPHCOECIUHEHUS, OKHCIEHHE TOMOJIOTOB



oenzona. [lpencraBneHne 00 OpPUEHTUPYIOUIEM JEHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUJIBHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CrnocoObl MOdydyeHUs 1
MIPUMEHEHUE apOMATUUYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansrii ras. [lomytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATATMTHYCCKHI), pU(GOPMHUHT, TUPOIIHU3.
[TpomykThl mepepaboTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHUE TAJIOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHUs TajoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYMNMIy, I[UAHOTPYIIIY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa miénouyu. B3auMonencTBUE NHUrajJoreHalKaHOB C MarHUE€M W IIUHKOM.
[Tousarue 0 METAJTIOOPTaHUYECKUX COETMHEHUSX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOJAOB B OBITY, TEXHHKE M TMpPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MPEBPAILLICHUI:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccOB (OOecIBeYMBaHHWE OPOMHOM WM
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yraepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUJICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKOMJIEHHE C KoyuiekiusiMu «HedpTe» u «Yromwsy», ¢ odpasnamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB WU
raJIOTEHIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kuciaopoacoaepxkamme opranudeckue CoOeJMHCHUS.

[IpenenvHble onHOATOMHBIE CHUPTHL. CTpoeHUE MOJIEKYN (Ha MpuUMepe
METaHOJIa W JdTaHoda). ['oMonormdeckuid psj, oOmas ¢opMyna, U30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMEIIEHUs, JerujpaTaldd, OKHUCIIEHUS,
B3aMMOJICUCTBUE C  OpPraHUYECKUMH W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢gupsl, HOMeHKIaTypa U u3oMepusa. Oco6eHHOCTH (U3NYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroaToMHbI€ CHHUPTHl — STUJICHIJIMKOIL M TiulepuH. Duzndeckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KHUCIOTAMU, KAUYECTBEHHAs! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME peakiuii HyKiIeoPrIbHOTO 3aMenienus. JleiicTBue Ha
opranu3Mm uenoBeka. CrocoObl MOy4eHHS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.



®enon. CtpoeHue MOJIEKYJbl, B3aUMHOE BIHUSHHUE THAPOKCOTPYHIBI U
OoenzonbHOTO siapa. Puszndeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XMMHUYECKUX
cBOMCTB (eHnona. KayecTBeHHble peakuuu Ha (eHos. TokcHyHOCTH (PeHona.
CrniocoObl osrydenust v npuMeHnenue penosna. Genondopmanbaeruanas cMoa.

KapOonuibHble cOeIMHEHUS — alIbJIETHIbl U KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XUMUYECKHE CBOMCTBA AJIBJACTUAOB U KETOHOB: PEAKIMU ITPUCOCIUHEHUS.
OxkucieHue anpJIeTU0B, KAYECTBEHHBbIC peakluu Ha anbaerujbl. CrocoObl
MOJyYECHUS U TPUMEHEHHE AJIbJAETUI0B U KETOHOB.

OHOOCHOBHEIE MPECTbHBIC KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @U3nueckrue CBOMCTBa
OJTHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOWCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepuPUKALNU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOMCTB HEMPEICIbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JIUHONEeH08as KUCI0Thl. CrIoCOObI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupbl. 'omonornueckuii psg, obumas (opmyna, uoMmepus H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HIETIOYHOM Cpee.

XKupsl. Ctpoenue, puzndeckue 1 XMMHYECKUE CBOMCTBA AKUPOB: THIPOIIU3 B
KHUCJION U 1IenoYHor cpenie. OCOOEHHOCTH CBOWMCTB KHMPOB, COAEPKAIIMX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIICE JCHCTBHE.

OO6m1as xapakTeprucTHKa yriieBo10B. Kinaccudukaiius yriieBooB (MOHO-, TU-
U rmojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
Je30Kcupr003a. OU3NYECKUe CBOMCTBA M HaxOXXJACHHE B mpupoje. PoToCUHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIbJIECTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeneHue TIOKO3bI, €&
3HAYEHHE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapupl: caxapo3a, MaibT03a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapuaoB. Haxoxaenue B npupojsie u npuMmeHenue. [lonncaxapuapl: kpaxmann,
JIMKOTEH W 1esuttosio3a. CTpoeHHe MAaKpOMOJEKYJ Kpaxmania, T[JIMKOT€Ha W
neJToo3bl.  PU3MYECKHME CBOWMCTBA KpaxMala W LEJUIIOJ03bl. XHUMHUYECKUE
CBOMCTBA KpaxMalsia: THAPOJINA3, KAUECTBEHHAs] PEaKius C HOJOM. XHUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U MX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM,



OKHUCJIEHHE 3TUJIOBOrO CIIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaiusi (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), KAUECTBEHHbIC PEAKIMU Ha albIeTuAbl (C THUIPOKCHIOM
nrammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius rautiepruHa ¢ THAPOKCUIOM
meau(ll), xumuueckue CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa riatoko3sl ¢ ruapokcuaoM Meau(ll), B3aumopaeiicTBie kpaxmana ¢ HOJ0M,
peleHre JKCIEePUMEHTAJIbHBIX 3amad 1o TemMaM «Crnuptel U (EHONbIY,
«Kap6onoBsie KuciaoThl. CI0KHBIE dPUPBD).

A3oTcoaep:kaniue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHU4ecKHe Mpou3BoaHbIe amMmmuaka. Kinaccudukamms aMuHOB:
anddaTtryeckue W apoMaTHYECKue; TIEepPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenne moiekyn, oOmas (Gopmyiia, U30MepHs, HOMEHKIATypa U (U3HUECKHEC
CBOICTBa. XMMHUYECKOE CBOWCTBA alM()aTUIECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu alKMIIaMMOHHS.

AHUIIUH — TpeJCTaBUTENh aMUHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHwiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHuinMHA. KauecTBeHHbIE peakiuu Ha aHuiuH. CrocoOsbl
MOJIyYeHUS] ¥ NpuUMEHeHHe anudarndeckux amuHoB. [lomyueHue aHuiIuMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMmenknatypa u nsomepusi. OTaenbHbIe PEACTABUTENH O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @OU3WYecKue CBOMCTBA AMHUHOKHUCIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHUW, peaKlMs MOJHUKOHJICHCAUH, O0pa3oBaHUE MENTHIHOM CBS3U.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak mpupomHbie monuMepbl. [lepBudHasi, BTOpUYHAS W TPETHUUHAS
CTpyKTypa OenKkoB. XHUMHUYECKHE CBOMCTBAa O€JKOB: THAPOJIU3, JAEHATypauus,
KaueCTBEHHbBIC PEAKIIMU HA OCJIKH.

OKCNEepUMEHTAIbHBIE METOJIbI MU3Y4YeHHUs BEIIECTB M UX MPEBpalICHUMN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalus OEJIKOB MPU HArpeBaHWH, IIBETHHIC
peakniuu Ha O€NKH, pelIeHHWEe OHKCICPUMEHTAJIbHBIX 3aJa4 [0 TeMaM
«A30TCOoepKaIKEe OPraHUYECKUE COETMHEHNsD U «Pacrno3HaBaHne OpraHu4eCKUX
COCIUHEHUI».

BbicokoMouiekyJIsIpHbIE COeIMHEHUS.

OcCHOBHbIE MOHSATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHH —
MOJIMMEPHU3ALUs U MOJTUKOHIEHC AU

[Tonumepubie Mmatepuansl. [lmacTtmaccel  (OJMATUIIEH, MOJMIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETaKpUIAT, TOJUKApOOHATHI,
noJidTUICHTepePTanar). Y Triu3aius 1 nepepadoTka miacTuka.

DnacTOMEpHI: HATYypaldbHBIM  Kay4dyK,  CHHTETHUECKHE  Kay4dyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.



BonokHa: HaTypanbHbIE (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonmumepsbr CIEIUATBHOTO Ha3HAYCHUS (Teduion, KeBJIap,
AIIEKTPOIPOBOIAIINE OJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCNEepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BELIECTB M MX TMPEBpPAILCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4dyKoB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7ad 1o Teme «Pacmno3naBanue
IUTACTMACC U BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenue MOJEKyIspHOW (GOpPMYJbl OPraHUYECKOTO COEIUHEHUS II0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €T0 COCTaB, HAXOXACHUE MOJICKYISIPHON
(bopMyIIbI OPraHUYECKOTO COETUHEHUS TI0 Macce (00bEMY) MPOTYKTOB CTOPAHHUS, T10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMU W/WUIM HCXOJHBIX
BELIECTB, YCTAHOBJIEHWE CTPYKTYPHOU (POpPMyYJIbl OpPraHWYECKOro BELIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEIECHUE J0IH
BBIX0/1a IPOYKTa pEakLUu OT TEOPETUUECKH BO3ZMOXKHOTO.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMeTHbIX CBsI3el TPU U3yUYEHUU OPTaHUYECKON XUMUHU B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaKk ¥ TOHSATUH, MPHUHATHIX B OTACIBHBIX IIPEIMETax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTeCTBeHHO-HAYYHBIE TIOHATHUS: SIBJICHHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHs, 3aKOH, aHAIW3, CHUHTE3, Kiaccupukauus, HaOIIOJICHUE, H3MEpEHHE,
IKCIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®dwuszuka: wmarepusi, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYya,
DHEPreTUYECKUN ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3MYECKHE BEJIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
macca.

buonorus: kierka, opraHu3M, OdKOCHCTeMa, Ouocdepa, MeTaboIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOXKEHUE,
dboTocuHTE3, nbIXaHWE, OENTKU, VYTIEBOIbI, JXUPBI, HYKIEHHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadus: mosie3Hble UCKOMAEMbIE, TOTUIHBO.

TexHomorus: mNHINEBbIE MPOMYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOTOIIIME CPEJICTBA, MATEPUANBI H3 NCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOP'AHUYECKASA XUMHUA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifep. XuMuuecku snmeMmeHT. M3oromnel. CtpoeHue
AIIEKTPOHHBIX 000JO0YEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTHYECKUE YPOBHHU U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamuss XuMHIecKux 3JIeMEHTOB (S-, -,
d-, f-amementsr). PacmpenencHue 3IEKTPOHOB 10 AaTOMHBIM — OpPOHTAIISM.
DnexkTpoHHBIE KOH(UTYypalMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOJIOB



B OCHOBHOM W BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DHUTYpaIlMA HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[Tepuonnueckuii 3akoH U llepuoanueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB
.M. MenneneeBa. CBA3b NMEPUOIUUECKOTO 3aKOHA W llepruoanyueckoi CHUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
MIPOCTBIX U CJIIOKHBIX BEILIECTB IO TPYIIIAM U IEpUOJaM. 3JHAUCHHUE TEPUOANIECKOTO
3akoHa [[.1. MeHaeneena.

XuMH4ueckass CBA3b. BHUAbl XMMHYECKOW CBSI3U: KOBAJECHTHAs, HWOHHAS,
MeTandeckas. MexaHu3mbl 00pa30BaHHUS KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JauHa cBsi3U. [1oJsipHOCTD, HAPABIECHHOCTD U
HACBIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BongoponHas —CBA3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MPUMEPE COCTMHECHUM
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIIEKCHBIX COeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JIMTaHJbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUHU.
[ToHsTE O KOOPAWHALIMOHHOW XUMUH.

BemecrBa MOJEKYJSIDHOTO M HEMOJICKYJISIDHOIO  CTpO€HMsA.  TuIib
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[TonsiTue o qucnepcHbIXx cucteMax. Mctuaabie pactBopsl. [IpencraBnenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccoOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIIEHTpanus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsi.

Kiaccudukanust 1 HOMEHKIIaTypa HEOPraHMYeCKUX BellecTB. TpuBUaIbHbIE
Ha3BaHMS OTIIEJbHBIX IPEACTABUTENIE HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYecKUX peakiuii B HEOPTaHUYECKOW U OPraHNYeCKOM
XUMHH. 3aKOH COXPAHEHHUSI MAacChl BELIECTB; 3aKOH COXPAHEHHUs U MPEBpALCHUS
OHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKITUH.
TepMoxuMuyeCcKue ypaBHEHUS.

CKOpOCTh XUMHUYECKON peaKIfu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['oMOreHHbIE U TeTEPOreHHbIE peakiuu. Katainn3 u kaTann3aTtopsl.

O6paTtuMble 1 HEOOpaTUMBIE peaklui. XUMUYecKkoe paBHoBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCcHUsA. DakTOpbI, BIMSIONIME HAa TOJOXKEHHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

OnekTpoiutuueckas guccoruanus. CuiibHble W Cla0ble AJIEKTPOIUTHI.
Crenenp aucconmanuv. Cpena BOIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpalibHas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peaknuu
MOHHOTO OOMEHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE — peakuuu. (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. Ilpomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUSI.



BaxHeiiie OKHCIWTEINM W BOCCTAHOBUTEIM. METON SJEKTPOHHOrO OaaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHS BEIIECTB M HMX MPEBPAILLICHUII:
pa3ioKEeHHEe TEPOKCHIA BOJOPOJA B IMPUCYTCTBUM KaTalW3aTropa, MOJAENH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIMii HOHHOTO0 OOMEHa, OnpeielieHue
Cpeabl pacTBOPOB C IMOMOIIBK) WHIWKATOPOB, M3YUYEHUE BIIASHUS Pa3JIAYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM pEaKIMU M TMOJOKEHHE XUMHYECKOTO
pPaBHOBECHS.

Heopranuveckasi xXummnsi.

[lonoxxenne HemerauioB B llepuognyeckoil cHUCTEME XHMHYECKHX
anemeHToB J.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. Du3nueckue
CBOMCTBAa HEMETAJUIOB. AJJIOTPONUS HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJa, CEPBI,
dbocdopa u yriaepona).

Bonopoa. [lonyuenue, ¢uznueckue U XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMU U HEMETAJJIAMU, BOCCTAHOBUTENBbHBIE CBOMCTBA. [ mapubl. TorauBHbIE
AJIEMEHTHI.

["anorensl. Haxoxaenue B mpupojie, CrocoObl MOMydeHUs, PU3NUECKUe U
XUMHUYECKUE CBOMCTBA. ['asioreHoBomopoapl. BaxkHenne KUCIOpOACOAEPKALIUE
COEJIMHEHHUS TayoreHoB. JlabopaTopHble W TMPOMBIIUICHHBIE CIIOCOOBI MOTYyYEeHHUS
rajioreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o30H. JlabopatopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
Kkuciopoaa. Ou3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUBI.

Cepa. Haxoxnenwe B mpupoje, CHOCOObl TMOMy4YeHUs, (PU3HYECKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepoi(V1). CepHucTtas v cepHasi KUCTOTBI U UX cojiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJOTHI. [IpuMeHenune cepol U €€ COeTUHEHUI.

Azor. Haxoxknenuwe B mpupojie, CIocoObl ModydeHus, (undeckue wu
XUMHUYECKUE CBOWMCTBA. AMMHAK, HUTPUIbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U uX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoje, crocoObl MoMydeHus, Gpusudeckue u
xumudeckue cBoictBa. @ochuapl u pochun. Oxcunsl (ocdopa, pochopnas
kuciota u e€ conu. [lpumenenue ¢ocpopa u ero coeauHeHuit. PocopHbie
yaoOpeHus.

Yriepon, HaxoxaeHue B npupoAe. AJUIOTPONHbIE  MOAUGDUKAIUU.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIU. AKTUBUPOBAHHBIN yTojb, afacopOuus. DysiaepeHsl, rpadeH, yriepoHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €TI0
COCIMHEHUM.



Kpemuuii. Haxoxnenue B mpupoje, cnocoObl MONydeHUs, QU3nYecKue u
xumuyeckue cBoiictBa. Oxcua kpemuus(lV), kpemHHMEBas KHUCIOTa, CHUJIMKATBHI.
[IpumeHeHne KpeMHUs U ero coequHeHni. CTeKII0, ero MoIyuYeHue, BUbI CTEKIIA.

[Tonoxxenune meramnoB B [leproanyeckoll cucTeMe XUMUYECKUX AIIEMEHTOB.
OcoOeHHOCTH CTPOEHMS JJIEKTPOHHBIX 000JI04eK aTOMOB MeTaioB. OOmiue
¢usndeckue cBoiictBa MeramioB. [IprMeHeHHe MeTasioB B OBITY U TEXHUKE.
CriaBbl METaIJIOB.

DJEKTPOXUMHUYECKUNA PsAJl  HamnpsbkeHuil  mertamwioB.  OOmme  crnocoObl

MOJIYYECHUS METaJJIOB: TUIPOMETAILTYPIus, MAPOMETAILTYPIHS,
anekrpometaiutyprus. [lonsartue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

OO6mrast xapaktepuctuka MmetamioB |A-rpymmbr [leprogndeckoit CUCTEMBI
XUMHUYECKHX 3JIeMeHTOB. Hatpuii u kanuii: monydyenue, Gu3n4ecKue 1 XUMHIECKIE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHHUI.

O6mas xapakrepuctuka metawioB |IA-rpynmnsl [lepuoandeckoit cuctemsl
XUMUYECKUX ODJIEMEHTOB. MarHuii W KajdblUi: TOJydyeHHe, (QU3NUECKHe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB M HUX COCAMHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AIOMUHMI: TTOTy4YeHne, u3nuecKue U XMMUYECKUe CBOMCTBA, MPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbie CBOMCTBa OKCHIA U
TUJPOKCUJIA ATTIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO0mass xapakTepHCTHKa METaIOB MoOouHblXx noarpynn (b-rpymnm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

DU3NYECKUE U XUMHYECKHE CBOMCTBA XpOMa U €ro coequHeHu. OKCUIbI U
ruapokcusbl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl u auxpomatsl, HX
OKHCIUTENIbHBIEC CBOMCTRA. [lomyueHne u npuMeHeHue xpoma.

@Pu3nyeckne W XHMUYECKHE CBOMCTBA MAapraHia U €ro COEIUHECHUMU.
Baxneiimme coenunenuss wmapranna(ll), wmapranma(lV), wmapraana(VIl) wu
mapranma(VIl). Ilepmanranat kanus, €ro OKUCIUTEIbHBIE CBONCTBA.

dusznyeckre U XMMHUYECKHE CBOMCTBA JKejae3a U ero coequHeHuii. OKCUIpl,
ruapokcusl U conu xene3a(ll) u sxeneza(lll). Ilomydyenne u mpumeHeHue xenesa u
€ro CILIaBOB.

DOU3NYECKHE U XUMUYECKUE CBOMCTBA MEIU U €€ coequHeHui. [lomyuenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUM.

[uHk: monyyeHue, (U3MYECKHEe W XHMHYECKHE CBOWCTBAa. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILUICKCHI ITMHKa. [IpuMenenue
IIMHKA U €r0 COCINHEHUM.

DKCIepUMEHTAbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W WX IMPEBPAICHUI:
n3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIe, M3Yy4YEHUE KOJUIEKUMU «MeTalibl W CIUIaBbl», B3aWMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATUOH BOJOPOJa



M KAaTHOHbl METAJUIOB, B3aMMOJCHCTBUE THAPOKCHUIIOB ATOMUHHUS M LHHKA C
pacTBOpaMM KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«Tanorensl», «Cepa u €€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTtasibl IIaBHBIX TOATPYIID», «MeTauibl TOOOUYHBIX MOATPYIII.

XUMHSA U KU3HbD.

Ponp xuMuu B o0ecrieueHnr yCTOMYMBOTO pa3BUTHUS YesoBeuecTBa. [lonsTue
O HAYYHBIX METO/IaX MTO3HAHUS U METOJOJIOTUU HAYYHOTro uccieaoBanusa. Hayunbie
MPUHIUINBI OPTaHU3ANKN XUMHUYECKOTO MPOU3BOACTBA. [IpoMblliieHHbIE CITOCOOBI
MOJYYEHHUs] BaXKHEWIIIMX BEIIECTB (HA MpuUMeEpe MPOU3BOJACTBA aMMHaKa, CEPHOMU
KHUCJIOTHI, MeTaHoJ1a). [[poMbIIIeHHbIE CIOCOOBI MOTYYEHHS] METAJIJIOB U CIIABOB.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPEBI U €ro MOCIeACTBU. Ponbs Xumuu B
o0ecIieueHUH YHEPTETUIECKON O€30MacCHOCTH.

XuMusi W 30pOBbe denoBeka. JlekapcrBeHHble cpeactsa. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUHN B pa3BUTUN MEIULIMHBI.

X¥MHUSI TTUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKku. Poiab xumuu B
o0ecrieueHnH NHUIEBOM 0€30M1aCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. [Ipasuiia
0€30MacHOro UCIOJIb30BAHUS MPEnapaToB OBITOBOM XMMHUH B ITOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTEIILCTBE: BAKHEHIITNE CTPOUTEIbHBIE MaTepHUalibl (IIEMEHT,
OCTOH).

XUMUS B CEIIBCKOM X03sicTBE. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MAaTepHuaibl, KPACKU, CTEKIIO, KEpaMHUKa.
Marepnainel 1t 2neKTpoHuKU. HaHOTEXHONMOTMN.

Pacuérnbie 3anaum.

Pacuétel: Macchl BelecTBa Wik 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUYACTBYIOIIMUX B PEAKIIMH BELIECTB, MACChI
(00BéMa, KOMYECTBA BEIIECTBA) MPOYKTOB PEAKIINH, €CITH OJTHO M3 BEIIICCTB UMEET
pUMECH, MacChl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOYKTa PEAKIUH, €CIIU OJTHO
M3 BEUIECTB [JAaHO B BHUJE pACTBOpa C ONPEACIEHHOM MACCOBOW JIOJIEU
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTPALIMU BEILIECTBA B
pacTBOpE, AO0JIH BBIXOJIA MPOJYKTA PEAKLIMUA OT TEOPETUUYECKU BO3ZMOXKHOTO.

MexnpeaMeTHbIE€ CBS3H.

Peanuzammss  MeXnpenIMETHBIX  CBSI3€M MpU  HM3ydYeHUH OOIIeH W
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHUMN, MPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61ue ecTeCTBEHHO-HAYYHbBIC MIOHATHS: SIBJICHUE, HAYYHbIN (DaKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCuPUKalus, NepuoIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®du3uka: MaTepus, MUKPOMHUP, MAKPOMUD, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH,
VOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPIr€TUUYECKUI YPOBEHB, BEIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHUE BEIIEeCTBa, WJCATbHBIM Ta3, (u3nyeckue
BEJIMYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.



buonorus: kimerka, opraHu3M, 3KocucTeMa, Onocdepa, MeTaboaN3M, MaKpO-
Y MUKPODJIEMEHTBI, OCJIKH, JKUPBI, YIIICBOIbI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTUHU B IKOCHUCTEMAX.

['eorpadusi: MUHEpaJIbI, TOPHBIC TIOPOJIBI, MOJE3HBIC HCKOIIAEMbIC, TOTLIHRO,

pecypcehl.
TexHooTUsA: XUMUYECKas MPOMBIIIIEHHOCTb, METAJUTYPTHsl, CTPOUTEIIbHbBIC

MaTCpUalhbl, CEJIBbCKOXO3SIMCTBEHHOE IIPONU3BOACTBO, IMHUIICBAA IMPOMBIINIJICHHOCTD,
(I)apMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
npemaaparoB, IPOU3BOACTBO KOHCTPYKIMMOHHBIX  MATCPHAJIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOI'PAMMEI T10 XMMHNU
HA YTJIYBJIEHHOM YPOBHE CPE/ITHEI'O OBIIET'O OBPA3OBAHMA
JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBMM C CHCTEMHO-ACATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJbTATOB OCBOCHHUs NpeaAMETa «XUMHSI» Ha YpPOBHE CPEIHErO
oOmero o0pa3oBaHUsl BBIIEJEHBl CIEAYIOIIME COCTaBISIOIIAE: OCO3HAHHE
OOy4aromMUMHUC POCCUMCKONW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHAI0; HAIMYHE MOTHUBALUU K
OOy4Y€HHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMU [IOBEJCHUS; HAIUYUE
IPaBOCO3HAHUS, YIKOJIOTHUYECKON KYJIBTYPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JIndyHOCTHBIE pe3yJbTaThl OCBOCHUS IpeaAMeTa «XHUMUS»  OTPAXKAIOT
C()OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKOM JEeATEIbHOCTH
oOyuaroluxcs B PoLecce peaar3anuy 00pa3oBaTeIbHON AESITENbHOCTH.

JInyHOCTHBIE pE3ynbTAaThl OCBOEHHA MpPEAMETAa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEILHON M TNPAKTUYECKON N1€ATENbHOCTU
oOyuyaroluxcs B MPOIEcce pean3alii 0O0pa3oBaTeIbHOM AESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

. OCO3HAHHUS OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M
00s13aHHOCTEH, YBAKEHUS K 3aKOHY U MPABOMIOPAJIKY;

. MPEACTABICHUS O COIMAJIbHBIX HOPMax M MpaBUJIaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

. TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBLHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

. CIIOCOOHOCTH TTOHUMATh U MMPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTUKY U
apryMEHTBI JPYTUX TIPU aHATU3€ PA3IMYHbIX BUJIOB YUEOHOU €SI TEIHHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHUS:



o LIEHHOCTHOI'0 OTHOWICHUS K MCTOPUYECKOMY M HAy4HOMY HACIIEIUIO
OTEYECTBEHHOU XUMUH;

o YBaXKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U TPAKTUUECKOTO
IIPUIOKEHUS XWMHM, OCO3HAaHHsS TOTO, YTO JAHHBIE HAYKHM €CTh pPE3yJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
ITIOCTOSTHHOT'O TPy YYEHBIX U MPAKTUKOB;

o UHTEpeca U MT03HABATEIbHBIX MOTUBOB B IOJIYYEHUHU U IIOCIIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH,;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

o HPaBCTBEHHOI'O CO3HAHMUS, 3TUYECKOTO NIOBEACHUS;

o CIIOCOOHOCTH OIICHHMBAaTh CHUTYalldH, CBS3aHHBIE C XUMHUYECKHUMHU
ABJICHUSIMM, U NPUHUMATh OCO3HAHHBIC PELICHMS, OPUEHTUPYSICh HA MOPaJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

o TOTOBHOCTH OLIEHUBATh CBOE OBEJACHUE U ITOCTYIIKA CBOMX TOBAPUILEN
C MO3UIMH HPABCTBEHHBIX U IIPABOBBIX HOPM H C YYETOM OCO3HAHMS IOCIEACTBHM
IIOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

o NOHMMAaHHUS IIEHHOCTEH 310poBOro M Oe3omacHOro oOpasza MKHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

o coOJIroIcHUS paBuI 0€30MaCHOT0 OOpaIleHUs C BEIlECTBaMHU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

o NOHUMAaHUSl [EHHOCTU MPAaBWJI MHAUBUAYAIBHOIO M KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

o OCO3HAHUSI TMOCJIEACTBUM W  HENPUSATHS BPEIHBIX IPUBBIYEK
(ynmoTpeOeHus aKoroJisi, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

o KOMMYHUKATHBHOW KOMIIETEHTHOCTU B y4e€OHO-MCCIIEeI0BATEIbCKON
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

o YCTAaHOBKM HA AKTUBHOE YYacCTHE B PEUICHUU MPAKTUYECKUX 3a/aad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

o MHTepeca K MPaKTUYeCKOMY U3YUYEHHIO Mpodeccuil pa3imyHoro poja,
B TOM YHCJIE HA OCHOBE ITPUMEHEHUS ITPEAMETHBIX 3HAaHUU 110 XUMHH;

o yBaXEHUS K TpyAy, JIOASM Tpylda U pe3ylibTaraM TPYyJIOBOH
NEeSTEeIbHOCTH;

o TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYaJbHON TPAEKTOPUU

oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:



o HKOJIOTUYECKU  II€JIECOOOPAa3HOr0 OTHOLIEHHS K MPHUPOAE Kak
VCTOYHHKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

o NOHUMAaHUsl TJ00aJbHOTO XapakTepa HKOJOTHYECKUX MpoOJeEM,
BIIMSIHUS DKOHOMMUYECKHX IPOLIECCOB HA COCTOSIHUE INPUPOJHOW M COLMAIBHOU
Cpensl;

o OCO3HaHUsI HEOOXOJUMOCTH UCIOJIb30BAaHUS JAOCTHXKEHUH XMUMHH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

o aKTUBHOT'O HENPUATHSA JNEHUCTBHUM, NPUHOCSIIIAX BPEN OKPYKAIOLICH
IPUPOJIHON cpele, YMEHMsI MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

o HaJW4usl PA3BUTOTO HKOJOTMYECKOIO MBIIUICHUS, JKOJOTMYECKON
KYyJBTYpBl, OIIbITA JACATEIBHOCTA JSKOJIOTMYECKOM HAIPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 ITO3HAHMS:

L MHUPOBO33PCHUA, COOTBCTCTBYIOLICTO COBPECMCHHOMY YPOBHIO
Pa3BUTHA HAYKHU U O6Hl€CTBCHHOﬁ IIPAKTUKH,
L ITIOHMMaHH CHGHI/I(i)I/IKI/I XUMHHN KaK HAyKH, OCO3HaHHU:A eé pPoOJIin B

bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

o yOeKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH IS COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXXHOU POJIM B CO3JaHUU
HOBOM ©0a3pl MaTepHaIbHOMW KyJbTYpbl, B pEHICHUU TJI00ATbHBIX MpobIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, OOCCIICUCHUM YCIOBHUI
YCHENIHOTO TPY/Ja ¥ SKOJOTUYECKU KOM(POPTHOM KUZHU KAKIOTO UieHa OOIIeCTBa;

. €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlydyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IIEJIBI0 OJIYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

o CHOCOOHOCTH CaMOCTOSITENIBHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS JISI
peleHust npobJieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

o MHTEpeca K NO3HAHMIO, UCCIIEN0BATENBCKON JESTENIBHOCTH;

o TOTOBHOCTH M CIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO U

CaMOO6pa?>OBaHI/IIO, K AQKTHBHOMY IIOJIYUYCHHIO HOBBLIX 3HAaHUM 10 XHUMHU B
COOTBCTCTBHUHU C ) XKU3HCHHBIMU HOTpe6HOCT$[MI/I;



o UHTEpeca K OCOOCHHOCTSM TpyAa B  pa3iauuHbIX cdepax
npoecCUOHaNBbHOM eI TeIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3yabTaThl OCBOCHUS MPOIPAMMBI 10 XUMHHU HAa YPOBHE
CpeaHero oo1ero 00pa3oBaHUs BKIOYAIOT:

o 3HauUMMblEe i1 (OPMHPOBAHUS MHUPOBO33PCHUS  OOYJAIOUTUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYIHBIC TTOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeOU(PHKY METOJIOB ITO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBJICHUE,
IpoIecC, CUCTeMa, HayYHBIH (aKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopHsl, UCCIICAOBaHUE, HAOIIOCHUE, U3MEPEHUE, SKCIICPUMEHT H JIPYTHUE);

o YHUBEPCAIBbHBIC y4eOHbIe NEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHBHBIC,  PETYJISTUBHEIC), 00CCIIeUnBaOIIIE dbopmupoBaHHe
(GYHKIIMOHATBLHOW TPAMOTHOCTH M COITMAILHON KOMIIETEHITUN 00YJarOITIXCS;

o CIIOCOOHOCTD 00yJaroImMXxcs HCIIOJI30BaTh OCBOCHHBIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yUYCOHBIC
JEWCTBUS B MIO3HABATEIIPHON M COLIMAIBHOM MPAKTHKE.

MeTtanpenMeTHbIe Ppe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMHU
y9eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHHUKAaTUBHBIMH W  PETYyJISATHBHBIMU

NEUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE qeiiCTBUSA

1) 6a30Bble JJOrH4YecKue AeHCTBHS:

° CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aAKTYalM3UPOBATh MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

° ONPEACIATh eI ACATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

° UCIIOJB30BaTh TPU OCBOCHUU 3HAHUW MPUEMBI  JIOTHUYECKOTO
MBIIIUICHUS: BBIJEIATh XapaKTEepHbIE MPU3HAKU TOHSITUNW W YCTAHABIMBATH HX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHSATUS IS OOBICHEHUS
OT/IEJIbHBIX (DAKTOB U SIBJIICHUIA;

° BBIOMpaTh OCHOBAHUSA W KPUTEPUHU JJIs KiacCH(pUKAIIMKA BEIIESCTB U
XAMUYECKUX PEAKIINM;

° YCTaHABJIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIY U3yYaeMbIMU
SIBJICHUSIMU,

° CTPOUTH JIOTUYECKHUE PACCYKIEHUS (MHIYKTUBHbBIC, JEAYKTUBHBIC, 110
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

° NPUMEHSITh B TMPOLECCE TMO3HAHUS HCIOJIB3YEMBIE B XUMHUHU
CHMBOJIMYECKHUE (3HaKOBBIE) MO/ICIIH, peoOpa3oBbIBATH MO/JICIbHBIC



MIPEICTABIICHUS] — XUMUYECKHA 3HAK (CHUMBOJI) dJIEMEHTa, XUMU4eckas (hopmyra,

YpaBHEHHE XMUMHUYECKOM PEaKIMU — MPU PEUICHUH YYeOHBIX MO3HABATEIBHBIX W

MPaKTUYECKUX 3a/1ad, MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIC MPEACTaBICHUS IS

BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB M3YYaE€MbIX BEIIIECTB M XUMHUUECKUX PEaKITUH.
2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

o BJIAJE€Th OCHOBAMHU METOJIOB HAYYHOIO TIO3HAHUSA BEIECTB U
XUMUYECKUX PEaKIii;
o dbopMynupoBaTh IEeTM W 3aJaydl  HUCCIEJOBAHMsS, HCIOIb30BATh

MOCTaBJICHHBIE M CaMOCTOSITENIBHO C(OPMYIHpPOBAHHBIE BOMPOCH B KAaueCTBE
WHCTPYMEHTA TO3HAHUS M OCHOBBI AJsi (DOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE
IIPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHM;

o BJIQJICTh HABBIKAMH CaMOCTOSITENIBHOTO IUIAHWPOBAHUS U NPOBEIACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

o npUOOpeTaTh ONBIT YYEHUUYECKON HCCIEAOBATENbCKON M MPOEKTHON
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
ITOMCKY METOJIOB PEIICHUS PAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
ITO3HAHUSL.

3) pabora ¢ uHpopmMaumeii:

o OpPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHHMKAX MH(POpMaluu (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOus,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUJIOB U (OopM

IIPEICTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTD;
o bopMyaMpOBaTh 3aMpOChl M NPUMEHATh Pa3IUYHbIE METOIbI TPH

noucke u ordbope mHpopmalui, HeoOXOAUMON JJIsl BBIMOJTHEHUSI Y4eOHbBIX 3a/1a4
OIPEIEIIEHHOTO TUIIA;

o pruoOpeTaTh OTIBIT UCIIOJIb30BaHUs uHGOPMAITMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI U Pa3IMYHbIX TOMCKOBBIX CUCTEM;

o CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMY MpenCTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

o UCIIOJIb30BaTh HAy4YHbIM S3bIK B KAaueCTBE CPEICTBA MpU padoTe ¢
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

o UCIT0JI30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIIAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



o 3aJ]aBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMON TEMBI B XOJ€ AUAJIora
W/WIA JIUCKYCCUM, BBICKA3bIBaTh HJEH, (POPMYJIUPOBATH CBOU IPENJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

o BBICTYNIaTh ~ C  IpE3EeHTaUuMeld  pe3ysIbTaTOB  IO3HABATEJIbHON
JEATEIbHOCTH, MOJTYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHKAMU
IpU BBIMOJIHEHUH XUMHUYECKOTO OJKCIEPUMEHTa, MPaKTUYeCKoW paboThl IO
HCCIIEIOBAaHUIO CBOMCTB M3Y4aE€MbIX BEIIECTB, peain3alui y4yeOHOTo IpOeKTa, U
dbopMynupoBaTh BBIBOJABI MO PE3yJabTaTaM MPOBEAEHHBIX HCCIECIOBAHUM MyTEM
COTJIACOBAHUS MO3HIIMIA B X0J€ 00CYX)ACHHUS U 00OMeHa MHEHHUSIMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

o CaMOCTOSITENIbHO IUTAHUPOBATh u OCYIIECTBIISITh CBOIO
MO3HABATEJIbHYIO JIEATEIBHOCTD, ONpeAesisi e€ 1elid U 3aJa4d, KOHTPOJIMPOBaTh U
0 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MIPEATIaraeMblil aITOPUTM IEUCTBUHN PU
BBITIOJTHEHUU YYEOHBIX U HCCIEIOBATEIIbCKUX 3ajady, BbIOMpaTh HauboJsiee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

o OCYILIECTBIISITh CAMOKOHTPOJIb JESATEIbBHOCTH HAa OCHOBE CaMOAHAJIN3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHbIC pe3ybTaThl OCBOSHUS MIPOTPAMMBbI IO XUMHUH Ha YriayOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIOYAIOT Clieuu(pruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI JICUCTBUI 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TPUMEHEHUIO 3HAHWW B PA3JIMYHBIX Y4EOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAlMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUSD»
OTPaXKaroT:

o c(hOpMUPOBAHHOCTh  NPEACTABICHUM: O MeCTe U 3HAYCHUU
OpraHUYeCKOM XMMHUM B CHUCTEME €CTECTBEHHBIX HayK U €€ poJid B 00ECIICUCHUHU
YCTOMYMBOIO PA3BUTHSl YEJIOBEYECTBA B PEIICHUH MPOOJEM HKOJIOTHYECKOM,
DPHEPTreTUYECKON W THIIEBOM O€30MacCHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3/IaHUU
HOBBIX MaTE€pUaIOB, HOBBIX HCTOYHUKOB SHEPTHH, B 00€CTICUCHUN PAIMOHATIHLHOTO
PUPOOTIOIH30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KyJIbTYphI



YeJIOBEKa, a TAK)KE IKOJIOrMUeCKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOIHOU CPELE;

o BIAJCHUE CUCTEMOM XUMHUYECKUX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XMMUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAsS
obonouka aroma, s-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpUAM3aIMs AaTOMHBIX OpOuTaned, HWOH, MOJEKyIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PYHKIUOHATbHAS
Tpynmna, paaudkai, CTPYKTypHble (opmyibl (pa3BEPHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M NPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTHYECKAs), HM30MEPHI, T'OMOJOTMYECKUA pAJl, TOMOJIOIH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH /. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TPEeBpALCHUS HHEPrul NpHU XUMHUYECKHMX pEeaklUsAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH, MUPOBO33DEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SABJICHUI; TPEJICTABICHHUS O
MEXaHU3MaX XUMHUYECKUX pEakUuid, TEPMOJMHAMHUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BJIMSIHUM aTOMOB U TPy aTOMOB B
MOJIEKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTi, opueHTantsl 1 u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0O€30IacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPAKTUYECKON
NEeATEIbHOCTH YeJIOBEKa, OOIIMX HayYHBIX IPUHIUIIAX XUMUYECKOTO POU3BO/ICTBA
(Ha mpuMepe NPOU3BOACTBA METAHOJIA, IEpepabOTKU HEPTH);

o C(OPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIE MPU3HAKH
NOHATUM, YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOJI30BaTh COOTBETCTBYIOLIUE
IOHATHUS NIPYU ONMCAHNUN COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECUHEHUI;

o c(hOpMHPOBAHHOCTh YMEHHUIA:

o UCIIOJIB30BaTh ~ XUMHUYECKYKD  CHMBOJIMKY  JUII  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJETHBIX)
(bopMyJ1 OpraHMYECKUX BEIIECTB;

o COCTABJISITh YPAaBHEHMSI XMMHMYECKHMX PpEaKIUH W pPacKpblBaTh HX
CYILIHOCTb: OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakuui IIOCPEJICTBOM
COCTABJICHHSI 3JIEKTPOHHOIO OallaHca 3THX pPEaKlui, peakluii MOHHOro oOMeHa
MyTEM COCTABJIEHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU;

o M3rOTAaBIMBATh MOJEIM MOJIEKYJ OPraHWYECKHUX BEIIECTB A
WJUTIOCTPALAA X XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOECHUSI;
° chOpPMHPOBAHHOCTh YMEHHI: YCTAaHABIMBATh MPUHAIJICKHOCTH

M3YUYEHHBIX OPTraHMYECKUX BEILIECTB M0 UX COCTABY U CTPOEHUIO K OMPEICTEHHOMY
KJIAcCy/Tpynmne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMATUYECKOUN
HoMeHknatype (IUPAC) u npuBoIUTH TPUBHAIbHBIE HA3BAHUS I OTAEIBHBIX
MPEJACTABUTENICH OPraHUYECKUX BELIECTB (ITUJICH, alleTUJICH, TOJIYOJ, TIIUIEPHH,



ATWICHTINKONb, (eHON, (OopMambIeTrul, aneTaabIeTu]l, aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

o c(hOpPMHPOBAHHOCTh YMEHHS ONPENCATh BUJ XUMHUYECKOW CBS3H B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAs CBSI3b, G- M T-CBA3b,
BOJOPOJIHAS CBS3b);

o c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHSTD TTOJIOKECHHS TEOPUH CTPOCHHS
oprannueckux BemniectB A. M. BytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

o c(OpPMHPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOECHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IUYHbIX
KJIACCOB OPraHWYECKHUX BEMIECTB: aJKAHOB, [IUKIJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QJIKUHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJICTU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, AMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBAaTh ~ TCHETUYECKYIOD  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIMl C HCIOJIB30BAHUEM CTPYKTYPHBIX
hopmyr;

o c(hOpMHPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBsI3U (G- U -CBSI31), B3AUMHOIO BIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

o c(hOpMUPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HMCTOYHUKH
YIIEBOAOPOAHOIO ChIpbsl (HE(Thb, NPUPOIHBIM Ta3, Yroiyib), CIOCOOBI €ro
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHUE MPOTYKTOB NEPepabOTKH;

. c(hOpPMHUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAaHUM O €CTECTBEHHO-
HAyYHBIX METOJAaX TO3HAHUA — HAOJIOJECHUU, WU3MEPEHUH, MOJCIUPOBAHUM,
AKCHEPUMEHTE (PEATbHOM U MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

o c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSTh OCHOBHBIE OIEpaluu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alINIO, BBISABICHUE MPUYMHHO-CJICACTBEHHBIX CBA3EH — JJISI U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIU;

o c(hOPMHUPOBAHHOCTh YMEHUMN: BBISIBISATH B3aUMOCBS3h XUMHUYECKUX
3HAHUW C TOHATUSMH M TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX
MpeaAMETOB Juisi 0oJieeé OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MAaTepUaIbHOTO
€IUHCTBA MHUpPA, UCMOJIb30BATh CUCTEMHbBIC 3HAHMS [0 OPTAHUYECKONM XUMHH IS
OOBSCHEHUS U TIPOTHO3UPOBAHUS SIBIICHWN, WMEIONMIUX €CTECTBEHHO-HAYUYHYIO
PUPO.Y;

o c(hOpMUPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUETHI MO XHUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PUBHUECKUX
BEIMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUID XUMHYECKOU



(dbopMysIBl BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOIYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIECTB;

o c(hOpPMHPOBAHHOCTh YMEHHI: MNPOTHO3UPOBATH, AHAIU3UPOBATH M
OLICHMBATh C TMO3UIMI 3KOJIOTMYECKOW O€30MacCHOCTH TMOCJEACTBUS OBITOBOU U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBA3aHHOM ¢ rnepepaboTKON BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEMH;

o cOPMHPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHUPOBATh W
MPOBOAUTh XUMHUYECKUU OSKCIEPUMEHT (TMOJIydeHHEe ¢ M3YyYEHUE CBOICTB
OpTraHWYECKUX BEIIECTB, KAYECTBEHHBIE PEAKLIHUH YTIEBOJOPOJOB PA3IUUHBIX
KJIACCOB M  KHUCJIOPOACOJAEPKAIUX  OPraHMYECKUX  BEIIECTB, PELICHUE
HKCIIEPUMEHTAJILHBIX 3a7a4 0 PAaClO3HABAHUIO OPraHUYECKUX BEIIECTB) C
COOJII0JIEHUEM TpaBUiI 6e30macHOro oOpalieHusl ¢ BEMECTBAMU U JTaOOPaATOPHBIM
o0opyaoBaHueM, GOpMYyIUPOBATH 1IEJIb UCCIEAOBAHUS, IPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCHEPUMEHTa, AaHAJIM3UPOBaTh W  OLEHUBATh  HUX
JIOCTOBEPHOCTH;

o c(OpMHPOBAHHOCTh YMEHHIA:

o COOJIIO/IaTh TpaBUJIa SKOJOTUYECKH LEIeCO00pa3HOro MOBEACHUS B
ObITYy M TPYJIOBOM JESITEIIBHOCTH B IEJSIX COXPAHEHUS CBOETO 3JI0POBbS,
OKpY’KaroUIeN MPUPOTHON CPEIBI U TIOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

o OCO3HAaBaTh OMACHOCTh TOKCHYECKOTO AEHCTBUA HA )KUBBIE OPTraHU3MbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEMIECTB, MOHUMAs cMbIca nokaszaress [11K;

o aHaJU3UPOBATh  II€JIECOOOPA3HOCTh TMPUMEHEHUSI OpPraHUYECKUX
BEILIECTB B IPOMBIILJIEHHOCTH U B OBITY C TOYKH 3pEHHS COOTHOIIICHUS PUCK-TI0/Ib3a;

o chOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISITh II€JICHANPABICHHBIN
MOUCK XUMUYECKON MHGOpMAIIMN B Pa3IMYHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-
Hay4YHasl JUTepaTrypa, CpeicTBa MaccoBoil mHbpopmanmu, VHTepHET U npyrue),
KPUTHUYECKA aHAIM3WPOBATh XMMUYECKYI0 WH(pOpMaIiuio, nepepadaTeiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABJICHHON yUeOHOM 3a1aucii.

11 KJIACC
[IpenMeTHble pe3yibTaThl OCBOCHHMS Kypca «OOImass U HeopraHudeckas
XUMUS OTPaKaroT:

o c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MaTEepUAIbHOM €IUHCTBE
MHPA, 3aKOHOMEPHOCTAX U IT03HABAEMOCTH SBJIEHUHN MPUPOJIBI, O MECTE U 3HAUEHUU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ PO B OOECIEYECHUU YCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DKOJOTUYECKOW, DHEPreTHUYECKOM W TMHINECBOU
0e30macHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB JHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
GbopMUPOBAHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TakKXKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBbIO M IPUPOIHOMN

cpene;



o BIIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUUYECKUI DJIEMEHT, aTOM, AIpO aTOMa, U30TOIIBI,
JNICKTpOHHAs 000JOYKa aroma, s-, P-, O-aroMHBIEe OpOWTANM, OCHOBHOE WU
BO30YKIEHHOE COCTOSIHMSI aToMa, TuOpuau3alus aTOMHBIX OpOuTasel, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJEKTPOOTPULIATEIIBHOCTh, CTEINEHb  OKHUCIICHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuUIMYecKas, BOJOPOIHA),
KPUCTAUINYECKAsl pEMIETKA, XHMHUYECKAasl peakuus, pacTBOP, JJIEKTPOIMUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALMs, CTENEHb JIHCCOLMALUHU,
BOJIOPOJHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOH S(PdeKT
XMMHYECKON PEaKUUU, CKOPOCTh XUMUYECKON PEAKLINH, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TE€OPHS SJICKTPOIUTHYECKOW IHUCCONMALUHU, NEPHOIUUYECKUN
3akoH JI.1. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALLECHUs DHEPIUU NPU XUMHUUYECKUX PEaKLUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JIEUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJWYECKAN SA3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKALIKUE B OCHOBE IOHUMAHMUs IPUYUHHOCTH
U CUCTEMHOCTH XMMHMYECKUX SIBJICHUM; COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU
BEILIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJIIPHOM YpPOBHSX;
IIPEACTABICHAS] O MEXAaHM3MaX XUMHYECKUX PEAKUNM, TEPMOJWHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX NPOTEKaHUs, O XWMHUYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMAX; (PAKTOJIOIMYECKHE CBEIEHHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BAXKHEHIINX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAaKTHUYECKOW AESATENIBHOCTH YEJIOBEKAa, OOIIMX HAayYHBIX
MIPUHLANIAX XUMAYECKOTO ITPOU3BOJICTBA;

o C(OPMUPOBAHHOCTb YMEHHI: BBIABIATH XapaKTEpPHbIE MPU3HAKH
IIOHATHUM, YCTaHABJIMBaTh HUX B3aMMOCBA3b, MWCIOJIB30BATh COOTBETCTBYIOLIUE
IIOHATHS IIPU ONMCAHUYU HEOPTaHWUYECKUX BEILECTB U UX NPEBPALICHUN;

o c(OpPMHPOBAHHOCTh YMEHHUS MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY
JUIsL  coCTaBlieHHus (OpMysl BEIIECTB W YypPaBHEHUH XUMHMUYECKMX PEaKLHi,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUSI OTAECIbHBIX
BEIIECTB;

o C()OPMUPOBAHHOCTh YMEHHUS OIPEAEATh BAJIEHTHOCTh U CTENEHb
OKHCIICHHsSI XUMHYECKUX DJJIEMEHTOB B COCIMHEHUAX, BHUJ XMUMHUYECKOU CBS3HU
(KOoBaJIGHTHasi, MOHHAs, MeTa/NIM4YecKasi, BOJOPOJIHAsA), TUI KPHUCTAJUIMYECKOM
PEETKY KOHKPETHOTO BELIECTBA,

o c(OPMHPOBAHHOCTh YMEHHUS OOBACHITH 3aBHCHUMOCTb CBOWCTB
BEIIECTB OT BHJA XUMHUYECKOW CBSI3M W THUINA KPUCTAUIMYECKOW PEIIETKH,
OOMEHHBIH W JOHOPHO-AaKIENTOPHBI MeXaHM3Mbl O0pa30BaHUSl KOBAJIEHTHOMN
CBA3U;

o c(OPMUPOBAHHOCTh YMEHHI: KiIacCU(PHUIMUPOBATh: HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 10 PA3INYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTETEeHEN OKHCIIEHUS 3JIEMEHTOB, 00OpaTUMOCTH, YYaCTHUIO KaTajanu3aTopa U Apyrue);



CaMOCTOSITENIFHO BbIOMpaTh OCHOBAaHUSA M KPUTEpPUM s KiIaccU(pUKAIIH
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUML;

o c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICH TEPUOANYECKOTO
3akoHa J[. M. MeHneneeBa W JEMOHCTPUPOBATH €ro CUCTEMATH3UPYIOLIYIO,
OOBSCHUTENHLHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

o cOPMUPOBAHHOCTh ~ YMEHHI:  XapaKTepu30BaTh  JJIEKTPOHHOE
CTPOEHHE aTOMOB U MIOHOB XUMUYECKHX 3JIEMEHTOB IIEPBOr0—YETBEPTOrO NEPHUOIOB
[lepnommueckorn  cucremsl .M.  MenneneeBa,  HUCHOJB3ys  MOHATHUSA
«IHEPTeTUYCCKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE JHEPreTUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKUX HJIEMEHTOB U HX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckou cucremsl [, .
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AJIEKTPOHHBIX 000JI0YEK;

o c(OPMHPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh (OMHCHIBATH) OOIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

o C(OPMUPOBAHHOCTh YMEHHS PACKPBIBaTh CYIIIHOCTb: OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OanaHca
TUX peakUui; peakuuid HOHHOrO oOMeHa MyTEM COCTaBJICHMUSI MX IOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakuMii  TUAPOJU3d;  PEaKIUi
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIFOMUHUS);

o c(OPMHPOBAHHOCTh YMEHUS OOBICHATh 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUYECKUX PEAKIHUN € y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS! CKOPOCTH XHMMHMUYECKOW pEeaKIUu B 3aBHUCHUMOCTU OT Pa3IUYHBIX
(bakTOpoB, a Tak)Ke XapakTep CMEUIEHUS! XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBull (mpuHuun Jle [larense);

o c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHUECKUE PEAKIIH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO IMOJYYEHHs CEPHOW KHCIOTHI, aMMHAKa,
oOmMe HayyHble MPUHLMIBI XUMUYECKMX MPOU3BOJICTB; LIE€JIE€CO00Pa3HOCTD
NPUMEHEHUS HEOPTraHWYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

o c(OpPMHPOBAHHOCTH BIAJACHUS CUCTEMOUN 3HAHUI O METOJIaX HAYYHOT'O
MO3HAHUA SIBJICHUI NOpUpoAbl — HAOIIOJCHUE, W3MEPEHHE, MOJEIUPOBAHUE,
HKCIEPUMEHT (pEaJbHbIA U MBICIICHHBIH ), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHMS MTPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHUS XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IIPUPOJIE,
PaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HY;

o c(OPMHPOBAHHOCTh YMEHUS BBISIBISTH B3aUMOCBS3b XHUMHYECKUX
3HAHUM C TOHATUSAMH M TPEACTABICHUSMU JPYTUX €CTECTBEHHO-HAYUYHBIX
IPEeAMETOB 151 00J€e 0OCO3HAHHOTO MOHUMAaHUS MaTepUaIbHOTO €IMHCTBA MUPA;



o c(hOpMHPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUETHI: C UCIOIb30BAHUEM
MOHATHM «MaccoBasi TOJSl BEUIECTBA B PACTBOPE» U «MOJIIPHAS KOHUEHTPALU»;
MaccChl BEUIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB; TEIIoBoro s¢dexra
peaKkuuy; 3Ha4€HUs BOJOPOIHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEHN C
M3BECTHON CTEMEHBIO JUCCOIMAIMH;, Macchl (00bEMA, KOJMYECTBA BEIECTBA)
MPOAYKTa PEAKIUH, €CIM OJAHO U3 MCXOJIHBIX BELIECTB JTaHO B BHJIE pacTBOpa C
OTpe/IeIEHHON MacCOBOM JTOJIEH PacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT MpUMecH ); JOTU BBIXO/A MPOAYKTA PEAKINK;, 00hEMHBIX OTHOIIICHHUH Tra30B;

o chOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSTEIBHO IUIAHUPOBATh M
MPOBOJUTh XUMHUUYECKHUIN HKCIEPUMEHT (IIPOBEACHUE peakluié MOHHOIO OOMEHa,
MOATBEPAKICHUE KAUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBID HWHIMKATOPOB, W3YyYECHHE BIUSHUS
pa3nuyHBIX  (PAKTOpOB HA CKOPOCTh XHMHYECKOW pEaKIMu, pEeIICHUe
HKCIIEPUMEHTAJIBHBIX 3a7ad 1o Temam «Metammey u  «Hemeramnsy) ¢
cOOJII0/IeHnEM TpaBUjl 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpPHBIM
obopyoBanueM, (OpMyJIUPOBATH 11€JIb UCCIICIOBAHUS, MIPE/ICTABIATH B Pa3IMUHON
dbopme pe3ynbTaThl  AKCIEPUMEHTA, aHAJIMU3UPOBaTh U  OLEHUBATh  UX
JIOCTOBEPHOCTH;

o chOpPMHPOBAHHOCTh YMEHHI: COOJIOJaTh TpaBWiIa IOJIb30BAHUS
XUMHUYECKOM TOCy/ol u JabopaTopHbIM OOOpYJOBaHUEM, OOpaIllEHUS C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPaTOPHBIX
XUMHUYECKUX OIBITOB, IKOJOTHYECKH I11€JIE€CO00pa3HOTr0 MOBEACHUS B OBITY H
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBBS, OKPYKAKOLIEH
NPUPOJHOW Cpelbl W JOCTHXKEHUST €€ YCTOMYMBOIO pAa3BUTHUS, OCO3HABATH
OMAacCHOCTh TOKCHUYECKOTO JICMCTBUSI Ha IKUBBIC OPTraHU3Mbl OMPEACIEHHBIX
HEOPraHUYECKHUX BEIIECTB, MOHUMAas cMmbIca noka3areins [1/K;

o c(hOpPMUPOBAHHOCTh YMEHMI: OCYIIECTBIATh IlI€JICHANPABICHHBIN
MOUCK XUMHUYECKOW MH(POPMAIIMK B pa3IUYHBIX UCTOYHUKAX (HaydHas U y4eOHO-
Hay4dHasl JUTepaTypa, CpelIcTBa MaccoBoil uHpopmanuu, VHTepHET U Apyrue),
KPUTUYECKA aHAIM3WPOBATh XMMUYECKYI0 WH(pOpMmaIuio, nepepadaTeiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABJICHHON y4eOHOM 3a1aucii.
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Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnnoreka IIOK
41 AMUHBI. AMUHOKHUCIOTEIL. Benkn 12 https://m.edsoo.ru/d69df650
Uroro no pazneny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BrIicokOMOIEKYISIpHBIE COETUHEHNS 6 bubmmorexa [TOK
' yp 8 https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBanue pa3iesioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (wipp )
NMPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoma. Ileprognueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKHUX 9 bubmorexa HIOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHECKHE PeakiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 2 1 2
CTAILIBT 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54
Paznea 3. Xumud u :Knu3HbL
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE PeCypcChl
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHM4YeCKON XUMHH,
1 MPEACTABJICHHUE O 1 bubnuorexa LTOK
pes https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
sepoaa (OCHOBHOE U
2 3311;36P>I<I[é1(-IH0€ COCTOSTHWSI) 1 bubmmorexa LOK
y ’ https://m.eds00.ru/Oce6fd4c
BaneHnTHble BOBMOXHOCTH
aToma yriepojaa
Xumuyeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3mMbl 00pa3oBaHUs 1 bubmmorexa LOK
. p https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CTIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 OpPTraHUYECKUX COCTMHEHHN A 1 bubnuorexa LOK
P e ) https://m.edsoo.ru/9e595ch8
M. bytieposa
Buasr nzomepun:
5 CTPYKTYypHas, 1 bubmuoreka [JOK
MPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661

OnekTpoHHBIE 3P PEKTH B
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MOJIEKYJIaX OpraHUuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(uKauu u

6 CUCTeMaTUYeCKast bromiorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OpraHUYeCKON XMMHUHU https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u bubnnoreka IIOK
0000111eHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU I
psina, obmas popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnmnorexka HOK
JJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 DOu3nvecKrue U XUMUUIECKHUE bubmmoreka [IOK
CBOKCTBA aJIKaHOB https://m.edso00.ru/3137711c
Haxosxnenne aakaHoB B

11 npupoje. Criocoosl bubmmorexa [JOK
MOJyYECHUS U IPUMEHEHUE https://m.edsoo.ru/259b0a5b
AJIKAaHOB
[uxnoankansl: oOmas
dhopmyna, HOMEHKIATypa 1

12 n3oMepusi, 0COOCHHOCTH bubmmotexa [JOK

CTPOCHHS ¥ XUMUYECKUX
CBOWCTB, CITIOCOOBI MOJTy4eHUS
U IPUMECHEHUE

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



https://m.edsoo.ru/c212dd21
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Pemrenne pacu€THbIX 3a1a4 HA
OIIpEEIICHUE MOJIECKYJIIPHOU
(bopMyJIbl OPraHNYECcKOro
BEIIECTBA I10 MACCOBBIM

bu6nmoreka [IOK

13 JIOJISIM aTOMOB JJIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIINX B €70 COCTaB.
CucremaTtuzanus u
00001IeHIE 3HAHMI 110 TeMe
AJIKEHBI: TOMOJIOTHYECKUH
psia, obmas popmyina,
HOMEHKJIaTypa, SJIEKTPOHHOE
14 u HpOCTpaH};I")FBeHHOC ’ bubmmorera LIOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIL.
CrpyKTypHas 4 LUC-TpaHC-
M30MepUs aJIKEHOB
dusznueckrue 1 XUMHIECKHE
15 CBOMCTBA ajlkeHoB. [IpaBuio bubmmorexa [JOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl monyueHus: u bubnmnoreka [JOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[IpakTrueckas padota Ne 1 o
17 teMe "[lonydyenue sTuieHa u bubnmorexa LOK
. https://m.edso00.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 ompeieTICHUE MOJIEKYIITPHOM bubnuotexa [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
19 AJIKaJMEHbl: CONPSKEHHBIE, Bbu6nuoreka LIOK

H30JIMPOBAHHEIC,

https://m.eds00.ru/04298c0a
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KYMYJIMPOBAHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUs

20 XUMUYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d

21 CriocoObl TTOTy4eHHS U bubnmnoreka HOK
MPUMEHEHUE AJIKAJTMECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUI
psia, obmas popmyina,

99 HOMEHKJIATypa, JIEKTPOHHOE bubnnoreka IIOK
Y MIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYI,
¢bu3nveckre CBONCTBA

23 XUMUYECKHE CBONCTBA bu6mmoreka [IOK
AJIKWUHOB https://m.edsoo.ru/23493a93

24 KauecTBenHsble peakuuy Ha bubnmnorexka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CrniocoOsl monyueHus: u bubnmnoreka [JOK
IIPUMEHEHHE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHHUIO I)[(I/IMIEIICCI(Oﬁ bubmmorexa LHOK

https://m.edso0.ru/5db8e526

peakiuu

7 Cucremaruzanus u
000011IeHIe 3HAHUI 110 TeMe
ApEeHBI: TOMOJIOTHYECKUH Psi,

28 obmas hopmyna, bubnmoreka [JOK

HOMEHKJIaTypa. IJEKTPOHHOE
Y IPOCTPAaHCTBEHHOE

https://m.edsoo.ru/a92a7094
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CTpOCHHE MOJICKYJ OeH301a U
TOJTyOJIa, UX (PU3UUECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA
apEeHOB: PEAKIUU 3aMEeILICHUS
XUMU4YeCcKHe CBOMCTBA
apeHOB: PeaKIun
MIPUCOCTUHEHUS, OKUCIICHUE
rOMOJIOT'0B OEH30J1a

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUPOJIa

bu6nmoreka [IOK
https://m.edsoo.ru/a44alae4

bubmuorexa [JOK
https://m.edsoo.ru/a44alaed

bubnnoreka IIOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEEIICHUE MOJIEKYJIIPHOU
(bopMyIIBl OPraHNYECcKOro
BEILECTBA

bubnnoreka IIOK
https://m.edsoo.ru/53461a2c

33

CrniocoObl mostyueHus u
MIPUMEHEHHE apEeHOB

bubmmoreka [IOK
https://m.edso0.ru/6f717d09

34

35

36

I'enernyeckas CBSA3b MEKIY
Pa3IMYHBIMH KJaccaMu
YTIIEBOIOPOOB

Pacuétel 10 ypaBHEHUAM
XUMHUYECKHUX PEAKIINM.
Cucrematuzanus u
000011eHIe 3HaHU 110 TeMe

IIpuponusiit ras. [lomyrHele
He(TSIHbBIE ra3bl

37

KaMeHHbII yroyib 1 IpOayKThI
€ro nepepadoTKu

bu6mmoreka [IOK
https://m.edso00.ru/69b3398b
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38

Hed1b 1 ciocoOsl eé
nepepabotku. [Ipumenenne
IPOJIyKTOB MEPEpabOTKH
HedtH

bu6nuoreka [IOK
https://m.edsoo.ru/21f9de78

39

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJI€BOJOPOIOB

40

l"anorenonpousBoaHbIE
YTJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHUE; pEaKINU
3aMELIEHUS rajoreHa

bubmuorexa [JOK
https://m.edsoo.ru/82b4d759

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
IHUTajJoreHaaKaHoOB C MAarHUEM
H IIUHKOM

42

43

44

CucremaTtu3zanus u
0000111eHE 3HAHUH 10
pazneny "YrieBoaopoasr"
KonTponbHas pabota mo teme
"Yrnesonopoast"

[IpenenbHble OJHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHIA
psa, obmas dpopmyna,
CTPOCHHE MOJICKYI,
MU30MepHsl, HOMEHKIATYpa,
kinaccudukanus, puznyeckue
CBOMCTBA

bu6nuoreka [IOK
https://m.edso0.ru/20e89f22

bu6nuoreka [IOK
https://m.edso0.ru/95¢c9e298

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKUE CBOUCTBA

45 MPEACIIbHBIX OJTHOATOMHBIX bubmmorexa [JOK
pedl a https://m.edsoo.ru/26ee34fe
CIIHPTOB
CriocoObI mosryueHust u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [JOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocteie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubnmnoreka HOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOWCTB
MHOTroaTOMHBIE CIIUPTHI:

48 ATHJICHIJIMKOJb U TJMIICPHH, bubnmnoreka HOK
uX (pU3MYECKHe U XUMHYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObl mostyueHust u

49 MPUMEHEHUE MHOTOATOMHBIX bubmorexa HOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHoT: CTPOCHUE MOJIEKYIIBI,
50 (pml/lqecmfe CBOICTBa ’ bubmmorexa LOK
' https://m.edso0.ru/2ce726f8
Tokcuunocth penona

51 XHUMUYECKUE CBOMCTBA but6mmoreka [IOK
(dbenomna https://m.edso0.ru/037ca5f9

59 CrniocoOsl ToNTyueHus: u bubnmoreka [JOK
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[TpakTruyeckas pabora Ne 2.

53 Pemenue but6mmoreka [IOK

9KCIIEPUMEHTAIBHBIX 3a7a4
o teme "CrupThl U GpeHosr"

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

bu6nuoreka [JOK

54
000011IeHNE 3HAHUH I10 TEME https://m.edso0.ru/1810cb9b
ANbIeruapl ¥ KETOHBI:
ANEKTPOHHOE CTPOCHHE
55 KapOOHWIILHOM TPYIIIIHI; bubmumoreka [IOK
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmrast popmyia, U30MepHs U
HOMEHKJIaTypa
AJBIerunpl 1 KETOHBI:
56 (du3HUecKre CBOWCTBA; bubmorexa [IOK
’ https://m.eds00.ru/c887425¢
peaKuy MPUCOCTUHCHUS
Peakuuu oxkuCIIEHHUS U
57 KauyeCTBEHHBIE pEaKIUMU bubnnorexa LIOK
p https://m.edsoo.ru/a393baa9
aJbIETUI0B U KETOHOB
58 CrniocoOsI monryueHus bubnmnoreka [JOK
alIbAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnmnorexka HOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYIT
N3omepust 1 HOMEHKIAaTypa
60 KapOOHOBBIX KHCIIOT, X bubmorexa HOK
P o7 https://m.eds00.ru/700cc87b
(du3nueckue cBOCTBa
XnMHyeckre CBOMCTBA
61 IIpENEIbHBIX OJHOOCHOBHBIX bubnnorexa LIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
62 Oc00EHHOCTH CBOWCTB bubmuorexa [{OK

MYPAaBbUHOH KUCIIOTBHI.

https://m.edsoo.ru/bb31be71
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MHoroo0pasue kapOOHOBBIX
KUCIIOT

OcobeHHOCTH CBOUCTB:
HETpeAeTbHBIX U
apOMaTUYECKHUX KapOOHOBBIX,

bu6nuoreka [IOK

63 KapOOHOBBIX,
JRGPDOTOBLIX https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICIIUX KapOOHOBBIX KHCIIOT
64 [TonsATHE O IPOM3BOIHBIX bubnnorexka HOK
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d
CrniocoOsl mostyueHus: u
65 MIPUMECHEHHE KapOOHOBBIX bubmmorexa [JOK
P P https://m.edso0.ru/7c065¢9d
KHUCJIOT
CrnoxxHbie 3GupBhL:
TOMOJIOTHYECKHUH psif, oOrmas bubmuoreka [JOK
66
dbopMmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3nvecKkrue U XUMUYECKHUE bubmmoreka [IOK
CBOMCTBa 3(UpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpix 3amay:
M0 YPABHEHHUIO XUMHYECKON
68 peaxkiuuu, Ha ONpeelIeHNue
MOJIEKYJISIPHOHN (OPMYITBI
OpraHUYECKOr0 BEIECTBA
[TpaxTrueckas padota Ne 3.
bu6mmoreka [IOK
69 Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso00.ru/486671fb
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o Teme "KapOoHoBEIe
KUCIOTHI. CioxHbIE 3pupb!"

JKupsl: cTtpoeHnue,

bu6nmoreka [IOK

70 M3UYECKUE U XUMHUYECKUE
¢ . https://m.eds00.ru/al19c5b98
CBOMCTBA (TUIPOJIU3)
OcoOeHHOCTH CBOMCTB

71 KHUPOB, COAECPKAIIUX OCTATKU bubnmnoreka [HOK
HEIPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupsl B Ipupoie
MpL1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCJIOT, UX

72 moroliee aercreue. [lousrue Bubmorexa ITOK

' https://m.eds00.ru/3c566565

0 CHHTETHYECKHX MOFOIIUX
cpenctBax (CMC)
I'enetnueckas cBs3b

73 YIJI€BOIOPOAOB U bubmuoreka [JOK
KHUCIIOPOJACOAEPKALINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB

74 Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEaKIIHii
CucreMaru3anus u but6mmoreka [IOK

75 .
000011eHIe 3HaHU 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mmas xapakTepucTHKa

76 YTJIIEBOJIOB U Kiaccuukarus bubmuoreka [JOK

YTJIeBOJIOB (MOHO-, TH- U
MOJIMCaxapu/Ibl)

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

7 CBOICTBA U HAXOX/ICHUE B bubmmorera LOK
A https://m.edsoo.ru/b4bdda2d
pupoe
[IpuMeHeHue rroKo3sl, €€

78 3HAUCHHUEC B bu6nuoreka [IOK
KU3HEAEATEIIbBHOCTH https://m.edso00.ru/5e61122d
opranusma
Hucaxapupl: caxapo3sa,

79 MaJibT03a U JIaKTO03a. bubmuorexa [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHUE TUCAXapUJIOB
[Tonucaxapupl: CTpoeHHE

80 MaKpOMOJICKYJI, PUINICCKUE bubnmnoreka HOK
1 XUMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHCHUE

81 [TonsiTHE 006 UCKYCCTBEHHBIX bubnmnoreka [JOK
BOJIOKHAX https://m.edso00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha

82 ONpEAEIIEHUE JOJIM BbIXO1a bubmuotexa [JOK
MIPOIYKTa PEAKLIUK OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3ZMOXKHOTO
Cucremaruzanus u

83 000011IeHIEe 3HAHU 110 Bubmmorexa [IOK

B https://m.eds00.ru/08d4364c
pazneny
KonTponbhas pabota no teme
" bu6muoreka [JOK
84 Kucnopoaconepxamnue

OpraHNYeCKHUE COCTUHEHUA"

https://m.edsoo.ru/42c6678e
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https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

AmuHBL: K1accudukarnys,
CTPOCHHE MOJICKYJI, 001Iast

85 dhopmyna, uzomepus bubmmorexa [JOK
pMyJa, pui, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nueckue
CBOICTBa
86 XuUMHUYeCKUe CBOMCTBA bu6nuoreka [IOK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE AaHWINHA,
87 0COOCHHOCTH XMMHYECKUX bubmorexa HOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
CrniocoOsl mostyueHus: u
88 MpUMEHEHHE aTu(haTHISCKUX bubmorexa LHOK
p https://m.edsoo.ru/eal38763
aMHUHOB
AMHWHOKHCIOTEL:
HOMEHKJIATypa U H30MePH,
89 (pml/lquKHZPCBOI?ICTBa " bubmmorexa LOK
’ https://m.edso0.ru/d1773e80
OTtnenpHBIEC IPEICTABUTENH Ol
AMUHOKHUCIIOT
XUMHYECKHE CBOMCTBA
AMHHOKHCJIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE bubnnorexa LIOK
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 U
THJIPOJTU3 TICTITHIOB
Benku xax mpupogHbIe
91 HOJIMMEDHEL, (I:)T ; TYPBI bubnnorexa LOK
PBL; CTPYKTYP https://m.eds00.ru/429¢9899
O€eJIKOB
92 XUMHYECKHE CBOMCTBA bubnuotexa [JOK

0EJIKOB

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



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

93

94

95

96

A3zoTcoaepxkaiiue
TeTEePOIUKITHYECKHIE
coeauHeHus. HykiienHOBEIE
KHCJIOTBI: COCTaB, CTPOCHHUE U
OuoJsIorn4ecKas poJib

[TpakTuyeckas padora Ne 4.
Pemenue

AKCIICPUMEHTAJIbHBIX 3a7a4
1o Teme "A3oTcoaeprKaiiue
OpraHUYeCKUe COeTUHEHU"

[IpaxTnueckas padora Ne 5.
Pemenue
AKCIICPUMEHTAIIbHBIX 337124
o Teme "Pacno3naBanue
OpraHUYEeCKUX COeTUHEHUM"
KonTponbhas padbota no teme
"A3oTcoaepxaliue
OpraHu4ecKue coeAuHeHus"

bu6nuoreka [IOK
https://m.edsoo.ru/521d1431

bubnnoreka IIOK
https://m.edsoo.ru/8e3c02d1

bubnnoreka IIOK
https://m.edsoo.ru/bde3fdf6

bubmmoreka [IOK
https://m.edsoo.ru/ce561bc?

97

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOIBI X
CUHTE3a —IIOJIMMEPU3aLUs U
MOJUKOHJICHC AU

but6mmoreka [IOK
https://m.edsoo.ru/7aa63ebd

98

99

[Tmactmaccel. YTunuzamus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypaJbHbBIN
CUHTETHYECKUE KayUyKH.
Pe3una

but6mmoreka [IOK
https://m.edsoo.ru/82242e0f

bu6nuoreka [IOK
https://m.edso0.ru/246103ec



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

100

BonoxkHa: HaTypanbHBbIE,
HCKYCCTBEHHBIE,
cuHrernueckue. [lomumepsl
CIELUAIbHOTO Ha3HAYEHUS

bu6nuoreka [IOK
https://m.edso00.ru/5963a601

101

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

bu6nuoreka [IOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMAaTU3aLMsI U3YYEHHOT O
MaTepuaia 1o TeMe
"BpicOKOMONEKYISIpHBIE
coequHeHus"

bubnnoreka IIOK
https://m.edsoo.ru/6a22b1e8

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102



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

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [JOK
Xumuyeckui sneMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnuoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpaIUU
5 aTOM;E BJIeMeHTOBq; OZEOBHOM u 1 bubmorexa HOK
. https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnunorexa [JOK
DNeKTPOOTPULIATETLHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
7 XUMHYECKUX 3eMeHToB J[. U 1 bubmorexa HOK
o . https://m.eds00.ru/16957c01
MeHeneeBa, CBsA3b C COBPEMEHHON
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHYECKUX JIEMEHTOB U 1 bubmorexa HOK
https://m.edso0.ru/f8468927
o0pa3yeMbIX UMU MTPOCTHIX U



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

CJIOKHBIX BCUICCTB 110 I'pyIiaM U
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

9
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM CBs3U. BomopogHas Bubmaorexa ITOK
' P https://m.edso00.ru/5a8072af
CBA3b. MeXMOJIEKYIIsIpHBIE
B3aMMO/ICHCTBUS
BanieHTHOCTB 1 BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBieHus 0 KOMIUIEKCHBIX
12 COpe,[[I/IHeHI/ISIX' COCTaB U bubmmorexa [TOK
’ https://m.eds00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubnnorexka [JOK
KPUCTAJNINYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOICTBA BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmmorexa LOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIC paCTBOPHI: HACKHIIIICHHBIS
15 W HEHACHIIIIEHHEBIE, PACTBOPUMOCTD bubnnorexa [IOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubnmoreka [JOK

pacTBOpoB

https://m.edso0.ru/328e653a



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA

bubmuoreka [JOK

17 pacTBOpEHHOTO BeliecTBa, https://m.edsoo.ru/785e0ab4
"MoJiipHas KOHIleHTpanus"

18 Knaccu¢ukanus 1 HOMEHKIaTypa bubmumoreka [IOK
HEOPraHWYECKUX BEILIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHUH 10 TeME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota no Temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucreMa bubnnoreka [JOK
XAUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.
MHoroob6pasue BermiecTs"
Knaccudukanus XumMuaeckux
peaKunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXpAHEHUS MacChl BEIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU
MPU XUMHYECKUX PEaAKIIHIX
TemnoBbie 3G HEKTH XUMUYECKUX

22 peakmuii. TepMoxumMuvecKre bubmmorexa [TOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boeruucnenust no ypaBHeHUSIM

23 XUMHUYECKUX PEaKLUi u bubmmorexa [TOK

https://m.eds00.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peaKkinu, eé

24 3aBUCUMOCTD OT Pa3JIMYHBIX

¢dakropoB. Katanus u karanu3zaTtopbl



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

I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[IpakTuyeckas padora Ne 1 o Teme
26 "BiusiHue pa3nuvHbIX (GaKTOpPOB Ha bubmmorexa LHOK
p . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OO6parumbie 1 HEOOpATUMBIS bubnnoreka [HOK
peakuuu. XMMHUYECKOE paBHOBECHE https://m.edso00.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
28 "BrnusiHue pa3nuyHbIx GaKTOpOB Ha bubnuorexa [JOK
MOJI0KEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IHLEI),Ie 1 ci1a0bble JIEKTPOTUTHI bubmorexa LHOK
P ' https://m.eds00.ru/5f766bdf
CreneHs AuCCOIMAIIMU
HNonnoe npoussenenue Boabl. Cpena
30 BOJIHBIX .’ECTBO :B Bono 21o HI)II;/'I " bubmmorexa [JOK
g P POB. DOROPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 1} (I)[fexafo ue B aCTBz)l ax bubmmorexa [JOK
P . P p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
IIpakTuyeckas padora Ne 3 o Teme
32 "XUMHUECKUE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxxHeilnre okUCIUTENU U bubmmorexa [OK
peaKttn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bubnnoreka [HOK

HMOHHOTO) OanaHca

https://m.edsoo.ru/fb691387



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

35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK
BCIIIECTB https://m.edso0.ru/93fb97d2

36 Pemenne 3a1a4 pa3iMnyHbIX THIIOB buGnnorexa [IOK

p https://m.eds00.ru/5a859d16

37 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmorexa HOK

AT p https://m.edsoo.ru/5afa265d
Cucremarusamnus 1 00001IeH1E
38 3HAHWH 110 TeMe " XUMHUYECKUE bubmmorexa LHOK
| https://m.edsoo.ru/c161eb85
peaku

39 KonTponbhas padota no teme bubnuoreka [IOK
"Xumunyeckue peakuuu" https://m.edso00.ru/a8a0a930
ITonoxeHue HEMETAILIOB B
[Tepuoanueckoii cucreme

40 XUMHAYECKUX deMeHToB J[. U. bubmuorexa [JOK
MeHnneneesa 1 0OCOOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOGHI/ISI X aTOMOB. (DI/I?:I/I‘ICCKI/IG
CBOMCTBA HEMETAIIOB
ANOTponus HEMETaIOB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa bubmmorexa LIOK

pHMEp PO, CEPEL, p https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubnnorexka [JOK
XMMHYECKHE CBOMCTBA. [ 'napubl https://m.edsoo.ru/0aa8f613
["anoreHsl: HaXOX/IEHHE B IPUPOJIE,

43 CTIOCOOBI OTYYCHUS, PU3UIECKUE H bubmmorexa [OK

i L https://m.edso00.ru/4e223795
XAMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
bu6mmoreka [JOK
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS

TraJIOrCHOB

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



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6

JlabopaTopHble 1 IPOMBIIIIICHHBIC
CIIOCOOBI MOJTYYEHHSI FaJIOT€HOB.

bubmuoreka [JOK

45
[IpumeHeHne rajoreHoB U ux https://m.edsoo.ru/6971aca4
COETUHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue
46 DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmorexa LOK
" P | https://m.edsoo.ru/8b26fecd
T"amorensl
Kucnopon: nabopatopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
47 MOJTy4YeHHUsI, PU3NICCKUE U bubmmorexa LOK
v ’ . https://m.edsoo.ru/c8abc36a
XuUMH4YecKue cBoiicTBa. O30H.
[IpuMeHEeHHEe KHCI0pOo/ia U 030Ha
bu6mmoreka [IOK
48 @)
KCHIBT H TIEPORCHIAT https://m.edso0.ru/5¢8816a0
49 Pemenue 3amay pa3IMuHBIX THIIOB bubmorexa [TOK
asp https://m.eds00.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 CH(I;)CO6BI MOJIyYEHUs (;I/ISI:/I‘IGCKI/IC u bubnuorexa LIOK
i . https://m.edsoo.ru/46afae16
XAMHUYECKHE CBOMCTBA
bu6mmorexa [IOK
51 CepoBoaopos, ¢
POBOZIOPOZ, CyIIbdH b1 https://m.eds00.ru/7c875999
Kucnopoxaconepkaime coe JTHHEHUS
52 cephl gCO6eHHI:)CTI/I CBOWCTB CEpHOU bubmmorexa [TOK
PEL. P https://m.edsoo.ru/8cfa2548
KHCJIOTEI
[IpakTnueckas padbora Ne 5. Pemenue
53 HKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnmorexa [IOK
" P __ ,2,1 https://m.edsoo.ru/0afb05e4
Cepa u e€ coenHEeHUsI
54 A30T: HaXOXJACHUE B IPUPOJIC, bubnmoreka [JOK

CIOCOOBI NOJTYYEHHUs, PU3UIECKUE U

https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255

XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnopozconepxaniue coeTuHeHUS

bu6mmoreka [IOK

55 . Ocob i
asota UCO CHHOCTH CBOHCTS https://m.edsoo.ru/e2965afe
A30THOM KUCIIOTHI

56 [Ipumenenue azora u ero bubnnoreka [HOK
coeuHEHM. A30THBIE y100peHus https://m.edsoo.ru/129f5059
dochop: HaxXOXKIEHHUE B IPUPOJIE,

57 CocoObl NOTy4YeHUs, PU3NUECKUE U bubnnorexa [HOK
XUMHUYecKue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl docdopa,

58 dhocho c((i)) eq;KaI: ne kuciotel. Conu bubamorexa LOK

p Iv[ prratl ’ https://m.edso00.ru/c7a2d429
bocopHOIi KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [IOK
coenunennii. Dochopusie ynoopeHus https://m.edso0.ru/a218070a
ITpakTryeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edso00.ru/8175ac3f
"A30T 1 gocop u ux coenuHeHus"
VYrinepoa: HaX0XAEHUE B IPUPOJIE,

61 AJUIOTPOMHbBIE MO (DUKALINY; bubnnorexka [JOK
¢bu3nyeckre 1 XUMHUYECKIE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxkcup yraepoaa(ll), oxcu

62 ne I([)yel;(l\I/)) . (OJ'I)BHaSI KiCﬂOTa u bubmmorexa [OK
Y POl e https://m.edsoo.ru/dba58adf
e€ conu

63 Pemenwne 3a1a4 pa3nudIHBIX TUIIOB bubmorexa [IOK

https://m.eds00.ru/6029b609



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
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Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CIocoOBI MoJydeHus, pu3nueckue u bubmmorexa [JOK
YHACHIA, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcun kpemuusi(1V), kpemuueBas bubnunoreka [HOK
KHCJIOTa, CUJIMKATHI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €TO bubnmoreka [JOK
66 coeauHennii. CTEK0, ero https://m.edso0.ru/393cdac0
MOJy4YE€HUE, BUJIBI CTEKIIA https://m.edso0.ru/5823cefb
67 Pemenue 3amay pa3aMvHbBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 00001IeHNE bubnmnoreka [JOK
3HaHui o teme "Hemeraninr" https://m.edso0.ru/6e864db5
69 KonTponbhas padota no teme bubnnorexa [JOK
"Hemerannsr" https://m.eds00.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN bubnuoreka [IOK
paboThI, KOPPEKITUS OMINOOK https://m.edso00.ru/2b7e9510
[Tono>xeHue METaNIOB B
Ilepuonnueckoi cucreme
71 XAMUYECKHUX DJIEMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16c¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MetasuioB. [I[puMeHeHne MeTanioB B bubmmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnuorexa [JOK

METAJIJIOB

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

74 Pemtenue 3amay pa3iiMuyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
75 HanpspkeHuii MetayuioB. OO0mue buGnnorexa [IOK
P ' https://m.edso0.ru/94eb377a
CIOCOOBI MOJTYYCHHS] METAIIJIOB
OO01mas xapakTepucTHKa METaJJIOB
|A-rpynnel [leproauueckoii cuctemsl
XUMHUYECKHUX AieMeHTOoB. HaTtpuii u bu6mmorexa [IOK
76 .
Kaluii: mony4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHUE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN
OO01mmas xapakTepucTHKa METaNIOB
[lA-rpynmst [lepuoanueckoit
CHCTEMBI XHUMHUYECKHX DJIEMESHTOB.
77 Marnuii 1 KaJIbLUHA: OIYYECHHE bubmorexa [IOK
' i . https://m.edso00.ru/7c3e49c0
(bu3nuecKre U XUMUYECKUE CBOWCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U MX
COCTMHCHHI
78 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9
AnroMuHUi: ony4yeHue, Gpusnueckue
79 M XMMHYECKHE CBOMCTBA bubmorexa HOK
’ https://m.edso0.ru/0e79b266
MPUMEHEHHE
AMpoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUAPOKCOKOMILUIEKCHI aTFOMHUHMS, UX https://m.edso00.ru/5d12d318
MIPUMEHEHNE
81 Pemenue 3amay pa3nuvHBIX THIIOB
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[TpakTuyeckas padora Ne 7. Pemenue

bubmuoreka [JOK

82 9KCIIEPUMEHTAIBHBIX 33134 [10 TEME
ORETIED A0 https://m.edso0.ru/27adaf43
Mertasibl TJIaBHBIX TTOATPYIII
OO01mas xapakTeprcTHKa METaJJIOB
83 no6ouHbIX noarpynn (b-rpymm) bubnmoreka [JOK
[Tepuonnueckoit cucTemsl https://m.eds00.ru/610d7431
XUMHYECKHX 3JICMEHTOB
du3nyeckne U XMMHUUECKIE CBOMCTBA
84 XpOMa U €ro COeIMHEHNN, UX bubmmorexa [IOK
P ’ https://m.edso0.ru/9911bef3
MIPUMCHCHUE
Baxneiimme coeiMHEHUST MapTaHIia.
85 IlepmaHranar Kajaus, ero bubmorexa LOK
p ) https://m.eds00.ru/039d69c8
OKHCIIMTENIbHBIE CBOMCTBA
du3nyecKkre 1 XMMUYECKHE CBOMCTBA
86 JKele3a M €ro COCAUHECHUM. bu6mmoreka [JOK
ITonyyenue u npUMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
Kemesa
du3nyecKkue 1 XMMUYECKUE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, NX bubmorexa [TOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusndeckre U XUMUUECKIE CBOMCTBA
88 IIMHKA ¥ €T0 COCAUHEHUN, NX bu6mmoreka [IOK
IIpUMeEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[TpakTrueckas padota Ne 8. Pemenue
bu6mmorexa [IOK
89 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
" " https://m.edsoo.ru/a6e352ea
Mertasipl TOOOYHBIX TTOATPYIITT
bubmuorexa [JOK
90 Pemenue 3amay pa3nuvHBIX THIIOB

https://m.edsoo.ru/a8b83d83



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83

O0001IeHYE ¥ CUCTEMATU3 AU

91 M3Y4YEHHOI0 MaTepuaa 1o TeMe bubmmorexa LIOK
HEYHCHHOTO MATep https://m.eds00.ru/e91fe975
Merannbl
92 KonrponsHas pabora o teme bubnuoreka [IOK
"Meramisr" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON bubnnoreka [HOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOMYMBOIO Pa3BUTUS bubnnorexa [HOK
yenoBeuecTBa. [loHATHE 0 HAYUHBIX https://m.edso00.ru/080fe1f0
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hayunbie npuHIUITBEI OpraHU3aluu
95 XUMHUYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[IpombIeHHbIe CIOCOObI https://m.edsoo.ru/2e45a44f
MOJIyYEHUS] BaKHEUIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY’KaroIien Cpebl H ero bubmmorexa [OK
Py P https://m.eds00.ru/9f11bf51
MOCJIE/ICTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKaA. bubnmnorexa [JOK
JlekapcTBEeHHBIE Cpe/ICTBA https://m.eds00.ru/a6552721
Xumus numy. Poiabs XuMuu B
98 o0ecrieueHny MUIIEeBOH bubmmorexa [JOK
- https://m.edsoo.ru/1f7b5bd2
6e30macHOCTH
99 Kocmernueckue u napdromepHbie bubnnoreka [JOK
cpeacTta. beiTtoBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
. bubnmoreka [JOK
100 Baxneiimme crpouTenbHbIE U

KOHCTPYKLIMOHHBIE MaTepuaibl

https://m.edso00.ru/61e69003
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XUMUS B CEJILCKOM XO35MCTBE.

101 Oprannueckue ¥ MUHEPAJIbHbBIC 1 ng:;;?::;igﬁ;: 4395874
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 1 bubmuorexa [JOK
3HaHUH 110 TeMe https://m.eds00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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