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IHOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamMMa 1o XMMHUU Ha YpOBHE CPEIHEro 00IIero oopa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
benepanbHOI oOpa3zoBaTeIbHON IIPOTPaMMBI CPEIHETO o01ero
ob6pazoBanus(POIl COO), npeacraBiaeHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
depepaliuy, peaU3yIOMIUX OCHOBHbIE 00pa3oBaTEIbHbIE MPOTPAMMBI, U
OCHOBHBIX TMONOXKeHU «Ctparerun pa3BuTus Bocnutanuss B Poccuiickoi
deneparuu Ha niepuo 10 2025 rona» (Pacnopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HW3YUYEHMs] 3aHMMAET Ba)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3oBanusi ydammxcs 10-11 kimaccos.
W3yuenue mpeamera, peanmsyeMoe B YCIOBUAX JU(DQPepeHIIMpOBaHHOTO,
npoduILHOTO O0y4YeHMs, MPU3BAHO OOECIEeYuTh 00IIeo0pa3oBaTeIbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalyy UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXKe s
POJIOJDKEHUST OOyYeHHUS] B OpPraHu3anusiax MpodecCHOHAIBLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJTHOM M3 NPHUOPUTETHBIX AUCHUILIUH.

B mporpamme mno XuMUM Ha3Hauye€HHE IpeaMera «XUMHUS» TMO0JIy4aeT
NoApOOHYI0  MHTEpIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosioxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH, COAEpkKaHUS,
pe3yibTaToB OOy4eHHs W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJSIIOTCS CIIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHU (PYHKITUHN:

e uHPOPMAIIMOHHO-METOJUYECKAs, peau3alus KOTOpol olecrneunBaeT
MOJIy4Y€HHUE NPEACTaBICHUS O UEJAX, COAEpKaHuHU, OOUIel cTpareruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIOIINXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OMpe/ieSiCHHe: TPUHIMUIIOB CTPYKTYPUPOBAHHUS W TMOCJIEAOBATEILHOCTH
M3YUYCHHSI Yy4EOHOro maTepuana, KOJWYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTePUCTUK; TOJIX0JI0B K (HOPMHUPOBAHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHKEHMM OOydaroluxcs B
paMKax UTOTOBOM arTecTalud B (QopMe eAUHOTO TOCyAapCTBEHHOIO
AK3aMEHa MO XUMHUH.

[Tporpamma asis yriyOaEHHOTO U3YUYEHUST XUMUU:



e YCTaHABIMBAET WHBAPHAHTHOE MPEIAMETHOE COJEp)KaHHEe, 00s3aTebHOe
JUISL W3Y4YeHUsT B paMKaxX OTHCNbHBIX Mpoduiei, mnperycMaTpuBaeT
pacnpeneneHue M CTPYKTYpPUPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
CoJlep KaTelIbHBIM JIMHUSAM/pa3ienam Kypca;

e HaéT MPHUMEpPHOE pacHpeesieHne yueOHOrO0 BpPEMEHH, PEKOMEHIYyEeMOTO
JUISl UBYUYEHUSI OTJEIbHBIX TEM;

e IMpejJiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh H3Y4YEHUs y4eOHOTO
Marepuaga ¢ y4€TOM JIOTHKH MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEXKIIPEIMETHBIX CBSI3EH;

e N1a€T METOJMYECKYIO0 MHTEPIIPETALNIO LEJeH U 3a/1a4 U3YUYCHHs IpeaMeTa
Ha yTiyOJEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ PE3YJIbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTelbHON
MpOrpaMMBbl CpEIIHETO o0111eTO oOpa3zoBaHUs (IMYHOCTHBIX,
METANpPEIMETHBIX, MPEIMETHBIX), & TAKXKE C Y4YETOM OCHOBHBIX BHJIOB
y4ueOHO-TIO3HABATEIbHBIX JEHCTBUNA  0OydHaromerocs IO OCBOCHHIO
CoJIep KaHUs IPEeIMETA.

[Io BceM Ha3BaHHBIM MO3UIUSIM B IPOrpaMMe IO XUMHUHU MPEAyCMOTpPEeHa
MPEEeMCTBEHHOCTh C OOy4YeHHEM XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi. 3a TmpelelaMd YCTAaHOBJICHHOW MPOrpaMMON 1O  XUMUU
00s13aTeNIbHON (MHBAPUAHTHOM) COCTABIISIONICH CoJlep KaHMsl y4eOHOro mpeaMera
«XuMHs» OCTa€Tcsi BO3MOXXHOCTh BbIOOpa €ro BapUATUBHOM COCTaBIISIOLIEH,
KOTOpasi JI0JKHA OMPENEsAThCS B COOTBETCTBHM C HANpPaBICHUEM KOHKPETHOIO
npoduiis 00yueHus.

B cootBeTcTBUM ¢ KOHUENTyaidbHbIMU mojoxeHusmMu PIrOC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOro U YIUIYOJIEHHOIO YpOBHEM B cHCTEME
nuddepeHIUpOBaHHOTO OOYyYEHHUsT Ha YPOBHE CpEeAHEro ooOIero oOpa3oBaHUS
XUMHUSI Ha YPOBHE VYINIYOJNEHHOTO W3Y4YEHHsS HANpaBlIE€H Ha pealu3aluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOIIMM  3TalOM  MOJYYEHUS  XHUMHYECKOTO
oOpa3oBaHMsi B paMKax M3Yy4YEHHsS CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpPTaHU3ALMAX CPEIHETO MPO(PECCHOHATHLHOTO
oOpazoBaHusa. B 3Toil cBs3uM u3yueHue mnpeamera «XUMHUSD OPUEHTUPOBAHO
NPEUMYIIECTBEHHO HA  paclIMpeHue W  yIrIyOJieHWe TeOpeTHYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BRIOPABIIUX OMPENEAEHHBIN Tpoduiib
00y4eHHUsI, B TOM YHUCJIE C IEPCIEKTUBOM MOCIEAYIONIEr0 MOJYYEHUs XUMHUYECKOTO
00pa3oBaHus B opraHuzanusax npodeccuoHanbHoro oopazoBanus. Hapsiay ¢ atum,
B cBere TpeboBanuiit ®I'OC COO Kk MmIaHUPYEMBIM peE3yJbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEIBPHON MPOTPaMMBbI CpeaHEro o0IIero oOpa3oBaHUs
HU3yueHHue TmpeaMera «XuUMHUs OpPHEHTUPOBAHO TaKXKe Ha pelieHue 3ajaad



BOCITUTAHUS U COIMAIBHOTO Pa3BHUTHs OOydaromwuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOIIEMHTEIIEKTYabHBIX YMEHHUH, YMEHUN palMoHaIM3alMid y4eOHOro Tpyaa u
0000IIEHHBIX  CIOCOOOB  JCATEIBHOCTH, HWMEIOUIUX  MEXKIUCIUIUTMHAPHBIN,
HAJIPEIMETHBIA XapaKTep.

CocraBisifolIUMH TIpeAMEeTa «XUMHUs Ha YPOBHE YIiayOJEHHOTO H3Yy4YEHUS
SBIIAIOTCS yIUIyOn€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHun MoAX0/I0B K OTOOPY M CTPYKTYpHOM
OpraHM3allui COJIEPXKAHUSI ITUX KYypCOB B MporpamMMe IO XHMHH 3a OCHOBY
npuHaTel nofokeHnss GI'OC COO o pazmuuusax 0a30BOr0 W yriyOJIEHHOTO
YPOBHEHN U3YUEHHUS IIPEAMETA.

OcHoBy cozaepxkanus KypcoB «Opranudeckas xumus» ©u «OOmas #u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIMHOCTb MPEJAMETHBIX 3HAHUN U
YMEHUHM, OTHOCAIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHsS MpeAMeTa. JTa CHUCTEMA
3HAHMM [0Jy4aeT ONpEeNEIEHHOE TEOPETHUYECKOE JIONOJIHEHHE, MO3BOJSIOIEE
OCO3HAaHHO OCBOWTH CYIIECTBEHHO OoOJbIIUKA O0BEM  (AKTOIOTHYECKOTO
MaTepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera olecreueHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEJIUYEHUS] OO0BEMA 3HAHUW O XHUMHYECKUX
DJIEMEHTAaX U CBOMCTBAX WX COCIWHEHUN HA OCHOBE PACHIMPCHUS U yTIyOJIeHus
MpEACTaBICHUM O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTAX
MPOTEKAaHMS PEaKLMi, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XMMUYECKON KUHETHKU
U TepMoauHamMuku. WM3ydeHue mnepuoauueckoro 3akoHa u Ilepuoamdeckoi
CUCTEMbl  XUMHUYECKUX  DJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXAaHUUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUUYECKasl CBA3b
00BSACHSIETCS] ¢ TOYKH 3PEHUS SHEPTeTUUECKUX U3MEHEHU Npu €€ 00pa3oBaHUU U
pa3pylieHun, a TakKe ¢ TOYKU 3PEHHS] MEXaHU3MOB e€ oOpaszoBaHus. 3yueHue
TUMOB  peakuu  JomojHAeTcs  (OpMHUpOBAHMEM  MPEJACTABICHUH 00
IIEKTPOXUMHUYECKUX IMpoIeccax U NEKTPOJIU3€E PACIIABOB U PACTBOPOB BEILIECTB.
B kypce oprannueckoil XMMHUHM TIPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTU
COEIMHEHUM yaenseTcss oco00e BHUMaHHUE BOIPOcaM 00 3JEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max PEeaKIuii.

Ocoboe 3HayeHHWEe HMEET TO, 4YTO Ha COJEpkKaHUE KYpCOB XUMHUHU
yTIyONEHHOTO YPOBHS U3YYCHHS JJI KIACCOB ONMPEASIEHHOTO Mpodus (TIaBHBIM
oOpazoM Ha WX CTPYKTypy H XapakTep MAOMOJTHEHWH K OOIeid cucreme
MpPEAMETHBIX 3HAHHI) OKa3bIBAIOT BIMSIHUE CMEXKHbIE IpeaMeThl. Tak, Hampumep,
B COJIepKaHUM TpeaMeTa NIl KJIacCOB XMMHUKO-(u3ndeckoro npodusisi 060ibI10e
3Ha4YCHUE OYyyT UMETh AJIEMEHThl yueOHOro Marepuaia mo ooOmei xumuu. [lpu
W3YYCHUW TIpeJMeTa B JAaHHOM CJydae akIeHT OyneT cieilaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUW B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopusi (MOJEKyJsipHast Teopusi B (U3HKE), 3aKOHBI COXpPaHEHUs



MacChl M JHEPIUM, 3aKOHBl TEPMOAWHAMUKH, 3JIEKTPOIM3d, MPEICTABICHUA O
CTPOEHUHU BELLECTB U IPYroe.

B TO ke BpeMsa B COAEp)KaHMM MpeaMeTa Uil KJIACCOB XHUMHMKO-
ouonoruueckoro npoduiast OONbLINI yAENbHBIN Bec OyneT UMETh OpraHuveckas
xumus. B 3TOM ciiydae mpenocTaBisieTcsl  BO3MOXHOCTh  Ansi  Oosee
OOCTOSITEIBHOTO ~ PAaCCMOTPEHHUS  XMMMUYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBbI, B COCTaB KOTOPOW BXOJAT, K MpUMEPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMIUIbI, OEIKH, YIJIEBOJbI, HYKJIEHHOBBIE
KHUCJIOTBI U apyrue. IIpm 3ToM 3HaHMA O COCTaBE M CBOMCTBAX NPEACTABUTEICH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIIY)KaT OCHOBOM I W3y4CHUS
CYIIHOCTH Ipo1eccoB (POTOCUHTE3A, IbIXaHUs, MUIEBAPECHHUS.

B nnane dopmupoBaHus OCHOB Hay4HOrO MHPOBO33PEHUS, OCBOEHUS
0O0lIeHayYHbIX METOJIOB [MO3HAHMSI U OTIbITA PAKTUYECKOIO MPUMEHEHHUS HAYyYHBIX
3HAaHMM HM3y4YEeHHE NpeaMera «XUMHUsS» Ha yIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMH MpeAMETaMHu, BXOISIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHblEe mpeaMeTb», «MartemaTuka u
uH(popmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu w3ydyennn ydeOHOro mpeamera «XUMHS» Ha YIIyOJIEHHOM YpOBHE
TaKXke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHEro obmiero odpa3oBaHus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENICHHON 3HAUYMMOCTH SIBJIsieTCS (POPMHpPOBAHUE OCHOB
HAyKM XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. Pemenne
3TOM 3amaud Ha YrayOJIEHHOM YpOBHE H3y4YeHHUS NpeaMeTa Mpernoaraet
peanu3anuio TaKux LeeH, Kak:

e (opmMupoBaHue TpPEACTABICHUI: O MaTepPUATLHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTAX U I03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B 0OeCreueHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHHWH  IpoOiemM
HKOJIOTUYECKOM, YHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEIMIMHBI, CO3JaHUN HOBBIX MAaTepHUaOB, HOBBIX UCTOYHHUKOB YHEPIUU, B
00€eCleYeHnn PalrOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJIbTYphl UYEJIOBEKA, a TAKKE 3KOJIOTMYECKU
00O0CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MIPUPOTHON CPEIE;

e OCBOCHHME CHCTEMBI 3HAHUM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: (PyHIaMEHTAbHbIX
IIOHATUN, 3aKOHOB M TEOPUM XHUMHUHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKUX PEAKLUH, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IINX
Hay4HBIX IPUHLHUIAX XUMHUYECKOTO POU3BOICTBA;

dbopmupoBaHue y oOyyarommxcst OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKUX 3HAHUU 711 OOBACHEHUS
KITFOUEBBIX HJIEH U MPOOJIEeM COBPEMEHHOM XWUMUHU, IJII OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHs TPOOJIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIu3a U OIIEHKH C MO3UIIMHN SKOJOTHUYECKON 0€30MacHOCTH MOCIEICTBUM
OBITOBOM U MPOU3BOJCTBEHHOW JIEATEIHHOCTH YEJIOBEKa, CBSA3aHHOM C
XUMUYECKUM  TPOU3BOJACTBOM, HCIIONB30BaHUEM U  TepepadOTKON
BEILIECTB;

yriyOjieHne  TMPEeACTABICHMM O  HAy4YHbIX  METOJaXx  MO3HaHWuS,
HEOOXOJIUMBIX [IJII TPUOOPETeHUs] YMEHHM OPUEHTHUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHUS XUMUYECKUX SIBICHHM, WMEIOMUX MECTO B
MPUPOJIE, B MPAKTUYECKOU IEITEIHbHOCTH U TTOBCETHEBHOM KU3HH.

B mumane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYyHKUMNA LENOCTHOM CHUCTEMBbl CPEJHEro oOuiero oOpa3zoBaHUs NpPHU U3YUYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypoBHE OCOOyIO0  aKTyaJbHOCTb
IpUOOPETAIOT TaKKUE LETU U 3a7a4H, KaK:

BOCTIUTaHHE YyOEKJAEHHOCTH B II03HABACMOCTH SIBJICHUW TPHPOJIEI,
YBOXEGHHS K TMIPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUUYCCKUX W
NPHUKJIATHBIX HCCICAOBAHUNA B XMMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHMBAlMA K OOYYCHHWIO M TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMUTAHWUIO  HAa  OCHOBE  YCBOCHUSA
OO0IIIeYeT0BEYECKUX IEHHOCTEIH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYCCKUX
crocoOHOCTe oOydJaromuxcs, (GOPMHPOBAHWE Y HHX CO3HATEIBHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHHWIO M HETMPEPHIBHOMY OOpa30BaHHIO Kak
YCIIOBHUIO YCIENIHOH MpodeccnoHaTbHON U 00IIECTBEHHON IEATEIBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBbI0 M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

dbopMUpPOBaHWE YMEHHH W HAaBBIKOB Pa3yMHOTO IPUPOIOIIOIb30BAHHMS,
pa3BUTHE IKOJIIOTUUYECKON KYJIbTYphI, IPUOOPETCHUE OIBITa OOIIECTBEHHO-
MIOJIC3HOM IKOJOTUIECKON eI TETLHOCTH.

OO6miee 4KnCiIO 4YacoB, MPEAYCMOTPEHHBIX JJISI U3yYEHUSI XUMUU Ha YIIIyOJIEHHOM
YpOBHE CpeaHero obmiero oopasoBanus, cocraBiser 204 gacos: B 10 kmacce —
102 vaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Hezeno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKON XUMHUM.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XUMHUH, NPEACTABICHHE O
MHOT000pa3uy OPraHU4eCKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BaleHTHbIE BO3MOYKHOCTHM aToMa yriepoaa. XUMHUYECKas CBA3b B
OPraHMYECKUX COCOUHEHHSIX. THUMNbl THOpUAM3AIMM aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOW CBsI3U (OOMEHHBINH M JOHOPHO-
aKUENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaJNe, G- U T-CBA3M.
OpunapHasi, ABOMHas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykileoduie u
anekTpodue.

Teopus cTpoeHHMsi opraHudeckux coeauHenuii A.M. bBytiepoBa u
COBPEMEHHBIE MPEJCTABIICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYEeCKUX COEIUHEHUU. MOIeKyJsIpHblE U  CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble (GOpMyJibl pa3IU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHAs,
ckenetHass. M3omepus. Buasl H30MeEpuu: CTPyKTypHas, IPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3((HEKTH B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN 3PDEKTHI).

[IpencraBnenne o kKinaccupUKALUKM OpraHuyeckux BeuniecTB. lloHaTne o
¢ynkuonanpHON rpynme. ['omonorus. 'omonoruueckue psaasl. CucreMaTnieckas
HOMeHKaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHble Ha3BaHUS
OTJIETBHBIX MIPEJICTABUTEIICH.

Oco0OeHHOCTH U KJaccu(UKalus OpraHuyeckux peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKLIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJBl M3y4YEHHUS BELIECTB U MX IPEBPAILLCHUMN:
O3HaKoOMJIeHHE ¢ oOpa3laMu OpraHMYecKUX BELIECTB M MaTepuajiaMM Ha HX
OCHOBE, OMBITHl IO MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB IPU HArpeBaHUU
(mnaBneHue, OOYTJMBaHME W TOPEHHUE), KOHCTPYMPOBAHHWE MOJENEH MOJIEKYI
OpPraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Anxanbl. ['omonorndeckuil psij ankaHoB, o0mas (Gopmyiia, HOMEHKIIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, Sp°-
rudopuaM3almsl aTOMHBIX OpOuUTaliel yriaepoja, o-cBsi3b. dusmyeckue cBONCTBA
QJIKaHOB.



XVWMHUYECKHE CBOMCTBA QJIKAaHOB: pPEaKUWH 3aMEIICHMs, HW30MEpHU3aLUHU,
JNEruApUPOBAHUS, IUKIN3ALNHY, TUPOJIN3a, KpeKUHra, ropenus. IIpeacraBinenue o
MEXaHNU3ME PEAKIUI PAJUKAIBHOTO 3aMEILICHHUS.

Haxoxnenue B mpupoae. CriocoObl NOTyYeHUs U IPUMEHEHUE ATKAHOB.

[Muknoankansl. O6mas ¢popMyna, HOMEHKIaTypa u uzomepus. OcodeHHOCTH
CTPOCHHSI M XUMHUYECKMX CBOMCTB MajblX (IMKJIONPOIAH, IUKIOOyTaH) H
OOBIYHBIX (IIUKIIOTIEHTaH, IUKJIOTreKcaH) HMUKIoankaHoB. CrocoObl MONy4YeHHUs U
IIPUMEHEHUE UKIIOAIKAHOB.

Ankenpl. ['oMoIOTHYeCKUi psii allKeHOB, 001mas GopmMyia, HOMEHKIIATYpA.
DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKEHOB,  Sp*-
ruOpuau3anusi aTOMHBIX opOuTaned yriepoaa, o- u m-cBa3u. CTpykTypHas u
reoMerpudeckas (uuc-tpaHc-) wuszoMepusi. Dusmyeckue CBONCTBA aJKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKIMU IPUCOCAUHEHHMS, 3aAMELICHUS B O-IIOJIOKECHHE
IIPU JIBOMHOW CBSA3W, MOJUMEpU3aUMU W okucieHus. [IpaBuno MapkoBHHMKOBa.
KauecTBeHHbIE peakiuy Ha JBOHHYIO CBsI3b. CHOCOOBI MOTYYEHUsS] U IPUMEHEHNE
AJIKEHOB.

Anxanuensl. Knaccudukainus ankaaneHoB (CONpsKEHHbBIE, W30JIMPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOT'O CTPOCHUSI 1 XMMUYECKUX CBOICTB
CONMpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. I[lonumepuzanus
conpsKEHHBIX TUeHOB. CriocoObI MOTyYeHHs U TPUMEHEHUE aJIKaIUEeHOB.

Anxunbl. ['oMonoruueckuii psi ankuHoB, o0mias Gpopmylia, HOMEHKIATypa U
MU30MeEpHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, Sp-
rudopuau3anms aTOMHBIX opOuTaneil yriaepoga. @U3NyYecKHe CBOMCTBA aJIKHUHOB.
XVWMHYECKHE  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHUs,  JUMEpHU3aluud U
TpUMEpHU3aluu, OKUcIeHns. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TpOIiHYIO CBs3b. KauecTBeHHBIE peaKIMi Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYyUYEHUs
Y IPUMEHEHUE ATKUHOB.

Apomarnueckue yrieBoJaopoasl (apeHsl). ['omMojoruyeckuii psij apeHoB,
oOuiast popmyia, HOMEHKIIATypa U U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYyJbl OeH30a. Du3znyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMeLIeHUsI B OEH30JIbHOM KOJIbLE U
YIJIEBOJNOPOJHOM paauKale, PEeaKUuy NPUCOCIAWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OpPUSHTUPYIOIMIEM JEHCTBUM 3aMECTUTEICH B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX PAJUKAJIOB, KapOOKCUIBHOH,
THIPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOWMCTB ctupoda. [lomumepuszanusa ctuposna. CnocoObl NOTydYeHUs U
IIPUMEHEHHUE aPOMATHYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytueie HedTsHBIE Ta3pl. HegTh 1 €€ mpoucxoxaeHue.
KameHnHslil yroiib U npoAyKThl ero nepepadorku. Crocoosl nepepaboTku HeTH:



NEPEroHKa, KPEKUHI (TEPMHUECKUN, KaTaTUTHUYECKHM), PU(POPMUHT, MHUPOIIU3.
[TpoxykThl nepepabOTKH HEPTH, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas CBs3b MEX/Y Pa3IMUYHBIMU KJIACCAMU YTIIEBOAOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJIOr€HIPOU3BOIHBIX YIJIEBOJOPOJIOB. Peaknuun
3aMEILEHNs TallOTéHa Ha THAPOKCOrpyNIy, HUTPOrpynIy, IUaHOTPYIIIY,
amMuHOrpynmy. /JleficTBue Ha TaJIOT€HNPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIO
pacTtBopa ménoyu. B3auMonencTBUE NUTalOr€HAIKaHOB C MarHWE€M W ILUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCTUHEHMUSX. Hcnonp3oBanne
TaJIOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITYy, TEXHUKE M TMPH CHUHTE3€
OpPraHUYECKUX BELIECTB.

OKCIEpUMEHTANbHBIE METOJIbl HM3y4YEHHUS BELIECTB W MX IPEBPALLCHUIA:
u3ydeHue (GU3NUYECKUX CBOMCTB YTIJIEBOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuid yrieBOJOPOJOB Pa3IUYHBIX KJIacCOB (oOeclBeYMBaHWE OpPOMHOW WIIU
VMOJHOM BOJBI, pacTBOpa IE€pMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTHIIEHA C
aMMHUa4YHBIM pacTBOopoM okcujaa cepedpa(l)), kauecTBeHHOe OOHapyKeHUE
yriiepoga ¥ BOJOpPOJA B OpPraHUYECKUX BEILIECTBAX, IIOJIYYEHHE OHTUIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoOMieHHe ¢ KoJuiekuusMu «HedpTts» u «Yromby», c
oOpa3aMu IUIacTMacc, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranniyecKkue CoeANHEHH.

[IpenenbHble oaHOATOMHBIE cHUpThl. CTpoeHHE MOJIeKyad (Ha MpuMepe
METaHoJIa W 3TaHona). l'oMonorudeckuil pdan, obmias Qopmyna, u3oMepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckne cBOWCTBAa  MpeEIbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOAHBIE CBSI3M MEXIAYy MOJEKYyJIaMH CIUPTOB.
XUMHUYECKHE CBOWCTBA: PpEAKUUM 3aMEIICHUs, JETUJpaTally, OKHUCIICHUS,
B3aUMOJECHUCTBUE C  OPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHast peakuys Ha OAHOATOMHBIE CIUPTHL. [[eficTBUE 3TaHONa U METaHoJa
Ha oprau3M uenoBeka. CrnocoObl MOJydYeHHS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie 3¢upel, HOMEHKIAaTypa U u3oMmepus. OcoOeHHOCTH (HU3UYECKUX U
XAMUYECKUX CBOMCTB.

MHOroaroMHple CHUPTHl — ASTWICHIJIUKOIb W INHLEepuH. Dusnueckue u
XUMUYECKHE CBOMCTBA: PEAKLUU 3aMEIICHUS, B3aUMOJIEHCTBHE C OPraHUYEeCKUMU
YU HEOPraHWYeCKHMMM KHCIOTaMHM, KayeCTBEHHAs pEAaKUUs HAa MHOIOaTOMHBIE
cnupthl. [IpencraBienne o MexaHU3Me peakluil HYKJI€O(UILHOTO 3aMEIlEHUS.
JleiictBue Ha opraHu3Mm 4esoBeka. C(CnocoObl MOJYyYEeHHUS U TNPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHHE TUAPOKCOIPYIIIbI H
oenszonibHOTO sifpa. Pusmueckue cpoiicTBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiictB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosl. TOKCHYHOCTH (eHoa.
CriocoObI ostyuenust u npuMenenue penona. Genondopmanbaeruanas cMoma.

KapOoHunbHbIE COEUHEHUS — alIbJIETU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYMIBI. [ OMOJIOTHYECKUE PSABI albJETHI0B M KETOHOB, 0OImIas
dbopmyrna, m3oMepusi U HOMEHKIaTypa. DuU3NUECKHEe CBOWCTBAa allbJIETHAOB M
KETOHOB. XUMHMYECKME  CBOMCTBA  ajbJE€TUIOB M  KETOHOB:  PEaKUuu
npucoeanHeHns. OKUCIEHNE aabJeru0B, KAYECTBEHHBIE PEAKIMN HA albICTUbI.
Cnioco0Obl MOTy4eHUsI ¥ IPUMEHEHUE albJETUI0B U KETOHOB.

OnHOOCHOBHBIEC TIPEIEIbHBIE KapOOHOBBIC KUCTOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus u HOMeHKIIaTypa. Ou3nuecKkue CBOMCTBa
OJIHOOCHOBHBIX TpPEICIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOICTBA,
peakiusi ATepudUKalUy, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJAHOTO pajuKaa.
OcoOEHHOCTH CBOWCTB MypaBbHUHOW KHUCIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HENPENECIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTtaBuTeny BHICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MalbMHUTUHOBAs, OJICMHOBAs, JUHO]IE84s,
JUHONEeH08as KUCI0Thl. CrIOCOOBI MOTYUYEHHUS U MPUMEHEHUE KAPOOHOBBIX KHUCIIOT.

Crnoxubie 2>¢upsl. ['omonorudeckuit psia, oOmas dopmyia, H30OMEpHS H
HOMEHKJIaTypa. PuU3NUecKnue M XMUMHUYECKHE CBOMCTBA: THUAPOJU3 B KHUCIOW U
LIEIIOYHOU Cpele.

XKupsl. Crpoenne, puandeckiue 1 XUMUIECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 11enioyHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAITUX OCTATKU
HEIpPEEIbHBIX JKUPHBIX KUCIIOT. JKuphl B ipupo/e.

MpbL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JICHCTBHE.

O6mias xapaktepuctuka yriaeoioB. Knaccudukanus yrieBoaos (MOHO-, 1H-
U Tmojucaxapunbl). MoHOcaxapuabl: TIIOK03a, (GpPyKTO3a, TajmakTo3a, pubo3a,
ne30Kkcupu0o03a. u3nYecKue CBOMCTBA W HaxXOXXJICHUE B Ipupoje. DOTOCUHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIUU C YYACTUEM CIIMPTOBBIX U albIETUIHON
IpyII, CIUPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpumeHeHHe TIIIIOKO3bI, €€
3HAUYCHUE B KU3ZHEACATEILHOCTU Opranu3mMa. /[ucaxapuasl: caxaposa, MaiabTo3a U
nakTo3a. BoccTaHaBiMBaroliye U HEBOCCTAaHABIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonucaxapuapl: kpaxmadn,
INIMKOTEH W 1eiunono3a. CTpoeHHe MakpOMOJIEKYJl Kpaxmana, TIJIMKOT€Ha U
Heuosio3bl.  PU3Myeckue CBOWCTBA KpaxMalla W LEJUTIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHasi pPeakius C HOJ0M. XUMHUYECKHUE
CBOMCTBA IIEJUTIOJIO3bI: TUAPOIU3, ModydeHue 3(pupoB nemutono3sl. [lonsrue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEUIECTB M HX IPEBpalICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJIA C HATPUEM,
OKHMCJICHHE ATUJIOBOIO CIUPTA B aJbJECTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlIbl (C TUIPOKCHUIIOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus riamMIepuHa ¢
ruapokcuom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), B3aumonenicTBue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/lady 1o TeMaM «CHUpThI U
denonb, «KapooHoBbie KUCTOTHL. Cl0KHBIE IDUPHD».

A3oTcoaep:Kalue OPraHnyecKre cCoeINHeHM .

AMHHBI — OpraHMYecKue MPOU3BOJHbIE amMMuaka. Knaccudukanus aMuHOB:
anudaTuyeckue M apoOMaTHUYECKUE;, IEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crtpoenne moJekyn, obmas (Gopmyna, U30Mepus, HOMEHKIATypa W (U3HUECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA aNu(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aUMOJACHCTBHE NEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Comnu anKuiIiaMMOHUSL.

AHWUIIMH — TpeACTaBUTENb AaMHUHOB apomaruueckoro psga. CrpoeHue
aHuiauHa. B3anMHOe BiMsHUE TpyNn aTOMOB B MoJieKyse aHuianHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
NOJIyYeHHUs] M NpUMEHeHHe anudaruueckux aMuHoB. [lonmyyeHue aHwIMHA U3
HUTPOOEH301a.

AmuHokucnoTel. HoMenknatypa u uzomepusi. OTesbHble PEACTABUTEIHN Ol
AMHUHOKHCJIOT:  TJIMLMWH, ajaHuH. @Du3nyeckue CBOMCTBA  AMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHMM, peakIusl TMOJMKOHACHCAIIMY, O0pa3oBaHHWE TMENTHIHON CBS3U.
buonornueckoe 3HaueHE aMUHOKHUCIOT. CHHTE3 ¥ TUAPOJINA3 MENTUIOB.

benku kak npuponaHsie noauMepsl. [lepBuyHas, BTOpUYHAs W TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, JACHATypaIus,
KaueCTBEHHbIC PEAKIIUU Ha OCJIKU.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYEHUS BEUIECTB M HUX MPEBPAICHUN:
pacTBOpeHHE OEIKOB B BOJIE, JICHATypamus OETKOB NMPH HArpEBaHWH, IIBETHHIC
peakiuu Ha O€JIKM, pEIICHHE HKCIEPUMEHTAJbHBIX 3aJad [0 TeMaMm
«A3zoTtcoaepxamime OpraHuYecKue COEIUHEHUSD) 51 «Pacno3HaBanue
OPraHUYECKUX COETUHEHUID.

BbicokomoJieKyIsIpHbIE COeTUHEHUS.

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALUN, CPEAHSST MOJIEKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALMS U TTOJTUKOHICHCALIUS.

[Tonumepubie Mmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIMIIEH,
NOJIMBUHUWIXJIOPUJl, TOJUCTUPOJ, MOIUMETUIMETAKpUiIaT, MOJUKAPOOHATHI,
noJmdTUICHTepedTanar). YTunusamus 1 nepepadoTKa miacTUKa.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETHYECKHUE KayuyKH
(OyTaareHOBBIN, XJIOPOMPEHOBLIN, U30NPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, MIEIK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CIELIMAIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIUMEPHI, OMOpa3iaraeMblie OJIUMEPHI).

OKCIEpUMEHTANIbHBIE METOJIbl HM3y4YEHHUS BELIECTB W MX IPEBPALLCHUIA:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4dyyKOB, pEIIEHUE HSKCIEPpUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

Pacuérurle 3amaun.

Haxoxnenue MOJeKyIsIpHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS I10
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJICHUE
MOJICKYJIIPHON (DOPMYJIBI OpPTraHWYECKOTO COCAUWHEHUs 10 Macce (00BEMy)
MPOIYKTOB CrOpaHusi, MO KOJWYECTBY BelIlecTBa (Macce, 00bEMY) MPOTYKTOB
peakluMy W/UIUM MCXOAHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (HOPMYJIBI
OpraHUYEeCKOTO BELIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB MJIM CIOCOOOB
MOJIyYEHHUsI, OMpEACTICHUE JOJMM BBIXOJAa MPOAYKTAa PEAKIHUH OT TEOPETHUYECKHU
BO3MOYHOTO.

MexnpeaMeTHbIE CBSI3H.

Peannzanust MeXNpeIMETHBIX CBA3EH NPHU M3YUYECHHH OPTaHUYECKON XWMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATUW, TaK W TOHSTUH, MNPUHITBIX B OTIACIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYUYHOI'O IIMKJIA.

OO0111e eCTeCTBEHHO-HAYYHBIE MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEb, MOJIETTUPOBAHHUE.

@usuka: Marepus, aroM, DJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHHE
BEIIECTBA, (DU3UYECKHE BEIMYUHBI, €MHHUIIBI U3MEpPEHHUs, CKOpPOCTh, DHEPrus,
Mmacca.

buonorus: «merka, opraHu3M, OdKocucTeMa, Owochepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THUIl MUTAHUA, OpOXKEHUE,



dboTocuHTe3, nbIXaHWE, OETKHU, VYIJIEBOJbI, JKUPBI, HYKIECHHOBBIC KHCJIOTHI,
(bepMEHTHI.

['eorpadusi: mone3Hble HCKOMIaeMbIe, TOTLTUBO.

TexHONOTHSA: TNHINEBBIC MPOAYKTHI, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOTOITUE CPENICTBA, MAaTEPUAITBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckne 0CHOBbI XUMHH.

AtoM. CoctaB aTOMHBIX sAep. XUMHUecKuil snemeHT. M3oromnel. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTHUUECKHE YPOBHU U
noTypoBHU. ATOMHBIE opOuTanu. Knaccudukarus XuMHYECKHUX 3JIEMEHTOB (S-, -,
d-, f-onementsl). PacmpeneneHue SNEKTPOHOB MO ATOMHBIM  OPOUTAIISAM.
DneKTpOHHbIE KOHPUTYpaIlM aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOrO MEPHOIOB
B OCHOBHOM M BO30YXAEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(QUTYypalMd HOHOB.
DIJIEKTPOOTPULIATENBHOCTb.

[lepuonnueckuit 3akoH u Ilepronnueckas cucteMa XUMUYECKUX JJIEMEHTOB
JA.N. Menneneea. CBs3b NEPUOAMYECKOTO 3akoHa U Ilepronnueckoil cucTemsl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpHEW CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX M  CIIOXKHBIX BELIECTB [0 TIpyIllaM M [epuoiaMm. 3HAYEHUE
nepuoauueckoro 3akona /[.M. Menneneesa.

XuMHUecKkass CBs3b. BHAbl XMMMYECKOM CBSI3U: KOBAJICHTHAs, MOHHAas,
MeTajinyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOW CBSA3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. DHEPIUs U JIUHA CBsA3U. l10sIpHOCTD, HANIPaBIEHHOCTD U
HACBIIIaEMOCTh KOBAJIEHTHOW CBA3W. KparHbeie cBsa3u. BonoponHas CBA3b.
MexmoneKysspHbIe B3aUMOJCUCTBHUS.

BaneHTHOCTP W BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBsi3b DJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHUEM (Ha MpUMEpPE COECTUHEHUN
3JIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTaB KOMIIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[loHsATHE O KOOPAMHAUOHHOW XUMHUH.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  THImbI
KPUCTANIMYECKHUX PEMIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. Victuanable pactBopsl. Ilpencrasinenue o
KOJUIOUAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIICHTPAIIMM PACTBOPOB:
MaccoBas J0Jis BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILEHTpanus. HacelllieHHbIE U
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucramioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHWYECKUX BemiecTB. TpuUBHAbHbBIE
Ha3BaHUs OTJIEIbHBIX IIPEACTABUTENIEH HEOPIraHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUUECKUX peakUuid B HEOPraHWYECKOW M OpraHUYecKOn
XUMHUH. 3aKOH COXPAHEHHUS MACChl BEILIECTB; 3aKOH COXPAHEHUS W IpPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusiX. TernoBbie d3(h(HEKTh XUMUYECKUX PEaKIIUN.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3IuYHbIX (DaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kataam3aTopsl.

OOparuMbie 1 HEOOpaTHMBIC peakIni. XUMU4YecKkoe paBHoBecue. KoncranTa
XMMHUYECKOTr0 paBHOBecHus. DakTophl, BIMSAIONIME HA ITOJ0KEHUE XUMHUUYECKOIO
paBHOBECHS: TEMIEPATypa, JABJICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuu. [Tpunnun Jle [larense.

DnekTpoiuTuueckas guccorumanus. CuiabHble MW clalble 3JEKTPOJIHUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPAaCTBOPOB: KHUCIOTHAas, HEUTpalibHas,
niesniouHas. Bonoponnsiii mokazatens (pH) pactBopa. I'maponus coneid. Peakuuu
HOHHOTO OOMeHa.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE  peakuur.  CTeneHb  OKUCIICHUA.
Okucnurelnb W BOCCTAHOBUTEINb. [Ipomecchl OKHCIEHUS W BOCCTAHOBJICHUS.
BaxHeiimme OKHUCIUTEINM W BOCCTAaHOBUTEIW. MeETOJ SJEeKTpOHHOro OajaHca.
DNEKTPOaU3 pacTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3y4YEHHUs BELIECTB W MX IPEBpALLCHUIA:
pa3loKEeHWE TNEPOKCUAA BOAOPOJA B MNPUCYTCTBUU KaTAIM3AaTOpPA, MOMIEIU
KPUCTAJUIMYECKUX PEMIETOK, IPOBEICHNUE PEaKIii HOHHOTO 0OMEHa, OTpeIesieHre
Cpelbl PacTBOPOB C IOMOIIBIO WHIMKATOPOB, W3YYCHHUE BIMSHHS Pa3IUYHBIX
(GakTOpoB Ha CKOpPOCTb XUMHUYECKOM peaKIMu M TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSI.

Heopranunuyeckass XuMus.

[lonoxenne HemerawioB B llepmoguueckol cucremMe XUMHYECKHX
anementoB J[.U. MenneneeBa 1 0COOEHHOCTH CTpOEHUSI UX aTOMOB. DU3NYECKHe
CBOMCTBa HEMETAJJIOB. AJIIOTPONUSI HEMETAJUIOB (HAa MpUMEpEe KHUCIOPOJa, CEPHI,
dbocdopa u yriepoaa).

Bomopon. Ilomydenue, ¢uzndeckne W XUMHUYECKHE CBOMCTBA: PEAKIMU C
METAUIAMA M  HEMETAJUIaMH, BOCCTAaHOBHUTEIbHBIE  CBOMCTBA. ['mapunsl.
TonIMBHBIE DIIEMEHTHI.

["anorensl. Haxoxkaenue B mpupoje, crnocoObl MojdydeHus, (Gu3nveckue M
XMMHUYECKUE CBOMCTBA. ['aloreHOBOAOPOIbl. BaxkHeWIne KUCIOPOICOICpKAIINE
COCIMHEHMSI TajoreHoB. JIabopaTopHbIE ¥ MPOMBIIIICHHBIC CIIOCOOBI MOTYUYEHUS
rajgoreHoB. [I[pumeHeHue rajoreHoB U UX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJICHHBIE CIIOCOOBI MOIYYCHUS
Kkuciopoaa. OuU3NUecKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxpaenwe B TpHpoAE, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumudeckue cBorictBa. CepoBogopon, cyibbumasl. Oxcun cepui(IV), okcun
cepri(VI). CepHucrass u cepHass KHCJIOTHI M HX coinu. OCOOCHHOCTH CBOWCTB
CepHOM KUCIOTHL. [IpuMeHeHue cepol U €€ COEIUHEHUM.

A3o0T. HaxoxleHwe B MpuUpOjE, CHOCOObI TMOJy4YeHUs, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHCJIOTHI U UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHeHue azora
U €r0 COeIMHEHUI. A30THBIE YI00pEHHUS.

®ochop. Haxoxnenwe B mpupojie, CHOCOOBbl MONy4deHUs, (HU3HUECKUE U
xuMuueckue cpoiictBa. Dochunsr u dochun. Oxcunbl dochopa, dhochopHas
kucinota u e€ comu. [lpumenenue dochopa u ero coenunenuit. dochopHbie
yaoOpeHus.

VYrnepon, HaxoXIeHUE B NOpUpojAe. AJUIOTPONHbIE  MOAU(PUKALUU.
dusznueckue W XUMHUYECKHE CBOWCTBAa MPOCTHIX BEHIECTB, OOPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yronpHast kuciora u eé
coli. AKTHBUPOBAHHBIA yTOJb, amcopomms. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpruMeHeHne MPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIIEPOJIOM, U €Tr0
COEIMHEHUMN.

Kpemnuii. Haxoxzaenue B mpupojie, CocoObl MOJy4YeHHUs, (PU3HUYECKUE U
xumudeckue cporictBa. Oxcua kpeMHus(IV), kpeMHueBass KHCIOTa, CHJIMKATHI.
[IpuMeneHue kpeMHus U ero coequHeHui. CTeKs0, ero noJiy4yeHue, BUIbl CTEKIIA.

[Tonoxenune MeramnoB B [lepuoguyeckoid CUCTEME XUMUYECKHX JIEMEHTOB.
OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX 000JI0YEK aTOMOB MeTamioB. OOume
dbuszuyeckre cBoiicTBa MeTauioB. [IpuMeHeHHWe MeTauioB B OBITY U TEXHHKE.
CrutaBbl METAJLIOB.

DNEKTPOXUMUYECKUN Psifl  HampspkeHud MeTtamioB.  OOmue  crnocoOsl

MOJIyYeHUS METaJJIOB: TUIPOMETAILTYPrus, NUPOMETAJLTY IS,
anekTpoMmetautyprus. Ilonsarue o koppo3un MetamioB. CHocoObl 3allUThl OT
KOPPO3HH.

OOmasa xapakrepuctuka MmeTamioB [A-rpynnsl [lepuonnyeckoil cUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Hatpuii u Kanuii: mnomydeHue, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCIAUHEHUN.

OOmas xapakrepuctuka metaioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DBJEMEHTOB. MarHuii u Kajabluid: TMOdyudeHue, (U3UYecKue u
XUMHYECKUE CBOMCTBA, INPHUMEHEHHE IIPOCTBIX BEIIECTB M WX COCAUHEHHM.
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHMI: TTOTy4YeHUE, GU3NIECKUE U XUMHUYECKHUE CBOMCTBA, TPUMEHEHUE
POCTOTO BeIlleCTBA M €ro coeauHeHud. AM@oTrepHble CBOICTBA OKCHUIA U
TUJPOKCHUIA ATFOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OOmas  xapakTepucTuka MeTaiioB noOounbix moarpynn  (b-rpymm)
[leproandeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

®u3nyeckue U XMMUYECKUE CBOMCTBA Xpoma U €ro coenauHeHuil. OKcuibl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMATHI, HUX
OKHCJIUTENbHBIE CBOMCTBA. [lomyyeHne u mpuMeHeHne XpoMma.

@u3nyeckue W XMMHYECKHE CBOMCTBA MapraHla W €ro COCIUHEHUM.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranua(VI) wu
mapranna( VII). Ilepmanranat kaius, ero OKUCIUTEIbHBIC CBOMCTBRA.

du3nuecKkre U XUMHUYECKHE CBOWCTBA JKeJie3a U ero coequHeHuil. OKcuapl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [lonyuenne u npuMeHeHUE xKeye3a
Y €r0 CILJIaBOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MeAU U €€ coenuHeHuu. [loyuenue u
MIPUMEHEHHUE MEIU U €€ COCIMHECHUM.

[{uuk: nosyyeHue, (PU3MYECKUE U XHUMHYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOWMCTBA OKCHJIa ¥ TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI HUHKA. [[puMeHeHne
[IUHKA U €r0 COCANHEHUH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEUIECTB M HX IPEBpALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEHHE cephl, docdopa, xKeie3a, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJIECOMATEPHUAIIOB), B3aUMOJAECHCTBHE LIMHKA W JKEJie3a C pacTBOpAMH KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAaHUYECKUE aHUOHBI, KATUOH BOJOPOJIa
U KaTUOHBbl METaJUIOB, B3aUMOJECHCTBUE THUAPOKCUIOB ANOMUHHS M LHUHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, PEHICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop U HX COCTUHEHUSY,
«MeTabl TIaBHBIX TOATPYIIDY, «MeTamibl TOOOYHBIX TTOATPYIII.

XuMHUA U KM3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BUTUs yenoBedecTBa. [lonstue
0 HAy4HBIX METOJAX I[IO3HAHUS M METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHHUS.
Hayunble mpuHIMIIBI OpraHu3aluyu XUMUYECKOTO TPOU3BOACTBA. [IpOMBIIIITIECHHBIE
CIOCOOBI MOJTYYEHUs BAKHEUIINX BEHIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpomblliieHHbIE CIOCOOBI MOTYUYEHUS METAIOB U
CILUIaBOB. XMMHMYECKOE 3arpsi3HEHHUE OKPYKAIOILIECH Cpellbl U €ro IMOCIEACTBHUS.
Ponb xumuu B 00€CrieueHH SHepreTUIecKo 0€301acHOCTH.

XuMmusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencrBa. lIpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIHBI.



XUMHUSI THIIK: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC N00aBKU. Poib xumuu B
o0ecrieyeHnHr MUIIEeBOil 0€30MaCHOCTH.

Kocmernueckue u mapdromepnnie cpencta. beitoBas xumus. [Ipasuna
0€30MacHOr0 MCIOJIb30BaHUsl MpenaparoB OBITOBOM XWMHHM B IOBCEAHEBHOMN
KU3HU.

XuUMUSL B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (LIEMEHT,
OETOH).

XuMUs B CEIIbCKOM X03sicTBe. OpraHn4eckre U MUHEpaabHbIE Y100pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHbIE MaTepualibl, KPacKu, CTEKJIO, KepamHKa.
Marepuansl ais 3neKTpoHUKHA. HaHoTeXHOIOTH Y.

Pacuérurle 3amaun.

Pacuérel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WM O0BEMY OJIHOTO W3 YYacTBYIOUIMX B PEAKIMU BELIECTB,
Maccel (00BEMA, KOJIMYECTBA BELIECTBA) MPOIYKTOB PEAKLHMH, €CIU OOHO W3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkuuu, €CiIM OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpAa C ONPEACIEHHOU
MAacCOBOM JOJIEd pPACTBOPEHHOIO BELIECTBA, MACCOBOW JOJM W MOJISIPHOMU
KOHIICHTPAIIMM BENIECTBA B PACTBOpE, JOJM BBIXOJAa MNPOJYKTAa PEAKUUH OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeaMeTHBIX  CBsi3ed MpU  HM3yYeHHM  OOIed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCyIECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHUH, IPUHATHIX B OTACIIBHBIX
peaMETax €CTECTBEHHO-HAYYHOIO I[TUKJIA.

OO0111e eCTeCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBJICHUE, HAY4YHbIN (haKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHaJIM3, CUHTE3, KiacCUu(PUKalus, MepUOAUUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJIEIINPOBAHHUE.

dusnka: Marepus, MHUKPOMHpP, MAKpPOMHUp, aTOM, OJJIEKTPOH, MPOTOH,
HEWTPOH, UOH, U30TOIIbl, PAAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TeJO, OOBEM, arperarHoe COCTOSIHHE BEIIECTBA, HACAIbHBIA ra3,
bu3uYecKre BETUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kneTka, opranusM, sKocucTeMa, ouocdepa, MeTaboIN3M, MaKPO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M IOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoJIOTusl: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUIYPIusi, CTPOUTEIbHBIC
MaTepualibl, CeIbCKOXO03IiCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIILICHHOCTD,
dbapmaneBTUUYECKas IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX



[IpcraparoB, IIPOU3BOACTBO KOHCTPYKHOHHMOHHBIX MATCPHUAJIOB, OJJCKTPOHHAA
MMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHUU.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI'PAMMBI 110 XMUMHNN
HA YI'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBEeTCTBMM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJNbTaTOB OCBOCHUS IpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMsI BBIJIEICHBI CJEAYIONIME COCTABJSAIONIME: OCO3HAaHUE
00y4YaroMMuUcs POCCUHCKOM TpakIaHCKOW WAEHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOATEIBFHOCTH U CAMOOTIPE/ICIICHUIO; HAIMYNE MOTUBAIIMU K
O0y4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TIpaBWJIAMH W HOPMAaMHU TIOBEICHUS;, HAIUYNE
IIPaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBhI; ClIOCOOHOCTh CTAaBUTh LIEIH U CTPOUTH
YKU3HEHHbIC TUUTaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c(OpPMUPOBAHHOCTh OMNBITa MO3HABATENIBHONM M MPAKTHUYECKOW JAESITeIbHOCTH
oOyJaromuxcst B IpoLecce peaan3anuy 00pa3oBaTeIbHON AESITENbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIILHOM U MPAKTUYECKON MESITeIbHOCTH
0o0yJaroImuxcsi B Mpolecce pean3anur o0pa3oBaTeIbHON NEATEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpakIaHCKOr0 BOCTIMTAHUS:

OCO3HaHUS 00YYaAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YB)XCHUSA K 3aKOHY U MPABOMOPSIKY;

OPEICTABICHUA O COLMAIbHBIX HOPMax M TMpaBUIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATENIbHBIX 3a/a4, BHIIOJHEHUU
XUMHUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TNPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U
apTryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYECOHOU NEATEIHLHOCTH;

2) IAaTPMOTUYECKOT0 BOCITUTAHUSA:

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJEIUI0
OTCYECTBECHHON XHMMUM,

yBOXEHUA K TMPOIECCY TBOpPUECTBA B OOJIACTH TEOPUH U TMPAKTUYECKOTO
MPWIOKEHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKU €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TpyJa YYEHBIX U IPAKTHKOB,



WHTEpECa M TIO3HABATEIbHBIX MOTHBOB B IMOJYYEHUU U TOCIETYIOIIEM
aHayM3e MH(OpPMAIMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUSI, ’TUYECKOTO TTOBECHUS,

CIIOCOOHOCTH OIIEHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTHPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI ¥ TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M IMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHMMAHMUS LIEHHOCTEW 3/I0poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3MYecKoMy U
MICUXUYECKOMY 30POBBIO;

coOyrofieHUs TpaBuil 0€30MacHOTO OOpaIleHWs C BEIIeCTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU AEATEIBHOCTH;

MOHUMAHUSI IEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIOJICH;

OCO3HAHMS TOCIEJCTBUN W HEMPUSATUS BPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yue€OHO-UCCIEA0BATEIbCKOM
NESTENHbHOCTH, OOINECTBEHHO TMOJE3HON, TBOPYECKOM W JPYrUX BHAAX
e TEeNbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a/aad
COIMaIbHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Yy4YEeHUI0 npodeccuil pa3auyHoOro pojaa, B TOM
YHCJIC HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOM JesATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIUMBHUIYAJbHOH TPACKTOPUHU
oOpazoBanmsi, Oyaymied Mpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U
noTpeOHOCTEH 00IIeCTBA;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11eJIECOO0Pa3HOr0 OTHOIICHHUS K MPHUPOJIE KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIHUSHUS
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSTHUE TPUPOIHON U COIMATBHON CPEIbL;



OCO3HaHUS HEOOXOAMMOCTH HCIOJB30BAaHUS JIOCTHXKEHUH XUMHUH JJid
pelLIeHus] BOIIPOCOB PALIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS,

AKTUBHOIO HENPUATUS JCUCTBUM, TMPUHOCIAIIMX BpPEL OKPYKAIOUIEH
IPUPOJIHON cpele, YMEHHs] MPOTHO3UPOBATH HEOIArompHUsTHBIE SKOJIOTHMYECKUE
IIOCJIEACTBUSA NPEANIPUHUMAEMBIX TEUCTBUN U NTPEIOTBPALIATh UX;

HaJIM4Us PA3BUTOrO DKOJIOIrMYECKOrO0 MBILIUIEHUS, YKOJIOTUYECKON KYJIBTYpHI,
OIlbITa NEATEIbHOCTH DKOJIOTUYECKOHN HaIIPABJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMM B I[O3HABATEJILHOM, KOMMYHUKAaTUBHONW M COLMAIBHOMN
NPAaKTHKE, CIHOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSL, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HAyKU U OOLIECTBEHHOM MPAKTUKH;

NOHMMaHUs CHenu(UKH XUMUU KaK HayKd, OCO3HaHHMs €€ poilu B
(opMUPOBAHHN PALMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
IpeCTaBlIeHus 00 OKpYKarolIeM MUpE Kak O €IMHCTBE MPHUPOAbI M YelOBEKa, B
NO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpoOJIeM COXpaHEHUs
IIPUPOJHOIO PaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMMHMHM JJII  COBPEMEHHOU
LMBWIM3ALMK: B €€ TIyMaHHCTHUYECKOM HANPABICHHOCTH W BAXHOM pOJIM B
CO3JJaHUU HOBOW 0a3bl MaTepUATbHOM KyJNbTYPhl, B PEHICHUH TI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPbEBOM, IHEPrEeTUUYECKOM,
NUIIEBOM M 3KOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUH MEIULIUHBI, 00ECIIEYEHUN
YCIIOBUH YCHEIIHOTO TPYAa U 3KOJOTUYECKH KOM(POPTHON KM3HU KaXKJIOTO 4YJIeHa
00IIIECTBA;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: IOHUMAHUS CYIIIHOCTA METOJ0B
NO3HAHUSA, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOJIb30BaTh
NOJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHHS SIBICHUN OKpPYKAIOIIEero MUpa U
IPOUCXOAIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 000CHOBaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIONIMXCS JIaHHBIX C IeJbI0 MOJTy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS JUIS
perieHust IpoOsieM B peaJbHbIX JKU3HEHHBIX CUTYAIINAX;

MHTEpeCca K IO3HAHMIO, UCCIIEN0BATEIbCKOMN AESATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM0o0Opa30BaHUI0, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHMM MO XHUMHH B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B pasnuyHbIX chepax mpodeccruoHanbHOM
JEATEIbHOCTH.



METANNPEIMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbie pe3ysbTaThl OCBOCHHS MPOTPaAMMBbI [0 XMMHUM HA YPOBHE
CpeaHero o0Iero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JU1sL dbopmupoBaHUs MHPOBO33PEHUS oOyyJaronmxcs
MEXAUCIUTUIMHAPHBIE (MEXIIPEIMETHBIE) OOIeHAayYHbIC MOHATHUSA, OTPaXKAIOIIKE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJ0B IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
poIiecc, CUCTeMa, Hay4YHbId (PaKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNe, HAOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIE y4eOHbIE NEeHUCTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUU 00yUYarOUINXCs;
CIIOCOOHOCTb oOyuaronmxcs UCMOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICUCTBUSI B IO3HABATEIBHOU U COIMAIIBHOM MTPAKTHKE.

MeranpeaMeTHbie pe3yiabTaTbl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PErYyJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiCTBUSA

1) 6a3oBbI€e JJOrHYECKHE TeHCTBUS:

CaMOCTOSITeIbHO  (popMyMpoBaTh W aKTyalIM3WpOBaTh  MpoOieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LIENU JCSATEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUH HX
JOCTHXKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C MIOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh MPU OCBOCHWHM 3HAHUK NPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIICJIATh XAPAKTEPHbIC MPU3HAKUA TMOHSATHUM M YCTAHABJIMBATH UX B3aWMOCBS3b,
WCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS JJI1 OOBSICHEHUs OTIEIbHBIX (PaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUSI U KPUTEPUU JJis KJIACCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHM;

YCTaHABJIMBATh IPUYMHHO-CICACTBEHHBIE CBS3U MEXKIY M3Y4YaEMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PacCyXJAeHUsl (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUHsS] B paccMaTpUBAEMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

IIPUMEHATh B MPOLECCE MO3HAHUS HCIIOJIb3YEMbIE B XMMUUA CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIbHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU



peaKknMu — TMPU PEHICHUU YUYEOHBIX MO3HABATEIBHBIX M MPAKTUUECKHUX 3ajad,
IIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIEC MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIEA0BATEIbLCKHIE NCHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMSI BEUIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIMpOBATH LIENU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI N1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKAa3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMHU CAMOCTOATEJIBHOTO TUIAHUPOBAHUSA W IPOBEIACHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAaOIIOJATh 32 XOJ0M
mpoIiecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyIupoBaTh
00001IEHUS Y BBIBOJbI OTHOCUTEIIBHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIIEA0BAHUSA,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOM
NEATEeNIbHOCTU, TPOSBISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IuYHBIX
METOJI0B ITO3HAHMSI.

3) pa6ora ¢ unpopmanueii:

OpUEHTHUPOBAThCS B PA3IUMYHBIX HCTOYHMKAX uWHGoOpMauu (Hay4dHO-
NONyJIsIpHAas JIUTepaTypa XUMHUUYECKOTO COJIEp)KaHUsI, CIPaBOYHBIE MMOCOOUS,
pecypcel MaTEepHETa), aHaTM3upoBaTh WH(POPMAIUIO PA3IUYHBIX BUIAOB U (OpM
NpeACTaBICHUS, KPUTHYECKU OILICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTE;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATH PA3NIMYHBIE METOJbI MPU TOUCKE U
oToope wuHbOpMalUM, HEOOXOAMMOW ISl BBIMOJHEHUS Y4YEOHBIX 3ajay
OIIPENIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3JIMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  oNTUMaJbHYIO  GOpMy  TIpEACTaBICHUS
uHbopMaiuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
XUMUYECKON uWHGpOpMAIMel: TPUMEHSATh MEXIpeAMEeTHbIe ((hU3ndeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, OpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHWYCCKUC CPCACTBA HAI'TLAIHOCTH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:



3aJ1aBaTh BOMPOCHI [0 CYILIECTBY 00CYK/1aeMON TEMbI B XOJ€ IUaIOTa U/Uin
JUCKYCCHUH, BBICKA3bIBaTh UJieH, (HOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBITMOJIHEHUS IPEIJI0KEHHON 3a/1a4u;

BBICTYIIATh C TPE3CHTAIUCH pe3yJIbTaTOB IT03HABATCIIBHOW JIESITECIIBHOCTH,
TOJIYYCHHBIX CAaMOCTOSTEIBLHO HIIM COBMECTHO CO CBEPCTHHKAMU IIPH BBINOJIHECHUN
XMMHYECKOTO JKCIIEPUMEHTA, IPAKTHUYECKOH pabOThI MO MCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, Pean3allii YI4eOHOTO MPOeKTa, U (POPMYITUPOBATH BHIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS TO3WIIMHA B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUYeOHbIC 1eiiCTBUA:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOI I103HABATEIbHYIO
JeSTeNbHOCTh, Ompefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh U IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TMpEIaraéMblii aJiroput™m ACHCTBUN MNpu
BBIMOJTHEHUH YYE€OHBIX UM UCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIN Ccroco0 HMX penieHuss ¢ Y4ETOM TOJNy4YeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYIIIECTBIATh CAaMOKOHTPOJb JICATEIBHOCTH HAa OCHOBE caMoOaHaau3a H
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 110 XUMUHU HA yTITyOIEHHOM
YPOBHE Ha YpPOBHE CpeaHero oomiero oOpa3oBaHUs BKJIIOYAIOT CHEIU(HUCCKUC
JUTSL Y9eOHOTO0 MpeaMeTa « XUMUSD) HaydHbIC 3HAHUS, YMCHHS M CIIOCOOBI JCHCTBUN
110 OCBOCHHIO, MHTEPIIPETAIIMN M MPEoOpPa30BaHUIO 3HAHUMN, BUABI JCSITCIHHOCTH
10 TIOJYYCHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yUEeOHBIX
CUTYaIMsIX, a TAKXKE B PEaTbHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX ¢ XUMuen. B
nporpaMMe II0 XUMHHU TIPEJAMETHBIC PE3yJbTaThl IMPEJACTABICHBl 10 TojaM
U3YUYCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHS Kypca «OpraHudeckass XUMUS
OTpaXKaloT:

c(hOpMUPOBAHHOCTh MPEJCTABICHHUI: O MECT€ M 3HAYECHUU OPraHUYECKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00E€CIEYEHUU YCTONYMBOIO
Pa3BUTHS YEIIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHUYECKOM, SJHEPTeTHUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3JIaHMM HOBBIX MAaTEpUAJIOB,
HOBBIX HCTOYHHKOB SHEpruu, B o0ecreyeHN U palMOHAIBLHOTO
MPUPOJIOTNIOIB30BaHUs, B (OPMUPOBAHUM MHPOBO33PEHUSI U OOIIEH KyJIbTypbl
YeJIOBEKa, a TAaKXKe OJKOJOTMYECKHW OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
30POBBIO M TPUPOJIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAraloIMe MOHATUS — XUMUUECKHUM DJIEMEHT, aTOM, SAPO U JIEKTPOHHAS
oboyouka aroma, S-, p-, d-aToMHBIE OpOUTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alMsl AaTOMHBIX oOpOuTanel, HWOH, MOJEKYIa,
BAJICHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTETICHb OKHCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOAHBIN cKeleT, GyHKIIMOHATbHAs
IpyIa, pagdkain, CTPYKTypHble GopMynbl (pa3BEPHYTHIC, COKpaIEHHbBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKas), H30MEpPbl, TOMOJIOTUYECKHN psJ, TOMOJIOTH, YIJIEBOJAOPOJbI,
KHUCJIOPOJI- U a30TCOJIEpKAIME OPraHUYEeCKHUE COEAMHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BeiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS
W TIpeBpalllcHUS DSHEPTHMU TIPH XUMHUUYECKHX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIME€ B OCHOBE
MOHUMAHMS TPUYMHHOCTH U CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUM; MPEJICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakIui, TEPMOJUHAMUYECKHX W KUHETHYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKAaHHs, O B3aMMHOM BIIMSTHUM aTOMOB M TPYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM B Me30MepHbIi ddekTrl, opueHTanTsl | u 11 pona);
(haKTOJIOTUYECKHE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYy4YEHUU U 0O€30macHOM
WCIIOJIb30BaHUN BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATeIbHOCTH ~ 4YEJIOBEKa, OOIMX  HAYYHBIX  NPUHIUINAX  XHMHYECKOTO
IIPOM3BOJICTBA (Ha IPUMEPE IIPOU3BOJICTBA METAHOIA, MEPepadbOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMCHHUM: BBISABJISATH XapaKTEPHBbIC MPH3HAKU ITOHSATHM,
YCTaHABJIMBATh MX B3aMMOCBSI3b, UCIIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPHU
OIMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHNU;

c(hOpMUPOBAHHOCTH YMEHUI:

UCIIO0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY /IS COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (OPMYJT OPTaHUIESCKUX
BCIIIECTB;

COCTaBJISAITh YPAaBHEHUS! XMMHUYECKUX PEAKIIMN M PACKPBHIBATh UX CYIIHOCTD:
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca »JTHUX peakIHi, peakuii HOHHOro oOMeHa MyTEM
COCTaBJICHUSI MX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHHUIA;



M3rOTaBJIUBaTh MOJEIN MOJIEKYJI OPraHUYECKUX BEUIECTB ISl MIUTHOCTPALUU
UX XMMUYECKOT'0 U MTPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHMM: YCTAHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpPraHMYeCKUX BEIIECTB [0 HUX COCTAaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIACCy/Tpynme COeAMHEHWH, JaBaTh WM Ha3BaHHUS IO CHUCTEMaTUYECKOU
HoMmeHknatype (IUPAC) u npuBOIUTH TPUBHAIBHBIE HAa3BAHUS NI OTACIBbHBIX
Ipe/ICTaBUTENIed OPraHMYEeCKUX BEIIEeCTB (3THIICH, alleTHJICH, TOJIYOJ, TJIMIEPHUH,
STUJICHTJINKOIb, (eHos, dopmanbAerua, aneTaibJIeruj, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAsA, OJICMHOBAS, MalbMUTUHOBAS KUCJIOTHI,
TJIMIIMH, aJaHWuH, MalbTo3a, (PpyKTO3a, aHWJINH, TUBUHUII, U30IMPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHe);

c(OPMHUPOBAHHOCTh YMEHHUS OMNpPEAENsATh BHUJ XHUMHYECKOW CBSI3U B
OpPraHUYeCKUX COCIUHEHMSIX (KOBAJICHTHasT M HWOHHAs CBSA3b, G- U T-CBSI3b,
BOJOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKEHHSI TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytnepoBa juist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUS;

c(hOPMHPOBAHHOCTh ~ yYMEHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nUecKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJTKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTHIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTIJIEBOJAOB (MOHO-, TU- U TOJHCAXapUJIOB),
WUIIOCTPUPOBAaTh ~ TEHETUYECKYHD  CBSI3b  MEXKAY  HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIUX XHMMHUYECKHUX pPEaKUUid ¢ MCHOJBb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSL aTOMOB
U TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTIJIEBOIOPOJIHOTO
Ceipbst  (He(Th, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu u
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUI O €CTECTBEHHO-HAYYHBIX
METO/IaxX MO3HaHUsl — HAOJIOJICHUH, U3MEPEHUU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(pealbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHHUS MPUMEHSITh OCHOBHBIE ornepanuu
MBICITUTEILHON JEATeIbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMAaTHU3ALNIO, BBIABICHUE MPUYMHHO-CIECICTBEHHBIX CBA3EH — IS M3y4YECHUS
CBOWCTB BELIECTB U XUMUYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MAaTE€pUaJbHOIO0 EAMHCTBA MUDA,
UCIOJIb30BaTh CHCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU ISl OOBICHEHHS U
MIPOTHO3UPOBAHUS ABICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

chOpPMUPOBAHHOCTh YMEHHMU: TPOBOJAUTH PACUETHl MO0 XHUMHYECKUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUI C MUCIOJIb30BaHUEM (DU3UICCKUX
BEMMYMH (Macca, O00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJWMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOKICHHID XHUMHUYECKOU
dbopMysbl BelIeCTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XHMUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CropaHusi, INIOTHOCTU ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TIPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TO3UIMKA  DKOJOTUYECKOM  O€30MmacHOCTH  TOCHEACTBUS  OBITOBOM U
POU3BOJCTBEHHOM JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTKon
BEILIECTB, UCIIOIB30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX pPEIIeHUM
po0JIeM B CUTYAIHSIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO IIJIAHUPOBATh M TIPOBOIUTH
XUMUYECKUN DJKCIEPUMEHT (MOJYyYEHUE W HU3YUYEHHE CBOWCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKUMU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3aa4 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
Oe3omacHOro oOpamieHusi ¢ BeHlecTBaMU H J1A0OPaTOpHBIM 00OPYIOBAaHUEM,
dbopMyaMpoBaTh 1€Jb HCCJEAOBAHMS, NPEACTABIATh B pa3iuyHON (opme
pe3yJIbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATh UX TOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI:

cOOJI0/IaTh TPaBWIA YKOJIOTHYECKHU IIEIECO00pPa3HOTO TOBEJACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B ILEJSIX COXPAHEHHUS CBOETO 3/I0POBbS, OKPY KaloIIeH
MIPUPOIHOM CPEBI U TOCTUKEHHS €€ YCTOMUUBOTO Pa3BUTHS;

0CO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUS Ha >KUBbIE OPraHU3MBI
ONPEAECIEHHBIX OPraHUYECKUX BEMIECTB, NOHMMAs cMbICI nokasarens [1/1K;

aHAJIM3UPOBATH 11€J€COO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHUI: OCYUIECTBJIATH LI€JICHANPABICHHBIM TOUCK
XUMUYECKON MH(POpMAIINK B pa3IMYHBIX UCTOYHUKAX (Hay4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpencTra MaccoBoi nudopmaruu, HTEpHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATh XUMHUYECKYIO MH(MOpMaIHio, repepadbaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOH 3a1auei.



11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOIas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MaTEepHaTbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTU SIBICHUI NPHUPOAbI, O MECT€ M 3HAYEHUU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYeHUU yCTONYHBOTO
pPa3BUTHS, B PEIICHUH MPOOJEM 3KOJOTHMUECKOU, PHEPreTUUYECKON W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JaHMM HOBBIX MaTEpPHAJIOB, HOBBIX
UCTOYHUKOB SHEPTUHU, B OOECIEUEHUH PAIMOHAIBHOTO MPUPOOTNONb30BAHUS, B
dbopMHUpPOBaHUHM MHPOBO33PEHHUS W OOIIEd KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHMS K CBOEMY 3J0POBBIO M HPHUPOJAHOU

cpene;
BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYACT:
OCHOBOINIOJIATAIOIINE TOHSATHUS — XUMHUYECKUH »HJIEMEHT, aToM, SJApO aroMma,

M30TOIIbI, AJICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOPHAM3alMs aTOMHBIX OpOWTajield, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJICKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIECHUS,
XHMHYECKasi CBsA3b (KOBaJICHTHAs, WOHHAs, MeTaJInuecKas, BOJOPOJIHAs),
KpUCTaJUIMYecKas peméTka, XUMHYeCKas peakius, pacTBOP, DSJICKTPOIHUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJUTHYECKAsT JIUCCOIMAIIMSA, CTENEHb JUCCOLMAIUH,
BOJIOPOJHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEb, TEIJIOBON 3ddeKT
XUMUUYECKOUN peakIuu, CKOPOCTh XUMHUYECKON peaKiuy, XUMUUECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TCOPHS DJICKTPOJIUTHUYECKON THUCCOIMALMH, TEPUOIUUYECCKHUI
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U
MpEeBpaIIEeHUs] SHEPTUU NPU XUMHUYECKUX PEAKIIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU S3BIK
XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUS, JeKallie B OCHOBE IOHUMAaHUs
INPUYUHHOCTA M CHCTEMHOCTHM  XHMHMYECKMX  SIBJICHHUW;  COBPEMEHHBIC
MPEJCTABICHUS] O CTPOCHUM BEIECTBA HAa ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJISIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKHUX
peakiui, TEpPMOJMHAMUYECKMX M  KHHETUUYECKUX  3aKOHOMEPHOCTAX  HX
MPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PAaCTBOpaX U JUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTHYCCKHE CBEJICHHS O CBOMCTBAxX, COCTaBe, IMOJYyYCHHUHU U Oe30macHOM
WCIIOJIb30BaHUN BOKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY M NMPaKTHYCCKOU
JEATeIbHOCTH ~ YeJIOBeKa, OOIMX  HAYYHBIX  IPUHIUIAX  XHMHYECKOTO
MPOU3BOJCTBA;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC NMPU3HAKU TMOHSITHH,
yCTaHaBJIMBATh MX B3aMMOCBSI3b, UCIIOJb30BATh COOTBETCTBYIOIIME MOHATUS MPHU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPAICHUI;



c(OPMUPOBAHHOCTb YMEHHS HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
coctaBieHusi (OpPMYJ BEIIECTB M  ypPaBHEHUM  XHUMHYECKHUX  PEaAKIUH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI OTIPEACISATh BAIEHTHOCTh M CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEAVHEHMSX, BUJI XMMUYECKON CBS3M (KOBAJIECHTHAS,
WOHHAs, MeTaJJInYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pemeTKu
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3W W THUNA KPUCTALIUYECKON pemeéTku, OOMEHHBIA U
JIOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh ~ yYMEHUH:  KIAcCCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMH 0 Pa3IMYHbIM MpU3HAKaM (YUCILY
U COCTaBYy pEarupyromiux BELIECTB, TEIUIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO
CTENEHEW OKHCIEHUsI 3JEMEHTOB, OOpaTMMOCTH, YYacTUIO KaTajau3aTopa u
JPYTHUE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH ISl KiIacCU(PUKALIUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUIECKOTO 3aKoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMHUPOBAHHOCTh YMEHHUH: XapaKTEepU30BaTh »dJIEKTPOHHOE CTPOCHHE
aTOMOB W HOHOB XUMHYECKMX DJJIEMEHTOB IIEPBOrO—4ETBEPTOrO IMEPUOIOB
[leppognueckori  cucrembl  J[.MI.  MenneneeBa,  HCHOJNB3ys  NOHATHUSA
«IHEPreTUYEeCKUe YPOBHU», «IHEPreTUYECKUE MOIAYPOBHH», «S-, p-, d-aToMHbIE
opOuTanm», «OCHOBHOE M BO30YXAEHHOE HHEPreTUYECKUE COCTOSHHS aTOMay;
OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHUYECKUX AJIEMEHTOB M HX
coequHeHMH 1o Inepuomam u rpymmnam  Ilepuwoamyeckon cucremsr [J[. .
MenneneeBa, Bal€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

chOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKME  CBOMCTBA  BEHIECTB  PA3JMYHBIX  KJIACCOB,  IOJITBEPKIATH
CyIIECTBOBAHUE TEHETUYECKOW CBS3HM MEXKIy HEOPraHMYECKHMM BEIIECTBAMHU C
IIOMOIIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

cOpPMUPOBAHHOCTh ~YMEHHUSI PAacKpblBaTh CYIIHOCTb: OKHCIUTEIIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OanaHca
ATUX peakIuil; peakirii MOHHOrO OOMEHa MyTEM COCTAaBJEHUS WX TMOJHBIX U
COKpPalI€HHBIX  MOHHBIX  YpaBHEHWW;  peakuMi  TUAPOIW3a;  peaKkuuu
KOMIUIEKCO00pa30oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMUHHUS);



cOPMUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XMMHUYECKUX peakUui ¢ y4€TOM HX HHEPreTHUECKUX XapaKTEPUCTHUK, XapakTep
U3MEHEHHUS] CKOPOCTH XHMHMUYECKOW peaKkIUu B 3aBHCHUMOCTH OT pa3IMYHBIX
(bakTOpOB, a TaKkKe XapaKTep CMEIIEHUS XUMHUUYECKOTO0 PAaBHOBECHS IO BIUSHUEM
BHeIIHKX Bo3zeicTBuil (mpuniun Jle [llarense);

cOPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHMUYECKHE PEaKIIHH,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEPHOM KHUCIIOTHI, aMMHaKa,
oOlye HaydHble NPUHIMIBL XUMUYECKUX TMPOU3BOJICTB; 11€J1eCO00pPa3HOCTh
NPUMEHEHHUsI HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJIAJECHUSA CHUCTEMOM 3HAaHUM O METOJaX Hay4yHOIo
NO3HAHMs SIBJIEHUH NpUpOIbl — HAOIIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,
AKCIIEPUMEHT (peanbHbId U MBICIEHHBIH ), HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHUS PUMEHATh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIBHOM HCCIEA0BAaHUM BEILECTB
U Ui OOBSICHEHHS] XHUMHUYECKHUX SBJICHUH, HMEIOLUIMX MECTO B MPHUPOJE,
IPAKTHYECKOH EATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHMSI BBIABIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
HNOHATUSAMU U NPEICTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB s
00J1€€ 0OCO3HAHHOI'O MIOHUMAHUS MaT€PUAIbHOTO €IMHCTBA MHUPA;

cOPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
HNOHATUH «MaccoBasi JI0JIsl BELLECTBA B PACTBOPE» U «MOJIApHAS KOHLEHTPALIU»;
Macchl BeUIeCTBa WM 00bEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 yUaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIUIOBOTO 3(deKTa
peakumy; 3Ha4€HHUsI BOJOPOIHOrO ITOKAa3aTesld PACTBOPOB KUCIOT U IIEJIOYEH C
U3BECTHOM CTENEHbIO JUCCOLMALMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
OPOAYKTA PEAKIMH, €CIM OJHO U3 MCXOJIHBIX BEIIECTB JAAHO B BHUJE PAcTBOpa C
OTIPEICIEHHON MacCOBOM J0Jiel pacCTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MuMeeT TpHUMECH); OOJMM BBIXOAA MPOAYKTAa PEAKIMH; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATH U IPOBOAMTH
XUMUYECKUNA  DKCHEepUMEHT  (IpOBEJACHHE  peakuuMid  HOHHOro  OOMeEHa,
NOJATBEPKICHUE KAYECTBEHHOI'O COCTaBa HEOPraHWYECKUX BEUIECTB, ONPEACIICHNE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIbID HWHAMKATOPOB, HW3YYEHUE BIUSHUSA
pa3iauuHbIX  (PAKTOPOB HA  CKOPOCTb XUMHUYECKOW  peakluu, peuieHHe
IKCHEPUMEHTANbHBIX 3afad 1o Temam «Metamnel» u «Hemeramis») ¢
coOJII0/IEHHEM TMpaBUI O€30MaCHOTO OOpaleHusl ¢ BEIECTBAMH U JIaOOPaTOPHBIM
o0opynoBanueM, (GOpMyIUpPOBaTh LEJdb HMCCIEAOBAHUSA, MPEACTaBIATH B
pa3ianuHoOil opMe pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLEHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUH: COOIIIOIaTh MPABUJIIA TTOJIH30BAHUS XUMUYECKON
nocyol W JabopaTopHBIM O00OpyJ0BaHHEM, OOpalleHUsl C BEIIECTBAMH B
COOTBETCTBUHM C HHCTPYKIIUSMH [0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB, DKOJOTHYECKH IMEJIECOO0pPa3HOTO TMOBEACHUS B OBITY W TPYAOBOU
JEATEIBHOCTH B LIENSAX COXPAHEHHUSI CBOETO 30POBbS, OKPYXKAIOWIEH MPUPOIHOMN
cpeapl M JOCTHXKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HAaBaTh OIIACHOCTH
TOKCHUYECKOTO JICMCTBHUS HA KMBBIE OPraHU3MBbI OIPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJ1K;

c(hOPMHUPOBAHHOCTh YMEHH: OCYIIECTBJIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON nH(MOPMAIHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBor uHdopManuu, UHTepHET U Apyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MHPOpPMAIHIO, IepepadaTeiBaTh €€ M HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW yueOHO 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NMPOrpaMMbI Bcero

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XUMHUH

[IpenmeT opranuueckoi xumuu. Teopus

1.1 CTPOEHUS OPTraHUYECKUX COeNUHEHU A. M. 8
byrtneposa
Wroro no pazneny 8

Paspnen 2. Yriaesogopoasl

[IpenenbHBIC YTIIEBOIOPOILI — ATKAHBI,

2.1 5
LUKJIOAJIKAHbI

59 HenpenenbHble yrieBoJOPObI: aJIKEHBI, 14
' AJIKaJUEHbI, aJIKUHBI

23 ApoMaTH4ecKue yriieBoAOPO bl (apeHbI) 8

54 [IpupoHbIe HCTOYHUKH YTIEBOAOPOAOB U UX 4
' nepepaboTKa

2.5 ["anoreHnpon3BoiHbIE YTIIEBOAOPOI0B 4
Uroro no pazgeny 35

Pasnen 3. Kuciiopoacoaep:xamnue oprannieckue coeJuHeHNs

3.1 Crnuptsl. ®enon 11

KonTpoJsbHble
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [{OK
https://myschool.edu.ru/

bu6mmoreka [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6mmorexa [IOK
https://myschool.edu.ru/

bu6mmoreka [{OK
https://myschool.edu.ru/

bu6mmorexa [IOK
https://myschool.edu.ru/
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KapOouusbHble COeTUHEHUS: allbETU/IbI U
3.2 keToHbl. KapOoHoBbIE KHUCTOTHL. ClIOKHBIS 21 1
3¢upsl. Kupsl

bu6mmoreka [{OK
https://myschool.edu.ru/

bu6mmoreka [{OK

33 vy 9 1
TJICBOIbI https://myschool.edu.ru/

Uroro no pazgeny 41

Pasnen 4. AzoTcoaepxamme opraHu4ecKue coeJMHeHus1

bu6mmoreka [{OK
https://myschool.edu.ru/

4.1 AMUHBI. AMHUHOKUCIIOTEL benku 12 1 2

Uroro no pazgeny 12

Paspnen 5. BeicokoMoOJIeKy I pHbBIE COeIMHEHUS

bu6mmoreka [IOK

5.1 BricokoMoIeKyIIApHBIE COETIUHEHN 6 1
yAp A https://myschool.edu.ru/

Uroro no pazgeny 6
HazBanue moay.is

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 102 3 6


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

11 KUIACC

Ne i/

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM

1.1

1.2

1.3

HaumeHoBaHue pa3/ie/ioB U TeM

NMPOrpaMMbl

Crtpoenue atoma. [lepuoanueckuii 3aKoH
u Ilepuoanueckas cucteMa XUMHUYECKHX
anemenToB JI. Y. MenneneeBa

Ctpoenue BemectBa. MHOrooOpasue

BCIICCTB

XUMHYECKUE PEAKIIUU

Htoro no pazneny

Pa3nen 2. Heoprannueckasi xumust

2.1

2.2

Hewmetamsl

Meranibsl

Hroro no pasneny

Pa3pen 3. XuMus 1 :Ku3HbL

3.1

MeTtoasl MO3HAHUA B XUMHU. XUMUS U

KHN3Hb

Htoro no pazneny

KoanuecTBo 4yacoB

Bcero

11

19

39

31

23

54

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE

(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bubmmorexa [JOK
https://myschool.edu.ru/

bubmmorexa [JOK
https://myschool.edu.ru/

Bbu6nuoreka [JOK
https://myschool.edu.ru/

Bbu6nuoreka [JOK
https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

[Ipenmer u 3HaueHune
OPraHUYEeCKOW XUMHH,
MpeJICTaBIeHHEe O MHOr000pa3uu
OPTraHUYECKUX COCTUHEHUMN

DIEKTPOHHOE CTPOCHUE aToMa
yriieposia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHble BO3MOKHOCTH aToMa
yraepoaa

XumMudeckas CBSI3b B
OpPTaHWYECKHUX COCTUHCHHSIX.
Mexanu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBS3H, CIIOCOOBI
pas3psbiBa CBsI3€i

Teopust cTpoeHUs OPraHUYECKUX
coenuHenuit A. M. Bytneposa

Buasl uzoMepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. JJIEKTPOHHbBIE
3 PEeKTH B MOJIEKYIax
OPTraHUYECKUX COCTUHEHUI

[IpencraBienue o knaccuuxanuu
U crUcTeMaTudeckass HOMEHKIIaTypa

KoanuyecTBO 4acoB

Bcero

KoHTpobHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
H3YYeHUS

02.09.2024

05.09.2024

06.09.2024

09.09.2024

12.09.2024

13.09.2024

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/ibHbIE

pecypcsl

bubnunoreka [IOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/
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10

11

12

13

14

(IUPAC) oprannyeckux BEIIeCTB

Knaccudukanus peakiuii B
OPraHU4YeCKON XUMHH

CucreMmarusanys 1 00001eHne
3HAHUH 110 TEME

AJKaHBI: TOMOJIOTUYECKHM PS/I,

obmas popmyna, HOMEHKIATypa 1

U30MEPHsI, JIIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI

CDI/I?,I/ILIGCKI/IG U XUMHUYCCKHUC
CBOMCTBA aJIKAaHOB

HaxoxaeHnne ajkaHoB B IpUpoOJIE.

CriocoOblI osryueHust u
NPUMCHEHHE aJTKaHOB

Huknoankansl: obmas popmya,
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH CTPOCHHS U
XAMHYECKHX CBOMCTB, CIIOCOOBI
HOJTy4CHHS U IPUMEHECHHUE

Pemenue pacuérHbix 3a1a4 Ha
ONpeIeTICHUE MOJIEKYJIIPHOMN
(bOpMyIIBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBLIM JIOJISIM
aTOMOB 3JICMCHTOB, BXOJSAIINX B
ero cocraB. CucreMaTu3alus 1
000011IeHNE 3HAHUHN II0 TEME

AJKEHBI: TOMOJIOTUYECKHM PS/I,

16.09.2024

19.09.2024

20.09.2024

23.09.2024

26.09.2024

27.09.2024

30.09..2024

03.10.2024

bubmuorexa [JOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/
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15

16

17

18

19

20

21

22

obmas popmya, HOMEHKIATYypa,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHune Monekyn. CTpyKTypHas U
I C-TPAHC-H30MEPHUS AIKCHOB

dusnueckue U XUMUYECKHE
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHUKOBA

CriocoObI osryueHust u
NPUMCHEHHE aJTKEHOB

[IpakTuyeckas padora Ne 1 o reme
"[lonyueHue sTUIEHA U U3yUYECHHE
€ro cBOMCTB"

Pemienue pacy€THbIxX 3a71a4 Ha
oTpezieNieHrue MOJIEKYJISIPHOM
(dbopMyIIbl OPraHU4IEeCcKOro
BEIISCTBA

AnKanueHsl: CONpsKEHHBIE,
U30JIMPOBaHHBIE,
KyMyJiupoBaHHble. OcoOeHHOCTH
3JIEKTPOHHOI'O CTPOEHUS

XHUMHYECKHE CBOMCTBA
COMPSIKEHHBIX INEHOB

CriocoObI osryueHust u
NPUMCHEHHE alTKaIMCHOB

AJIKWHBI: TOMOJIOTHYECKUH P,
oOmras popmyina, HOMEHKIATYpa,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYI, (PU3NUYECKHe

04.10.2024

07.10.2024

10.10.2024

11.10.2024

14.10.2024

17.10.2024

18.10.2024

21.10.2024

bu6moreka [JOK
https://myschool.edu.ru/

bubnuorexa [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubnuorexa [JOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/
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23

24

25

26

27

28

29

30

31

32

33

CBOMCTBA
XMMHUYECKHE CBOMCTBA AJIKUHOB

KauectBeHHbIe peakiuu Ha
TPOMHYIO CBSI3b

CriocoObl osryueHust u
NpUMEHEHHE aIKUHOB

Pemenue 3amad: pacu€rsl o
YPaBHEHUIO XUMHUYECKOU PEaKIIUU

Cucremarusanys U 00001eHue
3HAHUH 110 TEME

ApeHBI: TOMOJIOTHYECKHH PS,
oOmras popmyina, HOMEHKIIATypa.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKY] OeH30a U
TOJyoOJa, NX (pU3NIecKne CBOMCTBA

XUMHUYECKUE CBOWCTBA apEHOB:
peaklMK 3aMelIeHUs

XUMHUYECKUE CBOMCTBA apEHOB:
PeaKIu IPUCOECTUHEHNUS,
OKHCJICHHE TOMOJIOTOB OeH3011a
Oco06eHHOCTH XUMHUYECKUX
CBOIICTB CTHpOJIa

Pemenue pacuérHbix 3a1a4 Ha
OIIpEIETICHUE MOJIEKYJIIPHON
(bOpMyIIBI OPraHUIECKOTO
BEIIECTBA

CriocoOblI nosryueHus u

24.10.2024

25.10.2024

07.11.2024

0.11.2024

11.11.2024

14.11.2024

15.11.2024

18.11.2024

21.11.2024

22.11.2024

25.11.2024

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bubmuorexa [JOK
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34

35

36

37

38

39

40

41

42

NpUMEHEHHE apEeHOB

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIACCAMHU
YIJIEBOAOPOIOB

Pacuérel no ypaBHEeHUAM
XUMUYECKHUX PEaKLUM.
CucreMaTu3anus 1 00001IeHne
3HAHUM T10 TEME

[Ipuponusiit ra3. IlonyTHbie
HEe(TSHbIE ra3bl

KameHHBI# yroyib ¥ IPOYyKTHI €r0

nepepaboTKu

HedT1b u ciocoOb! €€ nmepepaboTKH.

[IpuMeHeHue POAYKTOB
nepepadoTKu HEPTH

I'enetnueckas CBSA3b MEKIY
pa3IMYHBIMH KJIaccaMu
YIJIEBOJOPOJOB
["anoreHonpoun3BoaHbIC
YTJIEBOJIOPOIOB: DJIEKTPOHHOE
CTPOCHHE; pEaKIUU 3aMeICHUS
rajoreHa

JlewicTBue 1Ienoueit Ha
raJOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
JIUTaJIOT€HAIKaHOB C MarHHEM U
LIMHKOM

Cucremarusanys 1 00001eHne

28.11.2024

29.11.2024

02.12.2024

05.12.2024

06.12.2024

09.12.2024

12.12.2024

13.12.2024

16.12.2024

https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

but6mmoreka [IOK
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43

44

45

46

47

48

49

50

3HaHUU MO pa3aeiy
"Yraesogopobr"

KonrtponsHas pabota o teme
"VYrneBomopozas"

[IpenenbHBIE OJHOATOMHBIE
CIIUPTHL: TOMOJIOTUYECKHUH PA,
oOmras popmyna, CTpoeHUE
MOJIEKYJI, U30Mepus,
HOMEHKJIATypa, KJIaCCU(PHUKAIIHS,
¢duznueckue cBoicTBa

XUMHYECKHE CBOMCTBA
MPEAETbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl nosryueHust u
IPUMEHEHHE OJJTHOATOMHBIX
CIIUPTOB

[TpocTeie 3¢upbl: HOMEHKIIATypa U
HU30MepHs, OCOOCHHOCTH
bU3NYECKUX U XUMHUECKHUX
CBOMCTB

MHOroaroMHbI€ CIIUPTHI:
STWICHIIMKOJIb U TIHLEPUH, UX
(bu3nyeckue 1 XUMUUYECKUE
CBOMCTBA

CrniocoOsl nosty4yeHus u
PUMEHEHHE MHOTOAaTOMHBIX
CIIMPTOB

@DeHOII: CTPOEHUE MOJIEKYJIBI,

19.12.2024

20.12.2024

23.12.2024

26.12.2024

27.12.2024

09.01.2025

10.01.2025

13.01.2025

https://myschool.edu.ru/

bubnuorexa [JOK
https://myschool.edu.ru/

bubnuorexa [JOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/
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51

52

53

54

55

56

57

58

59

bu3nYecKue CBOMCTRA.
TokcuyHOCTH peHoIIa

XuMHYecKue cBOMCTBa (peHoma

CrniocoOsl nosty4eHus u
npuMeHeHne GeHoa

[IpaxTuyeckas padota Ne 2.
Pewienne skciepuMeHTAIBHBIX
3aznay4 no teme "CrnupTsl U
¢deHnomnsr"

Cucremaruzanusa U 00001IeHne
3HAHHUU II0 TEME

ANbaeruapl i KETOHBI:
3JICKTPOHHOE CTPOCHHE
KapOOHUIBHON TPYTIIHI;
TOMOJIOTHUECKHE Psi/IbI, 001Iast
dbopmyia, u3omepus u
HOMEHKJIATypa

Anbaeruipl ¥ KeTOHBI: (PU3HUECKUE
CBOICTBa; peakuuu
MPUCOEANHEHUS

Peakmum oxucienus u
KaueCTBCHHBIC PEAKIINU
aJIbIETHI0B U KETOHOB

CriocoObI MOTy4YEeHUS aTbICTHIO0B U

KCTOHOB

OHOOCHOBHBIE ITPEEIIbHBIE
KapOOHOBBIE KUCIIOTHI,

16.01.2025

17.01.2025

20.01.2025

23.01.2025

24.01.2025

27.01.2025

30.01.2025

31.01.2025

03.02.2025

bubnunoreka [IOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/
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60

61

62

63

64

65

66

67

0COOCHHOCTH CTPOSHHUS UX
MOJICKYJT

H3omepus u HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, HX
bu3nUecKue cBOMCTBa

XMUMHYECKHE CBOMCTBA
MpEAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOH KHCIIOTBHI.
MHuoroo6pasue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOUCTB:
HETIPeebHBIX 1 aPOMAaTHUECKIX
KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBurenu BHICIINX
KapOOHOBBIX KHCIIOT

ITonsatue o IIPOU3BOJHBIX
Kap6OHOBBIX KHCJIOT

CrniocoOsl nosty4yeHus u
HNpUMEHEHHE KapOOHOBBIX KHUCIIOT
CrnoxHble 3(upsl:
TOMOJIOTHYECKUH psif, o01mast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

dusnyeckne 1 XUMHYECKHE
cBoiicTBa 3(hrupoB

06.02.2025

07.02.2025

10.02.2025

13.02.2025

14.02.2025

17.02.2025

20.02.2025

21.02.2025

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/
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68

69

70

71

72

73

74

75

Pemienune pacy€THbIX 3a7a4: 110
YPaBHEHUIO XUMHUYECKOU PEaKIIH,
Ha OIpe/ieJICHHE MOJIEKYIISIPHOI
(dbopMyIIbI OPraHU4IEeCcKOro
BellleCTBa

[TpaxTuueckas padota Ne 3.
Pemenue skcriepuMeHTaTbHBIX
3anay no Teme "KapOoHoBbIE
KucnoTsl. CrioxxHble 3Qups"

XKupsr: crpoenne, pu3nUEcKue u
XUMUYECKHE CBOMCTBA (TUAPOITU3)

OcoOeHHOCTH CBOWCTB JKUPOB,
COZIepKALIUX OCTaTKH
HEeNpeeIbHBIX KUPHBIX KHCIIOT.
JKupsl B npupone

Mblia KaK COJIu BBICIIUX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEEe
neucrsue. [lonsarue o
CUHTETHYECKUX MOIOLIUX
cpeactBax (CMC)
I'enerndeckas cBs3b
YIJIEBOJOPOAOB U
KHCIIOPOJCOAEPKALIUX
OpPraHWYECKHUX BELIECTB
Pacuérel no ypaBHEeHUAM
XUMHYECKHUX PEaKLUn

Cucremarusanys 1 00001eHne
3HAHHUH 110 TEME

27.02.2025

28.02.2025

03.03.2025

06.03.2025

07.03.2025

10.03.2025

13.03.2025

14.03.2025

bu6moreka [JOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bubnuorexa [JOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/
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76

77

78

79

80

81

82

&3

84

85

OO61as xapakTepuCTUKa YIJIEBOIOB

U KJacCH(HKAIUS YIIIEBOOB
(MOHO-, M- ¥ TIOJMCAXapHIbI)

Mounocaxapuabl: pu3nyecKue

CBOIICTBA U HAXOXJICHHUE B IPUPOJIE

[Ipumenenue rimoKo3sl, e€
3HAYCHUE B )KU3HEAEATEIbHOCTU
opraHusma

I[I/Icaxappmm: caxapo3a, MaJIbTO3a
u nakto3a. Haxoxaenue B npuponae

" MPUMCHCHUC TUCAXapUIOB

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, PU3NYECKUE U
XUMHUYECKHE CBOICTBA,
MpPUMEHEHHE

[TonsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHaX

Pemenue pacueTHbIx 3a1a4 Ha
onpeJiesieHue 10U BbIX0oa
MPOJIyKTa PEakluu OT
TEOPETHUUECKH BO3MOKHOTO
Cucremaruzanusa U 00001IeHne
3HAHUM MO pa3aeny
KoHnTponbHas paboTta mo teme
"Kucnoponaconepxaniue
OpraHUYeCcKHUe coequHeHus"
AMWHBIL: KJTacCU(pUKALIHS,
CTPOCHHE MOJIEKYJI, 00IIIast

17.03.2025

20.03.2025

21.03.2025

03.04.2025

04.04.2025

07.04.2025

10.04.2025

11.04.2025

14.04.2025

17.04.2025

bu6moreka [JOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bubmuorexa [JOK

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

bu6moreka [JOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/



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

86

87

88

89

90

91
92

93

94

dbopmyna, uzomepus,
HOMEHKJIaTypa U (pu3ndecKue
CBOlCTBa

XUMHUYECKUE CBOMCTBA
annpaTHIECKUX aMUHOB

AHWIMH: CTPOCHHE aHWIINHA,
0COOEHHOCTU XUMUYECKUX CBOUCTB
AHUJINHAa

CriocoOblI nosryueHus u
NpUMEHEeHHE anupaTHIECKIX
aMHHOB

AMUHOKHCIIOTBI: HOMEHKJIATypa
n3oMepus, (U3NIeCKUe CBONCTBA.
OTtaenpHBIC MIPEICTABUTENH O~
AMHHOKHUCIIOT

XUMHYEeCKHE CBOMCTBA
AMHHOKHCJIOT, NX OMOJIOTHYECKOE
3HaYeHHEe aMUHOKHKCIOT. CHHTE3 U
TUAPOIU3 TIENTHI0B

benku kak mpupoIHbIC TOTUMEPHL;
CTPYKTYpbI O€JIKOB
XUMHUUYECKHE CBOIICTBA OEIKOB

A3oTtcoaepkaiue
TeTePOIUKINYECKIE COCTMHEHUSI.
HykJieMHOBBIE KUCIIOTHI: COCTaB,
CTPOCHHUE 1 OMOJIOTHYECKas POITh

[IpaxTuyeckas padota Ne 4.
Pemenne sxcriepiMeHTaIBHBIX

18.04.2025

21.04.2025

24.04.2025

25.04.2025

28.04.2025

02.05.2025

05.05.2025

08.05.2025

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/

bu6moreka [JOK
https://myschool.edu.ru/
bubnunoreka [IOK
https://myschool.edu.ru/

bubnunoreka [IOK
https://myschool.edu.ru/

bubmuorexa [JOK
https://myschool.edu.ru/



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

3a1a4 1o teme "A3oTcoaepkaiimue
OpPraHUYEeCKHE COCAMHEHUS"

[IpaxkTuyeckas padora Ne 5.

95 Pemenue E)KCl'Ie"pI/IMeHTaJ'II)HHX 1 | 12.05.2025 bubmuorexa [JOK
3a7a4 no teme "Pacno3HaBaHue https://myschool.edu.ru/
OpPraHUYEeCKUX COCTUHEHUN"

KonrtponsHas pabota o teme BuGmiorexa LIOK
"

96 A30T00ﬂep>'1'<amne OpraHUYEeCKHE 1 1 15.05.2025 https://myschool.cdu.ru/
COCTUHCHUS
OCHOBHBIE TOHATUS] XUMUHU
BBICOKOMOJIEKYJISIPHBIX

97 COeIUHEHUN U METOJbI UX CUHTE3a 1 16.05.2025 Bubmiotexa LIOK

https://myschool.edu.ru/
—TO0JIMMEpHU3aIHs U
TTOJTUKOHICHCAITHS
IInactmaccel. Ytunuzanus u bu6moreka [JOK

98 nepepadoTKa IIaCTHKa 1 17.05.2095 https://myschool.edu.ru/

99 DacToOMEphl: HaTypaJIbHbIN bubnmoreka [JOK
CUHTETUYECKHE KayuyKH. Pe3una https://myschool.edu.ru/
Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHbIE, CHHTETUYECKHE. 1 16.05.2025 bu6nuorexa [IOK
[Tomumepsl crienuanbHOTO https://myschool.edu.ru/
Ha3HAYEHUS
[TpaxTuueckas padota Ne 6.

101 Pemienne 3KCI'IC"pI/IMeHTaJIBHLIX 1 1 29 05.2025 bubnuotexa [JOK
3a51a4 1o TeMe "Pacno3HaBanue https://myschool.edu.ru/
MJIaCTMAcCC U BOJIOKOH"

O00011eHNE U CUCTEMATU3ALMS
102 M3YyYEHHOT0 MaTepualia o TeMe 1 23.05.2025 bubmorexa 10K

https://myschool.edu.ru/

"BbICOKOMONEKYISIpHBIE


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

coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME 0



11 KIIACC

Ne
n/ Tema ypoka
n

Atom. CocTaB aTOMHBIX
saaep. XUMUYECKUI
3JIEMEHT. M30TOonbI

CrpoeHue 371eKTPOHHBIX
000JI0YEK aTOMOB,
KBAaHTOBBIC HUCJIa

Knaccudukanus
XUMHUYECKHX DJIEMEHTOB
(s-, p-, d-, f-31eMenTHI)

Pacnpenenenue
AIIEKTPOHOB IO
ATOMHBIM OpOUTAIISIM

DJEKTpOHHbBIE
KOH(Urypaiuu aTOMOB
AJIEMEHTOB B OCHOBHOM
¥ BO30Y>KIEHHOM
COCTOSIHUU

DJEKTpOHHbBIE
KOH(UTypaIy HOHOB.

KoauuyecTBOo 4acoB

Bcer
0

KonTposabu
ble paboThI

IIpakTun
YyecKue
padoTbI

Jlara
U3yYeHUs

02.09.2024

04.09.2024

07.09.2029

09.09.2024

11.09.2024

14.09.2024

DJIeKTPOHHbBIE HU(PPOBBIE 00pa3oBaTebHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/6479/conspect/150
988/

https://foxford.ru/wiki/himiya/stroenie-elektronnyh-
obolochek

https://www.yaklass.ru/p/himija/1 1-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/periodicheskii-
zakon-i-periodicheskaia-sistema-khimicheskikh-
elementov-_-6948490/re-cf5ebf76-5{84-4915-bbb4-
21bl14acd3828

https://www.yaklass.ru/p/himija/11-klass/osnovnye-

poniatiia-i-zakony-khimii-6931691/sostoianie-i-

raspredelenie-elektronov-v-atome-d-orbitali-
6931775/re-b1827a57-7¢73-47dd-bb97-
12af18dd36dd

https://studarium.ru/article/144

https://onlineclass.space/marepuan/xumusi/11/



https://resh.edu.ru/subject/lesson/6479/conspect/150988/
https://resh.edu.ru/subject/lesson/6479/conspect/150988/
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://studarium.ru/article/144
https://onlineclass.space/%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB/%D1%85%D0%B8%D0%BC%D0%B8%D1%8F/11/

10

11

DJEKTPOOTPUIIATETHLHOC
Th

[lepuoanueckuii 3aK0H
u [lepuonnueckas
CHCTEMA XUMHUYECKUX
anemenToB /l. 1.
MenneneeBa, CBAI3b C
COBPEMEHHOM TEOpPUEN
CTPOEHHMS aTOMOB

3aKOHOMEPHOCTH
W3MCEHEHMS CBOMCTB
XHUMHUYECKHUX DJIEMECHTOB
1 00pa3yeMbIX UMU
MIPOCTBIX M CIIOKHBIX
BEIIECTB I10 TPYIIIaM U
neproIam
CucreMatusanus u
000011IeHrE 3HAHUH 110
TEME

Buaer xumudaeckoit
CBsI3M. MeXaHNU3MBI
o0pazoBaHUs
KOBaJICHTHOM CBSI3U.
Bonoponnas cBs3b.
MexMonexyIIspHbIe
B3aNMMOICHCTBHS
BanentHocTh 1
BaJICHTHBIC
BO3MOKHOCTH aTOMOB.

16.09.2024

18.09.2024

21.04.2024

23.04.2024

25.04.2024

https://foxford.ru/wiki/himiya/periodicheskaya-
sistema-kak-graficheskoe-otobrazhenie-

periodicheskogo-zakona

https://foxford.ru/wiki/himiya/zakonomernosti-

1zmeneniya-svoystv-elementov-i-ih-soedineniy-po-
periodam-i-gruppam

https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-

mehanizmy-obrazovaniya-himicheskoy-svyazi

https://skysmart.ru/articles/chemistry/himicheskaya-

svyaz

https://www.yaklass.ru/p/himija/1 1-klass/osnovnye-

poniatiia-i-zakony-khimii-6931691/valentnye-
vozmozhnosti-atomov-6939437/re-38¢cb494e-6¢da-



https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1

12

13

14

15

16

17

CB3b JIEKTPOHHOMN
CTPYKTYPbI MOJIEKYJI C
UX TEOMETPUYECKUM
CTPOEHUEM

IIpencraBnenus o
KOMILJIEKCHBIX
COEJIMHEHUSX: COCTaB U
HOMEHKJIaTypa

Bemectsa
MOJICKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO
cTpoeHus. Tumsl
KPUCTAITMYECKHUX
pEIIEeTOK U CBOWCTBA
BEILIECTB

[TonsiTHE O MHCTIEPCHBIX
CHCTEMax.
[IpencraBnenue o
KOJUTOMIHBIX PacTBOpax

HctrHHEBIE paCTBOPBI:
HACBILCHHBIE U
HEHACBILICHHBIE,
pacTBOPUMOCT.
Kpucramnoruapatsl
CriocoOb! BBIpayKEHHS
KOHLEHTpaluu
pacTBOpOB

Pemntenue 3amaq ¢
HCIIOJIb30BAaHUEM

28.04.2024

30.04.2024

02.10.2024

05.10.2024

07.10.2024

09.10.2024

43be-aldf-6d6114721911

https://studfile.net/preview/16460065/page:24/

https://infourok.ru/prezentaciya-po-himii-klass-
veschestva-molekulyarnogo-i-nemolekulyarnogo-

stroeniva-tipi-kristallicheskih-reshetok-
3881572.html

https://resh.edu.ru/subject/lesson/4939/conspect/151

133/

https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/rastvory-rastvorenie-

7048764/re-6849753d-39¢5-47¢7-9¢e4b-
72a2ab9cd2a6

https://chemege.ru/concentration/



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1
https://studfile.net/preview/16460065/page:24/
https://infourok.ru/prezentaciya-po-himii-klass-veschestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-tipi-kristallicheskih-reshetok-3881572.html
https://infourok.ru/prezentaciya-po-himii-klass-veschestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-tipi-kristallicheskih-reshetok-3881572.html
https://infourok.ru/prezentaciya-po-himii-klass-veschestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-tipi-kristallicheskih-reshetok-3881572.html
https://infourok.ru/prezentaciya-po-himii-klass-veschestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-tipi-kristallicheskih-reshetok-3881572.html
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://chemege.ru/concentration/

18

19

20

21

MMOHATHH "MaccoBas
JIOJIL pACTBOPEHHOTO
BelecTra", "MoaspHas
KOHLIEHTpauus"
Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKHUX

BCIICCTB

Cucremarusanus u
000011IeH1E 3HAHUH 110
TEME

KonrposnbHas padora mo
temaMm "CTpoeHue
atoma. [lepuognueckuit
3aKOH U
[Tepuoauueckas
CHUCTEMa XUMHUYECKHIX
anemenToB 1. U.
Menneneena",
"CTpoeHue BelecTBa.
Mmuoroo6pasue
BelecT"

Knaccudukanus
XUMUYECKUX PEAKIUN B
HEOPraHUYECKOU 1
OPraHU4YeCKONW XUMHH.
3aKOH COXpaHEHUSI
MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U

12.10.2024

14.10.2024

16.10.2024

19.10.2024

https://foxford.ru/wiki/himiya/klassifikatsiya-
organicheskih-veschestv

https://chemege.ru/classification-chemical-reaction/



https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://chemege.ru/classification-chemical-reaction/

22

23

24

25

26

27

MpeBpaLIeHHs SHEPTUU
IIPU XUMUYECKHUX
peaKuusax

TemnoBsie 3 pexTs
XUMHYECKUX PEAKIIUH.
Tepmoxumuueckue
ypaBHEHHS

Beruucnenus no
YpaBHEHUSAM
XUMHUYECKUX PEaKIUi U
TEPMOXUMHYECKUM
YpaBHEHUSIM

CKOpOCTh XUMUYECKON
peakuuu, e€
3aBUCHMOCTD OT
pa3aruHbIX (PaKTOPOB.
Karanns n
KaTaJan3aToOphI

I'omorenHrle u
TeTEPOTeHHBIC PEAKITHI

[TpakTuueckas padora
Ne 1 mo Teme "Bnusinue
pa3INyYHbIX (PaKTOPOB
Ha CKOPOCTb
XUMHYECKOU peakuu"”

OO6patumsbie u
HeoOpaTUMBbIE peaKlIUu.

21.10.2024

23.10.2024

26.10.2024

06.11.2024

09.11.2024

11.11.2024

https://www.yaklass.ru/p/himija/9-
klass/klassifikatciia-khimicheskikh-reaktcii-i-
zakonomernosti-ikh-protekaniia-

212242 /klassifikatciia-khimicheskikh-reaktcii-po-
teplovomu-effektu-228606/re-5ff58ftb-bb97-442b-
9171-fcal039171a0

https://foxford.ru/wiki/himiya/raschety-po-
termohimicheskim-uravneniyam

https://chemege.ru/kinetika/

https://resh.edu.ru/subject/lesson/4938/conspect/151

106/

https://videouroki.net/video/17-obratimost-
himicheskih-reakcij-himicheskoe-ravnovesie.html

bubnuoteka [{OK https://myschool.edu.ru/



https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://foxford.ru/wiki/himiya/raschety-po-termohimicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-termohimicheskim-uravneniyam
https://chemege.ru/kinetika/
https://resh.edu.ru/subject/lesson/4938/conspect/151106/
https://resh.edu.ru/subject/lesson/4938/conspect/151106/
https://videouroki.net/video/17-obratimost-himicheskih-reakcij-himicheskoe-ravnovesie.html
https://videouroki.net/video/17-obratimost-himicheskih-reakcij-himicheskoe-ravnovesie.html
https://myschool.edu.ru/

28

29

30

31

32

33

XuMuyeckoe
paBHOBeCHE

[TpakTuueckas padora
Ne 2 no teme "Bnusgnue
pa3anyYHbIX (PaKTOPOB
Ha I10JIOKEHUE
XUMHYECKOTO
paBHOBecHs"

DIIEKTPOTUTHIECKAS
muccoruanua. CHibHBIE
U ci1a0ble IEKTPOIIUTHI.
CreneHp Qucconuanuu

HNonHoe npousseneHue
Bojbl. Cpefia BOJHBIX
pacTBOpOB.
Bonopoansrit
nokazatenb (pH)
pacTtBopa

I'mpponus comnent.
Peaknuu, nporekaroniue
B PAacTBOpAx
JIIEKTPOJINTOB

[TpakTnueckas pabora
Ne 3 mo Teme
"XUMHYeCKre peakiuu
B pacTBOpax
AJEKTPOIUTOR"

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHBIE

13.11.2024

16.11.2024

18.11.2024

20.11.2024

23.11.2024

25.11.2024

bu6mmoreka IIOK https://myschool.edu.ru/

bu6mmoreka IIOK https://myschool.edu.ru/

bu6mmoreka LIOK https://myschool.edu.ru/

bu6mmoreka IIOK https://myschool.edu.ru/



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

34

35

36

37

38

39

40

peakuuu. Baxueiimme
OKHUCIIUTENN U
BOCCTAHOBUTEIN

MeTo/1 31EKTPOHHOTO
(371€EKTOHHO-MOHHOT0)
OanmaHca

DNEeKTpOIN3 pacTBOPOB
Y pacIlIaBOB BEILIECTB

Pemenne 3agau
pa3IMYHBIX TUIIOB

Permenue 3anau
Pa3IMYHBIX TUIIOB

Cucrematuzanus U
000011IeH1E 3HAHUT 10
TeMe "XUMHYECKHUE
peakuun"

KonTponbhas pabota mo
TeMe ""XUMHUYECKHUE
peakuun"

ITonoxenue
HEMETAJIJIOB B
ITepuoanueckont
CUCTEME XUMHUYECKUX
snemeHToB /I. 1.
MenpeneeBa u
0COOEHHOCTH CTPOCHHS
nx aTroMoB. Pu3nueckue
CBOICTBA HEMETAJIJIOB

27.11.2024

30.11.2024

02.12.2024

04.12.2024

07.12.2024

09.12.2024

11.12.2024

bubnuoteka [{OK https://myschool.edu.ru/

bubmuoreka I{OK https://myschool.edu.ru/

bubmuoreka I{OK https://myschool.edu.ru/



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

41

42

43

44

45

46

AnnoTtponust
HEMEeTaJIoB (Ha
npuMepe KUCiIopoa,
cepsl, ochopa u
yriiepoja)

Bonopoa: nonyuenue,
buzndecKue u
XMMHYECKHE CBOMCTBA.
IM'mapunsl

I'anorensl: HaXOXKIEHUE
B IIPUPO/IE, CIIOCOOBI
MOJTyYCHUS,
buznueckue u
XUMHUYECKHE CBOMCTBA

["anoreHoBOIOPOIBL.
Baxneiimne
KHCIIOPOJICOIEprKAIIe
COEJIMHEHUS TaJIOTEHOB
JlaGopaTopHble 1
MIPOMBIIIUICHHBIC
CITOCOOBI TIOJTYYCHHS
raJIoreHOB.
[TpuMmeHeHue raaoreHoB
U UX COeIUHEHUN

[TpakTnueckas pabora
Ne 4. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
"I"anoreHs!"

14.12.2024

16.12.2024

18.12.2024

21.12.2024

23.12.2024

25.12.2024

bu6nmoreka LIOK https://myschool.edu.ru/

bu6mmoreka IIOK https://myschool.edu.ru/

bu6mmoreka IIOK https://myschool.edu.ru/

bu6mmoreka IIOK https://myschool.edu.ru/

bu6mmoreka LIOK https://myschool.edu.ru/



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

47

48

49

50

51

52

53

54

Kucnopon:
n1abopaTOpHBIE U
MIPOMBIIIJICHHbBIE
CIocoObI OMyUYeHUs,
dusnueckue u
XUMHUYECKHUE CBOMCTBA.
O3oH. [Ipumenenue
KHCJIOPOJIa M 030HA

OKcUIBI U IEPOKCH/IBI

Permenue 3anau
Pa3IMYHBIX TUIIOB

Cepa: HaxoX/JeHUE B
MIPHUPOJIe, CTIOCOOBI
MOJTyYCHUS,
¢uznueckue u
XHMHYECKHE CBOMCTBA
CepoBoaopo,
CyIb(OUIBI
Kucnopoaconepxkaiue
COCIMHEHUS CEPBhI.
Oco0EeHHOCTH CBOMCTB
CEpPHOM KUCJIOTBI

[TpakTuueckas pabora
Ne 5. Pemienue
AKCIIEPUMEHTATBHBIX
3aga4 o reme "Cepa u
e€ coenuHeHus"

A30T: HaX0XIE€HUE B
pHUpoJie, CIIOCOObI

28.12.2024

10.01.22025

13.01.2025

15.01.2025

18.01.2025

20.01.2025

22.01.2025

25.01.2025

bu6nmoreka LIOK https://myschool.edu.ru/

bu6nmoreka LIOK https://myschool.edu.ru/

bubnuoteka [{OK https://myschool.edu.ru/

bubmuoreka I{OK https://myschool.edu.ru/

bu6nmoreka LIOK https://myschool.edu.ru/

bu6mmoreka LIOK https://myschool.edu.ru/



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

55

56

57

58

59

60

MOJTy4EeHus,
buznIecKue u
XUMHUYECKHUE CBOICTBA.
AMMHUAK, HUTPUIBI
Kucnoponcoaep:xarue
COEJIMHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB
A30THOU KHCIIOTHI

IIpumeneHune a3ora u
€ro COCIMHEHUN.
ABOTHBIE yIOOpEHHS

dochop: HaAXOKICHHE B
MIPHUPOJIe, CTIOCOOBI
MOJTyYCHUS,
¢uznueckue u
XUMHYECKHE CBOMCTBA.
dochuast u hochun
Oxcunsl pocdopa,
dbocdopcoaepxaiiue
KucyoThl. Conu
(bochopHON KUCIOTHI
[Tpumenenue pocdopa
Y €r0 COCIMHEHUM.
®dochopHble yaoopeHus

[TpakTudeckas pabora
Ne 6. Pemenue
3KCH€pI/IMeHTaJIBHBIX
3a1a4 1o TeMe "A30T u

dochop u ux

27.01.2025

29.01.2025

01.02.2025

03.02.2025

05.02.2025

08.02.2025

bu6mmoreka LIOK https://myschool.edu.ru/

bubnuoteka [{OK https://myschool.edu.ru/

bubnuoteka [{OK https://myschool.edu.ru/

bubnuoteka [{OK https://myschool.edu.ru/

bubnuoteka [{OK https://myschool.edu.ru/



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

61

62

63

64

65

66

67

coequueHus"

Yraepoa: HaXOXKJICHUE
B IIPUPOJIC,
AJUTOTPOTIHBIE
MoaupUKaIIH;
buznIecKue u
XHMHYECKHE CBOMCTBA,
pPUMEHEHHE

Oxkcup yrnepona(ll),
okcup yraepona(lVv),
YrOJbHAS KUCIIOTA U €€
conu

Pemenue 3anau
Pa3IUYHBIX TUIIOB

Kpemuuii: HaxoxeHue
B IIPUPOJIC, CIIOCOOBI
MOJTyYeHUS,
dusnueckue u
XMMHYECKHE CBOMCTBA

Oxkcun kpemuus(1V),
KpEMHUEBAs KUCIIOTA,
CHJTHKATBI

[Ipumenenue KpeMHHUs
U €r0 COSMHECHU.
CrekIo, ero noyiy4yeHue,
BHMJIbI CTEKJIA

Penrenue 3anau
Pa3IUYHBIX THUIIOB

10.02.2025

12.02.2025

15.02.2025

17.02.2025

19.02.2025

22.02.2025

26.02.2025

bubnuoteka [{OK https://myschool.edu.ru/

bu6mmoreka IIOK https://myschool.edu.ru/

bubmuoreka I{OK https://myschool.edu.ru/

bubmuoreka I{OK https://myschool.edu.ru/

bu6nmoreka LIOK https://myschool.edu.ru/



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

68

69

70
71

72

73

74

75

76

CucreMaTuzanus u
00001116 H1E 3HAHUH 110
Teme "Hemeraminr"

KonTponbHas padota no
teme "Hemeramnnr"

AHanu3 pe3yabTaToB
KOHTPOJIBHOH paboThI,
KOPPEKIHsI OINOOK
ITonoxeHne MeTamioB B
[Tepuoanueckoit
CHUCTEME XUMHUUYECKUX
3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIJIOB

OO6mue ¢puzndeckue
CBOHCTBa METAIIJIOB.
[IpumeHeHne MeTaIIoB
B OBITY M TEXHUKE

CiaBbl METAJLIOB.
Kopposus merannos

Pemenune 3anau
Pa3IUYHBIX TUIIOB

DNEeKTPOXUMHUYECKHHA
AN HANPsKEHUN
MmeTauioB. O6mue
CHOCOOBI MOTYyYCHHS
METaJUIOB

OO01as xapakTepucTHKa

01.03.2025

03.03.2025

05.03.2025

10.03.2025

12.03.2025

15.03.2025

17.03.2025

19.03.2025

bu6mmoreka IIOK https://myschool.edu.ru/

bu6nmoreka LIOK https://myschool.edu.ru/

bu6mmoreka LIOK https://myschool.edu.ru/

bubmuoreka I{OK https://myschool.edu.ru/

bu6nuoreka LIOK https://myschool.edu.ru/



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

77

78

79

80

MeTaiuioB [A-rpynmsl
[Tepuoanueckoit
CHUCTEMBI XUMHYECKUX
aneMeHToB. Hatpuit u
KaJIMI: TIOJy4YEHHUE,
¢dusnueckue u
XUMHYECKHE CBOIMCTBA,
MIPUMEHEHHUE TTPOCTHIX
BEIIIECTB U UX
COEeIUHEHNN

OO01as xapakTepucTHKa
MeTtauioB [IA-rpynmner
[Tepuoanueckoit
CHUCTEMBI XUMHYECKUX
AJIEMEHTOB. Maruuit u
KaJIbLIUI: TIOJTy4YEHHE,
buznueckue u
XMMHYECKHE CBOMICTBA,
IIPUMEHEHNE TIPOCTBIX
BELIECTB U UX
COCAMHEHU N

JXKécTkOoCTh BOMIBI U
crocoOBbl e€ yCTpaHeHuUs

ANIOMUHMIN:
HOJTy4eHHe,
buznueckue u
XMMHUYECKHE CBONCTBA,
pUMEHEHNE

AMdoTepHbIe CBOICTBA

22.03.2025

02.04.2025

05.04.2025

07.04.2025

bu6nmoreka LIOK https://myschool.edu.ru/

bu6nmoreka LIOK https://myschool.edu.ru/

bu6nmoreka LIOK https://myschool.edu.ru/

bu6mmoreka LIOK https://myschool.edu.ru/



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

81

82

83

84

85

OKCHJIa ¥ THIPOKCHA
ATFOMMHUS,
THJIPOKCOKOMITJICKCHI
ATFOMMHUS, HX
MIpUMEHEHUE

Penrenue 3anau
Pa3IUYHBIX THUIIOB

[TpakTuueckas padora
Ne 7. Pemierue
IKCIIEPUMEHTATBHBIX
3a7a4 10 TEME
"MeTaJbl II1aBHBIX
noarpynn"

OO61as xapakTepuCcTHKa
METaJIJI0B MOOOYHBIX
noarpynmn (b-rpymm)
[Tepuoanueckoit
CHCTEMBI XMMHUUECKUX
3JIEMEHTOB

duznyeckue u
XHMHYECKHE CBOMCTBA
Xpoma 1 €ro
COCIMHEHMH, UX
MIPUMEHEHUE

Baxxneimmue
COEJIMHEHMS MapraHua.
[lepmanranat xanus,
€ro OKHUCIIUTEIILHBIE
CBOICTBa

09.04.2025

12.04.2025

14.04.2025

16.04.2025

19.04.2025

bu6mmoreka LIOK https://myschool.edu.ru/

bu6mmoreka IIOK https://myschool.edu.ru/

bu6mmoreka IIOK https://myschool.edu.ru/

bu6mmoreka LIOK https://myschool.edu.ru/

bu6mmoreka IIOK https://myschool.edu.ru/



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

86

87

88

89

90

91

dOu3nyeckue u
XHMHYECKHE CBOMCTBA
JKese3a M ero
COEIMHEHUI.
ITonyuenue u
MIPUMEHEHUE CIIJIAaBOB
J)Keaes3a

duznyeckue u
XHMHUYECKHE CBOMCTBA
MeIHu U €€ COeTUHCHUM,
UX PUMEHEHHUE

du3ndecKue 1
XHMHYECKHE CBOMCTBA
LMHKA U €T0
COCIUHEHMH, UX
MIpUMEHEHUE.
I'MIpOKCOKOMITIIEKCHI
[IMHKA

[TpakTuaeckas pabora
Ne 8. Pemenue
AKCIIEPUMEHTATBHBIX
3aJ7a4 110 TeEME
"MeTasibl MOOOYHBIX
noarpymm"

Pemenue 3amau
Pa3IMYHBIX TUIIOB
0O0001enue u

CUCTCMAaTHU3alusa
HU3YUYCHHOI'O MaTCpHraJia

21.04.2025

23.04.2025

26.04.2025

28.04.2025

30.04.2025

03.05.2025

bu6nmoreka LIOK https://myschool.edu.ru/

bu6nuoreka LIOK https://myschool.edu.ru/

bubmuoreka I{OK https://myschool.edu.ru/



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

92

93

94

95

96

o teme "MeTais"

KonrposnbHas padora mo
teme "Meranisl"

AHaJIN3 Pe3yabTaTOB
KOHTPOJIbHON paboTHI,
KOPPEKIHS OMIHOOK

Pons xumuu B
obecrnieyeHUn
YCTOWYMBOTO Pa3BUTHUSA
yejoBeyecTBa. IloHsaTHe
0 Hay4HBIX METOJIaX
HCCJIEOBAHNS BEIECTB

Hayunble npuHIUIIBL
OpraHu3aluu
XUMUYECKOTO
MIPOU3BOJCTBA.
[TIpoMbllIEHHBIE
CHOCOOBI MOTYyYCHHS
Ba)KHEUIIINX BEIIECTB

XHUMHUYECKOE
3arps3HCHUE
OKpYKaIOILIEH Cpebl U
€ro IOCJICICTBHS

05.05.2025

07.05.2025

10.05.2025

12.05.2025

14.05.2025

bu6nmoreka LIOK https://myschool.edu.ru/

bubmuoreka I{OK https://myschool.edu.ru/

bubmnoreka I{OK https://myschool.edu.ru/



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

97
98

99
100

101

102

XUMUs U 310pOBbE
YyeJIoBeKa.
JlexapcTBeHHBIE
cpencTBa

Xumus naiu. Ponb
XMMHHU B 00€CIIEYEHNH
MHIIECBOM 0€30IaCHOCTH

KocmeTtnueckue u
napQroMepHbIe
cpeacrtsa. beitoBas
XUMHUS

Xumusi B
CTPOUTEINILCTBE.
Baxwnerimue
CTPOUTEIIbHBIE U
KOHCTPYKLIMOHHBIE
MaTepuabl

XuMUs B CEIIBCKOM
XO3SHCTBE.
Opranudeckue u
MUHEpaIbHbIC
ya0OpeHus
CucremMaTuzanus u

00001116 H1E 3HAHUH 110
TEME

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

17.05.2025

19.05.2025

21.05.2025

24.05.2025

bu6nmoreka LIOK https://myschool.edu.ru/
bubmuoreka I{OK https://myschool.edu.ru/

bubnuoteka [{OK https://myschool.edu.ru/
bu6mmoreka LIOK https://myschool.edu.ru/

bu6nmoreka LIOK https://myschool.edu.ru/



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., Jlynun B.B.;
nox penakiueit Jlyauna B.B., O611ecTBo ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
«JIPODAY; AkunonepHoe obmectBo «M3narenscTBo «IIpocBemenney

Xumwust, 10 xkmace/ T'abpuensa O.C., OGIIECTBO ¢ OrpaHUYECHHOMN
OTBETCTBEHHOCTHIO «/IPODA»; AknnonepHoe oduiectBo «M3aaTenbcTBO

«IIpocseienue»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Meroanueckoe mocodre — 6a3oBbIi
ypoBeHb» - M.: [Ipoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMusi B TECTax, 3aadax,
ynpaxkHenusix. 11 kimace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YiakoBa «Xumus 11 kmacc:
KonTponbsHbie 1 mpoBepouHbIe paboThl K yueOHuKy». — M.: Ilpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kiacc:
Hacronbhas kaura qis yaurensi». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.Beenenckas «Xumus 11 knacc:
HacronpHast kaura juis yuaurens». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuenss, I1.B.Pemero, M.I".OctpoymoBa «3agaun mo XUuMHUH U

crocoObl ux pemeHus» - M.: «/lpodax, 2021roz.



7. B.I'. lenncoBa «Xumus 11 kiacc moypovHble TIIaHBI 110 Y4eOHUKY
O.C.I'abpuensua, I'.I".JIsicoBoit» - Bonarorpaa» Yuurens 2018ro.

8. M.A.Psa6oBa, Y.KO.HeBckas, P.B.JIuako «Tectel mo xumuu 11 xmacey, - M.:
Ok3amen, 2019r.

9.9. O.C.I'abpuensH, N.I'.octpoymMoB «XUMHUUECKUN IKCIIEPUMEHT B 1ikoJie 11

kiace»; - M.: Ilpoda. — 2019 rox.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» 1 caliT 151 yautens «5 uay Ha ypok
XUMUN

http://him.1september.ru Enunas xomnexuust L{IOP: IlpeameTnas koinekius
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuUHbIE
skcriepuMenThl: Xxumus. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOT0O
noprasna

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onummnuaaa mKkoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMHsI: 3JIEKTPOHHBIN YUEOHUK IS
CpPEIHEU LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUHU: FJIEKTPOHHBIA YUEOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJIJIEK: XUMHUS



http://www.chemistry.ru JlucranunoHHasi OTMMIINA/A IO XUMHH:

TEJIEeKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEKT
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