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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma Mo XMMUU Ha ypPOBHE CPEeAHEro 0oO0IIero oopa3zoBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01ero
oOpazoBanusa(POIl COO), npeacrtaBieHHbXx B PepepalibHOM roOCyIapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanivy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerun pas3BuTHs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUsS 3aHMMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peaqmzyeMoe B YCIOBUAX JudPepeHInpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYJIbTYPHYIO TOJTOTOBKY BBINIYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IPOJOJKEHUST OOy4YeHUs B OpraHU3alusx MpodecCHOHATbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  HMHTEPHPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMH
nonoxxkeausimu @I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, COoIep KaHus,
pe3yabTaToB OOy4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMHUH QYHKITUU:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynBaeT
HOJyYyeHHE NPEJCTaBICHUsS O LENAX, COJEp)KaHUHU, OOIIel cTpaTeruu
o0yuyeHus!, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIUXCS CPEICTBAMH IIpEeIMeETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast npeaycMaTpuBacT
ONpeJeNieHNe: IMPUHLHUIIOB CTPYKTYpPUPOBAaHUS W IOCIJIEI0BAaTEIbHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUN OO0Yy4arollUXcsl B
paMKax HWTOTrOBOM aTTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiep>KaTeNIbHbIM JIMHUSIM/pa3iesiaM Kypca;

e J1aT MPUMEPHOE paclpesesieHne y4eOHOTO BPEMEHH, PEKOMEHyeMOIo
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEMETHBIX CBS3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPaMMBbl CpeaHero o01ero o0pa3oBaHUs (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TMpeelaMH yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«Xumus» ocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHaTHBHON COCTaBJISIOIICH,
KOTOpasi JOJKHA OMPEAENSThCS B COOTBETCTBUMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYCHUU TIPEAMETOB 0a30BOr0 M YIIIYOJIEHHOTO YpOBHEH B CHCTEME
mudGepeHITMPOBAaHHOTO O0yYCHHMS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHHUS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TalloM  MOJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIUCHUIUIMH B By3aX U OpraHU3alUsIX CpeaHEro npodhecCuOHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
00y4eHUs1, B TOM YHCJIE€ C MEPCIEKTUBOMN MOCIEAYIONIETO MOIYYEeHUSI XUMUUECKOTO
oOpa3zoBaHus B OpraHu3alusax npodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OpPUEHTUPOBAHO TaKXe Ha pelIeHue 3ajad



BOCIIUTAHUSI U COIMAIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTtaBisitouMu IpeaMeTa «XuMus» Ha ypOBHE YIIyOJEHHOTO M3Yy4YEHUs
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHAThl nojoxeHuss ®I'OC COO o paznuuusax 06a3oBOoro u yriayoJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHUuYecKass XHMHS» COCTABISET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3Y4YEHHUS MpeaMera. JTa cucTeMa
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3Y4YEHHUS IpeaMera obecredeHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBENWYEHUsT O0OBbEMAa 3HAHUM O XUMHUYECKHUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YIIIYOJICHHS
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKUINNA, PACCMATPUBAEMBIX C TOUKH 3PEHUSA XUMHUYECKON KMHETUKU
U TepMoauHaMuKu. M3ydenwe mnepuogumyeckoro 3akoHa U llepuoanueckoit
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHUHM aToMa. XUMHUYECKasl CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspyllieHur, a TaKkkKe ¢ TOYKH 3pEeHUS MEXaHU3MOB €€ oOpa3zoBanusa. M3ydueHue
TUTIOB ~ peakiui  JomonHseTcs  (GOpPMHpPOBAHHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XUMUU MPU PACCMOTPEHHH DPEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUCHHUS IS KIIACCOB OMPEAEeIEHHOTO PO IS (TJIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHUI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJACPKAHUM MpeIMeTa JJis KJIAaCCOB XUMHKO-(U3UUYECKOro npoduiis 0obIioe
3HaYeHUe OYyayT MMETh JIEMEHThl Y4eOHOTO Marepuana no oOmeid xumuu. [lpu
M3YUYECHUHU TIpeAMEeTa B JAHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHHUS



MAacCbl U JHEPruM, 3aKOHbl TEPMOJWHAMMKH, 3JIEKTPOJN3a, MNPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TOo xe BpemMs B coaepkaHUM TIpeaAMeTa ISl KIACCOB XHMMKO-
Ouonornyeckoro npoduiis OoNbIIKMN yAENbHbI Bec OyIeT MMETh OopraHuYecKas
xumusi. B 3TOM  ciayyae mpenocTaBisieTCss  BO3MOXHOCTb Il Oojee
00CTOATENIBHOTO  PACCMOTPEHUSI XMMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KUCJOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE U CBOMCTBAX IMpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3Y4YEHUS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mnnane dopmupoBaHus OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OIIIeHaYYHBIX METOJIOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUS HAyYHBIX
3HAaHUW H3yYECHHE TpeaMeTa «XHUMHUS» Ha YIIyOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SAX C Yy4eOHBIMU TMPEIMETaMH, BXOISIIMMH B COCTaB
npeaMeTHBIX obOmacTelt «EcTecTBeHHO-HayuHbIe MpeaMeTb», «MaremaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu um3ydyenun yyeOHOro mnpeamera «XuMHUsS» Ha YrIyOJIEHHOM YPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYMMOCTH SIBIIA€TCA (hOPMHUPOBAHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpeIMeTa TMperoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUU MPUPOJIBI, O MECTE XUMUU B
CHUCTEME €eCTEeCTBEHHBIX HayK H €€ Beaylledl poau B obOecrneueHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUU HOBBIX MaTE€pUAJIOB, HOBBIX HCTOYHUKOB HEPTUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIEH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUHA XWUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKAHUA XUMUYECKHX PEAKIUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX W W TPOOJIEM COBPEMEHHOW XHMHH, IJIsi OOBSICHCHUS H
IIPOTHO3UPOBAHMSI SABJICHUH, UMEIONIUX €CTCCTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOW3BOACTBEHHOHN JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOJUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIICCTB M OOBSACHCHUS XHMHYCCKUX SIBJIICHUM, HMMECIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMN 1IeJIOCTHONW CHUCTEMBI CPEIHEro oOIero oOpa3oBaHUs NMPU HU3YUYECHUH
npeaMera «XuUMHs» Ha  yrayOJ€HHOM YpOBHE OCOOYI0  aKTyaJlbHOCTH
mpruoOpeTarT TaKue 1eJId U 3a7a4H, Kak:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOIBI,
YBXEHUS K TIPOIECCY TBOpYECTBA B OOJACTH TEOPETHUYECKHX U
MPUKJIATHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIMTAaHMIO  HAa  OCHOBE  YCBOCHHS
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHUW W HABBIKOB Pa3yMHOrO TMPHUPOIOTIOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MOJIE3HOM KOJIOTHYECKOM eI TETbHOCTH.

OO6muree 9nCiIO 9acoB, MPETYCMOTPEHHBIX JJISl U3YUYCHHUSI XUMUU Ha YTITyOJIeHHOM
YpPOBHE CpenHero ooiero odpasoBanusi, coctaBmsier 204 gacos: B 10 kiacce —
102 yaca (3 yaca B Hezeno), B 11 kitacce — 102 yaca (3 yaca B HeJeNI0).



BocrirarensHbld OTEHLMAN IIpeamera «XUMHSA» PEaln3yeTcs 4Yepes
CO3/laHh€ OJarompUsTHHIX YCJIOBUU JJIsI Pa3BUTHUS COIMAIBHO 3HAYMMBIX
OTHOLICHUN IIKOJBbHUKOB U MPEKIE BCETO LIEHHOCTHBIX OTHOLICHUW, B YPOUHOH
JESITEIIbHOCTU OCYIIECTBISAETCS

® ICMOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXHOCTEH COJEpKaHUs Yy4eOHOTO

[peaMeTra  4epe3 JAEMOHCTPALMI0  JETAM NPUMEPOB  OTBETCTBEHHOTO,

CPaXKIAHCKOTO MOBEJACHMUS, MIPOSIBIICHUSA YeJI0BEKOTIO0US 51

100pocepACYHOCTH, Yepe3 MOAO0P COOTBETCTBYIOIIUX TEKCTOB JJIsl YTCHHUS,

3a/1a4 JIJIs1 pelieHus1, MPOoOJIEMHBIX CUTYaIlu JJ1s1 00CYKJIEHUS B KJ1acce,
® VYCTAaHOBJICHUE JOBEPUTEIBHBIX OTHOLICHUW MEXKAY YUYHUTEIIEM H €ro

YUYCHUKAMH, CHOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHUATHIO YYaIIUMUCS

TpeOoBaHUNW U TOPOCchO yuyuTeNs, TNPUBICUYCHUIO HMX BHUMAHHUS K

obcyxaaeMoll Ha ypoke WH(pOpMaIuu, aKTUBU3AIMU HX TO3HABATEIbHOU

NEeSITEIIbHOCTH;

® YCTaHOBJICHHE COOJII0/IaTh IMIKOJbHUKAMU HA YPOKE OOIIECTPUHSITHIC HOPMBI
MOBEJICHUS, TIpaBUiia OOIIEHUS CO CTAPITUMHU (YUYUTEISIMH) U CBEPCTHUKAMU
(IIKOJIBPHUKAMH ), IPUHITUIIBI Y4EOHOU JUCHUIUTMHBI U CAMOOPTaHU3aIlUK;

® [IPUBJICYCHUE BHUMAHUS LIKOJIBHUKOB K [IEHHOCTHOMY aCIIEKTY M3y4aeMBbIX

Ha ypOKax SIBIICHUW, OpraHu3aius ux paboThl C TOJy4yaeMOll Ha ypoKe

COLIMAJIFHO 3HAYUMOW HMH(OpMalUeil — WHUIMUPOBAHHE €€ OOCYKIeHUS,

BBICKA3bIBAHMS  yUYAlIUMHUCS CBOETO MHEHHUS MO €€ TMOBOJY, BBIPAOOTKH

CBOET'0 K HEM OTHOIICHUS;

® [IpUMEHEHHWE Ha YPOKE HWHTEPAKTUBHBIX (opM pabOThl ydaIlUXCS:

VUHTEJUICKTYaJIbHBIX WUIP, CTUMYJIMPYIOIIMX I103HABATEIBbHYK) MOTHBALIUIO

IIKOJIbHUKOB, HAJA)XKUBAaHUIO MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHWUU B

KJIacce, TMOMOTAI0T  YCTAHOBIEHHUIO J00pOKeIaTeNbHOW aTtMochepsl BO

BpeMs ypokKa (AMJAKTUYECKOrO TeaTpa, JHEJIOBBIX WIp JAUCKYCCHUU,

KOHCTPYKTHUBHOTO JWajora, TpyNmoBOd palOoTel wWid pabOThl B Mapax,

KOMaHHOU paboThI);

® WHULIMUPOBAHME H  NOAAECPKKA  HCCIEAOBATEIBCKOW  AEATEIBHOCTH

IIKOJbHUKOB B paMKax peaii3alliM UMW HHAWBHUAYAJIBHBIX U TPYMHITOBBIX

UCCIICIOBATEICKUX  TPOEKTOB, (BO3MOXKHOCTH  MPHOOPECTH  HAaBBIK

CaMOCTOSITEJILHOTO ~ PEIIEHUSI  TEOPETHYECKON  MpoOJieMbl,  HaBBIK

reHEepUpOBaHUsl U OPOpMIICHUSI COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIHLHOTO

OTHOILIEGHUSI K UYyXUM uJeaM, O(OpMJIEHHBIM B paboTax ApYrux

uccienoBaTeneid, HaBbIK IMYOJIMYHOTO BBICTYIUICHUSI TIEpe] ayduTopuei,

apryMEHTHPOBAHUS U OTCTAaMBAHUS CBOEH TOUKHU 3PEHHUSI).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W 3Ha4YeHHE  OPraHUYECKOM  XMMHUH, IPEICTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHWYeCKUX COCAWHEHUsX. Tumel TUOpUAM3ALMK aTOMHBIX opOuTtanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbIi). TUIMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranudeckux BemectB. [loHsTue o0 CcBOOOAHOM pajukaie, Hykieoduie u
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMYyJBl PAa3IMYHBIX BHUJAOB: pa3BEPHYTas, COKpaliéHHas,
ckenetHass. M3omepus. Buubl wn3oMepuu: CTPyKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHble YP(DHEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHOU rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTuyeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBHanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIC PEAKIIMU B OPraHUYECKOW XUMUMU.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHME ¢ oOpa3llaMyd OpPraHMYECKHX BEIIECTB W MaTephallaMd Ha HX
OCHOBE, OIIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBAaHUE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENIEH MOJEKYJ
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbl. ['omonorudeckuii psij ankaHoB, obmiasi (opmylia, HOMEHKIaTypa U
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTasied yriepoja, o-cBsizh. DuU3MUECKHE CBOICTBA
AJIKAHOB.



XUMUYECKHE CBOWCTBA QJIKAHOB: pEAKIIMU 3aMEIICHUS, HW30MEPU3ALUU,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MPUMEHEHHE IIUKJIOATIKAHOB.

Ankensl. ['omoniorudyeckuii psja aakeHoB, oOmias Gopmyia, HOMEHKJIATYpA.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- W m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMU MPUCOCIUHEHUS, 3aMEIICHHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Anxanuensl. Kinaccudukanus ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
KymynuposaHusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TpUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIINX KOHLEBYIO
TPOHHYIO CBsI3b. KauecTBeHHBIC peakiiui Ha TPOMHYIO CBsi3b. CITOCOOBI MOTyUeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OcH30i1a. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oensona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUM 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aJIKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrocoObl MOTy4eHUS U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHbIE ra3bl. HedTh U €€ mpoucxoxiaeHue.
KamenHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepabOTKU HEPTHU, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eHeTndeckas CBsI3b MEXKY PA3IMUHBIMU KJIACCAMU YTIIE€BOIOPOAOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOJAHBIX YIVIEBOAOPOJIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TaJOTeHNPOU3BOAHBIE BOJHOTO U CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEpUMEHTAIbHBIE METOJIbl HW3YUYCHMsI BEIIECTB W HX IPEBpaIlCHUN:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurBaHUE OpOMHON WU
MOJHON BOJIbI, pacTBOpa IE€pMaHraHaTa KaJiks, B3aMMOJICMCTBHE aleTHICHA C
aMMHMA4HBIM pacTBopoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yrjiepoja M BOJOpPOJAa B OPraHMYECKUX BEIIECTBAaX, IOJYYEHUE OTUJICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKoMmyieHHE C¢ KosuiekiusmMu «Hedtb» u «Yromby,
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U rajlOreHIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
METaHoJa H JTaHojia). ['oMosoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MpeaeIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJICMCTBUE C  OPraHUYECKMMHM W  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTtBeHHas peakuus Ha OJHOATOMHbBIE CIUPTHL. JIEHCTBUE 3TaHOIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWMCTBA: PEAKIUH 3aMEIIeHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cnupthl. [lpencraBieHue o MexaHuU3ME peaklMil HYKICOPUIBHOIO 3aMeEIICHUS.
HelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMOMYyYEHUS] U TPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH3oapHOTO sinpa. Pusnueckue cBoicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHnus u npumeHenue ¢penona. GenonpopmanbaeruaHas cMoia.

KapOoHumnbHble cOeAMHEHUS — AJIbACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJIbJErHJIOB W  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue cBoWcTBa
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiud C y4acTHEM YTJIEBOJOPOJHOIO pajJuKaja.
OCOOEHHOCTH CBOWCTB MYpaBbHUHOW KHCJIOTHL. [loHSTHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeicTaBuTenu BHICHIUX
KapOOHOBBIX KHCIJIOT: CT€apUHOBAas, NAJIbMUTHHOBAs, OJICMHOBAs, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMeHKIarypa. duznueckue M XMMHUYECKHWE CBOWCTBA: THUIPOJIM3 B KUCIOH U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.

OO6mast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupuodosa. dusznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMHU ¢ YYACTUEM CHUPTOBBIX U aJbJIECTHUIHOU
Ipynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHUEe TIIOKO3BI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BoccraHaBnuBaromye U HEBOCCTAHABIMBAIOIINE aAucaxapuasl. ['maponus
nucaxapunoB. Haxoxnaenne B npupoae u npuMmeHenue. [lonmucaxapuapl: kpaxmai,
JIMKOTEH MW 1ewtojo3a. CTpoeHue MakpOMOJIEKYJ KpaxMalia, TJIMKOTE€Ha |
HEJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmala: TMApPOJN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEHHsS BEIIECTB M HMX NPEBPALLCHUN:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJAETH] HAa PACKAIEHHOU MEIHOM IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCHOJIb30BaHHE
BUJIEOMATEPUAIIOB), KAYECTBEHHBbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raunepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM meau(ll), B3aumoneiictBue
Kpaxmaljla ¢ MOJOM, PEIIEHUE IKCIEPUMEHTANbHBIX 337a4 Mo TemMaM «CHupThl U
denoinby, «KapdoHoBbie KUCAOTHI. CI0KHBIE d3PUPBD».

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMUHBI — OpraHuyeckue Mpou3BoAHbIe amMmMuaka. Knaccudukanus amMuHOB:
anudaTUyeckue M apoMaTUYECKHUe;, IMEepBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenne Monekyn, obmias ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pusndyeckue
cBoOiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwiMHA. B3auMHoOe BIMsIHUE TPYII aTOMOB B MOJieKyse aHuiauHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u uzomepus. OTAeNbHbIE PEACTABUTENH Ol
AMUHOKHUCJIOT: THWULMH, alaHuH. Dusnyeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCMHEHMH, peakuusi MOJUKOHACHCAlUU, OoOpa3oBaHME TMENTUAHON CBS3H.
buonorunyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTU/IOB.

benku kak mnpuponnsie nonumepsl. [lepBuuHas, BTOpUYHAsT M TpPETUYHAL
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBa OENKOB: THIPOJIHU3, JEHATypalus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHUEe OENKOB B BOJE, JA€HATypalusi OCJIKOB IMPU HArpeBaHUU, I[BETHHIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTconepkalmue ~ opraHudeckue — coeauHeHMs» U «Pacno3HaBaHue
OpraHUYECKUX COEAUHEHUIN».

BbicokoMoJieKy IsIpHbIe COCIUHEHMS .

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSAS MOJEKYISIpHAS



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, TOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, EPCTh, METK), HCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHON (OpMyNbl OpPraHUYeCKOro COEIUWHEHHUs II0
MacCOBBIM JOJIAIM 3JEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXO0XJICHHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpMYIIbI
OpraHMYeCcKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WJIHM CIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHBIX CBA3€H NMPU U3YUYEHUU OPraHUYECKON XMMHUU B
10 xnacce ocylIecTBISIETCS 4Yepe3 HCIOIb30BAHME KaK OOLIMX €CTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHHeE,
AKCHEPUMEHT, MOJIENb, MOJICIIMPOBAHHE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (YU3MUYECKUE BEJIUYMHBI, €IUHUIBI HU3MEPEHUs, CKOPOCTh, SHEPIHUs,
Macca.

buonorus: xieTka, opraHu3M, J3KocucTeMa, Owocdepa, MeTab0IU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

TexHonmorusi: THUIIEBBIE MPOIYKTHl, OCHOBHI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAaHTOBBIC YHCJIAa. DHEPreTUYECKUE YPOBHU U
noaypoBHU. ATOMHBIC opOouTanu. Kinaccudukarus XuMHUIeCKUX JIEMEHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue 3IEKTPOHOB IO ATOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YXXKJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(UTYpaIlM HUOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.. MenneneeBa. CBsizb nepuoandeckoro 3akoHa u Ilepumoandeckoil cucTeMbl
XUMUYECKUX DJJIEMEHTOB C COBPEMEHHOM TEOpUEW CTPOECHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXKHBIX BELIECTB MO TpyllnaM U IepuojaM. 3JHauYCHHE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPrUsl U JyiKHa cBsI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW cBs3u. KparHele cBs3u. BopoponaHas CBs3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEJIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAJITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHable pacTBOphl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CnocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEACTABUTEIEH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DAKTOPHI, BIUSIONIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutnyeckas aucconuaius. CwibHbie W cla0ble AJICKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
mienounas. Bomopoaueiii mokaszatens (PH) pactBopa. ['maponus coneit. Peakuu
MOHHOTO OOMEHa.

OKHMCIHUTENIBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCIIEHUS.
Okucnurenb M BOCCTaHOBHUTENb. IIpomecchl OKUCIEHHWS UM BOCCTAHOBIICHHS.
Baxxneiiime OKUCIUTENM W BOCCTAHOBUTENH. METOJ] AJIEKTPOHHOTO OallaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKInii HOHHOTO 0OMEHa, OIpeieNieHre
Cpelbl pacTBOPOB C MOMOIIBID WHIWKATOPOB, H3YYEHUE BIUSHUS Pa3IMYHbBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB [[.. MenzeneeBa 1 0cCOOEHHOCTH CTPOEHUSI UX aTOMOB. Du3nUecKue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. ITlonyuenue, pusmyeckue M XMUMHUYECKHE CBOMCTBA: PEAKIUHM C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTBI.

lNanorensl. HaxoxaeHnue B mpupone, COCOObI MOTyYeHHs, PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeume KUCIOpOACOACpIKAIIUE
COoeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHHUS
rajgoreHoB. [I[puMeHeHne raJoreHoB U UX COCIMHEHUM.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kkuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepoi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcCoOEHHOCTH CBOMCTB
CEepHOM KUCIOTHL. IIpuMenenue cepsl U €€ COeIMHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObI MONY4YeHHS, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUALl. OKCHABI a30Ta. A30TUCTast U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl ¢ocdopa, GochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusnyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriepona(ll), oxcun yriepoga(lV), yronpHas kuciota u eé
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIIIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemnuii. Haxoxaenue B mpupoje, CIocoObl MOJMydeHHs, (DU3nYecKue u
xumuudeckue cpoiictBa. Oxcupa kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX BJIEMEHTOB.
OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000JO0YeK aToMOB MeTauioB. OOmime
¢usnueckre cBolcTBa MeTaioB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexktpometamnyprusi. Ilonsitue o koppo3uu MetayioB. CrocoObl 3allUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel I[lepuoandeckoit cucTeMbI
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEUIECTB W UX COCIUHECHUM.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUS.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEILECTBA M €ro coeAuHeHWil. AMQOTepHbIe CBOHCTBa OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

®uU3NYECKUEe U XUMMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCUbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenuss wmapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conn xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3NYECKUE U XMMUYECKHE CBOMCTBA MeaU U €€ coenuHeHuu. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUPOKCH/IA IMHKA, TUIPOKCOKOMILIEKCHI IMHKA. [IprmeHenue
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHbIE METOAbl H3YyYEHHS BEUIECTB M WX INPEBpallCHUN:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJCICTBUE LIMHKA M JKEJI€3a C PacTBOpaMU KHUCIOT U
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHbl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHHHS W ILMHKA C
pacTBOpaMu KHCJIOT U ILIEJIOYEH, PEHIEHUE SKCIEPUMEHTAJIbHBIX 3a]1a4 M0 TEMaM
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMuu B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAYYHOTO MCCIIEIOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYYEHHUS] METAIIJIOB U
CIIaBOB. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH CPeAbl U €ro MOCIEICTBUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiab XuMuu B pa3BUTUHA MEIULIMHBI.



XuUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe N00aBku. Poib xumMuu B
oOecreyeHuu NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHU.

XUMHSI B CTPOUTEILCTBE: Ba)KHEUIIIME CTPOUTENbHbIE MaTtepuaibl (LIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl aiist 3nekTpoHuky. HanHoTtexHomoruu.

PacuétHnie 3agaun.

Pacuértel: Macchl BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIH OJIHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peakiuu, €clIM OAHO M3 BEUIECTB JAaHO B BHUJAE pacTBOpa C OINpEAeTIEHHON
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTpAllMM BELIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmst  MeXIpeAMETHBIX CBA3€H MpU  U3YyYeHUH OOmed u
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBISIETCS YEepe3 MCIOJIb30BaHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M MOHATHUNA, IPUHATHIX B OTACIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mume ecTeCTBEHHO-HAYYHBIE MTOHATHUS: SIBICHUE, HAYYHBINA (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIsi, EPHUOJUIHOCTh, HAOIIOACHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nyuecKre BEIMUNHBI, €IMHAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
1 MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOBI, HYKIEHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, TOpHbIE TOPOJIbI, MOJE3HBIE UCKOMAEMbI€, TOILIUBO,
peCypCHI.

TexHonorus: XUMU4YeCKass MPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHUaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIIEHHOCTD,
dbapmarieBTHUECKAS MIPOMBIIIEHHOCTD, MPOU3BOACTBO KOCMETHYECKHX



mnpernaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTA M CAMOOTPEEICHUIO; HATMYUE MOTUBALIUM K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIAMU M HOPMaMM TIOBEJICHHMS; HaJIU4HUe
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MPoIecce peaan3aiud 00pa3oBaTeIbHON NeATEeIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH MpPU CO31aHHUU
y4eOHBIX MPOEKTOB, PEHICHUU yUEeOHBIX M TMO3HABATEIBHBIX 3aJ1ay, BBHIMOJHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOXEHUS] K MPOIECCY TBOpYECTBA B OOJACTH TEOPUHM U TMPAKTHUECKOIO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUINTENbHBIX ~ HAOMIOJICHUM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBEJICHNS,

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEeW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIro/ICHUsT TIpaBWJI 0€30MacHOro OoOpallleHHs C BEHeCTBAaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

MOHUMAHMUSI IIEHHOCTU TPAaBUJI HWHIWBUAYAJTBHOTO M  KOJUICKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS TMOCIEICTBUN M HENMPHUATHS BPEIHBIX MPUBBIUCK (ymOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W JAPYrUX BHIAX
NEeSATeITLHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTHE€ B PEIICHWM TMPAKTUYECKUX 3ajaad
COIIMAJIbHOM HAIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYCCKOMY HM3YYCHHIO MPpodeccuii pa3audHoro poja, B TOM
YHUCJIe HA OCHOBE NMPUMEHEHMS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKCHUS K TPYAY, JIOASM TPyJa U pe3ysibTaTaM TPYJI0BOH JIeSITEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBanus, Oyaymer npodeccun W peaau3anuud COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C Y4YETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUM, HHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

9KOJIOTHYECKH I1eJeCO00pa3HOr0 OTHOIICHHS K TPUPOAE KaK HCTOYHHKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;

MMOHUMaHUs TJIOOAJNBPHOTO XapakTepa SKOJOTHUYECKUX MpOoOaeM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATIbHOM CpEIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC JKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMACMBIX IEUCTBUN U MPENOTBpPALIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpakTUKe, CHOCOOHOCTM Y YMEHHS AaKTHUBHO TMPOTUBOCTOSITH HJEOJOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUPOBaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIIeHUH NpoOieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBWIN3AUMNA: B €€ T'yMaHUCTUYECKON HAINpaBICHHOCTH W BaXHOM poOJIU B
CO37aHMM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYpbl, B pEUICHUU TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHMYECKH KOM(POPTHOM KU3HU KaXKIOTO ujieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMaHUs CYUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpPA U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
peuieHus npoodyieM B peaibHbIX )KU3HEHHBIX CUTYalUsAX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3oBaHUIO U
caMOoOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJla B pa3fiuyHbIX cdepax npodhecCHOHaNbHOM
NEeSATEeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOILIEHayYHbIE MOHSITHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
IpoLECcC, CUCTEMA, HAYYHbIN (DAKT, IPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCAJIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIIOCOOHOCTB oOyuaromxcs UCIOJIb30BaTh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHHUBEpCAJIbHbIC Y4COHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJIATHBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JAeiCTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS ISl OOBSICHEHUSI OTAENbHBIX (DaKTOB U
SIBIICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUU JUIS KIAcCH(UKAIMU BEUIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE paACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PaCCMATPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMH4YecKas ¢Gopmylsia, YpaBHEHHE XUMHUYECKOU



peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaATEIbLCKUE 1eCTBUA:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynTUpOBATH LM U 3a]Ia4l UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITEIBbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi ()OPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHHUS MW TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (PopMyJIUpPOBATH
0000ITIeHNS ¥ BBIBO/IBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEeSTENbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJOB PEIICHHUs] TMPAaKTHYECKUX 3a7ad, TNPUMEHEHUIO Pa3JIMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHAaNM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUAOB U (OpM
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTH u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITH Pa3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wuHbOpMaNMKH, HEOOXOMMMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeICTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore ¢
XAMHYECKOW WH(POpMANMe: MPUMEHSITh MEXKMIpeaMeTHbIe ((pu3ndeckue W
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbL, POpMYIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁnme HeﬁCTBHHZ



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECIOBAHUN IMYTEM COTJIACOBAHUS MO3ULUN B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUN TIpH
BBIMIOJTHEHUU Y4YeOHBIX M HCCIENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3G (eKTUBHBIN crnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILIECTBIIITh CAMOKOHTPOJIb JIESITEJIBHOCTH HAa OCHOBE CaMoOaHalu3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTrPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS BKIIOYAIOT CICHU(PUUSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOOPa30BaHUIO 3HAHUM, BHUIBI NEATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS M MPUMEHEHHWIO 3HAHWUW B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsX, CBA3aHHBIX C XUMHeil. B
nporpaMMe MO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTABICHBI MO Trojam
W3YUYECHUS.

10 KJIIACC

[IpeamerHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKXke OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOTHOM Cpelie;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUS — XUMUUECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka artoma, S-, P-, d-aTOMHBIC OpOWTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBIN CKeNeT, (DYHKIIMOHAbHAS
Tpymmna, paaukai, CTPYKTypHbie GopMynbl (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHas (reomMeTpudeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICPIKaIllNe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COCIUHCHHS; TEOPHHU, 3aKOHBI
(nepuoanueckuii 3akon [[. W. MengeneeBa, Teopusi CTPOCHUS OPraHHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
U TPEBpallleHHs] HHEPrUd MpU XUMHYECKUX pPEakKlHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllie B OCHOBE
NOHUMAaHUS TPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MpeICTaBIeHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHMi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOTrNYEeCKUEe CBENEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
NEATeNIbHOCTA ~ YE€JOBEKa, OOIMX  HAYYHbIX MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOM3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPH
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCII0JI30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUS] XUMHUYECKUX PEAKIMM U PaCKpPbIBATh UX CYIIHOCTH:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JJIsl WUTIOCTPALUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYECHHBIX
OpraHWYeCKUX BEHIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COEIWHEHWH, JaBaTh MM Ha3BaHUS [0 CHUCTEMAaTHYECKOU
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS JJIsl OTIAEIBHBIX
MpeJCTAaBUTENICH OPraHMYEeCKUX BEIIECTB (ITHJICH, alleTHIICH, TOJIYOJ, TJIUIEPUH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTEApUHOBAS, OJICMHOBAS, MaJbMUTHHOBASI KUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHeE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYeCKUX COCAMHEHUAX (KOBAJEHTHAs W HOHHAs CBSI3b, O- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBAa THUIMYHBIX MPEJCTABUTENECH pPAa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJHUEeHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOXXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYI0  CBSA3b  MEXJIYy HUMU  YpaBHEHUAMH
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPXKIaTh HAa KOHKPETHBIX TpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U M-CBS3H), B3AUMHOTO BIIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh HCTOYHUKH YTIECBOJOPOTHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH W
MPAKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, N3MEPEHUN, MOJCIUPOBAHUN, KCIIEPUMEHTE
(peasTbHOM M MBICIICHHOM) ¥ YMEHUS TIPUMEHSTD 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATHU3alIUIO0, BBISIBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€H — I U3Y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS IO OPraHUYECKONW XUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpPMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuyuH (Macca, OOBEM Tra30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHU: MPOTHO3UPOBATh, AHATM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTHMYECKOHW  Oe30MacHOCTH  TOCJIEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIIOJIb30BATh MMOJYYEHHBIE 3HAHUS JJISI IPUHATHS TPAMOTHBIX PEILICHUI
npo0JieM B CUTYalUsX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (IMOJIyYEHHE W M3YYEHUE CBOMCTB OPraHMYEeCKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpallleHHs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O00OPYIOBAHHUEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH ¢ OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOmI0aTh MpaBUiia SKOJOTHUYECKH 1EeJIECO00Pa3HOTO MOBENCHUS B OBITY U
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMACHOCTb TOKCHYECKOTO JEHCTBUSA HA JKUBbIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazaTtens [TIK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYILECTBISATh II€JCHANPABICHHBIA MOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XMMUUYECKYI0 UH(pOpMaINI0, nepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MOCTaBICHHON Y4eOHOM 3a1auei.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHUSI Kypca «OOmas v HeopraHuuyeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTAX W II03HABAEMOCTHU SABIIEHUW MNPUPOJABI, O MECTE U 3HAYECHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPTHH, B OOCCIEUEHUM PALMOHAJIBLHOTO MPHUPOJOIOIL30BaHUs, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraOIINE TOHITHS — XUMUYECKUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 0000YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXJAEHHOE COCTOSIHUS aToma, THOpuUaM3alds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYecKasi CBsA3b (KOBaJIGHTHAs, WOHHAs, MeETa/UIMUecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi pPENIETKa, XUMHUYECKasi peaklusi, pacTBOP, JJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOM 3(dekT
XUMUYECKONU peaKIiu, CKOPOCTh XMMHUUYECKON peakiuy, XUMUUYECKOE PaBHOBECHUE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS PHEPTUU MPU XUMHYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBAa COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN SI3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX, COCTAaBE, IMOJYUYCHHH W O€30ITaCHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWYECCKHUX BEIISCTB B OBITY M NMPAKTHYCCKOMN
NEATCNPHOCTA  YEJOBEKa, OOMMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATHS MpPHU
ONMHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucreMatnueckyio HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM Hu
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUH:  KJIacCUPUIMPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIUU TI0 PA3TUIHBIM ITPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BeIIeCTB, TEIUIOBOMY 3(P(HEKTy peakiuu, U3MEHEHUIO
CTETIEHEeW OKHCIICHHS DJIEMEHTOB, OOpPaTUMOCTH, Y4YacTHIO Karajlu3aTtopa H
JIPYTHUE); CaMOCTOSITEILHO BBIOUPATh OCHOBAHUS M KPUTEPUU JJIs KilacCu(pUKAIIUN
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUYECKOTO 3aKoHa Jl.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.1. Menpeneena, HCTIONIB3YSI MOHSTUSA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUYECKHUE COCTOSHUSA aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l W
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JIOYECK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEHIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS BJEKTPOHHOIO OanaHca
ATUX pEaKIui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX TMOJHBIX U
COKpAllIEHHBIX  HWOHHBIX  YpPAaBHEHWUW;  pEAKUMM  TUOPOIU3d;  peaKkuui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTH XHUMHMUYECKOW peakIMu B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS] XUMUYECKOT0 PAaBHOBECHS 10/ BIUSTHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOIllMe Hay4yHbIE TPUHIUNBl XUMUUYECKHUX IPOU3BOJICTB; II€JI€CO00PA3HOCTh
NPUMEHEHHs] HEOPTaHUYECKUX BEIECTB B MPOMBIILICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIpUPOJbl — HAOMIOJCHUE, HU3MEPEHHUE, MOJCIUpPOBaHUE,
AKCTIEPUMEHT (peaibHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U g OOBSICHEHUS] XUMHUYECKUX SBJICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPAKTUYECKOU EeSATETLHOCTH YEJIOBEKA U B TIOBCETHEBHOW JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUH C
HNOHATUSAMHM U TIPEICTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI TMPOBOAUTH PACUYETHI: C HCIOJIB30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKa3aTeliss PacTBOPOB KUCIOT M LIEIOYEH C
W3BECTHOM CTETEHBIO JHUCCOIMAILMU; Macchl (00BbEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUHU, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
ompeeIEHHOW MacCOBOM JIOJIEH pacTBOPEHHOTO BEISCTBA WJIM JIAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaY€CTBEHHOTI'O COCTaBa HEOPTaHMYECKHUX BEILIECTB, ONPECICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbI0 HWHAUKATOPOB, HW3YYEHUE BIHSHUSA
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3adad 1o TeMaMm «Mertamisy u  «Hemetamnel») c
coOJII0ICHUEM TpaBuil 0€30MaCHOr0 O0palleHus: ¢ BEUeCTBaMU U JIaDOpaTOPHBIM
obopynoBanueM, (QOpMyaupoBaTh Ie€Jb HCCIEIOBaHUS, MPEACTABIATH B
paznuuHoON (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OICHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocyynol u jabopaTopHBIM 00O0pyAOBaHUMEM, OOpalleHHUs C BeEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBIMOJHEHHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JIECOO0PA3HOr0 IMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTWXKEHUSA €€ YCTOMYMBOTO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadarpiBaTh €€ U HCIOJIL30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aa4ei.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmet oprannueckoi xumun. Teopus
. bubmuorexa [JOK
11 CTPOEHHMS OPTraHNYECKUX coequHEHUN A. M. 8
https://myschool.edu.ru/
byrneposa
Hroro mo pazgeny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YIIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' [AKJIOATKAHBI https://myschool.edu.ru/
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApomaTudecKkue yrieBo0poabl (apeHbl 8
P Y FOPOAEI (apeHEI) https://myschool.edu.ru/
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTka https://myschool.edu.ru/
bu6mmoreka [JOK
2.5 ["anmoreHnpon3BoOIHBIE YIIIEBOIOPOIOB 4 1
P A 4 HOpOA https://myschool.edu.ru/
Hroro no paszneny 35
Pasnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHU s
bubnmoreka [JOK
3.1 Crnuptsl. DeHon 11 1 4
https://myschool.edu.ru/
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

3.2 ketoHbl. Kap6oHoBbIe KUCIOTHI. ClIOKHBIE 21 bubmiorexa LIOK
https://myschool.edu.ru/
a¢upsl. XKups
bubmmoreka [{OK
33 YTIeBOE o https://myschool.edu.ru/
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
4.1 AmuyHBI. AMMHOKHUCTIOTHI. benku 12 bubmmorexa [IOK
https://myschool.edu.ru/
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMoIeKyIsIpHBIE COSTMHEHUSI 6 httos://myschool.edu.ru/
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejoB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanueckuii 3aKoH
P P bubmmoreka [IOK
11 n [lepnoanueckas cuctemMma XUMHUYECKUX 9
https://myschool.edu.ru/
anemenToB JI. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://myschool.edu.ru/
bu6mmoreka [IOK
1.3 XUMHUYECKUE PEAKIIUU 19 1 3
peakt https://myschool.edu.ru/
Hroro mo pazgeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6 e OK
2.1 Hemeramner 31 1 3 nommorexa I
https://myschool.edu.ru/
bubnunoreka IIOK
2.2 Mertamisl 23 1 2 1
https://myschool.edu.ru/
Utoro no pazneny 54
Pasznen 3. Xumusd H :KN3HL
31 Merto1bl TO3HAHUS B XUMUU. XUMHUS U 9 bubnmuoreka [JOK
' JKU3Hb https://myschool.edu.ru/
Uroro no pazgeny 9
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102







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrtpoasubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsbl
[IpenMer u 3HaYCHHE OPraHUIECKON XUMUH,
1 MIPENCTABIIEHHE O MHOTOO0Opa3uun 1 bubnmorexa LOK
p vp https://myschool.edu.ru/
OPTaHWYECKUX COCIMHCHHM
DNEeKTPOHHOE CTPOCHHUE aTOMa yriepoia
2 (OCHO]fHOG " 3032 NEHHOE coZiongm) 1 bubmorexa OK
a ' https://myschool.edu.ru/
BanenTHble BO3MOKHOCTH aToma yriepoja
XuMuyeckas CBSI3b B OpraHU4eCKHUX
3 coeTMHEHUAX. MexaHn3Mbl 00pa30BaHMs 1 bu6mmoreka [IOK
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3phbiBa https://myschool.edu.ru/
CBsI3eM
4 Teopust CTpoeHUsI OPraHUYECKUX 1 bubnuoreka [JOK
coenqunenuit A. M. byriepoBa https://myschool.edu.ru/
Buner u3omepun: CTpykTypHas,
5 pOCT aHCTBIZHHa}I l;}JIII(eIZTp OHHBIE 2(PPEKTHI 1 bubmmorexa [IOK
pocTp ’ p N https://myschool.edu.ru/
B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM
[IpencraBnenue o KiaccuGpuKaIy u
p ¢ bu6mmoreka [JOK
6 cuctematnueckas Homenkiaarypa (IUPAC) 1
https://myschool.edu.ru/
OpraHMYECKUX BEIEeCTB
7 Knaccugukanus peakiuii B opraHn4eckoi 1 bubnuoreka [IOK
XUMUH https://myschool.edu.ru/
8 CucreMaru3anus 1 0000IIeHUe 3HAHUI 10 1 bu6nmoreka [JOK
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TEMC

https://myschool.edu.ru/

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmyna, HOMEHKJIAaTypa 1 U30Mepus,

bubmmoreka [{OK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE https://myschool.edu.ru/
MOJIEKYJT

10 du3znvecKkrue U XMMHUYECKHUE CBOMCTBA bubmmoreka [{OK
aJKaHOB https://myschool.edu.ru/

11 Haxosxnenue ankanos B mpupoje. CriocoOsl bubnuoreka [JOK
MOJIYYECHHS U IPUMEHEHNE AJIKAHOB https://myschool.edu.ru/
[uxnoankansl: obmas Gopmyna,

12 HOMEHKJIaTypa U U30MepHUsl, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHHS 1 XUMUYECKUX CBONCTB, CITOCOOBI https://myschool.edu.ru/
MOJTy4YeHUS U IPUMEHEHNE
Pemenne pacu€THBIX 3a/1a4 Ha ONIpECIICHNUE
MOJIEKYJIIPHON (DOPMYJIIBI OPraHUIECKOTO

13 BEIIECTBA IO MAaCCOBBLIM JIOJISIM aTOMOB bubnuoreka [JOK
9JIEMEHTOB, BXOJSIIMX B €TI0 COCTaB. https://myschool.edu.ru/
CucreMaruzanys 1 00001IeHrEe 3HaHUI [0
TeMe
AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dhopmysa, HOMEHKIATypa, SJIEKTPOHHOE U

14 HpOCT};)aHCTBeHHOG CT}]:)I;))CHHG MOJICKYIL. bubmmorexa [IOK

https://myschool.edu.ru/
CTpyKTypHas U UC-TpaHC-U30MEpHs
AJIKEHOB

15 dOu3ndecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
ankeHoB. [IpaBuino MapkoBHHKOBa https://myschool.edu.ru/

16 CrniocoObI mosryyeHHs 1 IPUMEHEHHE aJIKEHOB Bubmmorexa LIOK

https://myschool.edu.ru/
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[Ipaktuyeckas padora Ne 1 mo teme

bubmuoreka [JOK

17 "[Tonyuenue 3TUICHA U U3yYEHHUE €T
Ny v " v https://myschool.edu.ru/
CBOJCTB
Pemenue pacuéTHBIX 33729 Ha ONPEICTICHIE
18 MOJIEK JmpHoﬁ bopmyIsl 0 raHHtI:eCKoro Bubnuorexa LIOK
Y pMY P https://myschool.edu.ru/
BEIECTBA
AJNKaJIMEHBI: CONMPSHKEHHBIE, N30JTUPOBAHHBIC,
19 KyMYJTH OBaHHH: OcobenHocTH ’ bubmorexa LHOK
YMYZHP i https://myschool.edu.ru/
AIEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubmuorexa [JOK
JTMEHOB https://myschool.edu.ru/
21 CriocoOsI MoTy4eHusT U IPUMEHEHNE bubmuorexa [JOK
aJIKaJIMEeHOB https://myschool.edu.ru/
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as
99 dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE 1 bubnuoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, https://myschool.edu.ru/
(bu3uvecKue cBOMCTBa
. bu6mmoreka [JOK
23 XHUMHYECKUE CBONCTBA aJIKUHOB
https://myschool.edu.ru/
24 KadecTBeHHBIC peakiiy Ha TPOMHYIO CBSI3b bubmmorexa [IOK
peart POMIHYIO https://myschool.edu.ru/
o5 CriocoObl MosTyueHus: U IpUMEHEHUe bubnunoreka [JOK
AJIKUHOB https://myschool.edu.ru/
26 Pemrenue 3agau: pacu€Tsl IO ypaBHEHUIO bubnunoreka [JOK
XUMHUUYECKOHN peakiuu https://myschool.edu.ru/
97 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 bubmuoreka [JOK
TemMe https://myschool.edu.ru/
28 ApeHBbI: TOMOJIOTHYECKUH psif, oOmIast bubnuorexa [IOK
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dbopmyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOIiCTBa

https://myschool.edu.ru/

XHMMHUYECKHE CBOMCTBA aPEHOB: PEAKIUU

bubmmoreka [{OK

29
3aMelIeHUs https://myschool.edu.ru/
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
bubmmoreka [{OK
30 MIPUCOCTUHEHMS, OKUCIICHUE TOMOJIOTOB
https://myschool.edu.ru/
OeH3oma
. bubmuorexa [JOK
31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA
https://myschool.edu.ru/
Pemenne pacu€THBIX 3a/1a4 Ha OTIPEICIICHHE
32 MOJIEKYJIIPHOH (DOPMYJIIBI OPraHUIECKOTO bubmorexa OK
YIAp MY P https://myschool.edu.ru/
BEIECTBA
33 CriocoObl MosTyueHus: U IpUMEHEHUE apeHOB Bubmmorexa [IOK
e P P https://myschool.edu.ru/
34 I'enernueckas cBsi3b MEXKY pa3IUUHBIMU bubnuoreka [JOK
KJIacCaMU YIJIEBOJIOPOJIOB https://myschool.edu.ru/
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX
. bubmuoreka [JOK
35 peaknuii. Cucremaruzaius u 00001eHne
B https://myschool.edu.ru/
3HAHUM IO TeMe
bubnuoreka [JOK
36 [Ipuponaustii ras. [lomytHsle HedTAHBIE ra3bl
PHPOL vt ¢ https://myschool.edu.ru/
37 KaMeHHBIH yroiab 1 MpoayKThI €70 bubnuoreka [IOK
nepepaboTKH https://myschool.edu.ru/
38 HedTp u ciocoOs! e€ nmepepaboTKH. bubnunoreka [JOK
[IpumeHeHne MpoayKTOB NepepaboTKu HePTH https://myschool.edu.ru/
39 I'enetnueckas CBSA3b MEXKIY PA3TUYHBIMU bubnmoreka [JOK
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KjracCaMu yrijiieBoaopoaoB

https://myschool.edu.ru/

I"anoreHonpou3BOIHBIE YTIIEBOIOPOIOB:

40 AJIEKTPOHHOE CTPOCHHE; PEAKIINH 3aMEICHUS bubmorexa LHOK
P P P https://myschool.edu.ru/
rajoreHa
JeicTBue 1menoyueit Ha
. bubnuoreka [JOK
41 rajoreHnpou3BoiHbIe. B3anmoaeiicteue
https://myschool.edu.ru/
JUTAJIOTEHAIKAHOB ¢ MarHUEM U IIHHKOM
42 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 bubnuoreka [JOK
pazaeny "YrieBoaopoasr" https://myschool.edu.ru/
43 KonTponbHas pabora no teme bubnuoreka [IOK
"Yraesomopoasr" https://myschool.edu.ru/
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
rOMOJIOTHYECKUH psia, oOmmast popmyna,
P Gopay bu6mmoreka [IOK
44 CTPOCHHE MOJIEKYJI, U30MEPHS,
https://myschool.edu.ru/
HOMEHKJIaTypa, Kiiaccuukanus, Gu3ndeckue
CBOICTBa
45 XUMHUYECKUE CBOMCTBA MPEIETbHBIX bubnuoreka [JOK
OJTHOAQTOMHBIX CITUPTOB https://myschool.edu.ru/
46 CriocoObl MoTy4eHusI U IPUMEHEHNE bubnuoreka [JOK
OJTHOAQTOMHBIX CITUPTOB https://myschool.edu.ru/
[Ipocteie 3¢upbl: HOMEHKIATYpa U
P $up P bubmuoreka [JOK
47 HM30MepHUsi, 0COOCHHOCTH (PU3UYCCKUX H
N https://myschool.edu.ru/
XMUMHYECKUX CBOICTB
MHoroaTOMHBIE CIUPTHI: ITUICHTIIUKOIb U
bu6mmoreka [JOK
48 TJIMLEPUH, UX (PU3NYECKUE U XUMHUYECKHUE
. https://myschool.edu.ru/
CBOICTBa
49 CriocoOsI moTydeHus: ¥ IpUMEHEHUE bubnmoreka [JOK

MHOT'OATOMHBIX CIIUPTOB

https://myschool.edu.ru/
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50 @DeHOoM: CTPOCHHUE MOJICKYITbI, (PHU3NICCKIEC bubnmoreka [JOK
cBoiicTBa. TOKCHYHOCTH (eHOTIa https://myschool.edu.ru/
bubmmoreka [{OK
51 XuMudeckre cBoicTBa (peHoa
b https.//myschool.edu.ru/
bubmmoreka [{OK
52 Crioco0Bbl MoJIyueHUs 1 TpUMeHeHne GpeHona
yi P ¢ https://myschool.edu.ru/
[IpaxTnueckas padota Ne 2. Pemenue
bubmmoreka [{OK
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://myschool.edu.ru/
CrupTsl U pEeHOIBI
54 Cucremaru3zanus 1 0000IIeHUE 3HAHUI 110 bubmuorexa [JOK
TEME https://myschool.edu.ru/
AJBJIETHIBI M KETOHBI: 3JICKTPOHHOE
55 CTpPOCHHE KapOOHUIBLHOM TPYIITIHI; bubnuoreka [IOK
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmyna, https://myschool.edu.ru/
HM30MepHsi © HOMEHKJIATypa
56 AJNbACTHUIBI M KETOHBI: (PU3UUECKHE bu6mmoreka [JOK
CBOICTBA; peaKkIuy MPUCOCTUHEHUS https://myschool.edu.ru/
57 Peaknuy oKHCIIEHNS U KAUECTBEHHEBIE bu6mmoreka [JOK
peaKIUU aJIbJAETUIOB U KETOHOB https://myschool.edu.ru/
58 CriocoOBb!I MOJIyUYEeHUS alIbAETUA0B U KETOHOB bubmorexa LLOK
yi eI https://myschool.edu.ru/
OIHOOCHOBHBIE TIPEICIbHBIE KAPOOHOBHIE
bubnuoreka [JOK
59 KHCTIOTBI, 0COOEHHOCTH CTPOCHHS UX
https://myschool.edu.ru/
MOJIEKYI
60 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX bubnunoreka [JOK
KHCTIOT, UX (pu3nvecKkue CBONCTBA https://myschool.edu.ru/
61 XUMHUYECKUE CBOMCTBA MPEAETbHBIX bubnmoreka [JOK

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

https://myschool.edu.ru/
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Oco0eHHOCTH CBOMCTB MypaBbUHON

bubnmoreka [JOK
62 KHCIOTHL. MHOr0o0Opa3ue KapOOHOBBIX 1
https://myschool.edu.ru/
KHCJIOT
OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX H
apOMaTHYECKUX KapOOHOBBIX,

63 II?IKa OOHOBBIX mp OKCHUKapOOHOBBIX brmmorexa HOK
FKap > THAP P https://myschool.edu.ru/
kuciot. [IpencraBuTe BEICIINX
KapOOHOBBIX KHUCJIOT

64 [TonsTre 0 MPOU3BOAHBIX KAPOOHOBBIX bubmuorexa [JOK
KHCJIOT https://myschool.edu.ru/

65 CriocoOsI MoTy4eHus! U IPUMEHEHNE bubmuorexa [JOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/

66 CrnoxHbIe 3(OUPBI: TOMOJOTHYECKUH P, bubnuoreka [IOK
obmas Gopmyna, n30MepHus U HOMEHKIIATypa https://myschool.edu.ru/

67 dOu3znvecKknue U XMMHUYECKHUE CBOMCTBA bubmuorexa [JOK
3¢upoB https://myschool.edu.ru/
Pemenue pacu€THbIX 3a1a4: 10 YpaBHEHHUIO

68 XUMHUUYECKOM peaKIiuu, Ha ONpeIeICHUE bubnmuorexa [JOK
MOJIEKYJIIPHOH (DOPMYJIBI OPraHMIECKOTO https://myschool.edu.ru/
BEIECTBA
[IpakTuueckas pabota Ne 3. Pemenue

bubnuoreka [JOK

69 AKCIEPUMEHTAJIbHBIX 3334 10 TeMe

" " https://myschool.edu.ru/
Kap6onoBbie kucnoTsl. CroxHbIE dIPHUPHI

70 XKupsl: crpoenue, pusndeckue u bubnuoreka [IOK
XMUMHYECKHE CBOMCTBA (THUAPOIIU3) https://myschool.edu.ru/
Oco0eHHOCTH CBOMCTB KHUPOB, COJIEPKAIINX

p p bu6nmoreka [JOK

71 OCTaTKH HEMPEeIeTbHBIX KUPHBIX KHCIIOT.

XKups! B npupone

https://myschool.edu.ru/
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MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX

. bubnmoreka [JOK
72 KHCIOT, uX Mololee aeiicreue. Ilorsarue o
https://myschool.edu.ru/
CHUHTETHYECKUX Motouux cpeactrax (CMC)
['eneTnueckas CBs3b yIiIE€BOJIOPOIOB U
73 KHCJIOPOICOACpKa IZ)I; 0 I‘aHI/IIzIeCKI/IX bubmorexa [IOK
poAcodepait P https://myschool.edu.ru/
BEIIECTB
74 Pacuérel 0 ypaBHEHUSAM XUMUYECKUX bubnuorexa [JOK
peakuui https://myschool.edu.ru/
75 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 bubmuorexa [JOK
TeMe https://myschool.edu.ru/
OO0111ast XapaKTepPUCTHKA YIIE€BOI0B U
76 K.naccmbmlza I/ISIp TICBO Z; (MOHO-, - 1 bubmmorexa [IOK
1 YT a e https://myschool.edu.ru/
TOJIMCaxapy bl )
77 Momnocaxapupl: pU3HIECKHe CBOMCTBA U bubnuoreka [IOK
HAaXOXJEHUE B IPUPOJIC https://myschool.edu.ru/
78 [IpumeneHue riaoKo3bl, €€ 3HaYCHUE B bubnuoreka [JOK
YKU3HENIEATESIIbHOCTH OpraHnu3Ma https://myschool.edu.ru/
HcaxapuIbl: caxapo3a, MajbT03a M JIAKTO3a.
79 ﬁaxom peHI/Ie B II If 0JI€ ¥ IPUMEHEHHE bubmotera [IOK
g PHpOA P https://myschool.edu.ru/
JUCaxapuIoB
[Tonucaxapupl: CTpOEHUE MAaKPOMOJIEKYIL,
. bubmuoreka [JOK
80 (bU3UYeCKre 1 XUMUYCCKHUE CBOMCTBA,
https://myschool.edu.ru/
MIpUMEHEHHE
bu6mmoreka [JOK
81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX »
https://myschool.edu.ru/
Pemenue pacueTHbIX 33724 Ha ONpeieTICHHE
bu6nmoreka [JOK
82 JIOJTM BBIXOJ1a TIPOYKTA PEAKIHH OT

TCOPCTUYCCKHU BO3MOKHOT'O

https://myschool.edu.ru/
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CucreMaruzanuys u 0000ILICHYE 3HAHUN 110

bubmuoreka [JOK

83
pasaeny https://myschool.edu.ru/
KonTtponeHas pabota o Teme
84 "Kucnopoacoaep:kaiiyue opraHnuecKue bubmorexa [TOK
P " P P https://myschool.edu.ru/
COCTMHCHUS
AMuHBIL: K1accu(UKalus, CTpoeHUe
85 MOJIEKYIT, 00mas hopMysia, H30Mepus bubmorexa LHOK
Y pMYJIa, 1vo ’ https://myschool.edu.ru/
HOMEHKJIaTypa U (PU3HUYECKUE CBOMCTBA
86 XHUMHUYECKUE CBONCTBA aTr(aTHIECKUX bubmuorexa [JOK
aMHHOB https://myschool.edu.ru/
87 AHWINMH: CTpOE€HUE aHWINHA, 0COOEHHOCTH bubnuoreka [IOK
XHMHUYECKHNX CBOMCTB aHUJIMHA https://myschool.edu.ru/
88 CriocoObl MoTy4eHust U IPUMEHEHNE bubnuoreka [IOK
anrpaTHIECKUX aMUHOB https://myschool.edu.ru/
AMMHOKHUCIIOTHI: HOMEHKJIATypa U H30MepHs,
. bu6mmoreka [JOK
89 ¢dusmveckue cBorictBa. OTIEIbHBIC
https://myschool.edu.ru/
MPEACTABUTENH (l-aMHUHOKHUCIIOT
XHUMHUYECKUE CBOMCTBA aMHUHOKHCIIOT, X
bu6mmoreka [JOK
90 OMOJIOTHYECKOC 3HAUCHHE aMHUHOKHUCJIOT.
https://myschool.edu.ru/
CuHTE3 ¥ THAPOJIU3 TICHTH/IOB
01 benku kak mpupoHBIE TOJIUMEPHI; bubnunoreka [JOK
CTPYKTYpPBI OCIIKOB https://myschool.edu.ru/
N bubmuoreka [JOK
92 XHUMHUYECKUE CBONCTBA OCITKOB i
https://myschool.edu.ru/
A3oTcoIepKaIre reTepOIUKINIECKIE
93 COG,Z[I/IHGHE)I H CI/IH(l):)BBIe KHCJIOTBI: bubmorexa [IOK
- HYHT ' https://myschool.edu.ru/
COCTaB, CTPOEHHUE U OMOJIOTUYECKasl POITb
94 IIpakTtuyeckas padora Ne 4. Perenue bubnuorexa [IOK
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OKCIICPUMCHTAJIbHBIX 3aJia4 10 TCMC
"A30TcoepKalue OpraHndecKue

https://myschool.edu.ru/

coeMHEeHUs"
[Ipaktudeckas padora Ne 5. Pemenue
bubmmoreka [{OK
95 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe 1
. https://myschool.edu.ru/
"Pacnio3naBanne opraHuuecKuX coeAMHEHUN"
KonTposnbHas pabora no teme
96 " A30TCcoIepKaniue OpranunIecKue 1 bubmorexa LHOK
P " P https://myschool.edu.ru/
COCTMHEHUS
OcCHOBHBIC TIOHSTHS XHMHH
97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U 1 bu6moreka [IOK
METO/Ibl UX CUHTE3a —II0JIUMEPHUIALIMS U https://myschool.edu.ru/
MOJIMKOHICHCALIUS
98 [TnacTmaccel. YTrimzarus u nepepadoTka 1 bubmuorexa [JOK
IJJACTHKA https://myschool.edu.ru/
99 DJ1acToMephl: HATypaJbHbId CHHTETUYECKUE 1 bubnuoreka [JOK
Kaydyku. Pe3una https://myschool.edu.ru/
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
bu6mmoreka [JOK
100 cunternyeckue. [lonumepsl crienuaibHOTO 1
https://myschool.edu.ru/
Ha3HAYCHUS
[IpakTuueckas pabota Ne 6. Pemenue
bubnuoreka [JOK
101 AKCIIEPUMEHTAJIbHBIX 3a]1a4 I10 TEME 1
" " https://myschool.edu.ru/
PacriozHaBanue miacTMacc ¥ BOJOKOH
O06o0011eHNe U cUCTeMaTU3aIUs U3Yy4€HHOTO
. bu6mmoreka [JOK
102 Marepuania no TeMe "BbICOKOMOJIEKYIsIpHbIE 1
" https://myschool.edu.ru/
COEIMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTHueckue 06pazoBaATENBHbIC
padoThI padoThI pecypest

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 bubnuoreka [JOK
anemMeHT. M3oTonsl https://myschool.edu.ru/

9 CrpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB, 1 bubnuoreka [IOK
KBaHTOBBIE YHCIIa https://myschool.edu.ru/

3 Knaccudukarus XuMudeckux 2JIeMEeHTOB (S-, 1 bubmuorexa [JOK
p-, d-, f-amemenTHI) https://myschool.edu.ru/

4 Pacnpeznenenue 31eKTpOHOB 1O ATOMHBIM 1 bubnuoreka [IOK
opOuTamsm https://myschool.edu.ru/
DneKTpOHHBIE KOH(UTYpalli aTOMOB

5 3neMeII{)TOB B OCHoiIOAZI;I BO30Y)XIEHHOM 1 bubmmorexa [OK

https://myschool.edu.ru/

COCTOSTHUU

5 DIEeKTPOHHBIC KOH(GUTYpaAIIUH HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATETHLHOCTD https://myschool.edu.ru/
[Tepuoauueckuii 3axon u [lepuoanueckas

7 CHCTEeMa XMMHYECKHX 21eMeHTOB /. U. 1 bubnuoreka [JOK
MeneneeBa, CBs3b C COBPEMEHHOM Teopueit https://myschool.edu.ru/
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1 bubnunoreka [JOK
IIPOCTBIX U CJIOKHBIX BELIECTB 110 IPYIIIaM U https://myschool.edu.ru/
nepuoaam

9 CucreMaru3anus 1 0000IIeHUe 3HAHUI 10 1 bu6nmoreka [JOK
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TEMC

https://myschool.edu.ru/

Bunpsl xumnueckou cBsI3u. MexaHn3Mbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.

bubmmoreka [{OK

10
Boaoponnas cBsizb. MexMoneKynsipHbie https://myschool.edu.ru/
B3aMMOJICUCTBUS
BasieHTHOCTD 1 BaJIEHTHBIE BO3MOKHOCTH
11 aToMOB. CBSI3b AJIEKTPOHHOMN CTPYKTYPHI bubmmorexa [IOK
' P PYKTYP https://myschool.edu.ru/
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM
12 [IpencraBnenuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://myschool.edu.ru/
BemectBa MoJieKynsipHOTO 1
13 HEMOJIEKYJIIPHOTO CTpOEeHMS. THIIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://myschool.edu.ru/
BEIIECTB
14 [ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnuoreka [JOK
[IpencraBnenue 0 KOJJIOUAHBIX PACTBOpax https://myschool.edu.ru/
HcTunHble pacTBOPHI: HACHIIICHHBIE U
bu6mmoreka [JOK
15 HEHACHIIIICHHBIC, PACTBOPUMOCTbD.
https://myschool.edu.ru/
Kpucrannoruapatsi
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK
pacTBOpPOB https://myschool.edu.ru/
Pemenue 3aa4 ¢ UCmosib30BaHUEM MOHSTUN
17 "MaccoBas 10J151 pacCTBOPEHHOTO BelecTsa bubmmorexa [IOK
" TP P " B ’ https://myschool.edu.ru/
MOJIsIpHAsE KOHIICHTpAIUs
18 Knaccudukarnus 1 HOMEHKIATypa bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://myschool.edu.ru/
19 Cucremaru3zanus 1 0000IICHUE 3HAHHUH 110 bubmuoreka [JOK

TEMC

https://myschool.edu.ru/
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KonTtponsnas padora no temam "CrpoeHue
aroMa. [lepronueckuii 3aKOH U

bubmmoreka [{OK
20 [Tepromuieckasi cucTeMa XUMUYECKUX
. https://myschool.edu.ru/
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOrooOpa3ue BemecTs"”
Knaccudukanus XuMuueckux peaxkiuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
bubmmoreka [{OK
21 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPAaHEHHUS U IPEBpAIEHUs SHEPTUU IpU
XUMHYECKHAX PEaAKITHIX
29 TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKIIHIA. bubnuoreka [IOK
TepMoXxuMHUUYECKUE YpaBHEHUS https://myschool.edu.ru/
23 Brrunciienus no ypaBHEHHSIM XUMHYECKUAX bubnuoreka [JOK
peaKurii 1 TEPMOXUMHUYECKUM YPAaBHEHUSIM https://myschool.edu.ru/
CKOpOCTh XMMUUYECKOH peakiinu, eé
bu6mmoreka [IOK
24 3aBHCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
https://myschool.edu.ru/
Karanus u xatanuszatopbl
bu6mmoreka [JOK
25 ['oMoreHHbIe ¥ reTeporeHHbIE peaKIuu
https://myschool.edu.ru/
[Ipaktnueckas paborta Ne 1 mo Teme "Bnusiaue
bubnuoreka [JOK
26 pa3IUyHBIX (HAKTOPOB HA CKOPOCTH
N " https://myschool.edu.ru/
XUMHYECKON pPeaKIiu
97 OO6paTtumbie U HEOOpAaTUMBIE pPEaKIIUH. bubnunoreka [JOK
XHUMHUYECKOE PAaBHOBECUE https://myschool.edu.ru/
IIpaktnyeckas padora Ne 2 o teme "BnusHue
bu6mmoreka [JOK
28 pa3nUyHbIX (PAKTOPOB Ha MOJI0KEHUE
" https://myschool.edu.ru/
XMMHMUYECKOTO PAaBHOBECHS
29 OnexrponauTnueckas guccouuanus. CunbHbIe bubnuorexa [IOK
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U ciia0bie AMeKTpouThl. CTEereHb

https://myschool.edu.ru/

IHACCOIHAIINN
Honnoe npousseaenue Boapl. Cpena BOAHBIX
30 acTBO OBp Bonopomabrii HOK&S:TGJII: (pH) bubmorexa LHOK
p POB-. P p https://myschool.edu.ru/
pacTBopa
31 I'mpponus coseit. Peaknuu, nporekaromue B bubnuorexa [JOK
pacTBOpax 3JIEKTPOJIUTOB https://myschool.edu.ru/
[IpakTnueckas padora Ne 3 o Teme
32 "XUMHUYECKHUE PEAKIINHU B PACTBOPAX bubnmorexa LOK
P P P https://myschool.edu.ru/
JJIEKTPOJIUTOB
33 OKHCIINTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKIIAH. bubnuoreka [IOK
Baxnaenmme oKUCIUTETN 1 BOCCTAHOBUTEIHN https://myschool.edu.ru/
34 MeTton 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO) bubnuoreka [IOK
OanaHca https://myschool.edu.ru/
35 DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEIIECTB bubmorexa LOK
p p p P https://myschool.edu.ru/
bu6mmoreka [JOK
36 Pemenue 3aga4u pa3auvHBIX THIIOB
https://myschool.edu.ru/
37 Pemrenue 3aga4y pa3au4HbIX THIIOB Eubmaorexa HOK
p https://myschool.edu.ru/
38 CucremaTu3anus 1 0000I1IeHne 3HaHUN TI0 bubnunoreka [JOK
teme "XuMHUecKre peakiuun" https://myschool.edu.ru/
39 KonTtponpHas padota o Teme "Xumuueckue bubnuoreka [IOK
peakuun" https://myschool.edu.ru/
[Tonmoxenne HemeraioB B [lepuoauueckoit
40 CHUCTEeME XUMHUYeCKuX 3eMeHToB /I, U. bubmuoreka [JOK

MeHpeneeBa u 0COOEHHOCTHU CTPOCHUSA UX
aToMOB. ®u3NUYECKHe CBOMCTBA HEMETAIIJIOB

https://myschool.edu.ru/
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41 AoTponusi HEMETaIoB (Ha IpUMEpe bubnmoreka [JOK
KHCIIOpoAa, cepsl, pochopa u yrieposa) https://myschool.edu.ru/
42 Bonopona: nonyuenue, pusndyeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA. [ 'HIpuIbl https://myschool.edu.ru/
l"aymoreHsl: HAXOXKICHKUE B IPUPOJIC, CIIOCOOBI
43 MoJyueHus1, GU3NYECKUe U XUMUYECKHE brommorexa HOK
M https://myschool.edu.ru/
CBOCTBa
lNanorenoBonopoasl. Baxunenmue
44 KHACJIOPOICOAEPIKAILIE COETNHEHNS bubnmorexa LOK
p P https://myschool.edu.ru/
TaJIOTCHOB
JlaGopaTopHbIe ¥ TPOMBIIICHHBIE CTIOCOOBI
45 MOJTydeHUs TaoreHoB. [Ipumenenune bubamorexa [IOK
yi P N https://myschool.edu.ru/
TaJIOTEHOB U X COCTUHEHUM
[IpakTrueckas padota Ne 4. Perenue
bu6mmoreka [IOK
46 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" " https://myschool.edu.ru/
l"anorenst
Kucnopoa: nabopatopHblie 1 MPOMBIIITICHHbIE
47 crocoObl MOJTyYeHus, PU3NIECKUE U bubnuoreka [JOK
xuMuueckue cporcta. O30H. [Ipumenenue https://myschool.edu.ru/
KHCIIOpO/1a U 030HA
bubmuoreka [JOK
48 OKcupl ¥ IEPOKCUIbI
A P A https://myschool.edu.ru/
bu6mmoreka [JOK
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
Cepa: HaxOXJeHHE B MPUPOJIE, CIIOCOOBI
50 noi EHUS (bI/I3I/I‘{eCKI/lI:)e E XUMHYECKHE Bu6mmorexa LIOK
Elq ’ https://myschool.edu.ru/
CBOICTBa
51 CepoBoniopos, cyabhuabl bubnuorexa [IOK
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https://myschool.edu.ru/

Kucnopoacoaepxaiiue COeJUHEHUSI CEPBIL.

bubmmoreka [{OK

52
Oco0OeHHOCTH CBOMCTB CEpHOM KHCIIOTHI https://myschool.edu.ru/
[Ipaktudeckas padora Ne 5. Pemenue
" bubmmoreka [{OK
53 JKCIEPUMEHTAJIbHBIX 3a1a4 1o Teme "Cepa u
.. " https://myschool.edu.ru/
e€ CoeTMHCHMS
A30T: HaX0XKJICHUE B TIPUPO/IE, CIIOCOOBI
bubmmoreka [{OK
o4 MoJTyueHusi, GU3NYECKUEe U XUMUYECKHE
M https://myschool.edu.ru/
CBOMCTBA. AMMHAK, HUTPH/IBI
55 Kucnoponconepxaiue coennHEHNs a3oTa. bubnuoreka [IOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://myschool.edu.ru/
56 [IpumeHeHue a30Ta U €ro COEAMHEHUN. bu6moreka [IOK
A3OTHBIC yIOOpEHHUSI https://myschool.edu.ru/
®ocdop: HaxXOXKIEHHE B IPUPOJIE, CIOCOODI
dop pHp bu6mmoreka [IOK
57 MoJTydeHus1, GU3NICCKUE U XUMUUICCKHE
: https://myschool.edu.ru/
cBorictBa. @ochuas u pochun
58 Oxkcunbl hochopa, pochopcoaepxarniue bubnuoreka [JOK
kucioThl. Cost hochopHOM KUCTOTHI https://myschool.edu.ru/
59 [Ipumenenne Gocdopa u ero COeTUHECHHIA. bubnuoreka [JOK
dochopubie ynoOpeHus https://myschool.edu.ru/
[IpakTuueckas pabota Ne 6. Pemenue
" bubnunoreka [JOK
60 IKCIEPUMEHTAJIBHBIX 3a7a4 o TeMe "A30T u
| https://myschool.edu.ru/
dbocdop 1 UX coeTMHEHHUS
VYrnepo: HaXxoKIeHUE B PUPOJIE,
61 annof OITHBIE MOI[I/I(I)I/IK&HEI/I‘p(bI/BI/IHGCKI/IC u bubmorexa [IOK
p N ’ https://myschool.edu.ru/
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
62 Oxcun yriepona(ll), okenn yrinepoma(1V), bubmuoreka [JOK

YroJjibHas KUCJIOTa U e€ cou

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka [JOK

63 Pemenue 3a1a4 pa3nudHbIX TUIIOB
At p https://myschool.edu.ru/
Kpemuwuii: HaxoxaeHue B IPUPOE, CIIOCOOBI
bubnuorexa [JOK
64 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE 1
M https://myschool.edu.ru/
CBOMCTBa
65 Oxkcun kpemuaus(1V), kpeMHUEBasE KHCIIOTA, bubnuorexa [JOK
CUJIMKAThI https://myschool.edu.ru/
66 [IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM. bubnuorexka [JOK
Creko, €ro nojay4yeHue, BUIbl CTEKIIA https://myschool.edu.ru/
bubmuorexa [JOK
67 Pemenue 3aga4u pa3auvyHBIX THIIOB 1
https://myschool.edu.ru/
68 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 bubmuorexa [JOK
teme "Hemeramisr" https://myschool.edu.ru/
bubnuoreka [IOK
69 KonTtponbHas padoTa o teme "Hemerammsr" 1
https://myschool.edu.ru/
70 AHanu3 pe3ynbTaTOB KOHTPOJBbHON paboThI, bubnuoreka [JOK
KOPPEKIIUS OITMO0K https://myschool.edu.ru/
[Tonoxenue metamios B [lepuoauueckoit
71 CHUCTEME XMMHYECCKHUX DJICMCHTOB. bubnmuoreka [JOK
Oco0eHHOCTH CTPOEHUS dNIEKTPOHHBIX https://myschool.edu.ru/
000JI04€K aTOMOB METAJIOB
7 O6uue dpuznyeckue cBOMCTBa METAILIOB. bubnunoreka [JOK
[IpuMeHeHre MeTauIoB B OBITY U TEXHHKE https://myschool.edu.ru/
bubnunoreka [JOK
73 CmnaBsl MetaiioB. Koppo3ust meramion i
https://myschool.edu.ru/
bubnunoreka [JOK
74 Pemenue 3a1au pa3nuyHbIX TUTIOB i
https://myschool.edu.ru/
75 DNEKTPOXUMHUYECKUN PsiJi HAIIPSDKEHUI bubnuorexa [IOK
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MeTaiuioB. O0mue crocoObl MOTydSHHS
METaJLIOB

https://myschool.edu.ru/

OO6uas xapakrepuctuka MetaioB | A-rpynmsl
[leproauueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. HaTpuii u Kaymii: noay4eHue,

bubmmoreka [{OK

76 .
(bu3UYecKre U XUMHUYECKHUE CBOMCTBA, https://myschool.edu.ru/
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX
COEJIMHEHU I
O6mas xapakrepuctuka metaios |A-
rpynnsl [leprognyeckoit cucteMbl
77 XUMHUYECKUX DJIEMEHTOB. Maruuii 1 Kajabllui: bu6moreka [IOK
noJjydeHue, GU3NIecKue 1 XUMHIECKUE https://myschool.edu.ru/
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COEIUHEHUI
N . bu6mmoreka [IOK
78 JKécTtkocTh BOMIBI M CLIOCOOBI €€ YCTpAaHEHHS
https://myschool.edu.ru/
79 AIOMUHHMI: TIoJTydeHue, GU3ndecKkue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA, MPUMEHECHHUE https://myschool.edu.ru/
AmboTepHbIe CBOWCTBA OKCHIA U THAPOKCHIA
bu6mmoreka [JOK
80 QTIOMHUHHUS, TUAPOKCOKOMITJIEKCHI aTIOMUHUS,
https://myschool.edu.ru/
WX IPUMEHEHUE
bubnuoreka [JOK
81 Pemenue 3a1au pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
IIpakTtryeckas pabora Ne 7. Pemenue
bu6mmoreka [JOK
82 SKCIIEPUMEHTAJIbHBIX 337a4 110 TEME
" \ https://myschool.edu.ru/
MerTanibl TJIaBHBIX TOATPYIII
OO1as XxapakTepucTUKa METAIOB TOOOYHBIX
. bubmuoreka [JOK
83 noarpymnn (b-rpynmn) Iepuoauaeckoit

CUCTEMBI XUMHWUYCCKHX DJICMCHTOB

https://myschool.edu.ru/
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DU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U

bubmuoreka [JOK

84 .
€ro COeIMHEHU, UX TPUMEHEHUE https://myschool.edu.ru/
Baxwueline coelMHEHNs] MapraHiia.
bubmmoreka [{OK
85 [TepmaHranaT Kanusi, €ro OKUCIUTEITHHBIC
. https://myschool.edu.ru/
CBOCTBa
dusnyeckue U XUMUIECKHE CBOMCTRA JKeje3a
. bubnuoreka [JOK
86 u ero coenuHeHui. [lorydenne n mpuMeHeHne
https://myschool.edu.ru/
CILTaBOB XKeJie3a
87 dusnvecKknue U XMMUYECKUE CBOMCTBA MEIH U bu6moreka [IOK
€€ COCIMHEHUH, UX MPUMEHEHUE https://myschool.edu.ru/
DU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA U
. bubmuorexa [JOK
88 €r0 COeTMHEHH, MX TIPUMECHEHHE.
https://myschool.edu.ru/
I'u1pOKCOKOMITIEKCHI IMHKA
[Ipaktuueckas padota Ne 8. Permenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" Y https://myschool.edu.ru/
Mertasibl TOOOYHBIX MOATPYIII
bu6mmoreka [JOK
90 Pemenue 3aga4 pa3audHbIX TUIIOB
https://myschool.edu.ru/
o1 O06o01eHre U cucTeMaTru3alus H3y4eHHOTO bubnmuoreka [JOK
Matepuana no teme "Metamib" https://myschool.edu.ru/
bubmuoreka [JOK
92 KontponbHas padoTa o teme "Metayibr" 1
https://myschool.edu.ru/
93 AHanu3 pe3ylnbTaToB KOHTPOJIbHON paboTHl, bubnuoreka [IOK
KOPPEKIHsI OIHO0K https://myschool.edu.ru/
Ponp xumun B o0ecrieueHUN yCTOWYUBOTO
bu6mmoreka [JOK
94 pasButTHs yenoBeuecTBa. [loHsTHE O HAYUHBIX
https://myschool.edu.ru/
METO/IaX UCCIIeI0BAHMUS BEIIECTB
95 HayuHnble MpUHIMIIBI OpraHU3auu bubnuorexa [IOK
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XUMHYECKOTO MPOU3BOJICTBA.
[TpoMeITIeHHBIE CTIOCOOBI TTOTYICHUS
BaKHEUINX BEIIECTB

https://myschool.edu.ru/

96 XUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH 1 bubnuorexa [JOK
Cpedbl U €ro MOCIEACTBUS https://myschool.edu.ru/
97 XHUMHUS U 310pOBbE YelloBeKa. JIekapCTBEHHBIE 1 bubnuorexa [JOK
CpeacTBa https://myschool.edu.ru/
98 Xumus iy, Poirk Xumun B o0ecrieueHun 1 bubmmoreka [{OK
MUIIEBON 0€30I1aCHOCTH https://myschool.edu.ru/
99 KocmeTtnueckue u mapproMepHbIe CpeICcTBA. 1 bubmuorexa [JOK
briToBas xumust https://myschool.edu.ru/
X¥MHS B CTPOUTENBCTBE. BaskHenmue
100 CTPOUTEILHBIE U KOHCT HOHHBIE 1 Bubmmorexa [IOK
p 24 https://myschool.edu.ru/
MaTepHuabl
101 XuUMUS B CETBCKOM X0351icTBE. OpraHnyeckue 1 bubnuoreka [IOK
Y MUHEpaJIbHBIC YI00PCHUS https://myschool.edu.ru/
CucreMaru3anus 1 0000IIeHUE 3HAHUH 110 bubnuoreka [JOK
102 1
TEMeE https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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