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MNOACHUTEJIBHASA 3AITMCKA

Pabouas mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpamMmbl cpeanero obmero obpazoanusa(@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM crapaapre COO, c¢ yuérom KoHuenmuu mnpernojaBaHUs
yuebHoro mnpeamera «XuMmus» B 00pa3zoBaTelbHBIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuun Ha nepuof no 2025 roma» (Pacnopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHUs Ha YpOBHE YrIyONEHHOrO H3y4eHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcsi 10-11 kmaccoB. W3yuyeHuwe mnpeamera,
peam3dyeMoe B YCIOBUAX AU(PPEPCHIUPOBAHHOTO, MPOGHILHOTO OOydYeHUs, MPHU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOMUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKM3HH B COLIMyME, a
TakKe Uil MPOJOJKeHHs OOydeHHUs B OpraHu3anusx MpodecCHOHaTbHOrO0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM M3 MPUOPUTETHBIX AUCIUILINH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBHMU C OCHOBomojaratomumu nonoxenusimu dGIOC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHUsl, pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. (CBHIETENHCTBOM TOMY SIBIISIOTCS CIEAYIONIME BHITOIHIEMBIC
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

¢ HH(POPMAIIMOHHO-METOIMYECKasl, peaju3alus KOTOpOoi oOecreuuBaeT TOIy4YeHUE

IPEJICTaBICHUS O LESIX, COJEp)KaHUHU, oOIIell cTpareruu oO0y4deHHs, BOCIIUTAHUS U
pa3BUTHsI 00YYAIOLIUXCs CPECTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

® OpraHM3alMOHHO-TUTAHUPYIOIIAas, KOTOpasi MpeaycMaTpuBaeT OIpe/esieHHe: MPUHIUIIOB

CTPYKTYpPUPOBAaHUS U  TOCJIEJOBAaTEIbHOCTH H3Y4eHHUs yueOHOro MaTepuana,
KOJIMYECTBEHHBIX M KaYECTBEHHBIX €T0 XapaKTEPHCTHUK; MOAXO0J0B K (hOpMUPOBAHHIO
COJIepKAaTeIbHON OCHOBBI KOHTPOJII W OICHKH OO0pa3oBaTEIbHBIX JTOCTHIKCHUN
o0yyaroImuxcst B paMKax UTOTOBOHM arTrecTaluu B (opMe €IUHOT0 TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMHHU.

[Mporpamma amst yriyOIEHHOTO N3YUEHUS] XUMHUH:

® yCTAHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00g3aTebHOe Ul U3yYeHUs B

pamMKax OTJIEJIbHBIX npodunei, IIPEIyCMAaTPUBAET  PACHpPEIEICHHE "
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpKaTeNIbHBIM JIMHUSAM/pa3jienam
Kypca,

e 1aT MPUMEPHOE pacrpesieiieHne y4eOHOTO BPEMEHH, PEKOMEHIYEeMOTO JUIS W3YYCHUS
OTJICTHHBIX TEM;

e [IpeyIaraeT MPUMEPHYIO MOCIIEA0BATEIFHOCTh U3YUEHHUS YUeOHOTO MaTepuaia ¢ y4éTom
JIOTUKH IIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

® 1a€T METOJMYECKYI0 MHTEPIPETALMIO LEeNed M 3aJady M3Yy4YeHUs IpeaMera Ha
yrIIyONEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
o0rmrero oOpa3oBaHusl, COJACPKATEIBHON XapaKTEPUCTUKN TUIAHUPYEMBIX PEe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS



(JINYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JEHCTBUI OOYyYalOLIErocss IO OCBOEHMIO COJEp’KaHus
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
IPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUM Ha YpOBHE OCHOBHOTO o00Iliero oOpa3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOH MPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTaBIISIONICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEISATHCS B COOTBETCTBUH C HApaBICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnodoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpeHero ooiero oopa3oBaHUsl XUMHUS HA YPOBHE YIiayOJIEHHOTO M3yUYeHHs HaIlpaBJICH
Ha pealn3alyio TMPEEMCTBEHHOCTH C TMOCIEAYIOUIUM STaloM MOJYyYEHUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHUE TMpeAMeTa «XUMHUS» OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHHEe U
yrayOieHne TEOpPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCS, BBIOpABIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIEIYIOIMIETO MOTYYEHUS
XUMHUYECKOT0 00pa30BaHus B OpraHu3aluax rnpodeccuoHaibHoro oopazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHO
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUs»
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 33/1a4 BOCIUTAHUS U COLIMAIBHOTO Pa3BUTHUS 00yUarOLINXCs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaJIbHBIX YMEHUH, YMEHUN palliOHAIM3a1H Y4eOHOTro
Tpyaa ©  OOOOMIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLUIMX  MEXKIUCUUIUTMHAPHBIM,
HaJIIPEeIMETHBIN XapaKTep.

CocrapmsitolmiuMu  nipeMera «XUMHS» Ha YpPOBHE YIIyOJIEHHOrO M3y4eHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJEp)KaHUs 3TUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusx 0a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHUS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN M YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3yd€HUs INpeAMETa. JTa CHCTEMa 3HAHUHM IOJy4yaeT ONpPEIEIEHHOE TEOPETUUYECKOE
JOTIOJIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIuii  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa obecredeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YyBEIMUYEHHs 00bEMa 3HAHMH O XMMHUYECKUX DJIEMEHTaxX |
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHS U YIIyOJeHUs MpeACTaBICHUN O CTPOCHUU
BEIIECTBAa, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS peaklUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoandeckoro 3akoHa u
[lepuonuueckoil  cuUCTeMbl ~XMMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIECTCS C
TOYKHM 3pPEHHS] SHEPreTHYECKUX W3MEHEHUN NMpu e€ o0pa3oBaHUU U pa3pyLICHHH, a TaKXKe C
TOYKH 3pEHUS MexaHu3MoB e€ oOpaszoBaHus. l3yyeHHe THUIOB peakIMil JOMOJHAETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHUX MPOIEcCax U JIEKTPOIIN3E PACILUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU



CITOCOOHOCTH COSIMHEHUN yIIEIseTCss 0c000€ BHUMaHUE BOMpPOcaM 00 JIEKTPOHHBIX A dekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEaKIIHid.
Ocoboe 3HayeHne UMeeT TO, YTO Ha COJEpKAaHHWE KYPCOB XMMHHU YTIYOIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JONOJHEHUH K o0Iel crucreMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEpP)KaHUHM TpeAMeTa s KJIacCOB XHUMHKO-(H3UUECKOTO
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHTHI YYeOHOTO MaTrepuaia 1mo oOmei XUuMHuu.
[Ipu u3yueHuu mnpeaMera B JAHHOM cCllydyae akIEHT OyJaeT cjaeilaH Ha OOUIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUHM B XUMHH M B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsl TEOpHUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl W OSHEPrHH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOESHUH BEIIECTB U APYTOE.
B 10 e Bpems B coaep:kaHUU MpeaMeTa Ui KIacCOB XUMUKO-OHOIOTHYeCKOro mpoduis
OombIIMI yAETBHBINM Bec OyIeT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOYKHOCTB JIJIs1 60siee 00CTOSATENIEHOTO PACCMOTPEHHSI XUMHUYECKOW OpPraHU3alry KIETKU KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOJST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OEJKH, YTJIeBOJAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaBE M CBOWCTBAX NpPEJCTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CILy’KaT OCHOBOM JIJIsl U3YYEHUs CYLIHOCTH IIPOLECCOB (POTOCUHTE3A, AbIXaHMSI, IUIIEBAPEHUS.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUM U3yueHUe peameTa
«XuMus» Ha YrayOn€HHOM YypOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C y4eOHBIMU
peIMeTaMu, BXOISIIAMHU B COCTaB MPEIMETHBIX o0acTell «ECTeCTBEHHO-HAYUHBIC TPEMETHIY,
«MaremaTtuka u nHpopMmaTHKa» U «Pycckuil A3bIK U TUTEpPATYpay.
[Tpu u3yyeHun ydyeOHOro mpeamera «XUMHS» Ha YrIyOJIEHHOM YpPOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMUpOBaHME OCHOB HAyKHM XHMHH Kak o00jacTu
COBPEMEHHOI0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITETbHOCTH YeJIOBeKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyNbTyphl. PerieHue 3Toil 3amaun Ha yriayOlIE€HHOM ypOBHE M3y4YEHHS
nmpeaMeTa mpeArnoaaraeT peajn3auio Takux emnei, Kak:
¢ hopmupoBaHUE TPEICTABICHUN: O MAaTEPUATHLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBIICHUI MPUPOJIBI, O MECTE XMMHH B CHUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00ecriedeHHH YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA: B PEIICHUU
po0JieM HSKOJIOTMYECKOM, SHEPreTHYecKod W MHINEeBOM Oe30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3/JaHUM HOBBIX MAaTEpUaloOB, HOBBIX HWCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHUH  palKOHAJIBLHOTO MPUPOIONIONB30BAHNUS, B (dbopMupOBaHUU
MHUPOBO33pEHUS U 00IIEH KyJIbTypbl YEJIOBEKa, a TAKkKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHONIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

® OCBOEHHME CHCTEMBI 3HAHWM, JeKalMX B OCHOBE XHWMHYECKOH COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TMOHITHHA, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHMU BEIIECTBA HAa Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX
peaxiuii, 0 XUMUYECKOM PaBHOBECHUHU, PACTBOpAX M JUCIEPCHBIX cHCTeMax, 00 00X
HAYYHBIX MPUHIUNIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e popMupoBaHue y OOYYalOIMIUXCS OCO3HAHHOTO TIOHMMaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKHX 3HAHWA JUisi OOBSCHEHHWS KIIOYEBBIX HUACH U mpobiem



COBPEMEHHOM XUMHUU, A7 OOBSCHEHUS U NPOTHOZUPOBAHMS SIBICHUN, HMEIOLINX
€CTeCTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30MacHOCTH MOCEACTBUI OBITOBOM W MPOU3BOJICTBEHHOU JEATEIHLHOCTH YEJIOBEKa,
CBA3aHHOM C XHMMHMYECKHM TPOM3BOACTBOM, HCIIOJIb30BAHUEM M MepepadboTKOM
BELIECTB;

e yriayOJeHre TMpEeACTaBICHUNH O HAayYHbIX METOJax TO3HAHMS, HEOOXOIUMBIX JUIS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABIICHUM, MMEIOIIMX MECTO B MPUPOJE, B MPAKTUYECKOH JEATEIBHOCTH H
MOBCE/IHEBHOM JKHU3HH.

B 1uane peanuzanmuu TEpBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro 0o0IIero oOpa3oBaHUS MPU U3YYEHUU IpeaMmeTa «XUMHUsS» Ha
yriay0iI€HHOM YPOBHE 0COOYIO aKTyaJbHOCTh MIPUOOPETAIOT TaKUE IIeNIU U 3a7a4H, KakK:

® BOCIIUTaHUE YOS KIEHHOCTH B IO3HABAEMOCTH SIBJICHUM MIPUPO/IbI, YBAKEHUS K IIPOLIECCY
TBOpPUYECTBA B OOJACTU TEOPETUYECKUX U MPHUKIAJHBIX HCCIEAOBAaHUNH B XHUMHH,
dbopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKH;

®pa3BUTHE MOTHBAIMM K OOYyYEHHUIO U TO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUEIOBEUECKUX [IEHHOCTEN;

® pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyvaromuxcsi,  (GOpMHUpPOBAaHME y  HHUX  CO3HATEIIBHOIO  OTHOLIEHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY O0pa30BaHUIO KaK YCJIOBHIO YCICIIHOW
npo¢eCCHOHATBLHON M OOLIECTBEHHON JesTeIbHOCTH, OTBETCTBEHHOIO OTHOIIEHUS K
CBOEMY 3JI0pOBbIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

e popmHupoBaHUME YMEHHI W HaBBIKOB Pa3yMHOTO MPHUPOIOIONIB30BAHUSA, Pa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIONE3HOU
DKOJIOTUYECKOH JESATEIBHOCTH.

OOmee 4uCiIO YacoB, NMPEIYCMOTPEHHBIX I M3Y4YE€HUS XMMHUU Ha YIIIyOJ€HHOM YpOBHE
cpenHero obmiero obpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 yvaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUS

Teopernueckne 0OCHOBbI OPraHMYeCKOM XUMMH.

[lpenmer W 3HAaYeHME OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOrooOpa3uu
OPraHNYEeCKUX COCTUHECHUH.

DJEKTPOHHOE CTPOCHHWE aroMa YIJepoja: OCHOBHOE W BO30YKAEHHOE COCTOSHUSI.
BanenTHbpie BO3MOXKHOCTH aToMa yriepoaa. XUMUYecKas CBS3b B OPraHMYECKUX COCTUHECHHSIX.
Tunbl THOpUAM3aMKM aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBs131 (OOMEHHBIA U TOHOPHO-AKIENTOPHBIN). THUIIBI MEpeKphIBaHUSI AaTOMHBIX OpOUTANICH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIax
OopraHnueckux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeo(uiie u AeKTpoduie.



Teopust cTpoeHUs opraHudeckux coeauHeHnii A.M. bytiepoBa u COBpEeMEHHBIE
MIPEACTABJICHUS O CTPYKTYPE MOJIEKYI. 3HAUEHUE TEOPUU CTPOCHUSI OPTaHUYECKUX COCTUHEHUH.
Mounekymnsipabie U CTpYKTypHBIE (Qopmynbl. CTpykTypHbIE (DOPMYIIBI pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKeyeTrHad. M3omepusa. Buael wn3omepuu: CTpPYKTypHas,
MPOCTPAHCTBEHHAsA. JJNEKTPOHHBbIE J(PGEKThl B MOJIEKYlIaX OpPraHUYECKUX COEIUHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3D PeKThI).

[IpencraBnenne o kiaccuukanuu OpraHndeckux BemiecTs. [IoHsATHE 0 QYHKIIMOHATHHON
rpynme. ['omonorus. ['omonornueckue psaapl. Cucremarnyeckass HOMEHKIIATypa OpraHu4ecKuX
coemuaeHuit (IUPAC) u TpuBuaibHbIe Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobenHoctn W Kilaccu(uKanuss — OpraHMYecKux  peakuumid.  OKHCITUTENTBHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHHS BEILIECTB U UX IMPEBpPALICHUN: O3HAKOMIIEHHUE C
oOpa3liaMu OpraHM4eckuX BEIIeCTB W MaTepUallaMd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpPraHMYEeCKUX BEHIECTB MpPU HArpeBaHuu (IUIaBJICHUE, OOYIJIMBaHWE MW  TOPEHHE),
KOHCTPYUPOBAHUE MOJICIICH MOJIEKYJI OPraHUYECKUX BEIECTB.

YriieBogopoasl.

Anxkanbl. ['omonorndyeckuil psij ankaHoB, oOmias Gpopmyiaa, HOMEHKIATypa U U30MEpHs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp3-ru6pnnn3auna ATOMHBIX
opOuTasneit yriepoaa, 6-cBsi3b. OU3HUEeCKUE CBOMCTBA AIKAHOB.

XHUMHYECKUE CBOMCTBA aJKAaHOB: PEAKLMM 3aMEUICHUs, U30MEPU3ALINH, TETUIPUPOBAHUS,
UMKIW3alUK, TUPOJu3a, KpekuHra, ropeHus. llpencraBieHne o MexaHU3ME peakUuid
PaIuKaIBHOTO 3aMEICHHUS.

Haxoxnenne B mpupoje. CriocoObl MOTyYeHUsI U IPUMEHEHUE ATKAHOB.

[Muknoankanel. O6mast Gpopmyrna, HoMeHKIaTypa u u3oMepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (IHUKJIOMPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOTICHTAaH,
[IUKJIOTeKCaH) MUKIoaNKaHOB. CriocoObI OMYYeHUs ¥ IPUMEHEHHE IIMKI0ATKAHOB.

Ankensl. 'oMosiorudeckuit psii alKkeHoB, o01mias ¢popMysa, HOMEHKIATypa. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEHOB, sz-rI/I6pI/II[I/I3aLII/I}I aTOMHBIX OpOHTamnei
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reoMmeTpuieckast (Iiuc-TpaHc-) nzomepus. Ouzndeckue
CBOIWCTBAa aJIKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMeEpHU3aluu M okucieHud. lIpaBuno MapkoBHUKOBA.
KauecTBeHHBIE peakiyy Ha IBOMHYIO CBs3b. CIOCOOBI MONYYEHHUS U MPUMEHEHHE aJKEHOB
Ankanuensl. Knaccudukanus ankaaneHoB (CONPsHKEHHBIC, H30JIUPOBAHHBIC, KYMYIUPOBAHHbBLE).
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOEHUSI M XMMHMYECKUX CBOMCTB COMPSKEHHBIX JUEHOB, 1,2- u
1,4-npucoeaunenue. [lonmumepuzanus conpsk€HHBIX AUEHOB. CrnocoObl TMONMy4YeHUS H
MIPUMEHEHHUE aJIKaIUECHOB.

AnxuHbl. ['oMOJOTHYeCKH psii amKUHOB, 00mmIas (GopMmyia, HOMEHKIATypa U U30MEpPHsL.
DIIeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKWHOB, SP-THOpHAM3AIUS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKWMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIIUU
MPUCOECIUHEHMS], TUMEPU3ALMN U TPUMEPHU3aLUU, OKUCIeHUsl. KuCIoTHbIE CBOICTBA aJIKHUHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peaKIMK Ha TPOHHYIO CBs3b. CrOCOOBI
MOJIy4EHUS U IPUMEHEHUE AIIKUHOB.

ApomaTuiecKue yriieBoJIopo sl (apeHsl). ['omomorudeckuit psij apeHoB, obmias Gopmyia,
HOMEHKJIATypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIBI OCH30IIa.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBONCTBAa OEH301a W €ro TOMOJIOTOB: pPEaKIUu
3aMenieHus] B OCH30JIbHOM KOJbIE U YIJIEBOAOPOIHOM pajauKalle, peaklUuu MPUCOeIUHEHUS,



OKHCJIEHHE TOMOJIOTOB OeH30ma. [IpencraBnenne 00 OpUEHTUPYIOMIEM JIEHCTBUU 3aMECTUTEIEH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJNUKaJOB, KapOOKCUIBHOM, TMIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrocoObl  NOMyYeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJI€BOIOPOIOB.

[Mpuponustii ra3. [lomyrueie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIIH
yroib ¥ TPOAYKTHl ero mnepepadorku. CrocoObl nepepadoTKH He(TH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHI, KaTaTUTUYCCKU), pUdOpMHUHT, muponn3. [IpoaykTel mepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMHU YTIJIEBOIOPOJIOB.

DJEKTPOHHOE CTPOCHUE TaJIOTEHIPOU3BOJHBIX YIIIEBOJOPOJIOB. Peaknuu 3amMemieHus
rajioreHa Ha THAPOKCOTPYIIY, HHUTPOTPYIIY, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO  pacTBopa ménoun. BzaumonelicTBue
JUTAIOTEHAIKAHOB ¢ MarHUeM W LWHKOM. [IOHSATHE O MEeTayuIoOpTaHUYeCKUX COCTUHECHUSX.
Hcnonp30BaHue TalOTeHIPOU3BOIHBIX YIJIEBOAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M MX MPEBpAlllEHUH: H3y4YeHHE
(GU3NYEeCKUX ~ CBOKMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAUeCTBEHHBIX  pEaKIuit
YIIIEBOAOPOAOB PA3IMYHBIX KJIAcCOB (0OeciBeunBaHNEe OPOMHOW MIIM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aHMOJCICTBHE aleTHJIeHa C AaMMHAYHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YriepoJa M BOJOpPOJa B OPraHMYECKHX BEIIECTBAX,
NOJyYeHHE AITHJICHA M W3YYEHHE €ro CBOWCTB, O3HaKOMIIeHHE ¢ KoJulekuusmu «HedpTs» u
«Yromp», ¢ oOpa3suamMu IUIacCTMAacCc, KaydyKOB U pE3UHBI, MOJCIUPOBAHHE MOJIEKYI
YIJI€BOAOPOAOB M raJIOTEHIPOU3BOIHBIX YTIIEBOI0PO/IOB.

Kuciopoacoaep:kauye opranHudeckue coeuHeHus.

[IpenenvHble OmHOATOMHBIE ChUpPTHL. CTpoeHHE MOJIEKYN (Ha TpuUMepe MeTaHojla |
sTaHosa). ['oMonorudeckuit psij, odmas Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHSI.
dusnueckue CBOWCTBA MpEAETbHBIX OJHOATOMHBIX CIHUPTOB. BoJOpoaHbIE CBSI3UM MEXIY
MOJIEKYJIaMH CIUPTOB. XUMHYECKHE CBOMCTBA: peakIMH 3aMelleHUus, JeruapaTaiui,
OKHCIICHHS, B3aMMOJICHCTBHE C OpPraHWYECKHMH W  HEOPTaHWYECKUMH  KHCIIOTAMHU.
KauecTBeHHasipeakusg Ha OJJHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOJIA U METAHOJA HA OPraHU3M
yenoBeka. CriocoObl MOMy4eHHs U PUMEHEHUE OTHOATOMHBIX CIIMPTOB.

[Tpocteie 3¢dupbl, HOMeHKIaTypa 1 n3omepusi. OcOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.

MHoOroaToMHBIE CHOUPTHI — OSTHJICHTINKOIh W TIUIepuH. Dusndeckre W XUMHYECKUE
CBOWCTBA: peaKIMM 3aMeIlIeHHs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCIIOTaMH, KaueCTBEHHAs PEeakiusi Ha MHOTOATOMHBIE CIUPTHI. [IpeacTaBieHne 0 MeXxaHU3Me
peakuuii HykieouIbHOTO 3aMenieHus. [lefictBue Ha opranu3m denoBeka. CrocoObl MoTydeHus
¥ IPUMEHEHUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHre MOJIEKYJIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO s1pa.
O®usnueckue cpoiictBa (eHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KayecTBeHHBIC
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHona. CrnocoObl MOTydYeHUS W TMPUMEHEHHE (eHoIa.
®denondopManbaeruaHas CMOJIa.

KapOoHUIbHBIE COENMHEHHMS] — QIbJETUABI M KETOHBL. JJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Tpymmbl. ['oMonOruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyrna,
M30MEpPUSI M HOMEHKJarypa. PU3MYEeCKue CBOMCTBA ajbJETUI0B M KETOHOB. XUMHUUYECKHE



CBOICTBa aNbJETHIOB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIeruJioB,
KAueCTBCHHBIC peakiuu Ha anbaerubl. CrocoObl MONy4eHUS U MPUMEHEHUE albICTHIOB U
KETOHOB.

OaHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJIHOOCHOBHBIX
MpEIeTbHBIX KapOOHOBBIX KHCJIOT. BOIOpOAHBIE CBS3M MEXAY MOJEKYJIaMH KapOOHOBBIX
KHCIIOT. XWMHUYECKHE CBOWCTBA: KHUCIIOTHBIE CBOWMCTBA, PEAKIUsl ATepUDUKAINH, PEAKIUU C
y4acTUEM YIIIeBOJOPOAHOro pagukaga. OcoOEHHOCTH CBOWCTB MypaBbUHOUM KHUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEICTbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHCITIOT, THAPOKCUKApOOHOBBIX KUCHOT. I[IpencraBuTenu BBICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONE8As, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upbl. ['omooruueckuii psn, obmas Gopmyna, ©3oMepus ¥ HOMCHKIATYpA.
DuU3nYeCKUe 1 XUMUYECKHE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XUMUYECKHE CBOMCTBA KUPOB: THIPOJIU3 B KUCIOW U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIUX OCTATKU HETIPEACTbHBIX )KUPHBIX
KUCHOT. JKUpbl B IpUPO/IE.

MpbLT4 KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBonoB (MOHO-, AH- U
nonucaxapuzbl). MoHocaxapuIpl: TIOK03a, (pyKTO3a, rajakTo3a, pudo3a, Ie30Kcupubdosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
TJIFOKO3bI: PEaKIMH C YYacTHEM CHOUPTOBBIX W aNbJACTUIHOW TPYMIN, CIHPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. [IpuMeHeHue TIIIOKO3bI, €€ 3HAUYeHHWE B IHKU3HEACSITETbHOCTH
opranm3ma. Jlucaxapuael: caxaposa, MajabTOo3a M JaKTo3a. BoccraHaBiMBaiouye U
HEBOCCTaHABIIMBAIONINE aucaxapunbl. [uaponus aucaxapunoB. Haxoxnenue B mpupoje u
npuMmeHenue. [lonmcaxapuipl: Kpaxmaln, INIHMKOreH U 1emnoio3a. CTpoeHne MaKpOMOJEKYI
Kpaxmalia, TIUKOT€Ha W LeJutono3bl. Du3nueckue CBOIMCTBAa Kpaxmaiga | IEJITIOJI03bI.
XUMHYEeCKHEe CBOMCTBA Kpaxmala: TUIPOJIHN3, KauyeCTBEHHAsl peakius ¢ HOJOoM. XHUMHUYECKHe
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTy4eHHE 3(PUPOB LeTt003bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

DKCTepUMEHTAIbHBIE METOJbI M3YyUEHUS BEIIECTB M HMX MPEBPAILICHUI: PacTBOPHUMOCTh
pa3MYHBIX CHHPTOB B BOJE, B3aWMOJCWCTBHE JTAHONA C HATPHEM, OKHCICHHE JTHUIIOBOTO
CIIMpTa B albpJerWjJ Ha PACKAICHHOW MEIHOW MPOBOJIOKE, OKHCJICHHE STHUIIOBOTO CIHUPTA
JTUXPOMATOM Kayisl (BO3MOYKHO HCIOJIb30BaHUE BUICOMATEPUAIOB), KAUeCTBEHHBIC PEaKITUU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpokcunom meau(ll)), peakius roumepruHa
¢ runpokcunom menu(ll), xumuueckne cBOCTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMO/ICHCTBHE
pacTBopa TroKo3bl ¢ TuapokcuaoMm meau(ll), B3ammonmelicTBie Kpaxmanaa ¢ HOJIOM, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMaM «CTIHpTHI ¥ GeHOIbI», «KapOoHOBEIE KUCTOTHI. CII0KHBIE

3pUPBD».
A3oTcoaepkalme OpraHnyecKue coeIMHeHusl.
AMHHBI — OpraHM4ecKkue NpOM3BOAHBIE aMMmHuaka. Kiaccnpukanus aMuHOB:

annpaTHYeCKue U apoMaTHYECKHE; TEPBUYHBIC, BTOPUYHbBIC U TpeTHuHbIe. CTPOCHUE MOJICKYI,
obmas ¢opMmyna, u3oMepusi, HOMEHKIATypa U (pU3UYEeCKHe CBOWCTBA. XUMHUYECKOE CBOICTBA
amudaTUuecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, alKUIUPOBAaHUE, B3aMMOJCHCTBHE TEPBHYHBIX
aMUHOB C a30TUCTOMN KUCA0TON. CONM aJIKWIaMMOHMS.



AHWIMH — IpEACTAaBUTENh aMHUHOB apoMaTtrudeckoro psaaa. CtpoeHue aHuivHa. Bzanumuoe
BJIMSIHAE TPYII aTOMOB B MoOJjeKyje aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMJIMHA.
KavectBennble peakuuu Ha aHuiauH. CrocoObl MOMYyYeHUS W TNPHUMEHEHHE alu(paTHUYECKUX
amuHoB. [lonydyeHue aHuIMHA U3 HUTPOOEH3071a.

AmuHokucnotrel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
aMHHOKHUCIIOT: TJIMIUH, anaHuH. PU3nyecKue CBOWCTBA aMHHOKHCIOT. XMMHUYECKHUE CBOMCTBA
AMHHOKHUCIIOT Kak aMQOTEPHBIX OPraHUYECKUX COCIUHEHMH, pPEaKUusl MOJIMKOHICHCAIUH,
o0Opa3oBaHHe NENTUAHON CBsA3H. buonornyeckoe 3HaueHre aMHUHOKHUCIOT. CHHTE3 U TUIPOIIU3
MENTUIO0B.

benku kak npuponHsle noauMmepsl. llepBuuHasi, BTOpUYHAs U TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OENKOB: T'HJIPOJIN3, JCHATypalus, KadyeCTBEHHBIC PEaKIUu Ha
OenKu.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
OETKOB B BOJIE, ICHATYpalusi OCITKOB MPU HArpeBaHWU, I[BETHBIC PEAKIMHM Ha OCIKH, pelIeHue
AKCIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TcojepiKalllue OpPraHUYECKHUE COCIUHEHUS» U
«Pacno3HaBaHne OPraHM4ECKUX COCIUHEHUI.

Bbicokomosieky/JIsIpHBIE COeIMHEHHUS .

OcCHOBHbBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpedHsas MoJIeKyJspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN — IIOJIMMEPU3ALIUS U MIOJTUKOHACHCALUS.

[Tonumepuslie MaTepHuabl. [Inactmaccel (monuATUTIEH, MOJIMIPOIUJIEH,
MOJIMBUHUIXJIOPHI, MOJINCTUPOT, MOJIMMETUIIMETAaKpUIIaT, MOJINKApOOHATHI,
nojauaITHIeHTepedTanar). YTuauzanuus u nepepaboTka IacTuka.

OnacToMepbl: HaTypalbHbI KaydyK, CHHTETHMUYeCKHMEe Kaydykud (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bosokna: HaTypanbHble (XJIOIOK, IIEPCTh, IMIENK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TediaoH, KeBiap, AIEKTPONPOBOJAIINE
HOJMMEpBI, OMopaszinaraeéMble OIUMEpPHI).

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, Kay4dyKoB, peELIEeHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHUE MJIACTMACC U BOJIOKOH.

Pacuérnbie 3a1aun.

Haxoxnenue MoiekyasspHOi GopMysibl OPraHUu4ecKOro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1Mo Macce (00BEMY) MPOJYKTOB CropaHus, MO KOJUYECTBY BellecTBa (Macce,
00BbEMY) MPOJYKTOB PEAKLIUU M/UITU UCXOTHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (OpMYIIbI
OpPraHMYECKOI0 BELIeCTBA Ha OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJy4YEHUS,
oTpezieNieHUe JI0JIM BBIXOa MPOJIYKTa PEaKIIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeamMeTHbIE CBS3N.

Peanu3zanus MeXIpeIMETHBIX CBS3€ NPU M3Y4YE€HHMU opraHmdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4YEepe3 HCIOJb30BaHUWE KaK OOIIMX EeCTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHATUH, IPUHATBIX B OTAEIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0me ecTeCcTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHUE, HAy4HBIH (DakT, rumoresa, Teopus,
3aKOH, aHaIM3, CUHTE3, Kiaccu(uKaius, HAOIIOICHHUE, M3MEpPEHHE, SKCIEPUMEHT, MOJEINb,
MOJICJINPOBAHUE.



®dusuka: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa, HHEPreTUUYECKUUH
YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperarHoe COCTOSHHUE BEIIEeCTBa, (PU3MUECKUE BETUYMHBI,
€IMHHUIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

Bbuosnorus: kietka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIU3M, HACIICICTBEHHOCTD,
aBTOTPO(HBIM U TeTepOTPO(HBIA THUI THUTaHUS, OpokeHue, (OTOCHHTE3, JIbIXaHUE, OCNKH,
YTIE€BOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3HbIE UCKOMTAeMBbIE, TOTLIHUBO.

TexHONOoTHs: HUILEBBIC MTPOAYKTHI, OCHOBBI PAI[HOHAILHOTO TTUTAHUS, MOIOIIHE CPEIICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMeHT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCJA. ODHEPreTMUECKUE YPOBHM U TOLYPOBHH. ATOMHBIE
opoOutanu. Kinaccudukaims XUMHYECKHX JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenesnenue
9JIEKTPOHOB IO AaTOMHBIM OpPOHUTAISAM. OJEKTPOHHBbIE KOH(UIypalMM AaTOMOB 3JIEMEHTOB
[EpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATEIBHOCTb.

Ilepuonnueckuit 3akoH u llepuogmyeckas cucrema Xumudeckux siemeHToB [I.U.
MenneneeBa. CBsA3b NEPUOANYECKOrO 3akoHa M [lepuonmyeckod CHUCTEMBI XMMHUYECKHX
DIIEMEHTOB C COBPEMEHHOW TEOpPHEHN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB
XUMHYECKHX 3JIEMEHTOB M 00Opa3yeMbIX UMH IPOCTHIX U CIOKHBIX BEIIECTB IO IpynmnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckasi CBsI3b. BUABl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
MexaHu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHEprus
U JuHa cBs3H. [lonspHOCTh, HaNIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP W BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOM CTPYKTYpHI
MOJIEKYJI C MX TI€OMETPHUYECKHM CTPOECHUEM (Ha NpPUMEpE COEAMHEHHMH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHA!
KOMILIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHHWE KOMIUIEKCHBIX coeauHeHuil. Ilonstne o
KOOpAMHAIIMOHHOW XUMUH.

BemiectBa MOJNEKYJISPHOTO U HEMOJIEKYJISPHOIO CTpOEHHUS. THUIBl KPUCTAIITUYECKHX
pEmETOK (CTPYKTYp) ¥ CBOMCTBA BEIECTB.

ITonsiTve o nucnepcHbIX cucreMax. MctunHble pacTBopsl. [IpeacraBienue o KOTOMAHBIX
pactBopax. CrocoObl BbIpaK€HHsI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl 10l BEIIeCTBA B
pacTBope, MoJisipHas ~ KOHILIeHTpauus. HacblllleHHble U HEHACHIIEHHBIE  PacTBOPHI,
pactBopuMOCTb. Kpuctayuioruaparst.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBHAIIbHBIE HA3BaHUS
OTJIENIbHBIX NPEACTABUTEIEN HEOPraHUUECKUX BEIIECTB.

Knaccudukanust XuMHUIecKuX peakifii B HEOPraHUYECKON U OPraHUYeCKOW XUMHUHU. 3aKOH
COXPAaHEHHs MAcChl BELIECTB; 3aKOH COXPAHECHMs M IPEBPAIICHUS DHEPTHH IPU XMMHYECKHUX
peakuusax. Temosble 3(h(HeKTb XUMHUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.



CKOpOCTh XUMHYECKOM pPeakiiuu, €€ 3aBUCHUMOCTh OT Pa3IMuHbIX (hakTopoB. ['oMoreHHbBIC
U TeTeporeHHble peakunu. Karanus u kaTaan3aTopsl.

OOpatumbie ©  HeoOpaTMMbBIE peaknud. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XMMHYECKOTO PaBHOBECHS:
TeMIeparypa, JaBJICHHE U KOHIIEHTPAllMH BEIECTB, y4acTBYIOIIUX B peakuuu. [Ipuniun Jle
[Tarense.

OnexTponuTtnueckass aucconuanus. CuibHble W cialble  3JeKTposuThl.  CTeneHb
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpaibHas, LIeNo4Has. BomopoaHsiit
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb okucieHus. OKuciaurens u
BOCCTaHOBUTENb. lIpomeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BakHeiine OKUCIUTENH U
BOCCTaHOBUTENHU. MeTOI 3NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCrepUMEHTAIbHBIE METOJbl HM3YUEHHUs BEIIECTB M UX MPEBpAIICHUI: Ppa3lIoKEeHUE
NEepOKCHUJa BOJOpOJAa B MPUCYTCTBUU KaTalM3aTopa, MOJEIN KPHUCTAJUIMYECKUX PEIIETOK,
NPOBEICHUE pPEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHANKATOPOB, U3yYEHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaklud U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xumus.

ITonoxenne HemerawioB B Ilepmoanueckoil cucremMe XuMuyeckux 3ieMmeHtos JI.M.
MenpeneeBa U OCOOCHHOCTH CTPOCHHsS HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETAaJUIOB.
AmnoTponusi HeMeTalioB (Ha MpuMepe Kuciaopona, cepsl, gochopa u yriaepoaa). Bomopon.
[Tonyuenue, Qu3nyeckue U XMMHUYECKHE CBOICTBA: peaklUMy C MeTallaMd U HEMEeTalllaMH,
BOCCTAaHOBUTENbHBIE CBOMCTBA. [ Mapuabl. TOIIMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl MOdydeHHs, GU3NYECKUe U XHUMHUUYECKHE
cBoicTBa. ['amoreHoBogopoabl. BaxkHelne KHUCIOPOACOJEpKAIIUE COEAVMHEHHUS TalOT€HOB.
JlaGoparopHble ¥ MPOMBILIUIEHHbIE CIIOCOOBI MOTY4YeHHsI rajdoreHoB. [IppumMeHeHue rajioreHoB u
UX COCIUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBILIUICHHBIE CIIOCOOBI MOMYYEHUS KHCIOPOJA.
®u3znyeckue M XHMMHYECKHE CBOWCTBA W IPUMEHEHHE Kuciopoga U o030HA. OKcuibl U
MEPOKCH/IBI.

Cepa. HaxoxneHue B TpHpOJE, CHOCOOBI TMONy4YeHUs, (PU3NYECKHE W XUMHUYECKHUE
cpoiictBa. CepoBogopon, cynbdunsl. Oxcun ceprbi(1V), okeun cepoi(VI). CepHucras u cepHas
KACIOTHI U uX coilu. OcoOEeHHOCTH CBOWCTB cepHOM KuCHOTHL. IlpumeHenue cepel u eé
COCTUHEHUN.

A3zor. Haxoxaenwe B TpHUPOJE, CHOCOOBI MOMy4YeHHUs, (PU3NYECKHMEe W XUMHYECCKUE
cBoMcTBa. AMMHMaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCIOTHI M UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOHM KHCIOTHL. [IprMeHeHHe a30Ta M ero CoeAMHEHUil. A30THBIE
yI00peHUsI.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3NISCKHEe U XUMHYECKHUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl dochopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue pochopa u ero coeauneHunit. PochopHbie yIoOpeHHS.

VYrnepoa, HaxoXACHHUE B TMpUpoJe. AJUIOTpomHbIe Moaudukanuu. DOuznyueckue u
XHMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pasoBaHHBIX yriepomoMm. Oxcuna yriaepoma(ll),
okcun yriaepoga(lV), yronpHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aicopOLHus.
Oymiepensl, rpadeH, yriaepoaHble HaHOTpYOkW. IIpuMeHeHHWe TMpPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COEAMHEHU.



Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONy4YeHHS, (PU3NUECKHe W XUMHYCCKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUs U ero
coenquHeHui. CTEKIO0, €ro MoJly4eHHe, BUAbI CTEKIIA.

[Tonoxxenue metaisios B [lepuonnueckoil cucreMe XUMHUYECKUX 371€MEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI04eK aTOMOB MeTayljioB. O0mue puznyeckue cBONCTBA METAJLIOB.
[TpumeHeHne MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DNEKTPOXUMHUYCCKHA Psi  HampspDKeHWid MeTtaimioB. OOmme CcrnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAIUTYPIHsl, TUPOMETAJULYPIusl, diaeKkTpomeTatyprus. [lonsarue o koppo3uun
MeTaiIoB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MmeramioB |A-rpynnsl [leproauueckoil cUCTEMbl XMMHUYECKUX
aneMeHTOB. Harpwii u kanuii: momydenue, pU3MUECKUe M XUMUYECKHUE CBOWMCTBA, MPUMEHEHUE
MPOCTHIX BELIECTB U UX COCANHEHUM.

O6mas xapaktepuctuka MetaiioB |IA-rpynmer [leprognueckoit cuCTEMBbI XUMHYECKHX
DIIEMEHTOB. Maruuii W KajJblMid: MoJydyeHne, (U3NYECKHe W XHMHUYECKHE CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BOABI M CLIOCOOBI € YCTpaHEeHHSI.

AntoMuHU#: monydeHue, GU3NYECKUe U XMMHUUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro COoeAMHEHUU. AMGPOTepHbIE CBOWCTBA OKCHAAa U THAPOKCHAA aJIOMHUHUS,
THJIPOKCOKOMITIIEKCHI almfoMHuHUsA. OOmas XapakTepucTuKa METaioB Mo004HbIX noarpymm (b-
rpynn) [leproauueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®u3nueckue ¥ XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHUuM. OKCUIbl U TUAPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarbl, UX OKHCIUTEIbHBIC CBOWMCTBA.
[TosryueHue u npuMeHeHNe XpoMa.

®usnyeckue MW XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJWHEHHH. Baxuenmme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XUMUYECKUE CBOMCTBA kene3a U ero coequHeHnil. OKCHbl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenmue
MEJIU U €€ COCTMHEHUN.

[{uuk: monyuyenue, PuU3MUECKHe U XUMHUECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHAA
U TUJIPOKCH/IA [IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[priMeHeHre NuHKa U ero COeIMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHs BEUIECTB M MX NPEBpPALICHUM: H3ydeHUE
00pa3loB HEMETaIOB, TOpeHHe cephbl, (ocdopa, keneza, MarHus B KHUCIOpOJE, H3ydeHHE
KOJUIeKIMH «MeTayuibl M CIUIaBbl», B3aUMOJCHCTBHE IIENOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUaIOB), B3aWMOJAEHUCTBUE IIUHKA U
JKeJe3a ¢ pacTBOpaMu KHUCIIOT U IIeJIouel, KaueCTBEHHbIE PEeaKI[MU Ha HEOPTraHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCUJIOB aJTIOMHHUS U LIMHKA C
pacTBOpamMH KUCIJIOT U IIeJoYei, perieHne SKCIepUMEHTANbHBIX 3a1au 1o TeMaM «[ ajoreHsl»,
«Cepa u e€ coequHeHUs», «A30T B pocop U UX COCTUHECHUS», «MeTaJyIbl TIIaBHBIX TOITPYII,
«MeTtanibl MOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHH yCTOWYMBOTO pa3BUTHA desoBeuecTBa. [loHATHE O HAaydyHBIX
METOAAX IO3HAHMS M METOJOJIOTMM HAy4yHOTO wuccienoBaHus. HayuHele mnpuHIHINBI
OpTraHU3aIMl XUMUYECKOTO MPOU3BOACTBA. [IpOMBIIIITIEHHBIE CITOCOOBI MOYYEHUS BaXKHEHTIIHX
BEIeCTB (HA MpUMEpe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbInieHHbIE



CIocoObI MOJTYYeHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Kalolled cpeabl U
ero nociueacTBus. Posib Xxumun B 00€CTIeYCHUH SHEPTETHIECKON 0€301MaCHOCTH.

XuMus U 370poBbe 4esloBeka. JlekapcTBeHHble cpencTBa. [lpaBuia wHcIosb30BaHUA
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUK B pa3BUTUU MEAULMHBL.

XYMHUS TMUIIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIE 100aBKu. Poiab XxuMuu B o0ecrieueHun
MUILEBOH OE30MaCHOCTH.

Kocmernueckne u mapgromepnsie cpenctBa. beiroBas xumus. [IpaBuna 6Ge3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENbHbIE MaTepHUalbl (IEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. OpraHnndeckrue 1 MUHEpaibHbIe y10OpeHus.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. Matepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonoruu.

PacuérHrble 3a1aumn.

Pacuérer: mMaccel BemecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wil 00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MAacChl (00bEMa, KOJTHMUECTBA
BEIIeCTBa) MPOJYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB MMEET NpuUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIMu, €Cd OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAeN€HHOM MacCOBOM JIOJE€d PAcTBOPEHHOIO BEUIECTBA, MAaCCOBOM JIOJM W MOJSPHOU
KOHLIEHTpAllUU BEILIECTBA B PAcTBOPE, JI0JIM BbIXOAA MPOJYKTa PEAKIUH OT TEOPETUUYECKHU
BO3MOKHOTO.

MexnpenMeTHbIe CBS3U.

Peanu3zanus MeXnpeaMETHBIX CBA3€H MpU U3y4yeHUH OOIel M HEOPraHUYEeCKONH XMMHHU B
11 xnacce ocyuiecTBiIseTCs 4epe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHMH,
TaK U NOHSATHUN, IPUHATHIX B OTJENbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHUE, HAay4HBIH (pakT, rumoresa, Teopus,
3aKOH, aHajdu3, CHUHTE3, KiIaccupuKaluus, TIEepUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEHHUE,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®usnka: marepusi, MUKPOMHUpP, MAaKpOMHUD, aTOM, 3JEKTPOH, INPOTOH, HEHUTPOH, HOH,
U30TOINBl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTMYECKU YpOBEHb, BEIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHME BEIeCTBA, WJCAJIbHBIN ra3, (QU3MYECKHe BEIUYMHbBI, EIUHUIIbI
U3MEpEHUs], CKOPOCTh, SJHEPT U, Macca.

Buonorusi: kinerka, opraHusM, OJKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKpPORJIEMEHTBI, OENKH, >KUPbI, YIJIEBOAbI, HYKJIEWHOBBIE KHCIOTHI, (PEPMEHTHI, TOPMOHHI,
KpPYTrOBOPOT BEUIECTB U NMOTOK SHEPTUHU B IKOCHCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XuMuU4eckasi POMBIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHBIE MaTepUAIbI,
CENIbCKOXO3SHCTBEHHOE TPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX IIpenaparos, MIPOU3BOJICTBO

KOHCTPYKIIHMOHHBIX MaTCpHraJioB, OJICKTPpOHHAA IPOMBIINIJICHHOCTD, HaAHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbBI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPE/JHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAmera «XHUMHS» Ha YPOBHE CpeIHero ooiero oobpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJEHTUYHOCTU; TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPEICICHUIO;
HAJIMYUE MOTHUBAallMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBHJIaMH U HOPMAaMH TIOBEJEHUS; HaJIU4ue
MPaBOCO3HAHUS, YKOJIOTUYECKON KYJIBTYpPHhI; CIIOCOOHOCTh CTAaBUTh LIEJIM U CTPOUTH KU3HECHHBIC
TIJIaHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOM NesATeNbHOCTH 00yUYaIoMXCcs B MPOIecce peann3aun
00pa3oBaTenbHON AESTEIBHOCTH.

JIMYHOCTHBIC PE3yNIbTAaThl OCBOCHUS MpeAMeTa «XHMHS» OTPAXKAIT CHOPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOM JNesATeNbHOCTH 00yUYaIOMXCs B MPOIecce peann3aun
00pa3oBaTeNbHOI 1eATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:xnaHcKoOro BOCIMTAHUA:

OCO3HAHUs O0YYAIOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBOXKCHHS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIbHBIX HOpPMAaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JIEATETLHOCTH MPHU CO3AAaHUU YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YUYEOHOU JEATEILHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUYECTBEHHOM
XUMUU;

YBaXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTHUYECKOTO MPHIIOKCHHS
XHMHH, OCO3HAHHS TOTO, YTO JaHHBIE HAayKH €CTh pe3yJabTaT IJIUTEIBHBIX HAOIIOJICHHM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpECa M I[I03HABATENIbHBIX MOTHBOB B TMIOJYYEHUH U TIOCIEAYIONIEM aHAJIM3e
nH(pOpMAIUK O MIEPETOBBIX JOCTIKCHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldW, CBS3aHHBIE C XUMUYECKUMHU SIBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKHM CBOUX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS MOCIEICTBUN MOCTYIIKOB;

4) popMupoBaHUS KYJbTYPHI 310POBbS:



MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONIOfCHHS MPaBUJI 0E30MAcCHOTO OOpAaIEHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHON
’KU3HU, B TPYJAOBOH JAEATEIBHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHUS TOCIICJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KypeHUs);

5) Tpy10BOrO BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIIbCKOW JIESATEIBHOCTH,
00I11IECTBEHHO I0JIE3HOM, TBOPUYECKOMN U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYCHHMIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUuu OOpa30oBaHUS,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YIETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCcTBa,

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11eJIecO00pa3HOro OTHOIIEHUS K MPUPOAE KaK MCTOYHUKY CYIIECTBOBAHHS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TJI00aJTFHOTO XapaKTepa PKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONH30BAHUS JOCTHKEHUM XUMHH IS PELISHUS BOIIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS,

AKTHUBHOTO HETPUSTHS IEHCTBUM, MPUHOCSIIIUX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsTHBIE HKOJIOTHMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpBI, OIbITA
JEATETbHOCTH  DKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKd U
00IIECTBEHHON TIPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKAroIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJIOBEKa, B TMO3HAHWH TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
peleHrnr IpodJieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JJIsi COBPEMEHHOW IUBWIM3AIMHN: B €
TYMaHUCTUYECKON HAMpaBICHHOCTH M BaXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHON
KYJIbTYpHI, B PEIICHUH TI100aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKOM, NHUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00ecreYeHn: yCIOBH yCIIEITHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YiIeHA
00111eCTBA;



€CTECTBCHHO-HAYYHON TPAaMOTHOCTHM: IIOHMMaHMs CYIIHOCTH METOJIOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHMS JUIS
aHanmu3a U OOBSACHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIMINX B HEM H3MEHEHHIA,
yYMEHUS Jie7aTh 000CHOBaHHbIEC 3aKJIIOUEHHSI HA OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LICJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUIsl pELIEHUs TIpo0OieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO, HCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTMBHOMY IIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUU C JKM3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IMyHbIX cpepax npodeccunoHaTIbHON
JESATEIIBHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOEHHS NPOTrpaMMbl IO XMMUH Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe 11 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUIUTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienn(uKy METO/I0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEeLECTBO,
SHEPrus, SIBIEHUE, MpOLEecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);

yYHHMBEpCcaJbHble  y4yeOHble  JelcTBUs  (TMO3HaBaTelIbHblE,  KOMMYHUKAaTUBHBIE,
perynsTuBHble), oOecreunBaroue (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00y4aroIuxcsi;

CHOCOOHOCTh ~ OOYYarOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJbHblEe YydeOHBbIE ACHCTBHS B I03HABATEIBHOW U
COLIMAIbHON NPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXKalOT OBJAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMHU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JIEHCTBUSMHU.

[To3HaBaTebHbIE YHMBepPcAJIbHbIE YUeOHblIe AelicTBUS

1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSTENNbHO (POPMYIHpPOBATh M aKTyalU3UpPOBATh MpOOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETATh 1ENN JeATeTbHOCTH, 3aJaBas MapaMmMeTpbl W KPHUTEPUU WX JIOCTHIKECHHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MTOCTABICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM NPHUEMBI JIOTUYECKOTO MBILIUICHUS: BBIICIAThH
XapaKTEPHBIC TIPHU3HAKU HOHATHH WU YCTaHAaBJIMBATb WX B3aUMOCBA3b, HUCIOJb30BaATH
COOTBETCTBYIOIIHE MOHATHS JJIs1 OOBSICHEHHS OT/ICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIacCU(UKAIIMH BEIIECTB U XUMHUUECKUX PEAKIINM;

YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMbBIMU SIBJICHUSMU,

CTPOUTH JIOTHUECKHE pacCyXAcHUS (MHIAYKTUBHBIC, JCIYKTUBHBIC, 110 aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMSI B PACCMaTPUBACMBIX SBJICHUSAX, (POPMyIHpPOBATH
BBIBOJbI U 3aKJIIOUYCHU A,



INPUMEHSTh B IPOIECCEe MO3HAHUSI HCIONb3yeMble B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIEC)
MO/IEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABIECHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEleHHH Y4eOHBIX
MTO3HABATEJIbHBIX M IMPAKTHUYECKUX 3a]a4, NPUMEHITh Ha3BAaHHBIE MOJEIIbHbIE MPEIACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUECKUX PEAKIIHil.

2) 0a3oBbIe HCCI€eA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLINI;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHHA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITeNIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAa/IETh HAaBBIKAMU CAMOCTOATEIBHOIO IUIAHHPOBAHUS M NPOBEACHMS YYECHHUUECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOIATh 32 XOJIOM MpOIlecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAEIaHHON
pabore;

npuOOpeTaTh ONBIT YYCHHUYECKON HCCIeIOBAaTeIbCKOW M MPOEKTHOM AesITeNbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PpELICHHS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabdora ¢ unopmaumeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX uHGMOpManuud (HAYYHO-TIOMYJSpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMsA, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
AHAIN3UPOBATh HH(GOPMALIMIO Ppa3IMYHBIX BUIAOB M (OpPM TNPECTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(dopMynHUpoBaTh 3ampoChl M TMPUMEHATh Pa3IMYHblE METOJAbI NPH IOHCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

pUOOpETaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANBHYIO (GOpPMY NpeAcTaBiIeHuss HHPopMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BAaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa Mpu padoTe € XUMHUYECKOU
uH(popMaLMel: NPUMEHATh MEXIpeAMeTHble ((U3MuecKue U MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (opMyJbl, aOOpeBHaTypbl, HOMEHKJIATYpPY; HUCIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKHE
CPEJICTBA HAIJISAHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

3amaBaTh BOMPOCHI MO CYIIECTBY 0OCYKIa€MOM TEMBI B XOJI€ INaJIOTa U/UIU AUCKYCCHH,
BBICKa3bIBaTh UJieH, GOPMYIUPOBATH CBOM NMPEAIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS
MPEJI0KEHHOM 3a/1a4; BBICTYNATh C MPE3EHTAUEHN pe3yIbTaTOB MO3HABATEIHHOM
JESATEIIBHOCTH, MTOJIyYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH ITPH
BBINOJIHEHUH XUMHUYECKOT0 KCIIEPUMEHTA, TPAKTUYECKON pabOThI IO UCCIIEI0OBAaHUIO CBOICTB
U3y4aeMbIX BEIIECTB, pealn3alluil yueOHOTo MPoeKTa, U (YOPMYyIUPOBATH BBIBOBI 10
pe3yibTaTaM MPOBEAEHHBIX UCCIICIOBAHHN MyTEM COTTIACOBAHUS MO3UIIMI B X0 00CYKIEHUS 1
oOMeHa MHEHUSIMHU.

PeryasiTuBHble yHHBepcaJbHbIe yUeOHbIE 1eliCTBHS:

CaMOCTOATENbHO IUIAHUPOBATh M OCYIIECTBIATH CBOKO II03HABATEIBHYIO JIEATEIBHOCTD,
ompenenss e€ Ieau U 33Jaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh



npeayaraeéMblii aITOPUTM JICHCTBUH TPHU BBHIMOJHEHUH yYeOHBIX M HCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX M XMMHUYECKHX PEAKIHIX; OCYUIECTBIATh CAMOKOHTPOIb JESATEILHOCTH HAa OCHOBE
caMOaHaJIN3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATDI

[IpenMeTHBIC pe3yNbTaThl OCBOCHUSI MPOTPaMMbI 110 XMMHUH Ha yriyOJIEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHE Uil y4eOHOTro mpeaMera
«XUMHS» Hay4dHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JEWCTBHH MO OCBOCHMIO, MHTEPIPETALUN H
npeoOpa30BaHUIO 3HAHUM, BHJIBI ACATEIHLHOCTU I10 MOJYYSHUIO HOBOTO 3HAHMS M IIPUMEHEHUIO
3HaHWH B Pa3JIMYHBIX YYCOHBIX CHTYalMsSX, a TAaK)Ke B PCaJbHBIX JKU3HCHHBIX CHTYaI[HSX,
CBSI3aHHBIX C XHMHUEH. B mporpamMme mo XMMHM TIpPEIMETHBIC PE3yJIbTaThl MPECTABICHBI I10
rojiaM H3y4eHHS.

10 KJIACC

[IpeameTHbIEC pe3ynbTaThl OCBOEHUS Kypca «OpraHndecKas XuMUs OTPaKaoT:

CdopMUpoBaHHOCTh  MPEJICTABICHUI: O MECT€ M 3HAYEHUH OPraHHMYECKONH XUMHUHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00eCIeuYeHUN YCTOMYMBOIO Pa3BUTHSI YETIOBEUECTBA B
peluieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€3011aCHOCTH, B Pa3BUTHU
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECIECUCHUU
paloHaIbHOTO MPUPOJIONONB30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOILIEH KYyIbTYpbI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMON XHWMHWYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M DJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMa, TMOpUIU3aIUs aTOMHBIX
opOuTanei, MOH, MOJIEKyJla, BAJIEHTHOCTb, DJIEKTPOOTPUIIATETLHOCTh, CTEIEHb OKHCIICHHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJSPHBI O00BEM, YIJIEPOJIHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAaHCTBEHHas (reoMeTphuecKas, ONTHYecKas),
W30MEphI, TOMOJOTHYECKUM Psil, TOMOJOTH, YIJIEBOJOPOIbI, KHUCIOPOA- W a30TCOJEpKallnue
OpTraHWYECKUE COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TEOpUH, 3aKOoHbI (nmepuoauveckuid 3akoH J[. . MeHneneeBa, Teopusi CTpoeHUs
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKoH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS] W TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUA, JEKAllue B OCHOBE TOHHUMAaHUS
NPUYMHHOCTM M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKUud, TEPMOJUHAMUYECKMX UM KHUHETHUYECKHX 3aKOHOMEpPHOCTSIX HX
MPOTEKAHHUs, O B3aMMHOM BIIMSHHH aTOMOB W TPYIIl aTOMOB B MoOJIeKyJaxX (MHAYKTHUBHBIN U
Me3oMepHbIi dddexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue cBeIeHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHYECKON JEATENhbHOCTH YENIOBEKa, OOIMMUX HAYYHBIX MPUHIUIAX XHUMHUYECKOTO
MIPOU3BOICTBA (Ha MpUMepe TPOU3BOACTBA METAHOJIA, IepepabOTKH HEPTH),

c(OpMUPOBAHHOCTh YMEHHUI: BBISABIIATH XapaKTepHbIe MPU3HAKU MOHATUN, YCTaHABINBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHUS [IPU ONMMCAHUHU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COEIUHECHUM;

c(hOopMUPOBAHHOCTh YMEHU:



MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BELIECTB;

COCTaBJIATh ypPaBHEHUS XHMMHUYECKUX pEeaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUI  IOCPEICTBOM  COCTaBJIEHUS  DIIEKTPOHHOIO
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJIEHUS HX IOJHBIX U
COKpAIlEHHBIX HOHHBIX YPAaBHECHMIA;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATh IPUHAAJIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONPEAeIEHHOMY KIIacCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC HA3BaHUS
JUIs  OTAENbHBIX IPEJICTaBUTENIEH OPraHMYECKUX BEIIECTB (ITUJICH, AalleTWIEH, TOJYyOJl,
[JIMLUEPUH, STUWIECHIJIUKOIb, (QeHos, (OopMabIETua, AaneTalabJeru], aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAs, NAJIbMHTUHOBAas KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHWJIUH, TMBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. bytiepoBa mis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH pa3InYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJKa/JHEHOB, AJKHHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIHCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBS3b MEXAY HHUMU YpPaBHEHHSIMH COOTBETCTBYIOIHX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTb HA KOHKPETHBIX MPHMEPAax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBAJIEHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOUYHUKHU YTJIEBOJOPOAHOIO CBIPhS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOE NPUMEHEHHUE
IPOJYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIQJIEHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUHU, MOJEIUPOBAHUHU, OKCIEPUMEHTE (peaJlbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHME, OOOOLIeHHE, CHUCTEeMaTH3alUI0, BBISBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIs U3yUEHUs CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MIOHATUAMU U
NpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB s Oojiee OCO3HAHHOTO
MOHMMAHHS CYIIHOCTH MaTEpUAIbHOIO €AWHCTBA MHpPA, UCIOJIB30BATH CUCTEMHBIC 3HAHUSA I10
OpPraHMYeCKON XUMMHU IJIsi OOBSACHEHHS U IMPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyrnam u
YPaBHEHMSIM XUMHUYECKUX PEaKLUil C MCIOJIb30BaHUEM (PU3MUECKUX BEJIMYMH (Macca, 00BEM



ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIIBI BEIIECTBA MO M3BECTHBHIM MAaCCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHUsl, IJIOTHOCTH ra3000pa3HbIX BEILECTB;
c(hOpMUPOBAHHOCTh YMEHHII: MPOTHO3UPOBAThH, aHATU3UPOBATH M OIICHUBATH C MO3ULIUN
9KOJIOTHYECKON 0e30MacHOCTH IOCJIEJACTBUS OBITOBOM U IMPOU3BOJICTBEHHOM AESITENHLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IOJIYYEHHBIE 3HAHUS s
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;
c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCIIEPUMEHT (ITOJIyYeHUE U U3YUYEHUE CBOMCTB OPraHUYECKUX BEILIECTB, KAUECTBEHHBIE PEaKIIuu
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KHUCJIOPOACOIEP)KAIIMUX OPraHUYECKHX BEILECTB,
pellleHue HSKCIEPUMEHTANbHBIX 3aJad [0 PACIIO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOnrofieHreM TMpaBWil  0E30MacHOr0  OOpalleHuss C  BellecTBAMU M JaOOPATOPHBIM
o0opyznoBanueM, (QOpMyIUpPOBaTh IENb HWCCIEIOBaHMS, MPEACTABIATh B pasNudyHON ¢dopme
pe3yabTaThl SKCIEPUMEHTA, AHAIN3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTS;
c(OpMUPOBAHHOCTh YMEHUI:

coOroaaTh MpaBUiia AKOJOTUYECKU II€IeCOO00Pa3HOro MOBENEHUs B OBITY M TPYIAOBOMH
JEATEIbHOCTH B LEJSAX COXPaHEHUs CBOETO 30pPOBbs, OKPYKAKOIIEH MNPUPOIHON Cpelabpl U
JOCTUXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HABaTh ONACHOCTh TOKCHYECKOI'O JEHCTBHSI HA YKUBBIE OPraHU3MBI OIPEICIEHHBIX
OpPraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

AHAIM3UPOBATh  IEI€COO0Pa3HOCTh  NPUMEHEHHsS ~ OPraHMYeCKHUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0NIb3A;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
UHpOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi HHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHOW y4eOHOI
3a/1a4uen.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMS Kypca «OOmas M HeOpraHudeckas XUMHsD»
OTPAXKAIOT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MAaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAaEMOCTHU SIBJIEHUI NPUPOIBI, O MECTE U 3HAYEHHM XUMHHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIeYeHUH YCTOWYMBOIO Pa3BHUTHUS, B PEIICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTHYecKO U THIIEeBOM Oe30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/aHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrud, B  OOECHEUEHHWH  PallMOHAIBHOIO
IPUPOIONOIB30BaHUsA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEH KYIbTYphl YeNIOBEKa, a TAKKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON CpPeIe;

BIIQJICHUE CHCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIOYAET: OCHOBOMOJIArarolue
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, AIEKTPOHHAS 000I04YKa aTOMa, S-
, p-, d-aroMHBIE OpOWMTANM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHS aToMa, THOpHIH3alus
aTOMHBIX OpOuWTasiel, HMOH, MOJEKYJa, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTENECHb
OKHUCJICHHS, XUMHUYEcKas CBsi3b (KOBaJCHTHAas, HWOHHAs, MeTa/sInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEAKLHUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIMUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMAIMsS, CTENEeHb JUCCOLMALMM, BOAOPOIHBIM  II0Ka3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XMMUUECKON peakiiu, CKOPOCTh XMMUYECKOH
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON



Iyccouuanuu, nepuoauyeckui 3akon .M. MeHneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPaHEHUS U MPEBPALLEHUs SHEPIMM IIPU XMMHYECKUX PEaKIUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE B OCHOBE NOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTHU
XUMUYECKHUX SIBJIICHHI; COBPEMEHHBIE IPEJACTABICHUSA O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
WOHHO-MOJICKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSAX; IPEICTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOAMHAMUYECKMX UM KHHETHYECKMX 3aKOHOMEPHOCTAX HX
NPOTEKaHUsl, O XHMHYECKOM DPaBHOBECHUH, pacTBOpaXx U JHCIEPCHBIX CHUCTEMaXx;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON JEATEIBHOCTH 4eJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIATH XapaKTEPHbIC TIPU3HAKHU MOHITHIA, YCTAaHABINBAThH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY ISl COCTaBICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMUYECKUX pPEaKIUH, CHUCTEMaTHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHalIbHbIE HAa3BAHHS OTEIBHBIX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJEISITh BAJIGHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAs, METa/lInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJNIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peIméTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIECHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCU(PHULIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHUYECKHE PEaKIMM 0 Pa3IUYHBIM IMpH3HAKaM (YMCIY U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTENEeHEHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aTopa U JPYrue); CaMOCTOATENbHO BBHIOMpPATh OCHOBAaHUS W
KPUTEPHHU IS KJIacCU(UKAILIMHN N3YYaeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHHUSI pacKpblBaTh CMBICH THepuoguueckoro 3akonHa JI. MW.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTepHU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX DJJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr .M.
MeHnneneeBa, UCOAB3Ysl MOHATHSA «IHEPreTUYECKHE YPOBHHY, «IHEPrETHUECKHE IOYPOBHN,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE W BO30YXIEHHOE SHEPreTUUECKHE COCTOSHHUSI
aToMay; OOBSICHATH 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHYECKHX D3JEMEHTOB U HX
COeIMHEHUH 110 nieprojam u rpymnmnaM [lepuonudeckoit cucremsl JI. 1. Menneneesa, BaJleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUM: XapaKTepu30oBaTh (ONHUCHIBaTh) OOLIME XHUMHUYECKHE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATHh CYIIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPTraHUYECKUMU BELIECTBAMH C ITIOMOILBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakluil HOHHOTO
oOMeHa MyTEM COCTAaBIEHHSI HMX IIOJHBIX M COKPAIIEHHBIX HOHHBIX YpPaBHEHM; pEaKIUi



TUAPOJIN3A; Peakuil KOMIUIEKCOOOpa3oBaHMs (Ha MpUMEpE THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuMii ¢ y4€TOM HX DHEPreTHYECKUX XAPAaKTEPUCTHUK, XAPAKTep HM3MEHEHUSI CKOPOCTH
XUMHYECKON pEaKkiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMELIECHUs
XUMHUYECKOT'0 PaBHOBECHUSI 1101 BIUSIHUEM BHEIIHUX Bo3nercTBuil (nmpunuuin Jle [latense);

c(OPMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh XUMHUUYECKUE PEAKIIUH, JICKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TIONYyYEHUS CEPHOW KHUCJIOTHI, aMMHaKa, OOLIue Hay4HbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€JIeCOO0Pa3HOCTh NPHUMEHEHHUSI HEOPraHWYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOTH3a,;

c(hOpPMUPOBAHHOCTH BJIAQJICHUS CUCTEMOW 3HAHUHM O METO/IaX HAyYHOTO TIO3HAHMS SBJICHHIA
Opupoabl — HaOMIOJeHHe, U3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHBId U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS MPHU
HKCIIEPUMEHTAIbHOM HCCJICIOBAHUU BEIIECTB W I OOBSACHEHHS XUMUYECKHX SIBJICHUH,
MMEIOIINX MECTO B IPUPOJIEC, MPAKTHUECKOM IEATETbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU U
MPEJCTaBICHUSIMH JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB st 0Oojee OCO3HAHHOTO
MOHUMAaHHUS MaTepPUATIBLHOTO €AMHCTBA MUPA;

c(hOopMUPOBAHHOCTh YMEHHMSI TIPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM MOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHIIGHTPAIIHs»; MAcChl BellecTBa UIU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIIECTB; TEIJIOBOT0 d(PeKTa peakiuu; 3Ha4€HUsI BOJOPOIHOTO MOKA3aTENsI pACTBOPOB KUCIIOT
W IIeJIoYel C WM3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKIMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MacCcOBOH JI0Jied pacTBOPEHHOTO BEUIECTBA WM JaHO B HM30BITKE (MMEET MpUMECH); TOIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
HKCIIEPUMEHT (MIPOBEJIEHUE PEaKIuii MIOHHOTO OOMEHa, MOATBEPKACHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C MOMOIIBI0 UHAUKATOPOB,
W3y4YeHUE BIUSHHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIieHue
AKCIIEPUMEHTANIbHBIX 3a/ad 1o TeMaMm «Metamibs»y u «Hemeramib») ¢ coOMoIeHueM TPaBUII
Oe30macHOro OOpaIieHus C BellecTBaMH M J1ab0opaToOpHBIM 000pyaOBaHUEM, (HOPMYITHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTABIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH WX JJOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHH: COOIIOATh MIpaBUjIa MOJb30BAaHUS XUMUYECKON TTOCYI0N 1
nabopaTopHbIM 000pyIOBaHUEM, OOpallleHUsl ¢ BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIIUSIMU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB, AKOJOTMYECKU IeTIeCO00pa3HOTo
MOBEJICHUSI B OBITY W TPYIAOBOM NESITEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3J0POBBS,
OKpYKalollel TPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPTraHUYECKHX
BEIIIECTB, TOHUMas cMbIc nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBISATH IIEJICHANPABICHHBIA TOUCK XUMHUYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYECKH aHATH3UPOBATH XHUMHUYECKYIO
uHpopMalrio, epepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C MOCTABICHHON y4eOHOU
3a7a4en.
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Hroro no pazneny 41
Pa3znea 4. A3oTconeprkaimye opraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edsoo.ru/ff0d2a6¢
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHble COSTUHEHHS 6 httos://m.edsoo.ru/fod2a6e
Hroro no pasneny 6
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11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HaunmMmenoBanue pa3iejioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuonnueckuii 3aKoH
1.1 u Ilepuoanyeckas cucreMa XUMHUYECKUX 9 0 0 buGnuorexa [IOK
' P https://m.edsoo.ru/ff0d2a6¢
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 0 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/ff0d2a6c
bubnuoreka [{OK
13 XHUMHUHCCKHE PeakiiH 19 1 3 https://m.edsoo.ru/ff0d2a6c
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/ff0d2a6c
bubmmoteka IIOK
2.2 M 2 1 2
CTAILIbT 3 https://m.edsoo.ru/ff0d2a6c
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HbL
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 9 0 0 bubmuoreka [IOK
' KU3Hb https://m.edsoo.ru/ff0d2a6c
Hroro mo pazneny 9
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue fll’j;:EHﬂﬂ :)Ig[?a[;(():a:fenbﬂme
padoThbI padoTbI pecypenI
[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XUMUH, IPEICTABICHUE O 1 0 0 bubnuoreka [IOK
MHOT000pa3uu OPraHUIECKUX https://m.edsoo.ru/ff0d2a6c
COCTMHEHU I
DIEKTPOHHOE CTPOEHHUE aToMa
yriaepoaa (0OCHOBHOE U BO3OYKIEHHOE 1 0 0 bubnnoreka [JOK
cocTosiHus ). BaieHTHBIE BOBMOYKHOCTH https://m.edsoo.ru/ff0d2a6c
aToMa yriepoja
XHMHYECKas CBA3b B OPraHUYECKUX
COEMHEHUAX. MexaHU3Mbl 1 0 0 bubmuorexa [JOK
00pa3oBaHUs KOBAJICHTHOU CBsI3H, https://m.edsoo.ru/ff0d2a6c
CrocoObl pa3pbiBa CBsI3EH
Teopus cTpoeHUS OPraHUYECKUX 1 0 0 bubnnoreka [JOK
coenquHenuit A. M. byrneposa https://m.edsoo.ru/ff0d23dc
Bunbl usomepun: ctpykTypHas,
IIPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 1 0 0 bubnnorexka [JOK
3 PEeKTH B MOJIEKYJIaX OpraHMYECKHX https://m.edsoo.ru/ff0d23dc
COCIMHEHUN
[IpencraBnenue o kKIacCUPUKAINA U
cUCTeMaTHUYeCKasi HOMEHKIIaTypa 1 0 0 bubmmorexa LIOK

(IUPAC) opraHn4eckux BEIICCTB

https://m.edsoo.ru/ff0d23dc



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

Knaccudukanus peakuuii B

bubmuorexa [JOK

! OpPraHNYEeCKOU XUMHUHU https://m.edsoo.ru/ff0d23dc
8 Cucremaru3zanus 1 0000IICHUE bubmuorexa [JOK
3HAHUM 110 TEME https://m.edsoo.ru/ff0d23dc
AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
9 dbopmysa, HOMEHKJIaTypa U U30Mepusl, bubnnoreka HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/ff0d23dc
CTPOCHUE MOJIEKYII
10 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
AJIKaHOB https://m.edsoo.ru/ff0d23dc
HaxoxaeHue agkaHoB B IIPUPOJIE.
11 Cnocogbl IIOJIYYECHUS U an:/IMpeHeHHe bubmmoreka LIOK
https://m.edsoo.ru/ff0d23dc
AJIKaHOB
[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MEepHs,
12 OCO6CHHOC"1}“II/II) CTpoeHmpn XUMHAYECKHX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d23dc
CBOICTB, CITIOCOOBI IOJyYEHUS U
MIPUMEHEHUE
Pemenue pacu€THbix 3a/1a4 Ha
OIpEeJIETIEHUE MOJIEKYJIIPHON
OPMYJIBl OPTaHUYECKOTO BEIECTBA 1O
13 I%;afco}l;HM JfOJ'ISIM aTOMOB 3J'I;Ii/[eHTOB bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d23dc
BXOJISIIIIUX B €70 COCTaB.
CucremaTu3ais u 0000IIeHNe
3HAHUU 10 TEME
AJIKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
14 dbopmysa, HOMEHKJIATypa, bubnmuotexa [JOK

AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Monekya. CTpykTypHas U

https://m.edsoo.ru/ff0d23dc
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OUC-TPAHC-U30MCPUS AJIKCHOB

15 du3nvecKue U XUMUYECKHE CBOMCTBA bubnuorexa [JOK
ankeHoB. [IpaBuno MapkoBHMKOBa https://m.edsoo.ru/ff0d23dc
16 CrniocoOblI Moty4eHus U NpUMEHEHHE bubnmoreka [JOK
AJIKEHOB https://m.edsoo.ru/ff0d23dc
[IpakTuueckas padora Ne 1 o treme
17 "[lonyuyenue >TUICHA U U3yYEHUE €ro bubmmorexa LIOK
. v | v https://m.edsoo.ru/ff0d23dc
CBOICTB
Pemenne pac4€THbIX 3a1a4 HA
18 oTIpeieIIeHUEe MOJICKYIIIPHOM bubmmorexa LIOK
e Y https://m.edsoo.ru/ff0d23dc
(GOpMyITBI OPraHUIECKOTO BEIIECTBA
ATKagueHsl: CONpsKEHHBIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbBIC bubmmorexa [JOK
P > KyMYIHp ' https://m.edsoo.ru/ff0d23dc
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
20 XHUMHUYECKUE CBOMCTBA CONPSHKEHHBIX bubnuorexa [JOK
JUEHOB https://m.edsoo.ru/ff0d23dc
21 CrocoObI Moy4YeHus: U TPUMEHEHNE bubnuoteka [JOK
aJIKaJuEeHOB https://m.edsoo.ru/ff0d23dc
AJKUHBI: TOMOJIOTHYECKH psijl, oOmIas
OpMyJia, HOMEHKJIATypa,
22 S)JI;(TYOHHOG U OCTyzHCTBeHHOG bubmmorexa LIOK
p pocTp https://m.edsoo.ru/ff0d23dc
CTPOCHHE MOJIEKYI, (prU3nyecKue
CBOICTBA
23 XHUMHUYECKHE CBONCTBA aJTKMHOB bubmmorexa [JOK
https://m.edsoo.ru/ff0d23dc
24 KadecTBeHHbBIC peakiiny Ha TPOMHYIO bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/ff0d23dc
25 CriocoObI nostyueHus 1 IpUMEHEHNE bubnuorexa [IOK
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AJIKUHOB

https://m.edsoo.ru/ff0d23dc

Pemienue 3amad: pacu€rsl Mo bubnnoreka [HOK
26 .
YPAaBHEHUIO XUMHUUYECKON PEAKLIUU https://m.edsoo.ru/ff0d23dc
97 Cucrtemaruzanusi 1 00001ICHUE bubmuoreka [JOK
3HaHMUH 110 TEME https://m.edsoo.ru/ff0d23dc
ApEHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
OopMyJia, HOMEHKJIaTypa.
28 ?;JIIC)KTY OHHOE U IIPOC ypaHCTBeHHOC bubmorexa OK
P PocTP https://m.edsoo.ru/ff0d23dc
CTpOeHHE MOJIeKyJ OeH3o0a U
TOJIyoJa, UX (PU3NYECKUE CBOMNCTBA
29 XUMHYECKUE CBOMCTBA apCHOB: bubnuorexa [JOK
pEAKLIHUH 3aMEILCHUS https://m.edsoo.ru/ff0d23dc
XHUMHYECKUE CBOMCTBA apCHOB:
30 CaKIMH MPUCOCINHEHUS, OKUCIICHUE bubmorexa HOK
peaxtl P A ’ https://m.edsoo.ru/ff0d23dc
rOMOJIOTOB O¢H30J1a
31 Oco0eHHOCTH XUMUYECKUX CBOMCTB bubnnoreka [JOK
CTUpOsIa https://m.edsoo.ru/ff0d23dc
Pemenue pacu€THbix 3a/1a4 Ha
32 OIpeaeIEHNE MOJIEKYIISIPHON bubmmorexa LHOK
P YA https://m.edsoo.ru/ff0d23dc
(dbopMyITbI OPraHUYECKOTO BEIIECTBA
33 CrocoObI Moy4YeHus: U TPUMEHEHNE bubnmnorexa [JOK
apeHoB https://m.edsoo.ru/ff0d23dc
['eHeTnyeckas CBSI3b MEXKIY
34 a3 IMYHBIMH KJIaCCaMH bubmorexa LHOK
P https://m.edsoo.ru/ff0d23dc
YTJIEBOJIOPOIOB
Pacu€tel o ypaBHEHUSIM XUMHUYECKUX
. bubnuotexa [JOK
35 peakuuii. CucrtemaTuzanus u

000011IeHrE 3HAHUT T10 TEME

https://m.edsoo.ru/ff0d23dc
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36 [Ipupoaustii ra3. IlonytHsie HETAHBIC bubmuorexa [IOK
rassl https://m.edsoo.ru/ff0d227e

37 KamMenHbli1 yroyib 1 IpoayKThl €10 bubnnoreka [HOK
nepepadoTKu https://m.edsoo.ru/ff0d227e
Hedtb 1 criocoOs! e€ nmepepaboTKHy.

38 [IpumMeHeHue MpoIyKTOB MepepadboTKH bubmorexa LHOK

https://m.edsoo.ru/ff0d227e

HeTH
['eneTnyeckas CBsI3b MEXKIY

39 Pa3IMYHBIMH KJIacCcaMu bubmorexa LHOK

https://m.edsoo.ru/ff0d227e

YIIIEBOIOPOIOB
l'anorenonponsBoHbIE

40 YTJIEBOJOPOAOB: 3JIEKTPOHHOE bubnnorexa [HOK
CTPOCHUE; PEAKIIUH 3aMEILICHUS https://m.edsoo.ru/ff0d227e
rajioreHa
JleWicTBue 1Ienoue Ha

41 raJOr€HIPOU3BOHBIE. bubnnoreka [JOK
B3anMonelicTBiEe TUTaI0reHaJIKaHOB C https://m.edsoo.ru/ff0d227e
MarHueM U IUHKOM

42 Cucremarusanus 1 00001eHne bu6nmoreka [JOK
3HAHUH 10 pazneny "YTrieBoaopoas" https://m.edsoo.ru/ff0d227e

43 Konrtponbnas padora no reme bubnnorexka [JOK
"VYrneBonopoasr" https://m.edsoo.ru/ff0d227e
[IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
TOMOJIOTHYECKUI psijI, oO1ast

44 dopmyna, CTpoeHUE MOJIEKYIL, bubnnorexka [JOK

U30MepHsi, HOMEHKJIATypa,
Kiaccupukanus, pusnueckue
CBOMCTBA

https://m.edsoo.ru/ff0d227e
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XUMHYECKUE CBOMCTBA MPEAEIbHBIX bubnmoreka [JOK
45
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/ff0d227e
CriocoObI nostyueHus 1 IPUMEHEHNE bubnuoreka [IOK
46
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/ff0d227e
[IpocTeie a3¢upbl: HOMEHKIIaTypa U
47 I/IBIZ)MG us (£c§6eHHOCTI/I (bm;zecmlx bubmorexa LHOK
pHL, . https://m.edsoo.ru/ff0d227e
U XUMUYECKUX CBOHCTB
MHoroaromMHbie COUPTHI:
48 STUJICHIJIUKOJb U TIIULEPHH, UX bubmmorexa LOK
LHCPHH, s https://m.edsoo.ru/ff0d227e
buznyeckue 1 XUMUYECKHE CBONCTBA
CriocoObI mosTydeHus 1 IpUMEHEHHE bubnnorexa [HOK
49
MHOT0OaTOMHBIX CIIUPTOB https://m.edsoo.ru/ff0d227e
@DeHO: CTPOCHHUE MOJICKYJIBI,
50 ¢u3nueckue cBoiCTBa. TOKCHYHOCTD bubmmorexa LIOK
' https://m.edsoo.ru/ff0d227e
denomna
bu6nmoreka [JOK
51 X 7
HMIHCCKHE CBOTCTBA (peHO https://m.edsoo.ru/ff0d227e
59 CriocoObI oTy4eHus U IpUMeHEHUe bubnmnorexa [JOK
(penona https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 2. Pemenue
53 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME bubmmorexa [OK
" P | 8 https://m.edsoo.ru/ff0d227e
CrnupTsl ¥ HEHOIBI
54 Cucremarusanus 1 00001eHne bu6mmorexa [IOK
3HAHWM 110 TeMeE https://m.edsoo.ru/ff0d227e
Anbaeruipl ¥ KeTOHBI: SJIEKTPOHHOE
55 CTpOeHHE KapOOHUIILHOM TPYIIIHI; bubnmoreka [JOK

TOMOJIOTUYECKHE PAJIBI, 00TIIast
dbopMmyna, u30Mepusi U HOMEHKJIaTypa

https://m.edsoo.ru/ff0d227e



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e

56 AnbAeTUIB U KETOHBI: (U3NYECKUE bubmuorexa [JOK
CBOICTBA; peaKMU MPUCOCTUHEHUS https://m.edsoo.ru/ff0d227e
57 Peakiiyiu oKMCIEHUS Y KAYECTBEHHBIE bubmuorexa [JOK
pEaKUHH AJIbJAECTHIOB U KETOHOB https://m.edsoo.ru/ff0d227e
58 CniocoOblI MoTy4eHus albIeTHI0B U bubmmoreka [JOK
KETOHOB https://m.edsoo.ru/ff0d227e
OIHOOCHOBHBIE TIPE/IETbHBIE
59 KapOOHOBBIC KI/ICJ‘II())TBI 0COOEHHOCTH bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0d227e
CTPOCHHS X MOJIEKYII
H3oMepus u HOMEHKIIaTypa
60 Ka 605031)1); KHCIIOT ny(;@)nanecxne bubmmorexa LIOK
i ’ https://m.edsoo.ru/ff0d227e
CBOMCTBA
61 XUMHUYECKUE CBOMCTBA MPEEIbHBIX bubnnoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/ff0d227e
OcobeHHOCTH CBOMCTB MypaBbUHON
62 KUCTI0Th. MHOTOOOpa3ue kKapOOHOBBIX bubmmorexa LOK
’ P P https://m.edsoo.ru/ff0d227e
KHUCIIOT
Oco0eHHOCTH CBOICTB: HEMPEAETbHbIX
U apOMaTHYECKUX KapOOHOBBIX,
63 MKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX bubmmorexa [OK
JuKap > THIP P https://m.edsoo.ru/ff0d227e
kucnort. [IpencraBuTtenu BoICIINX
KapOOHOBBIX KHUCIIOT
64 [TonsaTHe 0 MPOU3BOIHBIX KAPOOHOBBIX bubnuoteka [JOK
KHUCJIOT https://m.edsoo.ru/ff0d227e
65 CnocoOsI OTy4YeHus ¥ TPUMEHEHNE bubnmoreka [JOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/ff0d227e
66 CrnosxHble 3(DUPBL: TOMOJIOTHYECKUN bubnmuotexa [JOK

psiz, obmas Gpopmyiia, U3oMepus U

https://m.edsoo.ru/ff0d227e
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HOMEHKJIaTypa

dusnyeckue U XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK

67
3¢upoB https://m.edsoo.ru/ff0d227e
Pemenne pacuéTHbIX 3a7a4: 1O
68 YPAaBHEHUIO XUMHUUYECKOW PEaKlnK, Ha bubnmoreka [JOK
onpeaeeHue MOJIEKYJIIPHOU https://m.edsoo.ru/ff0d227e
(bopMyIbl OPraHU4YECKOro BEUIeCTBa
[TpakTuueckas padora Ne 3. Pemenue
69 JKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TEME bubnuorexa [JOK
"Kap6onoBsie kucnoThl. C0KHbBIE https://m.edsoo.ru/ff0d227e
a¢uper"
XKupsr: crpoenue, puznveckue u bubnnorexa [HOK
70 .
XUMHUYECKHE CBOWCTBA (THUAPOIIU3) https://m.edsoo.ru/ff0d227e
Oco0eHHOCTH CBOICTB KHUPOB,
71 COJIepXKAIINX OCTATKU HETIPEACIbHBIX bubmmorexa [JOK
ACpAT pedl https://m.edsoo.ru/ff0d227e
YKUPHBIX KHCIOT. JKUphI B mpupoie
MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
79 KHUCIIOT, HX MOIOIIee ACHCTBHE. bu6nmoreka [JOK
TlousaTHe 0 CHHTETUYECKUX MOIOIIHNX https://m.edsoo.ru/ff0d227e
cpenctax (CMC)
['eneTnueckas CB3b yriaeBOJOPOAOB U
73 KHCIIOPOJCOAepAKa 11: 0 raII[{Hl::{eIc[KI/IX bubmmorexa [JOK
PONCOA-pIRAl P https://m.edsoo.ru/ff0d227e
BEILIECTB
74 Pacuérsl o ypaBHEHUSIM XUMUYECKHUX bubnnorexka [JOK
peakuuin https://m.edsoo.ru/ff0d227e
75 Cucremarusanus 1 00001eHne bubmuorexa [JOK
3HAHWI 110 TeEME https://m.edsoo.ru/ff0d227e
76 OO11ast XapakTepUCTHKA YTIEBOJOB U bubnuorexa [IOK
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KJIacCU(UKAIUs yIIIeBOI0B (MOHO-,
JIA- ¥ TIOJTUCaXapH/IbI )

https://m.edsoo.ru/ff0d227e

77 Monocaxapuabl: GU3NIECKUE bubnuoreka [IOK
CBOMCTBA U HAaXO0KJICHUE B IIPUPOJIE https://m.edsoo.ru/ff0d227e
78 [IpumeHeHune IIII0K03bl, €€ 3HaYEHUE B bubnmoreka [JOK
JKU3HENIEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/ff0d227e
rcaxapHbl: caxaposa, MajJbTo3a U
79 faKTo3ap Haxox eII-:I/Ie B IIPUPOJIC U bubmmorexa [JOK
’ A PHPOA https://m.edsoo.ru/ff0d227e
MPUMEHEHUE JUCAXapUJIOB
ITonucaxapunpl: cTpoeHue
80 MaK OMOJII;K i} q)zuqecxne u bubmmorexa [JOK
P Y s https://m.edsoo.ru/ff0d227e
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
bubmuorexa [JOK
81 [ToHsiTHE 00 HCKYCCTBEHHBIX BOJIOKHAX
4 https://m.edsoo.ru/ff0d227e
Pemenne pacdeTHsIX 3a1a4 Ha
82 ompeieNIieHue JOIU BBIX01a IPOIYKTa bubnmnoreka [JOK
PEAKIHUH OT TEOPETUUECKHU https://m.edsoo.ru/ff0d227e
BO3MOKHOTO
Cucremaru3zanus 1 0000IICHUE bubmuorexa [JOK
83 .
3HaHUI MO pa3aeny https://m.edsoo.ru/ff0d227e
KonTponbhas pabota mo Teme
84 "KI/ICJI':I)O 0J1CO l:; JKaIlre OpraHnvecKue bubmmorexa LOK
POl " AACPAAIIE Op https://m.edsoo.ru/ff0d2eae
COETMHEHUS
AMUHBIL: KTaccupUKAIHS, CTPOCHUE
85 MoJIeKyJ, oOmias popmyia, usomepus, bubnnorexka [JOK
HOMEHKJIaTypa 1 pu3nueckue https://m.edsoo.ru/ff0d2eae
CBOMCTBA
86 XUMHUYECKHE CBOMCTBA bubnmuotexa [JOK
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anmu(aTHIeCKUX aMHHOB

https://m.edsoo.ru/ff0d2eae

AHunuH: CTPOCHUEC aHUJIMHA,

87 0COOCHHOCTH XMMHYECKUX CBOMCTB bubmmorexa [TOK
https://m.edsoo.ru/ff0d2eae
aHWJIMHA

88 CnocoObI MoTy4YeHus: U IPUMEHEHNE bubmuoreka [JOK
anpaTHIECKUX aMUHOB https://m.edsoo.ru/ff0d2eae
AMMHOKHUCIOTBI: HOMEHKJIaTypa 1

89 nuzomepus, (pu3nuecKrue CBOMCTBa. bubnmoreka [JOK
OtnenbHbIC MPEICTABUTEH O https://m.edsoo.ru/ff0d2eae
AMHUHOKHCIIOT
XUMHYeCcKHe CBOMCTBA aMUHOKHCIIOT,

90 UX OMOJIOTHYCCKOE 3HAYCHUE bu6mmoreka [IOK
aMHUHOKHUCIIOT. CUHTE3 U TUIPOJIU3 https://m.edsoo.ru/ff0d2eae
TIETITH/IOB

01 benky kak npUpOHBIE TOJIMMEPHI; bubnnoreka [JOK
CTPYKTYpPHI O€JIKOB https://m.edsoo.ru/ff0d2eae

. bubmuorexa [JOK

92 XUMHECKHE CBOHCTBA OEKOB https://m.edsoo.ru/ff0d2eae
A30TcoaepiKallue reTepoIuKINYECKUe

93 coenuHeHUs. HyKJII€MHOBBIE KUCIIOTHI: bu6nmoreka [JOK
COCTaB, CTPOEHHUE U OMOJIOTHYECKas https://m.edsoo.ru/ff0d2eae
poJib
[TpakTuueckas pabota Ne 4. Pemenue

94 HKCIEPUMEHTAJIBHBIX 33a4 10 TEME bubnuoreka [IOK
"A3oTcoaeprKalie opraHu4ecKue https://m.edsoo.ru/ff0d2eae
coenuuenus"

95 [IpakTuueckas pabora Ne 5. Pemenue bubnuorexa [IOK

SKCHCPUMCHTAJILHBIX 3a/la4 11O TCMC

https://m.edsoo.ru/ff0d2eae
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"Pacnio3HaBaHuE OPraHUYECKUX
coenuHeHun"

KonTtponsnas pabora o Teme

bu6mmoreka [IOK

96 "A30TconepKalne OpraHuuecKue 1
AeP " He op https://m.edsoo.ru/ff0d2eae
COEIMHEHUS
OcHOBHbBIE TOHATHS XUMHUH
97 BBICOKOMOJICKYJISIPHBIX COCTMHEHUIN U 1 bubnnoreka [HOK
METO/bI UX CUHTE3a —II0JIMMEPU3aLIUs https://m.edsoo.ru/ff0d2eae
¥ TIOJIMKOH/ICHCAIHS
08 [Lmactmaccel. Y tunuzanus u 1 bu6mmoreka [IOK
nepepaboTKa MIacTuKa https://m.edsoo.ru/ff0d2eae
99 DnacToMepbl: HaTypaJbHBIN 1 bubnuorexa [JOK
CUHTETUYECKUE Kayuyku. Pe3una https://m.edsoo.ru/ff0d2eae
BosnokHa: HaTypasbHBIE,
100 HCKYCCTBCHHbBIC, CHHTCTUICCKUE 1 bubmorexa HOK
Y ’ ’ https://m.edsoo.ru/ffod2eae
[Tommumeps! criennanbHOTO Ha3HAYCHUS
[TpakTtuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
101 " 1
Pacno3naBanue nactmacc u https://m.edsoo.ru/ff0d2eae
BOJIOKOH"
O06o00611eHNe U cHUCTEeMAaTU3ALUs
102 M3YYEHHOT0 MaTepHala 1o Teme 1 bubmmorexa [JOK
" i P " https://m.edsoo.ru/ff0d2eae
BricOKOMONEKYSIpHBIE COSAMHEHHUSI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jara nudpoBbie
Tema ypoka Konrpoabubie  IIpakTuyeckue p
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX fJIEP. 1 0 0 bubmuorexa [JOK
XUMUYECKUH 37eMeHT. M30TombI https://m.edsoo.ru/ff0d2eae
CrtpoeHue 3J1eKTPOHHBIX 000JI04EK Bu6mmoreka [JOK
2 1 0 0
aTOMOB, KBaHTOBEIC YHCJIa https://m.edsoo.ru/ff0d2eae
Knaccuukanus XuMiuaecknx bubnuoreka [IOK
3 1 0 0
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/ff0d2eae
Pacnpenenenue 351eKTpOHOB MO bubnnoreka [JOK
4 1 0 0
aATOMHBIM OpPOUTAIISAIM https://m.edsoo.ru/ff0d2eae
DNeKTPOHHBIE KOHPUTYpAIlUU aTOMOB
5 BHeMeIIjI)TOB B OCHOEI)-ION}ITI)/I 1 0 0 bubmmorexa [JOK
R https://m.edsoo.ru/ff0d2eae
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 0 0 bubnnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edsoo.ru/ff0d2eae
[Iepuoanueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
7 anemenToB JI. . MenpeneeBa, CBsI3b C 1 0 0 bubnnorexa [JOK
N M ’ https://m.edsoo.ru/ff0d2eae
COBPEMEHHOW TeOpHUEH CTpOeHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 0 0 bubmmnoreka [JOK
MU IIPOCTBIX U CII0KHBIX BELIECTB I10 https://m.edsoo.ru/ff0d2eae
rpyIIaM U epruoiam
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Cucremaruzanys u 0000ILIEHUE 3HAHUMT

bubnunoreka LIOK

nn

pacTBOpEHHOTO BelecTBa'", "MOJISIpHas
KOHLeHTpauus"

o 10 TEME https://m.edsoo.ru/ff0d2eae
Bunnl xumndeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnmnoreka HOK
Bonoponnas cBa3p. MexMOIIEKyIIsIpHBIE https://m.edsoo.ru/ff0d2eae
B3aMMO/ICUCTBUS
BanenTHOCTb U BaJICHTHBIE

11 BO3MOHOCTH aToMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/ff0d2eae
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nmoreka LIOK
COEIMHEHMSX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/ff0d2eae
BemectBa MonekyasipHOro u

13 HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/ff0d2eae
BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune 0 KOJIOUIHBIX bubnmorexa IOK

https://m.edsoo.ru/ff0d2eae

pacTBopax
HctunHbBIE pacTBOPHI: HACKIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa LTOK

https://m.edsoo.ru/ff0d2eae

Kpucramnoruaparst

16 CriocoOsI BEIpaKEHUST KOHIICHTPAIIUU bubnnorexa [JOK
pacTBOpOB https://m.edsoo.ru/ff0d2eae
Pemenue 3agau ¢ ucnoyib30BaHUEM

17 MOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

https://m.edsoo.ru/ff0d2eae
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/ff0d2eae
Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/ff0d2eae
KonTponbhas pabota no Temam
"Ctpoenue aroma. [lepuonnueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka HOK

20
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/ff0d2eae
Menpneneesa", "CtpoeHue BeniecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiun
B HEOPTaHUYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/ff0d2eae
MIPEBPAIICHUS YHEPTUU TIPH
XUMHYECKHUX PEAKIIHIX
TemnnoBbie 3¢ HEKTh XUMUYECKUX

22 eakuii. TepMOXUMHUYECKHUE bubnnorexa [JOK
P - P https://m.edsoo.ru/ff0d2eae
ypaBHEHUS
Brruncnenus mo ypaBHeHUsIM

23 XUMHUYECKHUX PeaKIui U bubnnorexa [JOK

P https://m.edsoo.ru/ff0d2eae
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XUMUYECKOH peakiinu, eé
24 3aBI/11:::I/IMOCTL oT a3JII/I‘{EBIX (akTopoB bubmorexa LHOK
p POB. https://m.edso0.ru/ff0d4290
Karanu3 u kaTanuszatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUU Bubmmorexa [IOK
p p https://m.edsoo.ru/ff0d4290
26 [IpakTuueckas pabora Ne 1 o Teme bu6muoreka [JOK

"BausiHue pa3nuyHbIX (GaKTOpOB Ha

https://m.edsoo.ru/ff0d4290
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CKOPOCTb XUMUYECKON peakiuun"

OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bu6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.edsoo.ru/ff0d4290
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA bubmmorexa [JOK
P P " https://m.edso00.ru/ff0d4290
MTOJIOKEHNE XMMUYECKOTO PAaBHOBECHS
DIEKTPOINTHYECKAS TUCCOLUAIINSL.
29 CI/IJ‘ILHI:)IC U cia0ble 3§eKT :JII/I;II)I bubmorexa LIOK
p ' https://m.eds00.ru/ff0d4290
CreneHn QUCCOLUAIA
Honnoe npousseneuue Boasl. Cpena
30 BOJHBIX .‘fl)CTBO :B Bonmo Ho HI:II;I ’ bubnnorexa [IOK
AAHBIX PACTBOPOB. BOA0POX https://m.eds00.ru/ff0d4290
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIINE B pACTBOPAX bubmorexa LIOK
p HI p p https://m.edsoo.ru/ff0d4290
JEKTPOJIUTOB
ITpakTuyeckas padora Ne 3 o Teme
32 "XUMHUUECKHE PEAKIIUH B PACTBOPaX bubnnorexa [JOK
P 1 P P https://m.eds00.ru/ff0d4290
ANEKTPOJIUTOB
OKHCIUTETLHO-BOCCTAHOBUTEILHEIE
33 eakuu. BaxxHelle OKUCIUTEIN U bubnmorexa IOK
PCAKIIH. https://m.edsoo.ru/ff0d4290
BOCCTAaHOBHUTEIHN
34 MeToJ 371eKTPOHHOTO (3J1€KTOHHO- bubnmnoreka HOK
HMOHHOTO) OanaHca https://m.edsoo.ru/ff0d4290
35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BCIIIECTB https://m.edsoo.ru/ff0d4290
36 Pemrenue 3amay pa3IMnuHBIX THIIOB bubnnorexa [IOK
Aatp https://m.edsoo.ru/ff0d4290
37 Pemrenue 3aiau pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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38 CucremaTu3aius 1 0000IIeHUE 3HAHUT bubmmoreka [JOK
1o teme "Xumuyeckue peakiuu" https://m.edsoo.ru/ff0d4290

39 Konrponsnas pabora o reme bubnuoreka [JOK
"Xumuueckue peakuuu" https://m.edsoo.ru/ff0d4290
[TonoxeHne HeMeTaIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX

40 snementoB JI. 1. Menzaeneesa u bubmmorexa [JOK

T g https://m.edso0.ru/ff0d4290
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
du3nvecKre CBONCTBA HEMETAJIJIOB
AmoTponus HEMETAIUIOB (Ha pUMepe
41 KHCJIOpoJia, cepbl, hocdopa u bubmmorexa LIOK
poAa, CCpEL, P https://m.edsoo.ru/ff0d4290
yriiepoa)

42 Bogopon: nonyuenue, pusndyeckue u bubnunoreka LIOK
XUMHYECKUE CBOMCTBA. ['uipuIbI https://m.edsoo.ru/ff0d4290
["asiorensl: HAX0XIEHUE B PUPOJIE,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE U bubnuorexa LIOK

v L https://m.edsoo.ru/ff0d4290
XUMHUYECKHE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHUCJIOPOJICOACPIKAIITNE COSTUHEHUS bubmmorexa LIOK
pocONepHaIl s https://m.edsoo.ru/ff0d4290
raJIOreHOB
JlabopatopHble 1 IPOMBIIIITICHHBIE

45 CHOCOOBI MOTYYEHHS TaTOTeHOB. bubnnorexa [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/ff0d4290
COEMHEHMI
ITpakTuyeckas padora Ne 4. Pemenue

but6mmorekxa [IOK
46 AKCIIEPUMEHTATIBHBIX 3a7a4 10 TeMe

"["anoreus!"”

https://m.edsoo.ru/ff0d4290
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Kucnopon: maboparopHsie u
MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHHS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/ff0d4290
O3oH. [IpuMeHeHune KuciIopoaa U 030Ha
bubnunorexa LIOK
48 OKCHAEL U IEPOKCHIET https://m.edsoo.ru/ff0d4290
49 Pemrenne 3a1a4 pa3InyHbIX THIIOB buGnuorexa [IOK
AT p https://m.edsoo.ru/ff0d4290
Cepa: HaxOKJEHHE B IPUPOJIE, CIIOCOOBI
50 HOJI'I) eHUs qI)lI/I:aI/IquKIfe E XI[I/IMI/IIIGCKI/IG buGnuorexa [IOK
Y’* ’ https://m.edsoo.ru/ff0d4290
CBOICTBa
bubnunoreka LIOK
51
Ceposonopon, cyupuzp! https://m.edsoo.ru/ff0d4290
Kucnopoaconepxalnue coefuHEHUS
52 CepPEHI gcf)6eiHIE)CTEI CBoﬁCTI; cepHOH buGnuorexa [IOK
DL P https://m.eds00.ru/ff0d4290
KHACJIOTBI
[IpakTuueckas padora Ne 5. Pemenue
53 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubmorexa HOK
" P . | https://m.eds00.ru/ff0d4290
Cepa u e€ coeuHeHUs
A30T: Hax0XIE€HHUE B IIPUPOJIE, CIIOCOOLI
54 MTOJTyYEHUS (§I/ISI/I‘I€CKI/II)G E XI[I/IMI/I‘-IGCKI/IC brbmmorexa [IOK
YACHHA, https://m.edso0.ru/ff0d4290
CBOMCTBA. AMMUAK, HUTPH/IBI
Kucnopoaconepskaiye coeIuHEHUS
55 asora I())CIE)6€;[I[-I§OCTII-III CBOITIch a30THOH bubnnorexa [JOK
' https://m.edsoo.ru/ff0d4290
KHCJIOTBI
56 IIpuMeHeHHe a30Ta U €ro COeAMHEHUN. bu6muoreka [IOK
A30THBIE Y100pEeHHS https://m.edsoo.ru/ff0d4290
57 docdop: HaAXOXKICHHUE B IPUPOJIE, bubnuotexa [JOK
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CTIOCOOBI OTYYEHUs, PU3NIECKUE U
XuMU4ecKkue cBorictBa. Dochubl u

dhochun

https://m.edsoo.ru/ff0d4290

58 Oxcunst hocdopa, pochopconepxarine bubnmnoreka HOK
kucnoTel. Conmu pochopHOI KUCTOTHI https://m.edsoo.ru/ff0d4290

59 [Ipumenenue dochopa u ero bubnmnoreka HOK
coenunennii. Dochopubie ynoopeHus https://m.edsoo.ru/ff0d4290
[IpakTrueckas padota Ne 6. Permenue

60 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bromiorexa LIOK

p A https://m.edsoo.ru/ff0d4290
"A3zot u pochop u ux coenuHeHU"
Yriepos: HaxoKJIeHUE B PUPOJIC,

61 QJIOTPOITHBIE MOIU(UKAIINH; bubmmorexa [JOK
(hU3UYECKre U XMMUYCCKHUE CBONCTBA, https://m.edsoo.ru/ff0d4290
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 e il)yerl(l\ll)) . (OJI)LHaﬂ Kicnom u eé bubmmorexa LIOK
yHIepoa - YT https://m.edso00.ru/ff0d4290
coJu

63 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa LIOK

At p https://m.edsoo.ru/ff0d4290
Kpemunii: HaxoxaeHIE B IPUPOJIE,
64 cfoco6r,1 noJI G:III/IS{ (pn3n§efl<:11e u buomorexa LIOK
v L https://m.edsoo.ru/ff0d4290
XUMHUYECKHE CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHueBas bubnuoreka [{OK
KHCJIOTA, CUJIMKATHI https://m.edsoo.ru/ff0d4290
[IpumeHeHne KpeMHUS U €T

66 cope MHEHUU CI:)I‘eKJ'IO €ro Moyry4yeHue bubnmorera LHOK

8 ’ ’ yi ’ https://m.edso0.ru/ff0d4290
BU/JIBI CTEKJIA
67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuotexa [JOK
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68 Cucremaru3anus U 0000IICHUE 3HAHUM bubnnorexa [{OK
o teme "Hemetamibr" https://m.edsoo.ru/ff0d4290
69 Konrponsnas pabora o reme bubnuoreka [JOK
"Hemertasr" https://m.edsoo.ru/ff0d4290
70 AHanu3 pe3yabTaToB KOHTPOJIBHON bubnmnoreka HOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/ff0d4290
[Tonoxenne MeTaJuIOB B
[Tepuoanyueckoil cUCTEeME XUMHUYECKHUX
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS bubmmorexa [JOK
’ p https://m.edsoo.ru/ff0d4290
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO0mue ¢puznyecKkrue CBOMCTBA
72 MeTtasuioB. [I[puMeHeHne MeTaioB B bubmmorexa [IOK
P https://m.edsoo.ru/ff0d4290
OBITY U TEXHUKE
bubmmoteka IIOK
73 Cnnasel MetaiioB. Kopposust metanioB https://m.edsoo.ru/ff0d4290
74 Pemenue 3aga4 pa3nuyHbBIX TUIIOB bubmorexa LOK
s p https://m.edsoo.ru/ff0d4290
DNEKTPOXUMHUECKUN Psiji HANPsKEHUN
75 MeTautoB. OOIIMe CIOCOOBI MOTyYEHUS bubmorexa LOK
- ot yi https://m.edsoo.ru/ff0d4290
METaJIJIOB
O6mras xapakrepuctuka metayion |A-
rpynsl [leppoauyeckoi cucteMbl
76 XUMHUYECKUX IeMEHTOB. Hatpuii u bu6muoreka [JOK

KaJuii; IMoJIy4yCHHEC, (I)I/I3I/IIICCKI/IC )51
XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
MPOCTHIX BCIICCTB U UX COCIUHEHUI

https://m.edsoo.ru/ff0d4290
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Oo6mas xapakrepuctuka metamioB [1A-
rpynmnsbl [leproanueckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bubnunoreka LIOK

77
KaJIBIIWI: TIOJTydeHue, GU3ndecKkue u https://m.edsoo.ru/ff0d4290
XUMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEHIECTB U UX COSAMHEHUN
78 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubnunorexa LIOK
YCTpaHECHUS https://m.edsoo.ru/ff0d4290
79 AnroMuHUN: TIony4deHue, GU3NIECKHE U bubnnoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/ff0d4290
AMdoTepHbIe CBOMCTBA OKCHIA 1
80 TUJPOKCH]IA aJTFOMUHUS, bubnnorexa [JOK
TUIPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/ff0d4290
MIPUMCHCHUE
81 Pemenue 3amau pa3nuvHbIX TUIIOB bubmmorexa [JOK
i p https://m.edsoo.ru/ff0d4290
ITpakTruyeckas padora Ne 7. Pemenue
82 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME brbmmorexa [TOK
P g https://m.edsoo.ru/ff0d4290
"MeTaJibl TJIaBHBIX OArpynm"
OO01as xapakTepucTUKa METalIOB
83 no0ouHbIX noarpymn (b-rpymm) bubmuoreka [IOK
[Teproanueckoit CuCTeMbl XUMUYECKUX https://m.edsoo.ru/ff0d4290
3JIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA
84 XpoMa U €ro COeIUHEHUN, HX bubmmorexa TIOK
P ’ https://m.edsoo.ru/ffod4290
MIPUMEHEHUE
Baxnerime coeMHEHNs MapraHiia.
but6mmoreka [IOK
85 [TepmaHTaHaT KaJvs, ero

OKHCIIMTENIbHBIE CBOMCTBA

https://m.edsoo.ru/ff0d4290
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duznueckre 1 XUMUYECKHE CBOMCTBA

86 ’)Kenesa U ero coenuuennii. [lonyuyenne bubmorexa HOK
a - HoIyH https://m.eds00.ru/ff0d4290
Y IPUMEHEHHE CIIJIaBOB JKelie3a
DOu3nvecKrue U XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
87 . o
MEJIM U €€ COCIMHEHU, X IPUMEHEHUE https://m.edsoo.ru/ff0d4290
duznyeckre 1 XUMHYECKHE CBOIICTBA
88 IIMHKA ¥ €T0 COCAUHEHHUH, NX bu6nmoreka [IOK
IIpUMEHEHHUE. | UIPOKCOKOMILIEKCHI https://m.edsoo.ru/ff0d4290
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 DKCHEPUMEHTAILHLIX 3a7a4 [10 TEME bubnnorexa [JOK
p a https://m.edsoo.ru/ff0d4290
"MeTaiibl TOOOYHBIX OArpyHH"”
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnnorexa [JOK
atp https://m.edsoo.ru/ff0d4290
O00011IeHIE U CUCTEMATU3AIUS
91 3 eIIJ{lHoro MaTepHaa Io T116Me bubmorexa HOK
" Y " P https://m.eds00.ru/ff0d4290
Mertanisl
92 KonTponbHas padota no teme bubmmnoreka [HOK
"Metamnabr" https://m.edsoo.ru/ff0d4290
93 AHanu3 pe3ynbTaToB KOHTPOJIbHOMN bubmuoreka [IOK
paboThI, KOPPEKITUS OMINOOK https://m.edsoo.ru/ff0d4290
Ponps xuMnu B o0ecrieueHnu
04 YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA. bubnmnorexa LIOK
[TonsiTHE O HAyYHBIX METOAX https://m.edsoo.ru/ff0d4290
HUCCIIEIOBAHUS BEIIECTB
HayuHble IpUHITUIIBI OPTaHA3AIAN
i PHHH P t but6mmorekxa [IOK
95 XMMHUYECKOTO IIPOU3BO/ICTBA.

HpOMBIIJ_UICHHBIe CIIOCOOBI MMOJIYy4YCHHUA

https://m.edsoo.ru/ff0d4290
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Ba)XKHEUIIINX BEIIECTB

Xumuaeckoe 3arpsA3HCHUC

96 0K arolel cpeanl U €ro 1 bubnnorexa LHOK
PyHarot pedt https://m.edsoo.ru/ff0d3b88
IOCJIEICTBUSA
97 XUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/ff0d3b88
08 Xumus nuny. Pons Xumuu B 1 bubnunorexa LIOK
oOecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/ff0d3b88
99 KocMmernaeckue n napdroMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMust https://m.edsoo.ru/ff0d3b88
XuMus B CTPOUTENIbCTBE. BaxkHelme
100 CTPOUTEILHBIE U KOHCTPYKIIHOHHBIE 1 bubnnorexa [JOK
P PYKH https://m.edsoo.ru/ff0d3b88
MaTepHuabl
XHUMHUS B CEIILCKOM XO03SICTBE.
101 Opra"nnyeckue U MUHepaJIbHbIE 1 bubmorexa HOK
p p https://m.eds00.ru/ff0d3b88
ynoopeHus
102 CucreMmaruzanus 1 0000IIeHEe 3HAHUI 1 bubmmoteka IIOK
110 TeEME https://m.edsoo.ru/ff0d3b88
OBILIEE KOJIMYECTBO HACOB I10 102

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ [Tyzakos C.A., Mamauna H.B., ITonkos B.A., AkiinonepHoe
obmectBo «M3aatenbeTBo «IIpocBemenne»
yIIyOJIeHHBIN KypC

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://rosuchebnik.ru/ - "TIpoceemienne" Koproparust Poccuiickuii yueOHUK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET http://www.edu.ru — ®enepanbabie 00pa3oBaTelibHbIE PECYPCHI Il OOIIETO
obOpazoBaHus/

2. https://educont.ru/ - Karanor uudhpoBoro o0pa3oBareIbHOr0 KOHTCHTA.

3. http://school-collection.edu.ru/ - Equnas kosuiekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OcHoBBI XUMHH. DICKTPOHHBIN yUCOHUK.

2. http://hemi.wallst.ru/— OGpa3oBarenbHbIN CAUT 1151 IIKOJHHUKOB 110 XUMHUH

3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickas oiMITHaia MKOJIbHUKOB.

5. https://chem8-vpr.sdamgia.ru/ - Perry BIIP.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

MATEPHUAJILHO-TEXHUYECKOE OBECITEYEHUE OBPA3OBATEJLHOTO
MPOLEC

YYEBHOE OBOPYJIOBAHHUE

1.ITedyaTHble TaOIUIBI IO YYEOHBIM TEMaM Kypca.
2.Mopenu KpUCTAJUIMYECKUX PEIIETOK; IapOCTEPKHEBbIE 1 00bEMHBIE MOJIEIN MOJIEKYI.
3. Konnexunun HeoOpraHn4ecKux BELECTB.

OBOPYJIOBAHME J1JIsI IPOBEJEHUSA JABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIUM

1. KommexT «MukponabopaTopust Juisi XMMUYECKOT0 3KCIIEPUMEHTa» ¢ Habopom
COOTBETCTBYIOIIUX PEAKTHUBOB.
2. HaGop peakTuBOB 1 000pyA0BaHus s BhinoaHeHuss OI'D no Xxumum.
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