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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMBbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOOUMYIO s
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamme mno XuWMHM Ha3HaueHUE TNpeaMeTa «XHUMHUS» MOTydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS YYEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJAEPKATEIBHOM XapaKTePUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOydYarolerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHUs y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN npoduiib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOTpaMMBbl CpPEAHEro 00Iero o0pa30BaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY M CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTaBJISET COBOKYHNHOCTb IPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUS PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEeT TO, 4YTO Ha COJEpkKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIACCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
Oononoruueckoro npoduiast OOJBLUINI yAEIbHbIM Bec OyIeT UMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbI, HYKJIECHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnumane ¢GopMHpoBaHHMS OCHOB HAy4YHOIO MHUPOBO33PEHHS, OCBOEHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTby», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIIEPCHBIX CUCTEMAX, 00 00Iux
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPAaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yriuyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJaxX  IO3HaHMSA,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIMUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHCTEMBbI CpeIHEro oOmero oOpa3oBaHUsA NPHU W3YYEHUU
npeaMera «XuMHUS» Ha  YIIYOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYCCKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9nciIo 4acoB, MPETYCMOTPEHHBIX JIJISI U3YYCHHUS] XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aTroMa yriaepoja. XHMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CroOcoObl pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o kKi1accupUKAMK OpraHnyeckux BenlecTB. lloHaTne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpPraHUYECKUX peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTBITHI MO MPEBPAIICHUI0 OPTraHMYECKUX BEIIECTB MNPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

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



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILCHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOreKCaH) HUKIoankaHoB. CrocoObl MOJyuyeHus: U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUWH  NPHUCOCAUHEHUWsS,  JUMEpHU3alUUd U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEakUUH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CiocoObl mOMyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUMN, KATAIUTUYCCKUI), PUGOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIeHUs] TallofTéHa Ha TUAPOKCOTPYNNYy, HUTPOTPyNIy, IUAHOTPYMIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWMMOJICWCTBHE AallETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opmysa, H30MeEpus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHWYECKUMHU U  HEOPraHUYEeCKUMHM  KHUCJIOTAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TOJMyYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (¢eHona. KauyectBeHHble peakuun Ha (eHoda. TokcHUHOCTH (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3nuecKkue CBOWCTBA albJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKAINKU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO paauKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, HU30MEpUs U
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeeTbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yriaeBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HAXOXIEHUE B mpupone. POTOCHUHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnuBaIe U HEBOCCTAaHABIMBAIOIINE Aucaxapuasl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNio3bl.  PU3WYECKHE CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHAash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJICHCTBHE 3TAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKIUU Ha albJeruipl (C THUIPOKCHUIAOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJjia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1ad N0 TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYEcKUe MPOU3BOAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOkucoTEl. HoMeHknaTypa u nuzomepus. OTaenbHble IPEICTaBUTENN O
AMUHOKHWCJIOT: TJIMUMH, aJaHuH. @DU3NYecKue CBOMCTBA  AMUHOKHCIIOT.
XWMHYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM@OTEpHBIX  OpPraHUYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OenakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKH, peHIeHHe JKCIEPUMEHTAIBHBIX 3ajad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEAHSIS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJIMATUIICHTEpePTaar). Y THiIM3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U MX IPEBpaAILCHUIM:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (HOpMyJibl OPraHUYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WUIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI HU3MEPEHUsS, CKOPOCTb, IHEPTHI,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple NCKOMAEMbIE, TOTUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKUU 35ieMeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIUYECKOr0 3aKOHA U [lepronuecKorl CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XHMWYECKOW CBSI3U: KOBAJICHTHAs, WOHHAa“,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHuble pactBopsl. [lpencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanmst 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. | pUBHAIILHBIE
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3PeKThl XUMUUYECKUX PEaKIUu.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHUsl. (DAaKTOpHI, BIUAIOLIIME HA TMOJOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PAacTBOPOB: KHUCJIOTHAs, HEUTpaibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIW. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE PEeaKIMii MIOHHOTO 0OMEHa, OIpeiesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckor cucreMe XUMHUYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMU M HEMETaUIJaMH, BOCCTAaHOBUTENIbHbIE CBOWCTBA. [ 'MIapuUABL
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COCIMHEHHUS TajoreHoB. JlabopaTopHble U MPOMBIITUICHHBIE CTIOCOOBI TTOTYYEHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B npHUpoAe, CIOCOObI TOJNy4YeHHS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4deHUs, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoictBa. dochunpr u pochun. Oxcuasl docdhopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupone, CrnocoObl MmonydeHus, GU3N4ecKue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcCOoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOuue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3um MertamioB. CrnocoObl 3alUThI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckrue M XUMHYECKHME CBOMCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIIOYHO3EMENIBHBIX METAIUIOB C BOJOM (BO3MOKHO HCITOJIb30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAaJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUA M I[UHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHA YyenoBedyecTBa. [loHsTue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbIlIIeHHbIE CTIOCOOBI MONTYYEHUSI METAJIIIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMHUM B pa3BUTUN METUIIUHBI.



XUMHSI AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUsl TpenaparoB OBITOBOW XWMHUU B TOBCEIHEBHOM
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEéMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOKHOIO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buomorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoIorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJLUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

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



MHTEpECAa M MO3HABAaTEIbHBIX MOTMBOB B IOJYYEHHUU M MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIluH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupOBaHHS KYJLTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHOM Cpeabl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBPAILIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIET0 MUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydaroMIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LEeMu ACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENLHO C(OPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHHUsA, CIpPaBOYHbIE MOCOOHUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIMM, HEOOXOAUMOM JJIS BBIMOJHEHHS YYCOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3EHTAIMed pe3yJbTaTOB IMO3HABATEIBHOU JAESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3alud yueOHOro NpoekTa, 1 PopMyJIUpOBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENBHOCTD, ONpeAeisas €€ LelIM W 3a7add, KOHTPOJIUPOBATH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHUSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMUeEn. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POoju B 00ECIeUeHUU YCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MPUPOOIIOIL30BaHNS, B (OPMHPOBAHUHM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMAYECKHUM AJIEMEHT, aTOM, JIpO U 3JIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (YYHKIIMOHATbLHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaleHUs] DHEPrUM TPH XUMUYECKUX pEaKIHiIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEakKlil, TEPMOJUHAMHUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYJ OPTaHUYECKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTaBJIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEIIECTB IS UILTIOCTPAIAH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MIPEAICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CJIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOYHHUKHU YTIICBOIOPOTHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, SKCIICPUMCHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AINIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — JJIsI U3yUYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, O00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOTHON CPEJIbl U TIOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHSA,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, nepepadbaTsiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYECHUH PAIMOHAIBHOIO MPHUPOAOIOIH30BaHUSA, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAlOIIAe IOHATHS — XUMHUYCCKHH OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEBpAIEHUs] SHEPTUU NIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJYYCHUU W 0OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BAaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKkas, BOJOPOJHAs), THUN KPUCTAUIMUYECKON pEmETKU
KOHKPETHOTO BEILIECTBA;

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

chOpMUPOBAHHOCTh  YMEHUW:  KJIAacCU(PUUIUPOBATH:  HEOPTAaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHUU JIJIs1 KJIacCU(pUKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MpPUPOABI — HAONIOACHUE, HW3MEpPEHUe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHUS MPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B HM30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKACHNUE KaUeCTBEHHOI'O0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TpaBUil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JaOOPaATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABIIIA MTOJTH30BAHUS XUMUYIECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYKAOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MH(GOpMALINK B PA3IMUYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KomnnyectBo yacos
Ne HaunmenoBanue pas3zaeinos u teM OnexTpoHHbIe (1I(POBLIC)
Kontposbnsle | I[IpakTuueckue
/1 IPOrPaMMBbI Bcero o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Paznen 1. Teopernueckne 0CHOBBI OPraHU4YECKONH XUMHUH
[Ipenmer opraHn4ecKkoi XUMHH. http://school-
11 Teopust cTpoOeHUS OPraHUYECKUX 8 1 collection.edu.ru/catalog/rubr/d05469b0-
coenurenuit A. M. byrnepoa 69bd-11db-bd13-0800200c9¢c10/75866/
Hroro no pasneny 8
Paznen 2. YraneBogopoast
[TpenenbHbBIE YIIEBOAOPOIBI — https://orgchem.ru/
2.1 P " P 5 https://yadi sk/i/2ej5UWKIV1K-kg
ATIAHDL, HHII0ARAMDT https://yadi.sk/i/RY pj3ATWF1yyhg
https://yadi.sk/i/Q4Rk9iBmyofvLQ
Helpeae b HbIE VITIEBOIOPOJIEL: https://yadi.sk/i/KgJHpj4dPInHOA
2.2 P 7 POJBE: 14 1 https://yadi.sk/i/TzV8fD369mSdpg
AJTIKCHDL, QTTRAIHCHEL, TKHHRT https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
ApoMaTH4ecKue yrieBo10PO bl https://orgehem.ru/
2.3 P Y pol 8 https://yadi.sk/i/tOfFVFIWAPS8Wnw
(apern) https://yadi.sk/i/_Dqchv_vHay-6q
IT
2.4 PHPOZIHBIC HETORHHIH 4 https://yadi.sk/i/-yNEIbpZXAgNeQ
YTIICBOJIOPOIOB U UX MepepadboTKa
2.5 ["anoreHnpon3BOIHEIE YTIEBOIOPOIOB 4 1 bubnmorexa LOK

https://m.edsoo.ru/d69df650



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://yadi.sk/i/Q4Rk9iBmyofvLQ
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
https://orgchem.ru/
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/_Dqchv_vH4y-6g
https://yadi.sk/i/-yNElbpZXAgNeQ
https://m.edsoo.ru/d69df650

Hroro no pazneny

35

Paznen 3. Kucnopozacoaepskaiiyue opraHuyecKue

COCAMHCHUA

3.1 Cnuptel. Genon

11

https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe tYxQ
https://yadi.sk/i/YkF25r6¢cv8HfVQ
https://dnevnik.ru/soc/tests/?test=665845
view=details context=school
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q

KapOoHumbHBIC COCTUHEHUS:
3.2 albACTU/IbI M KeTOHBI. KapOoHOBBIE
kucnoThl. Crioxxublie 3pupsl. XKupbl

21

https://orgchem.ru/
https://dnevnik.ru/soc/tests/?test=668086
view=details context=school
https://disk.yandex.ru/i/ILIBu7iBMEWGVA
https://yadi.sk/i/KzQdw6byK6iX3w

3.3 VriaeBobl

https://orgchem.ru/
https://yadi.sk/i/xzTFkkCWo0ZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYXXD6JAXKG_ Sw
https://yadi.sk/i/m7JIWStVvL00jw

Hroro no pazneny

41

Paznen 4. AzoTconepxaiirie OpraHu4ecKue COeTUHEHUS

https://orgchem.ru/
https://disk.yandex.ru/i/fFj HbBI1KKaaw

4.1 AMUHBI. AMUHOKHCIIOTEL. belku 12 https://disk.yandex.ru/i/7nYblaDOnca-5w
https://yadi.sk/i/ _8r5ntiVAaqqgMQ
https://yadi.sk/i/kb5egOnMnYwF5g

Wroro no pazneny 12

Paznen 5. BEICOKOMOJIIEKYTISIPHBIE COEUHEHUS



https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://dnevnik.ru/soc/tests/?test=665845
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://dnevnik.ru/soc/tests/?test=668086
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://yadi.sk/i/KzQdw6byK6iX3w
https://orgchem.ru/
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/kb5egOnMnYwF5g

https://disk.yandex.ru/i/Z1gOtnou5FkX g

5.1 BricokOMONEKYISPHBIE COEAUHEHUS 6 https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAagqMQ
Wroro no pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ

11 KJIACC

KonmuectBo yacos DJIEKTPOHHBIE
HaunmenoBanue pas3ienoB U TeM (mdpoBsIe)
Ne n/nt Konrponsnsle | Ilpakrudeckue
MpOTrpaMMBbI Bceero oOpa3oBarebHbIE
paboThI paboThI
pecypchl
Paznen 1. TeopeTnueckue OCHOBBI XUMHUH
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u Ilepuoanyeckast cucteMa XUMHYECKUX 9 bubmorexa [TOK
' pHoa https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 bubnuorexa [JOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1. X 1 1
3 HMITHECIHIE peariind 9 3 https://m.edsoo.ru/2dd57f24
Hroro o pasneny 39
Pasnen 2. Heoprannueckast xumus
bu6nmoreka [JOK
2.1 H 31 1 3
CMETAILITbL https://m.edsoo.ru/2dd57f24
bu6nmoreka [JOK
2.2 M 2 1 2
T 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 54
Pa3nen 3. XuMus 1 Xu3Hb
31 Metoap! TO3HAHUS B XUMHH. XUMHS U 9 bubnmnoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Htoro mo pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KonuuecTBo yacos
Ne Hara DNEeKTpOHHBIE U(PPOBBIE
Tema ypoka Kontponbnsle | IIpakTuueckue
/1 Bcero u3ydeHus | oOpa3oBaTelIbHbBIE PECYPCHI
paboThI paboThI
[Ipeamer u 3HaueHue
. https://orgchem.ru/
OpraHMYEeCcKOi XUMUH, htt://school.-

! HpeHCTagHeHHe © . collection.edu.ru/catalog/rubr/d05469b0-
MHOTOODPASHIT OPTaHHCCIiX 69bd-11db-bd13-0800200c9¢c10/75866/
COETUHEHUN
DIEeKTPOHHOE CTPOCHUE
aToMa yriepojia (OCHOBHOE U http://school-

2 BO30YKIEHHOE COCTOSTHUS). 1 collection.edu.ru/catalog/rubr/d05469b0-
BaneHnTHble BO3BMOXHOCTH 69bd-11db-bd13-0800200¢9c10/75866/
aToMa yriepoja
XuMmudeckasi CBsI3b B
OpPraHUYECKUX COCIUHECHHUSX. http://school-

3 MexaHu3Mbl 00pa30BaHUS 1 collection.edu.ru/catalog/rubr/d05469b0-
KOBAJICHTHOM CBSI3H, CIIOCOOBI 69bd-11db-bd13-0800200c9c10/75866/
pa3pbiBa CBA3EH

4 CrapToBas qTuarHoCTHYeCKas 1
pabora
Teopus crpoeHus http://school-

5 OpraHUYEeCKUX COCIMHEHUN 1 collection.edu.ru/catalog/rubr/d05469b0-
A. M. byrneposa 69bd-11db-bd13-0800200¢9¢10/75866/
B :

6 FART HSOMEPHE 1 https://yadi.sk/i/7XvvZjVLAhJ9Ag
CTPYKTypHas,



https://orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
https://yadi.sk/i/7XvvZjVLAhJ9Ag

MIPOCTPAHCTBEHHAS.
OnekTpoHHBIC 3P PEKTH B
MOJIEKYJIaX OpraHUYeCKUX
COETUHEHUN

IIpencrasnenue o
KJ1accu(uKanuu u

7 cucTeMaTudeckas https://yadi.sk/i/7XvwZjVLAhJ9AQ

nomenkiatypa (IUPAC)
OpPraHUYECKUX BEIIECTB

o http://school-
K ;

8 HaCCHqOHKaIEM peaiitn B collection.edu.ru/catalog/rubr/d05469b0-
OPTaHMHCCKOM XUMHUH 69bd-11db-bd13-0800200c9¢c10/75866/

9 Cucremaruzanus u bubmuorexa [JOK
000011IeHNE 3HAHUN 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI; TOMOJOTUYECKUN

71, oO1Ias Gpopmyina,
EOMCHKJ‘I&T (bai IZBOMe us hitps://orgchem.ru/

10 P pH, https://yadi.sk/i/2ej5UWKIV1K-kg
IICKTPOHHOC 1 https://yadi.sk/i/RYpj3ATWF1yyhg
MPOCTPAaHCTBEHHOE CTPOEHHE
MOJICKYJT
duznueckue 1 XUMUYECKHE hitps://orgchem.ru/

11 N https://yadi.sk/i/2ej5UWKkJV1K-kg
CBOHCTBA AJIKAHOB https://yadi.sk/i/RYpj3ATWF1yyhg
Haxoxnedue ajikaHoB B
mppose. CrIoco6b! https://orgchem.ru/

12 PHPOJIE. https://yadi.sk/i/2ej5UWKIV1K-kg
MOy HCHHA H HPUMCHCHUC https://yadi.sk/i/RYpj3ATWF1yyhg
aJIKAHOB

13 [ukmoankaHbl: o0mIast bubmuorexa [JOK

dhopmyna, HOMEHKIATypa 1

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



https://yadi.sk/i/7XvvZjVLAhJ9Ag
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
https://m.edsoo.ru/87a37cab
https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://m.edsoo.ru/156730d2

HU30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOKCTB, CITOCOOBI TIOTyUCHHS
U IPUMEHECHHUE

Pemenne pacu€rHbIX 3a1a4
Ha OIIpe/IeIICHUE
MOJIEKYJISIPHOM (hOpMYyJIbI
OpPraHUYECKOr0 BEILECTBA 10

bubmuorexa [JOK

14 MAacCCOBBIM JIOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
3JIEMCHTOB, BXOJAIIIUX B €I'0
coctaB. CucreMaTusamus u
000011eHNEe 3HAHN 110 TEME
https://orgchem.ru/
AJIKEHBI: FOMOJIOTHYECKHH https://yadi.sk/i/mlvvb8hYqiCALA
psn, oOwas Gopmyia, https://yadi.sk/i/Q4Rk9iBmyofvL Q
HOMEHKJIaTypa, JIEKTPOHHOE https://yadi.sk/i/KgJHpj4dPInHOA
15 U IIPOCTPAHCTBEHHOE https://yadi.sk/i/Tz\V8fD369mSdpg
CTPOEHUE MOJIEKYII. https://yadi.sk/i/KgJHpj4dPInHOA
CTpPYKTYPHAS U LIUC-TPAHC- https://yadi.sk/i/Tz\V8fD369mSdpg
H30MEpHS AKEHOB https://dnevnik.ru/soc/tests/?test=646133
view=details context=school
duznyeckrue 1 XUMHUUECKHUE https://orgchem.ru/
16 cBoiicTBa ankeHoB. [IpaBuio https://yadi.sk/i/KgJHpj4dPInHoA
MapKOBHUKOBA https://yadi.sk/i/TzVV8fD369mSdpg
https://orgchem.ru/
CHocoBH! MoNydeHHs 1 https://yadi.sk/i/KgJHpj4dPInHOA
17 https://yadi.sk/i/TzVV8fD369mSdpg
TPUMCHCHHC alIKCHOB https://dnevnik.ru/soc/tests/?test=646133
view=details context=school
18 [IpakTuueckas padbora Ne 1 bu6muoreka [JOK



https://m.edsoo.ru/bf84d8eb
https://orgchem.ru/
https://yadi.sk/i/mIvvb8hYqiCALA
https://yadi.sk/i/Q4Rk9iBmyofvLQ
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
https://orgchem.ru/
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
https://orgchem.ru/
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg

o reMe "[lonyuenue sTuieHa
Y U3YYECHHE €ro CBOMCTB"

https://m.edsoo.ru/0941eed8

Pemenne pacu€THbIX 3a1a4
Ha OIIpe/ICIICHUE

bu6nuoreka [IOK

19
MOJICKYJISIPHOH (OPMYITBI https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA
AnKaaueHsl: CONpsKEHHBIE,

H30THPOBAHHEIC https://orgchem.ru/

20 ’ https://yadi.sk/i/o-rj hFQh9bGSq
KyM?Hp OBAHHBIC. https://dnevnik.ru/soc/tests/?test=649349
OcOOEHHOCTH DIIEKTPOHHOTO view=details context=school
CTPOCHUS

https://orgchem.ru/

91 XHUMHUYECKHUE CBOMCTBA https://yadi.sk/i/o-rj hFQh9bGSqg

CONPSIKEHHBIX JTUECHOB https://dnevnik.ru/soc/tests/?test=649349
view=details context=school
https://orgchem.ru/

99 CriocoObl TTOTy4eHHS U https://yadi.sk/i/o-rj_hFQh9bGSg
IIPUMEHEHHE aJIKAINECHOB https://dnevnik.ru/soc/tests/?test=649349

view=details context=school
AJIKUHBI: TOMOJIOTUYECKU I
s/, o01as popmyia, R
EOMGHKJ‘I&T (bapi)ﬂ};KT OHHOE https://orgchem.ru/ https://yadi.sk/i/HB-

23 ypa, p wOIQWnu5XGw
4 HPOCTPaHCTBCHHOC https://yadi.sk/i/gkFIQQbt-xGAIA
CTPOEHUE MOJIEKYII,

(du3nueckue cBOCTBa

24 XUMHUYECKUE CBOMCTBA https://orgchem.ru/

AJIKMHOB https://yadi.sk/i/gkFIQQbt-xGAIA

o5 KauecTBeHHbIE peaknu Ha https://orgchem.ru/

TPOMHYIO CBSI3b

https://yadi.sk/i/gkFIQQbt-xGAIA



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://orgchem.ru/
https://yadi.sk/i/o-rj_hFQh9bGSg
https://orgchem.ru/
https://yadi.sk/i/o-rj_hFQh9bGSg
https://orgchem.ru/
https://yadi.sk/i/o-rj_hFQh9bGSg
https://orgchem.ru/
https://yadi.sk/i/HB-w0lQWnu5XGw
https://yadi.sk/i/HB-w0lQWnu5XGw
https://yadi.sk/i/qkFlQQbt-xGAIA
https://orgchem.ru/
https://yadi.sk/i/qkFlQQbt-xGAIA
https://orgchem.ru/
https://yadi.sk/i/qkFlQQbt-xGAIA

CriocoObI mostyueHust u

https://orgchem.ru/

26 MPUMEHEHUE AIKHHOB https://yadi.sk/i/gkFIQQbt-xGAIA
Pemenue 3agay: pacu€rsl 1o

27 aBHEHUIO XUMHUYECKOH Bubmrorexa ITOK
yp https://m.eds00.ru/5db8e526
peakiumn
CucreMaTuzanus u

28 .
000011IeHNE 3HAHUN 110 TEME
ApEeHbI: TOMOJIOTUYECKU I
psia, obmas popmyina,

HOMEHKJIaTypa. DIIEKTPOHHOE https://orgchem.ru/

29 U IPOCTPAaHCTBEHHOE https://yadi.sk/i/tOfvFIwAP88Wnw
CTPOCHHE MOJICKYJT OEH30I1a 1 https://yadi.sk/i/_Dqchv_vH4y-6g
TOJIyoJia, UX (PU3HUYECKUE
CBOMCTBa
XHUMHYeCKHe CBOMCTBA https://orgchem.ru/

30 _ https://yadi.sk/iitOfvFIwAP88Wnw
APCHOB. PEAKIIMH 3aMCIICHHA https://yadi.sk/i/_Dgchv_vH4y-6g
XHUMHYeCKHe CBOMCTBA
ADCHOB: DEAKIIN https://orgchem.ru/

31 PEHOB: peaid https://yadi.sk/itOFVEIWAP88Wnw
IIPUCOEIUHEHNS, OKHCIICHNE https://yadi.sk/i/_Dgchv_vH4y-6g
TOMOJIOTOB OeH30I1a

39 Oco0EHHOCTH XUMUYECKUX bubnuotexa [JOK
CBOMCTB CTUPOJIA https://m.edso00.ru/d5018a54
Pemenue pacu€THpIx 3a1a4

33 Ha OIpEeIEeIeHNE but6mmoreka [IOK
MOJICKYJIIPHOHN (hOPMYJIBI https://m.edsoo.ru/53461a2c
OpPraHUYECKOr0 BEIIeCTBA

https://orgchem.ru/
34 CrniocoOsl MoNTyueHus: u D d

https://yadi.sk/i/tOfvFIwAP88Wnw



https://orgchem.ru/
https://yadi.sk/i/qkFlQQbt-xGAIA
https://m.edsoo.ru/5db8e526
https://orgchem.ru/
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/_Dqchv_vH4y-6g
https://orgchem.ru/
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/_Dqchv_vH4y-6g
https://orgchem.ru/
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/_Dqchv_vH4y-6g
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://orgchem.ru/
https://yadi.sk/i/tOfvFlwAP88Wnw

IIPUMEHEHHUE aPEHOB

https://yadi.sk/i/ Dgchv vH4y-6q

35

['enernueckas CBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB

36

Pacuétel mo ypaBHEHUSIM
XUMHYECKUX PEAKIIUH.
Cucremaruzanus u
0000111eHE 3HAHUI 10 TEME

37

[Ipuponnsriii ra3. [lomytHbie
He(TSAHBIC Ta3bl

https://orgchem.ru/
https://yadi.sk/i/ZTsYP4uAvkj400

38

KamenHnslit yroas u
IPOAYKTHI €ro nepepaboTKu

bubnnoreka IIOK
https://m.edso00.ru/69b3398b

39

Hed1p 1 ciocoOsl eé
nepepadotku. [Ipumenenne
MPOAYKTOB MepepaboTKH
HepTH

https://orgchem.ru/ https://yadi.sk/i/-
yNEIbpZXAgNeQ

40

T'enetnyeckas cBsI3b MCXKIY
pa3IMYHBIMH KJIACCAMHU
YTIIEBOJIOPOJIOB

41

l"anorenonpons3BoaHbBIE
YTJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOEHHUE; pEeaKINU
3aMeIIeHHs TaloreHa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

42

JeiicTBue 1mienouei Ha
TaJIOTEeHIIPOU3BOIHBIC.
BzaumopeiictBue
JIMTAJIOT€HAIKAHOB C
MarHveM U IIUHKOM



https://yadi.sk/i/_Dqchv_vH4y-6g
https://orgchem.ru/
https://yadi.sk/i/ZTsYP4uAvkj40Q
https://m.edsoo.ru/69b3398b
https://orgchem.ru/
https://yadi.sk/i/-yNElbpZXAgNeQ
https://yadi.sk/i/-yNElbpZXAgNeQ
https://m.edsoo.ru/82b4d759

CucreMaTusanus

43 000011IeHHEe 3HAHUH 110 bubmorexa [IOK
Hew . https://m.eds00.ru/20689722
pasneny "YTIIeBOIOpOIbI
44 KonrponsHas pabora o Teme bubmmoreka [IOK
"YrineBonopoast” https://m.eds00.ru/95c9e298
[IpenenbHbIE OMHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUI https:/ orqc_:hen?.ru/
psiz, 06man dopmyna https://yadi.sk/i/QZO8MwzXe tYxQ
45 ’ ’ https://yadi.sk/i/YkF25r6cv8HFVQ
CTPOCHHUE MOJICKY, https://dnevnik.ru/soc/tests/?test=665845
H30MEpHA, HOMCHKIATYDa, view=details context=school
KnaccuduKalms, Gusnieckne https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
CBOICTBA
https://orgchem.ru/
XMIUCCKIe CBOMCTRA https://vad!.sk/!/OZOBszXe tYxQ
16 https://yadi.sk/i/YKF25r6cv8HfVQ
TMPEASIBEHBX OHOATOMHBIX https://dnevnik.ru/soc/tests/?test=665845
CINPTOB view=details context=school
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe tYxQ
CrocoOsI ITOIyYeHNs U
. B quHO’clTOMHI)IX https://yadi.sk/i/ Y KE25r6cv8HFVQ
p o https://dnevnik.ru/soc/tests/?test=665845
CIHPTOB view=details context=school
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
[IpocTeie a¢upsr:
48 HOMEHKJIaTypa U U30MEpH, https://orgchem.ru/
0COOEHHOCTH (PU3HUECKUX U https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
XUMHUYECKUX CBOWUCTB
49 MHOroaroMHsbI€ CIIUPTHI: bu6muoreka [JOK

OTUJICHTJIMKOJIb U TTIMICPHH,

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://m.edsoo.ru/ee4d84aa

ux uznueckue u
XMMHYECKHE CBOMCTBA

CriocoObI mostyueHust u

bu6nuoreka [IOK

50
HPHMEHEHHE MHOTOTOMHDIX https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
o1 (du3nUecKue CBOMCTBA. https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
TokcuunocTh peHona
XUMHYECKHE CBOMCTBA https://orgchem.ru/
52 https://dnevnik.ru/soc/tests/?test=667996
(dbeHona o —datai _
view=details context=school
53 CriocoObl ToTy4eHus U bubnuorexa [HOK
npuMeHeHne GpeHona https://m.edsoo.ru/c77ddf4c
[IpaxTnueckas padora Ne 2.
54 Pemenne bu6nuoreka [IOK
SKCHEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/fd0ced09
o TeMe "Crupthl U heHosbr"
55 Cucremaru3anus u bubmmorexa [JOK
0000111eHIE 3HAHUI TI0 TEME https://m.edso0.ru/1810cb9b
ATBIETHIBI U KETOHBI:
3JEKTPOHHOE CTPOCHUE https://orgchem.ru/
56 KapOOHWIIbHOM TPYIIIHI; https://dnevnik.ru/soc/tests/?test=668086
TOMOJIOTHYECKHE PAJIBI, view=details context=school
06ma;[ @OpMyJ-[a’ HU30MepHs U httpS//d|SkvandeXrU/l/ILIBU?IBMEWGVA
HOMEHKJIaTypa
A . https://orgchem.ru/
JILJIETUIBI U KETOHBI: i
N https://dnevnik.ru/soc/tests/?test=668086
57 (bu3MIecKre CBONCTBA;

peaKury MPUCOCTUHEHUS

view=details context=school
https://disk.yandex.ru/i/ILIBu7iBMEWGVA



https://m.edsoo.ru/d12e567d
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://orgchem.ru/
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://orgchem.ru/
https://disk.yandex.ru/i/lLlBu7jBMEWGVA

PeaKHI/II/I OKHCJICHUSA U

https://orgchem.ru/
https://dnevnik.ru/soc/tests/?test=668086

58 Ka4CCTBCHHRIC peaKIiu view=details context=school
albICTUIOB M KCTOHOB https://disk.yandex.ru/i/ILIBu7iBMEWGVA
https://orgchem.ru/
59 CriocoObI ToTy4eHust https://dnevnik.ru/soc/tests/?test=668086
AIBIETUI0B U KETOHOB view=details context=school
https://disk.yandex.ru/i/ILIBu7iBMEWGVA
OAHOOCHOBHBIE NpEIEIbHBIC
50 KapOOHOBBIE KUCJIOTHI, https://orgchem.ru/
0COOEHHOCTH CTPOCHHUS UX https://disk.yandex.ru/i/ILIBu7jBMEWGVA
MOJIEKYJT
WM3oMepnsa 1 HoMeHKIaTYpa
61 Kaj 6050351)( KUCJIOT Mxyp https://orgchem.ru/
P jI ’ https://disk.yandex.ru/i/6jCi-BzvhY9PnQ
(u3nyYecKre CBOMCTBA
XUMHYECKHE CBOMCTBA
62 MIPEAEIbHBIX OJTHOOCHOBHBIX bubmorexa HOK
p A https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOMCTB
MYDABEHHOMN KHCIOTEL https://orgchem.ru/
63 P ] https://dnevnik.ru/soc/tests/?test=668270
MHuoroo6pasue kapOOHOBBIX ST —
view=details context=school
KHACIIOT
Oco0eHHOCTH CBONCTB:
HereHeHBHBIX H
apoMaTHYeCcKUX KapOOHOBBIX,
64 HKADGOHOBLLX https://orgchem.ru/
JUKap ’ https://disk.yandex.ru/i/6jCi-BzvhY9PnQ
THIPOKCUKAPOOHOBBIX

KHUCIIOT. HpCI[CTaBI/ITCJ'II/I
BBICIIHUX Kap6OHOBLIX KUCJIOT



https://orgchem.ru/
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://orgchem.ru/
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://orgchem.ru/
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://orgchem.ru/
https://disk.yandex.ru/i/6jCi-BzvhY9PnQ
https://m.edsoo.ru/40e6e0e9
https://orgchem.ru/
https://orgchem.ru/
https://disk.yandex.ru/i/6jCi-BzvhY9PnQ

65

ITonsiTHE O IPOU3BOJHBIX
KapOOHOBBIX KUCIIOT

https://orgchem.ru/
https://disk.yandex.ru/i/6jCi-BzvhY9PnQ

66

Crioco0pl nostyueHus u
npUMeHeHHEe KapOOHOBBIX
KHUCIIOT

https://orgchem.ru/
https://disk.yandex.ru/i/6jCi-BzvhY9PnQ

67

CrnoxHble 3¢upsL:
TOMOJIOTHUYECKUU PsiJI, 00IIIast
dbopMyIa, u3oMepus u
HOMEHKJIaTypa

https://orgchem.ru/
https://yadi.sk/i/KzQdw6byK6iX3w

68

duznyeckre 1 XUMHUYECKHE
CBOMCTBa 3(UPOB

https://orgchem.ru/
https://yadi.sk/i/KzQdw6byK6iX3w

69

Pemenue pacu€rHeix 3aaa4:
10 YPAaBHEHHUIO XUMUYECKOM
peaKuru, Ha ONIPEICTICHNUE
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHr4YeCKOro BEIIECTBA

70

ITpakTuyeckas padora Ne 3.
Pemenne
AKCIIEPUMEHTAJIBHBIX 3a7a4
o Teme "KapOoHoBbie
KUCIOThI. CloxHbIE Y3PHUPHI"

bu6nuoreka [IOK
https://m.edso0.ru/486671fb

71

Kupsr: ctpoenue,
bu3nvIecKre 1 XUMHUECKUE
CBOICTBA (THIPOJIN3)

https://yadi.sk/i/KzQdw6byK6iX3w

72

Oco6eHHOCTH CBOMCTB
KHUPOB, COAEPKAIIUX OCTATKH
HeMnpeeIbHbIX KUPHBIX
KHUCIIOT. JKupsl B mpupojie

https://yadi.sk/i/LAX0yyOboGWLWw



https://orgchem.ru/
https://disk.yandex.ru/i/6jCi-BzvhY9PnQ
https://orgchem.ru/
https://disk.yandex.ru/i/6jCi-BzvhY9PnQ
https://orgchem.ru/
https://yadi.sk/i/KzQdw6byK6iX3w
https://orgchem.ru/
https://yadi.sk/i/KzQdw6byK6iX3w
https://m.edsoo.ru/486671fb
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/LAX0yyOboGWLWw

Mpbiu1a Kak COJIU BBICHIUX
KapOOHOBBIX KHCIIOT, HX

73 Morouee aercreue. [lousrue https://yadi.sk/i/lkhCC6NgmGbKaVw
0 CHHTETUYECKUX MOIOIIUX
cpenctBax (CMC)
I'eneTnyeckas cBsA3b
74 YTJIEBOJIOPOJIOB M bubnmoreka [JOK
KHUCJIOPOJCOAEPKAIINX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB
75 Pacuérsl 10 ypaBHEHUAM
XUMHUYECKUX PEaKIUi
76 Cucremaru3anus u bu6mmoreka [IOK
000011IeHNE 3HAHUN 110 TEME https://m.edsoo.ru/f8eaf2eb
OG1iast XapaKTepHCTHKA https://yad | .sk/!/szFkaWoZEdzq
11eBOJIOB 1 KiaccHbHKAIs https://yadi.sk/i/3RgYRct5D3b0kw
77 T https://yadi.sk/i/KzQdwebyK6iX3w
YTI€BOA0B (MOHO-, - U https://yadi.sk/i/BYxXD6JAXKG_Sw
TOTHCaXapH/IbI) https://yadi.sk/i/m7JIWStVvLOOjw
https://yadi.sk/i/xzTFkkCWoZEdzg
MoHocaxapuabl: pusnyeckue https://yadi.sk/i/3RgYRct5D3b0kw
78 CBOMCTBA U HAXOXKICHUE B https://yadi.sk/i/KzQdw6byK6iX3w
npupoje https://yadi.sk/i/BYXXD6JAXKG Sw
https://yadi.sk/i/m7JIWStVvL0OOjw
TIpHMeHEHHE TTIOKO3BI, 6 https://vad?.sk/?/szFkaWoZEdzq
SHAYCHIE B https://yadi.sk/i/3RgYRct5D3b0kw
79 https://yadi.sk/i/KzQdw6byK6iX3w
HASHEACATCITEHOCTH https://yadi.sk/i/BYxXD6JAXKG_Sw
opratHusma https://yadi.sk/i/m7JIWStVvLOOjw
80 Hucaxapupl: caxapo3sa, https://yadi.sk/i/xzTFkkCWo0ZEdzg

MaJIbTO3a M JIaKTO3a.

https://yadi.sk/i/3RgYRct5D3b0kw



https://yadi.sk/i/khCC6NqmGbKaVw
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw

Haxoxnenue B npupoe u
MPUMEHEHUE TUCAXapUJIOB

https://vadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYXXD6JAXKG Sw
https://yadi.sk/i/m7JIWStVvL0OOjw

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIEKYJI, (pu3nyecKue

https://yadi.sk/i/xzTFkkCWoZEdzqg
https://yadi.sk/i/3RgYRct5D3b0kw

81 N https://yadi.sk/i/KzQdw6byK6iX3w
1 XMMHUHCCKHE CBOMCTRA, https://yadi.sk/i/BYXXD6JAXKG Sw
[IPUMCHCHHC https://yadi.sk/i/m7JIWStVvLOOjw
82 [TonsiTHE 006 UCKYCCTBEHHBIX bubnnorexka HOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHsIx 3a1a4
83 Ha OIpesesIeHUE J10JIU bubnuoreka [JOK
BBIXOJa IPOYKTA PEAKLIMU OT https://m.edsoo.ru/7fde47ef
TEOPETUICCKH BO3MOIKHOTO
CucreMatusanus u
84 000011IeHrEe 3HAHUN 110 Bubmorexa ITOK
m https://m.edso0.ru/08d4364c
pazueny
KonTponbHas pabota mo teme
85 "Kucnopoacoaepxarue bubnmnorexa LIOK
POACOACPAATI " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHCHHS
AMUHBI: K1accuduKarus,
CTpOGHHE MOTIEKY, 06mas https://orgchem.ru/
86 b ’ https://disk.yandex.ru/i/fFj HbBI1KKaaw
OpMYyTa, H30MCpHA, https://disk.yandex.ru/i/7nYblaD0Onca-5w
HOMEHKJIATypa 1 pusieckue https://yadi sk/i/kb5egOnMnYwF5g
CBOICTBa
https://orgchem.ru/
87 XUMHYECKHE CBOMCTBA https://disk.yandex.ru/i/fFj HbBI1KKaaw

anupaTHIECKUX aMUHOB

https://disk.yandex.ru/i/7nYblaDOnca-5w
https://yadi.sk/i/kb5egOnMnYwF5q



https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/kb5egOnMnYwF5g
https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/kb5egOnMnYwF5g

88

AnnnuH: CTPOCHUE aHUJIMHA,
0COOECHHOCTH XUMHUYECKHUX
CBOMCTB aHHMJIMHA

https://orgchem.ru/

https://disk.yandex.ru/i/fFj HbBI1KKaaw

https://disk.yandex.ru/i/7nYblaD0Onca-5w

https://yadi.sk/i/kb5egOnMnYwF5¢g

89

CriocoObI mostyueHust u
HNpUMEHEHUE amr(aTHIeCKIX
aAMUHOB

https://disk.yandex.ru/i/7nYblaDOnca-5w

90

AMWHOKHCIIOTHI:
HOMEHKJIaTypa U U30MEPHUS,
(hu3uYecKue CBOMCTRA.
OtnenbHbIC MPEICTABUTETN
0-aMHHOKHCJIOT

https://yadi.sk/i/kb5egOnMnYwF5

91

XuMHYeCcKre CBOMCTBA
aMHMHOKHCJIOT, UX
OMOJIOrNYECKOE 3HAUECHHUE
amuHokuciior. CuHTE3 U
TUAPOJIN3 TIENTUI0B

https://yadi.sk/i/kb5egOnMnYwF5

92

benku xak npupoaHsie
MIOJINMEPBL; CTPYKTYPBI
0enkoB

https://yadi.sk/i/ 8r5ntiVAaqgMQ

93

XHUMHUYECKHUE CBOMCTBA
0€eJIKOB

https://yadi.sk/i/ 8r5ntiVAaqgMQ

94

A3zoTcoaepkalime
IreTCPOUUKINYICCKHC
coennHenus. HykienHoBsie
KHMCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornyeckas poJsib

https://yadi.sk/i/ 8r5ntiVAaqgMQ

95

[IpakTnueckas padorta Ne 4.
Pemenne

bu6nuoreka [IOK
https://m.edsoo.ru/8e3c02d1



https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/kb5egOnMnYwF5g
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/kb5egOnMnYwF5
https://yadi.sk/i/kb5egOnMnYwF5
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://m.edsoo.ru/8e3c02d1

AKCIIEPUMEHTAJIbHBIX 3a]1a4
1o Teme "A3oTcoaeprKaiine
OpraHNYeCKUe COeTUHEHU"

[TpakTuyeckast pabora Ne 5.

Pemenue
96 AKCIICPUMEHTAIIbHBIX 33724 bubmorexa [IOK
https://m.edsoo.ru/bde3fdf6
o Teme "Pacno3naBanue
OpraHUYeCKUX COCTUHECHUI"
KonTponbhas padota no teme
97 " A3oTcoepKarue brbmmorexa LTOK
| https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
OCHOBHBIC IOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX https://disk.yandex.ru/i/Z1gOtnou5FkX_g
98 COEIMHEHUN U METOIBI UX https://disk.yandex.ru/i/3tr2N-dMi8-BOw
CHUHTE3a —IIOJUMEpPHU3aLlUs U https://yadi.sk/i/_8r5ntiVAaggMQ
IMOJIMKOHICHCAITHUS
99 [Tmactmaccel. YTunuzamnus u bubmmorexa [IOK
nepepaboTKa MiIacTuka https://m.edso00.ru/82242e0f
DnacToMephl: HaTYpaTbHBIN https://disk.yandex.ru/i/Z190tnouSFkX g
100 CUHTETUYECKUE KayUyKH. https://disk.yandex.ru/i/3tr2N-dMi8-BOw
Pesuna https://yadi.sk/i/ 8r5ntiVAaqqgMQ
Bosiokna: HatypanbHbIE, ) )
HCKYCCTBEHHBIE https://d!sk.vandex.ru/VZlthnou?FkX g
101 ’ https://disk.yandex.ru/i/3tr2N-dMi8-BOw
cunTeTHyeckue. Hommmeps: https://yadi.sk/i/_8r5ntiVAagqgMQ
CIIEIMAJIbHOIO HAa3HAYECHHS
ITpakTuyeckas padora Ne 6.
102 Pertteriiie bubmuorexa [JOK

OKCIICPUMCHTAJIBHBIX 3aJ1a4

https://m.edsoo.ru/3aebd77a



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://m.edsoo.ru/82242e0f
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://m.edsoo.ru/3aebd77a

o teMe ""Pacio3HaBaHue
JIacTMacc U BOJIOKOH"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




11 KJIACC

KommuectBo yacos

DneKTpoHHbIe HU(POBBIE

No Jara
Tema ypoxa Konrponsnsie | IIpakTuueckue 00pa3oBaTeIbHbIE
/1 Bcero W3y4YeHUs
paboThI paboThI pecypchl

1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubnmoreka [JOK
Xumuueckuit annement. M3otormbl 03.09.2024 | https://m.edsoo.ru/59c112ee

5 CtpoeHue IeKTPOHHBIX 000I04eK 1 bu6nuoreka [JOK
aTOMOB, KBaHTOBEIE YK CJIa 03.09.2024 | https://m.edsoo.ru/b4d9fffa

3 Knaccudukanust XaMHUUECKHX 3JIEMEHTOB 1 bubnmnoreka [HOK
(s-, p-, d-, f-amemenTsI) 04.09.2024 | https://m.edsoo.ru/61294af9

4 Pacnpenenenue 31eKTpOHOB 110 aTOMHBIM 1 bubmuorexa [IOK
opOuTaIsIM 10.09.2024 | https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(UTYpAITUH AaTOMOB

5 BHGMGETOB B OCHOSI){OAZIII)/I I;036 NEHHOM 1 bubmmorexa [TOK

K 10.09.2024 | https://m.edsoo.ru/8149e846

COCTOSTHUU

6 DIIEeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 bubnmnoreka [JOK
DIEeKTPOOTPULIATETLHOCTh 11.09.2024 | https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3akoH u [lepronnueckas

7 crucTeMa XUMMHU4YecKux anmemeHToB 1. 1. 1 bubmorexa [JOK
MeHeneeBa, CBsA3b C COBPEMEHHOM 17.09.2024 | https://m.edsoo.ru/16957c01
TEOpHUEN CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOHCTB

8 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK
UMHU TPOCTHIX U CIOXKHBIX BEIIECTB O 17.09.2024 | https://m.eds00.ru/f8468927
rpynmnaM u meprojam

9 CucrtemaTtu3anus 1 0000IICHUE 3HAHUIA 1 bubmuoreka [{OK
110 TeMe 18.09.2024 | https://m.edsoo.ru/8fad2942
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Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.

bu6nunorexa LIOK

10
Bonopoanas cBs3b. MexxmoleKysipHbIe 24.09.2024 | https://m.edsoo.ru/5a8072af
B3aMMOJICICTBUS
BaneHTHOCTh U BaJICHTHBIE BO3MOXHOCTH
1 aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPhI bubnmoreka [JOK
MOJIEKYJI C UX T€OMETPHIECKUM 25.09.2024 | https://m.edsoo.ru/3d2ca093
CTpOEHUEM
12 [IpencraBiaeHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUSX: COCTaB U HOMEHKJIATypa 25.09.2024 | https://m.edsoo.ru/8c66b12a
BemecTBa MOJIEKYIIIPHOTO U
13 HEMOJIEKYJIIPHOTO CTpoeHus. THmbl bu6mmoteka [JOK
KPUCTAJUTMYECKUX PEUIECTOK U CBOMCTBA 01.10.2024 | https://m.edsoo.ru/e167635b
BEIICCTB
[ToHsITHE O TUCTIEPCHBIX CHCTEMAX.
14 IIpencraBnenue 0 KOMIOUAHBIX bubmorexa HOK
e A 01.10.2024 | https://m.edsoo.ru/da2c70e4
pacTBopax
HctuaabIe pacTBOPHI: HACHIIIICHHBIE U
15 HEHACBI erHLIe r';CTBO I/IMH(jCTI) bubmorexa HOK
n P P ' 02.10.2024 | https://m.edsoo.ru/e9ccdd8d
Kpucramnornaparst
16 CniocoObI BeIpayKEHUST KOHIICHTPAIIUT bubnnorexa [JOK
pPacTBOPOB 08.10.2024 | https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM
17 MOHATUH ""MaccoBasi 107151 pACTBOPEHHOTO Bubmmorexa [IOK
" on HOTLP P " 08.10.2024 | https://m.edsoo.ru/785e0ab4
BelecTBa", "MOJIIpHAs KOHIICHTPAIHUS
18 Knaccudukanus u HoMeHKIaTypa bu6muoreka [JOK
HEOPTraHUYECKUX BEIECTB 09.10.2024 | https://m.edsoo.ru/bf9e108d
19 CucreMaruzaius 1 0000IICHIE 3HAHNUMN bubanoreka [JOK
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10 TEME 15.10.2024 | https://m.edsoo.ru/8d2c6a3a
KonTtponbHas pabora mo Temam
"Crpoenue atoMa. [lepuoanueckuit

20 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK
XUMHYEeCKHX deMeHToB Jl. U. 15.10.2024 | https://m.edsoo.ru/70a60aa4
MenneneeBa", "CTpoeHue BeliecTBa.
MHuoroo6pa3ue BermiecTn"
Knaccudukanus XuMHU4ecKux peakiui B
HEOPraHWYECKON U OpPraHu4eCcKOn

21 XUMHUHU. 3aKOH COXPaHEHUsI MacChl bubmuoreka [IOK
BEIIIECTB; 3aKOH COXPaHCHUS U 16.10.2024 | https://m.edsoo.ru/6335cdd2
MPEeBpaIeHHs] SHEPTUU TPU XUMHUECKUX
peaxusax

99 TennoBsie 3¢ (HeKThl XUMUYECKUX bubnuorexa [IOK
peakuuii. TepMoxumMudeckue ypaBHEHHs 22.10.2024 | https://m.edsoo.ru/d1db86da
Berurcnenus o ypaBHEHUSIM

23 XUMHUUYECKHUX PEeaKIMi u bubmmorexa [TOK

22.10.2024 | https://m.eds00.ru/87b13954

TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOH peakiuu, e

24 .
3aBHCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB 93.10.2024
Karanu3 u xaranusartopsl

25 r

OMOTEHHBIE H TE€TEPOTCHHBIC PEAKIIUU 05.11.2024

[IpakTuueckas padora Ne 1 o reme

26 "BausiHue pa3nuuHbIX GaKTOpPOB Ha bubmmorexa [JOK

P . P " 05.11.2024 | https://m.edsoo.ru/1facaldl

CKOpPOCTh XUMHUYECKOH peakiuu

97 OO0paTtuMbie U HEOOPATUMBIE PEAKIIUU. bubnuorexa [JOK
XVMHYECKOE paBHOBECHE 06.11.2024 | https://m.edsoo.ru/30952f9b
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[IpakTuueckas padora Ne 2 o reme

bubnunorexa LIOK

28 BUMAHHe pasiiaHbix $akTopos Ha " 12.11.2024 | https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XMMHYECKOTO PAaBHOBECHS
DIIEKTPOIUTHYECKAs JUCCOIMAITHS.
29 CI/IJIBHII):IG U ciaabbie 3JI1[eKT (I)lnnfm bubmorexa HIOK
L 12.11.2024 | https://m.edsoo.ru/5766bdf
CrerneHb AUCCOIUAIINH
Honnoe npoussenenune Boasl. Cpena
30 BOJIHBIX :CTBO (I)[B Bono Ho HI)II;I " bubmiorexa HOK
g p POB. DOAOPOA 13.11.2024 | https://m.edso0.ru/3966ca89
nokazatenb (pH) pactBopa
T o3 coiel. Pea ,
31 Hngfes:lro I/Ijl 11: acTI;(I)I H:x bubmorexa HOK
P HHe B pactiop 19.11.2024 |  https://m.edso0.ru/09d5a0hd
JIEKTPOJIUTOB
[TpakTiueckast pabota Ne 3 o teme
32 "XUMHUECKHUE PEAKIIUU B PACTBOPAX bubmorexa HOK
P B P P 19.11.2024 | https://m.edsoo.ru/2e3daeb0
JIIEKTPOJIUTOB
OKHCIIHTEIIbHO-BOCCTAaHOBUTEIHHBIC
33 eakiuu. Baxueniyme oKUCIUTEIN U bubmorexa [JOK
PEATIMH. 20.11.2024 | https://m.eds00.ru/56226060
BOCCTAaHOBUTEIIN
34 Metoa 31eKTpOHHOTO (3J€KTOHHO- bubnmnoreka HOK
MOHHOT0) OanaHca 26.11.2024 | https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmuoreka [IOK
BEILIECTB 26.11.2024 | https://m.edso0.ru/93fb97d2
36 Pemrenne 3a1a4u pa3andyHbIX THIIOB bubmorexa [JOK
AP 27.11.2024 | https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3aMyHBIX TUIIOB bubmmorexa [JOK
Adp 03.12.2024 | https://m.edsoo.ru/5afa265d
38 CucremaTtu3zanusi 1 0000IICHUE 3HAHUIA but6mmoreka [IOK
1o TeMe "XHUMHUYecKue peakuuu"” 03.12.2024 | https://m.edsoo.ru/c161eb85
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KonTtponbHas pabora o Teme

bubnunoreka LIOK

39
"XuMudeckue peakuu" 04.12.2024 | https://m.edsoo.ru/a8a0a930
[TonoxeHnrne HEMETAIOB B
[Teproauieckoi CUCTEME XUMHUYECKHIX
40 anemeHToB J[. . MenpeneeBa u bubmorexa OK
o 10.12.2024 | https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
®du3nyecKne CBOMCTBA HEMETAIIIIOB
41 AnoTponusi HEeMETaIoB (Ha IpUMEpE bubmmoreka [JOK
KHCII0po/a, cepbl, pocdopa u yriepoaa) 10.12.2024 | https://m.edsoo.ru/ef92c91c
42 Bonopon: nomyuenue, pusndeckue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA. [ mapuabl 11.12.2024 | https://m.edsoo0.ru/0aa8f613
["anoreHsl: HaXOXKACHUE B IPUPOJIE,
43 CIIOCOOBI MOJTydeHHUsI, PU3NUECKHUE U bubmorexa HOK
YIS, 17.12.2024 | https://m.eds00.ru/4e223795
XUMHUYECKHE CBOHCTBA
I"anorenoBonoponasl. Baxnernmne
44 KHCIIOPO coﬂepxci[l 1€ COeIMHEHUS Bubnmorexa [IOK
PONCOA-pIRAl A 17.12.2024 | https://m.eds00.ru/6b3255e6
raJIoreHOB
JlabopaTopHble U IPOMBIILIICHHBIE
45 CIOCOOBI MOTYyYEHUS TaJOTEHOB. bubnuotexa [JOK
[IpuMeHeHne TaoreHoB U UX 18.12.2024 | https://m.edsoo.ru/6971acad
COEIMHEHU I
[IpakTuueckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTATBHBIX 33134 TI0 TEME Bubmmorexa [IOK
" P " 8 24.12.2024 | https://m.edsoo.ru/8b26fecd
l'anorenst
Kucnopon: mabopatopHbie u
47 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS, bu6muoreka [JOK
dbusznyecKrue 1 XUMUYECKHE CBONCTBA. 24.12.2024 | https://m.edsoo.ru/c8abc36a

O30H. HpI/IMeHeHI/IC KHcCJIopoaa 1 030Ha
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bubnunoreka LIOK

48 ORCHJLE! 1 ICPOKCHEL 25.12.2024 | https://m.edsoo.ru/5c8816a0
49 Permienue 3aa4 pa3Iu4HbIX TUIIOB bubmorexa LOK
AP 14.01.2025 |  https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOKJIEHHE B IIPUPOJIE, CITOCOOBI
50 HOJI'I) CHUSA qz)[nmqecmfe II/)I );HHMHHGCKPIC bubmmorexa [JOK
qu ’ 14.01.2025 | https://m.edsoo.ru/46afael6
CBOMCTBA
bubmuoreka [IOK

51
Ceposonopor, cytepue! 15.01.2025 | https://m.edsoo.ru/7c875999
Kucnopoacoaepkaniiue CoeIuHEHHS

52 cephl gcfﬁe?mlz)ﬂ? CBoﬁCTI; cepHOU bubmorexa HOK

PEL- P 21.01.2025 | https://m.edsoo.ru/8cfa2548
KHMCIIOTBI
[IpakTuueckas padora Ne 5. Pemenue
53 SKCIEPUMEHTAIBHBIX 33724 110 TEME bubmorexa [IOK
" P . " 21.01.2025 | https://m.edsoo.ru/0afb05e4
Cepa u €€ coelMHEeHUs
A3OT: HaX0XKJICHUE B TIPUPO/IE, CIIOCOOBI
54 MOJIy4eHUs, PU3NYECKUE U XUMUUECKHE bubmorexa LHOK
qu ’ 22.01.2025 | https://m.edsoo.ru/badd2255
CBOWCTBA. AMMUAK, HUTPUIBI
Kucnopoacoaepxamue coeanHeHUS
55 azora %(i)6;{§OCTI;II CBofIciIB a30THOI bubmorexa LHOK
i 28.01.2025 | https://m.edsoo.ru/e2965afe
KHCJIOTBI

56 [IpumeneHue a30Ta U €ro COeAMHEHUH. bubnunorexa LIOK
A30THBIE yI0OpEeHMSI 28.01.2025 | https://m.edsoo.ru/129f5059
®docdop: HaxOXkIEHUE B IPUPOJIE,

57 CIocoObI ONMy4YeHUs!, PUINIECKUE U bubmmoreka [JOK
XUMH4eckue cBoiictBa. Pochuas u 29.01.2025 | https://m.edsoo.ru/9a6b43ec
bochun

58 Oxkcunsl pocdopa, pochopcoaepxariue bubnmnorexa [JOK
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kucinoThl. Comu pochopHO KUCITOTHI 04.02.2025 | https://m.edsoo.ru/c7a2d429

59 [Mpumenenne docdopa u ero bu6muoreka [IOK
coeaunenuii. ochopusie yn1oopeHus 04.02.2025 | https://m.edsoo.ru/a218070a
[TpakTruueckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAJIBHEIX 3a/1a4 110 TEME bubmmorexa HOK

P 05.02.2025 | https://m.edsoo.ru/8175ac3f
"A30t u pochop u ux coenuHeHU"
VYriepos: HaxoXIeHUE B IPUPOJIE,

61 AJUTOTPOITHBIEC MOTU(DUKALINH; bu6nmorexa LIOK
dbuznyecKkrue 1 XuMHUYEeCKHe CBONCTBA, 11.02.2025 | https://m.edsoo.ru/1eb19f9e
IPUMCHCHUE
Oxkcup yriaepoga(ll), oxen

62 e I([)y;:(l\/p) . (OJ'I)LHa}I Kicnom ueé bubmorexa HOK
YHIEpoA > Yt 11.02.2025 | https://m.edsoo.ru/dba58adf
COJIH

63 Pemenwne 3agay pa3nuyHbIX TUIIOB bubmorexa [IOK

AdLP 12.02.2025 | https://m.edso0.ru/6029b609
Kpemunii: HaxoXXaeHNUe B IIPUPOJIE,
64 05000651 OJ e}fm q)n3nzefl<ne u bubmmorexa [IOK
i L 18.02.2025 | https://m.edso0.ru/143558ab
XHMHYECKHE CBOMCTBA

65 Oxkcua kpemuausi(1V), kpemaueBas bubnnorexa [JOK
KHCJIOTA, CUIUKATEI 18.02.2025 | https://m.edsoo.ru/3170e7b1
IIpuMeHeHne KpEMHHUS U €T0 bubmuoreka [JOK

66 coequHeHni. CTEKII0, €ro MoJIydeHue, 19.02.2025 https://m.edsoo.ru/393cdac0
BHJIBI CTEKJIa T https://m.edsoo.ru/5823cefb

67 Penrenne 3a1a4 pa3nuyHEIX TUIIOB bubmorexa LIOK

AdLP 25.02.2025 | https://m.edsoo.ru/b624f801

68 Cucremarusanus 1 0000IeHNE 3HAHUN bubanoreka [JOK
o teme "Hemeramisr" 25.02.2025 | https://m.edsoo.ru/6e864db5

69 KonTponbHas padboTa 1mo Teme bu6mmoreka [JOK
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"Hemeramnsr" 26.02.2025 | https://m.edsoo.ru/d0484c76
20 AHanu3 pe3yinbTaToB KOHTPOJIbHON bubnuorexa LIOK
paboThI, KOPPEKIIUS OIHUOOK 04.03.2025 | https://m.edsoo.ru/2b7e9510
[Tonoxxenue metaiioB B [lepuoanyeckoii
7 CHCTEME XMMHYECKUX 3JIEMCHTOB. bubnuotexa [JOK
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX 04.03.2025 | https://m.edsoo.ru/9839c16c
000JI09eK aTOMOB METaJIJIOB
OO6mue Gpu3nuecKre CBOMCTBA METAILIOB.
72 [IprMeHeHne METaIOB B OBITY U bubmorexa LHOK
P y 05.03.2025 | https://m.edsoo.ru/51dac9d3
TEXHHUKE
73 CnnaBbl MeTaiioB. Koppo3ust meTamioB bubmorexa [IOK
- ROPP 11.03.2025 | https://m.edso0.ru/42b872e3
74 Penienue 3a1a4 pa3anyHbIX TUIIOB bubmorexa [IOK
P 11.03.2025 | https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUHN Psi HATIPSHKCHUI
75 MeTanJI:OB OO0mue cnoio%m ngn SHHUS bubmorexa [JOK
-om i 12.03.2025 | https://m.edsoo.ru/94eb377a
METaJIJIOB
O61as xapakrepucTuka Meramion |A-
rpymsl lleproanyeckoi cucteMbl
76 XUMHYECKHX 3eMeHTOB. HaTpuii n bubnuotexa [JOK
KaJIWi: Toy4YeHue, Gu3ndeckue u 18.03.2025 | https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COEAMHEHUIN
O6mas xapaktepuctuka metamioB |A-
rpynisl [leproandeckoi cucTeMbl
77 le}ll\/[nnquKni anHeMeHTOB Marnuii u bubmmorexa TIOK
' 18.03.2025 | https://m.edsoo.ru/7c3e49c0

KaJbLMI: TIOTy4YeHue, Gusnyeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
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IMMPOCTHIX BEUICCTB U UX COGI{I/IHCHI/Iﬁ

78 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [IOK
YCTpaHEHUS 19.03.2025 | https://m.edsoo.ru/c74bfae9
79 AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U bubnmnoreka HOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE 01.04.2025 | https://m.edsoo.ru/0e79b266
AmMdoTepHbIE CBOMCTBA OKCHIA U
80 TUJIPOKCH]IA ATTFOMUHHS, bu6nunorexa LIOK
TUIPOKCOKOMIUIEKCHI aJIFOMUHHUS, UX 01.04.2025 | https://m.edsoo.ru/5d12d318
pUMEHEHHE
81 P
eIICHUE 3a]1a4 Pa3IMYHbIX THUIIOB 02.04.2025
[IpakTuueckas pabora Ne 7. Pemenue
82 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME buGnuorexa [IOK
" " 08.04.2025 | https://m.edsoo.ru/27a4af43
MerTasl TI1aBHBIX OATPYIT
OO0m1as XxapakKTepUCTUKA METAIIOB
83 no0ouHbIX noarpynn (b-rpymnm) bubmmnoreka HOK
[Tepuoanyueckoil CUCTEMBI XUMUYECKUX 08.04.2025 | https://m.edso0.ru/610d7431
3JIEMEHTOB
Du3nYeCcKne 1 XUMUYECKUE CBOMCTBA
84 XpoMa M €ro COSIUHEHNH, UX bubmorexa LOK
P ’ 09.04.2025 | https://m.edsoo.ru/9911bef3
IPUMCHEHUE
Baxwueiimme coenMHEeHNs] MapraHia.
85 [lepmanTaHaT Kaaus, €ro OKUCIUTEIHHBIC bubmmorexa [JOK
P ’ 15.04.2025 | https://m.eds00.ru/039d69c8
CBOMCTBa
du3nyecKkue 1 XUMUIECKIE CBONCTBA
86 xKenesa u ero coequHenuit. [lonydenue u bubmmorexa [JOK
' y 15.04.2025 | https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CIIJIaBOB XKee3a
87 du3nyecKrue U XUMUUECKHIE CBOMCTBA bu6nunorexa LIOK
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MeI U e€ COeIMHCHUH, UX IPUMECHEHHE 16.04.2025 | https://m.edsoo.ru/2bc0f954
Du3nyecKre 1 XMMAYECKUE CBOMCTBA
88 IIMHKA B €r0 COCTUHEHUM, NX but6mmoreka [IOK
npuMeHeHue. [ MIpoKCOKOMIIEKChI 22.04.2025 | https://m.edsoo.ru/b1f2beal
[IUHKA
[Ipaktuueckas padora Ne 8. Pemenue
89 HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME Bubmmorera [IOK
22.04.2025 | https://m.edsoo.ru/a6e352ea
"Mertauiel TOOOYHBIX oArpymm"”
90 Perienne 3a1ayu pa3andyHbIX THIIOB bubmorexa [JOK
AP 23.04.2025 | https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATU3ALUS
91 M3YYEHHOTO MaTepuaa o TeMe bubmorexa HOK
" i " P 29.04.2025 | https://m.edsoo.ru/e91fe975
Meraiuibl
92 KonTponbhas pabota no Teme bubmmoreka [JOK
"Metamnsr" 29.04.2025 | https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHON bubmuoreka [JOK
paboThI, KOPPEKITUs OMHUOOK 30.04.2025 | https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHun
94 YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA. bubmuoteka [IOK
[TonsaTue o HayYHBIX METOJAX 06.05.2025 | https://m.edsoo.ru/080felf0
WCCJICJIOBAHMSI BEIIECTB
HaydHble TPUHITUITE OpTaHU3aIHH
95 XUMHYECKOTO MMPON3BO/ICTBA. bubnunorexa LIOK
[TpompIiIeHHBIE CITOCOOBI TTOJTYIECHHS 06.05.2025 | https://m.edsoo.ru/2e45a44f
BaKHEHIIINX BEIIECTB
96 XUMHUYECKOE 3arpsA3HEHUE OKPYKaIOIIen bubmmoreka [JOK
CpENbl ¥ €T0 MOCIICICTBUS 07.05.2025 | https://m.edsoo.ru/9f11bf51
97 XUMHUS U 310pOBBE UEIOBEKA. bubmuoteka [IOK



https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51

JlexapcTBeHHBIE CpEICTBA 13.05.2025 | https://m.edsoo.ru/a6552721
08 Xumust nuny. Posib xumMuu B 1 bubmuorexa [IOK
00€eCIICUeHNH MMHUINEBON 0€30I1aCHOCTH 13.05.2025 | https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromepHbie 1 bubnmnoreka HOK
cpexnctBa. beiToBast xumus 14.05.2025 | https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENBCTBE. BaxkHeiine
100 CTPOUTEIbHBIC U KOHCT MOHHBIC 1 bubmorexa HOK
P Pyt 20.05.2025 | https://m.edsoo.ru/61e69003
MaTepHuabl
XUMHUS B CEIIBCKOM XO3SHCTBE.
101 Opraanyeckyue ¥ MUHEpaIbHbIC 1 bubmorexa [IOK
P P 20.05.2025 | https://m.edsoo.ru/fd39587d
ynobpeHus
102 Cucremaru3zanus 1 0000IeHre 3HAHU I 1 bubnunoreka LIOK
1o TeMe 21.05.2025 | https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH

A.H., Akunonepsoe o0uiectBo «M3narensctBo «IIpocBemnienue»

METOANYECKHUE MATEPUAJIbI JJISA YUUTEJIS

1. 'a6puensa O.C., OcrpoymoB WN.I'. HacTtonpHas kHura yuurens. Xumus. 11
kiacc. — M.: Jlpoda, 2017.

2. TI'abpuensn O.C., bepéskun [1.H., YmakoBa A.A. u ap. KoHTposbHbIe U
poBepouHbIe PadboThl Mo xumuK. 11 knacc — M.: Ipoda, 2013.

3. Kupskos B.I'. Oprannueckas xumusa. —M.: [Ipocsemenue, 2003

4. JInguu P.A., SIxumosa E.E., BopornukoBa H.A. Xumusa. Metoanueckue
matepuansl 10-11 kmaccel. - M.: [Ipoda, 2020

5. Hazaposa I'.C., JlaBpoBa B.H. Ucnonp3oBanue yueOGHOTO 000py0BaHUS HA
MPAKTUYECKUX 3aHATUAX 1O Xumuu. —M., 2020

6. Jlugun P.A u ap. Xumus. 10-11 knaccel. Jlugaktuueckrne maTepralibl
(Pemenue 3agau). — M.: Ipoda,2015.

7. Jluguu P.A., Maprymuc B.b. Xumus. 10-11 knaccel. Jlugaktuyeckue

matepuanbl. (Tectsr u mpoBepounsie 3aaanus). — M.: JIpoda, 2015.



IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Yuu py, Auesnuk py, [Ipocsemenue, https://orgchem.ru/, http://school-

collection.edu.ru/
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