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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIx B DenepallbHOM  rOCYJIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yonMx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBbI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/I0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
CoJlep KaHMsl, pe3yJabTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISIETCS HEOThEMJIEMOM YacThlO0 HUX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIUM OJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHEro 0011ero 00pa3oBaHus CpeACTBAMH YUEOHOT O IpeIMeTa « XUMUS»,
CoJlep>KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XUMHH C
y4€TOM crenu(puKd HAyKM XUMHUHU, €€ 3HAYeHUs] B TO3HAHUU TMPUPOILI U B
MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKE C YUYETOM OOIIMX IEeH W MPUHITUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBbl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHUPOBAHUE PAITMOHAIIEHOTO HAYYHOTO MBIILICHUS, B
CO3/IaHME IIEIOCTHOTO TPEACTaBIEHUS 00 OKpPYXKAlolleM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMHU 00JIaCTIMU IPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYS C JAPYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMU HamlpaBlIeHa Ha pEIICHHUE
III00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHUs B PA3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPraHWYECKOW XUMUU (C BKIIOUEHHUEM 3HAHUM U3 O0IIeH XUMHUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMeTra oO€ecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCEro MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHAX. Tak, B Kypce OpraHMYEeCKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
MPEICTaBICHUI O CTpOeHUH BenlecTB. CBeieHns 00 U3ydyaeMbIX B Kypce BelllecTBax
JAIOTCSl B PA3BUTUU — OT YIJIEBOJOPOJOB JIO CIOKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XHMMHUHU  [OJYy4arOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBS3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON PEaKIIUH.

[Tonq HOBBIM yIJIOM 3peHUs B TpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUUECKH Matepuadl © (PaKTOJOTHYECKHUE CBEIACHUS O BEIIeCTBAX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 53TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX MPOTEKAHUs AOooNIHsIeTcs B Kypeax 10 u 11 kitaccoB anemeHTaMu
CoJlep KaHMs, UMEIOIMMU KYJIbTYPOJIOTHYECKUNA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMmw,
PacKpBIBAIOT €€ POJIb B IO3HABATEIBHOW U MPAKTUYECKON JEATEIbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpoOiieMax, CBA3aHHBIX C XUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U IPUMEHSITH €€ JJIs TONOJHEHUSI 3HaHUH,
pELICHHS MHTEIJIEKTYaIbHBIX U 3KCIIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
OpPUEHTHPOBAHO Ha (HOpMHUPOBaHHE y OOYUAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKuX KakK: MaTepHallbHO€ E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, I03HABAEMOCTh IPUPOJHBIX SIBICHUM MyTEM IKCIIEPUMEHTA
W pELICHUsS MPOTUBOPEUYU MEXIy HOBBIMU (DaKTaMHd M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmnane pemeHus 3agad  BOCIUTAHUSA, Pa3BUTHS M COLMATU3ALMU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (hopMHupoBaHHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB [ICATCJIILHOCTH: pEIICHUS Npo0jeM, TOMCKa, aHalu3a W 00paboTKU
uHpopMauu, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMbITa MPAKTHUYECKOW U
UCCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BA)XKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpaszoBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, P ONPEICTICHUN
coJlep KaTeNIbHOM XapaKTepUCTUKHU 1ieJied HW3y4eHHUs NpeJAMeTa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAayKd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH Y€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUsl TAKOW MOAXOJ K OINpPEACNICHUIO Ielied H3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMM ILIEJSIMH W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X
Pa3BUTHS U CTAHOBJICHUS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETA B IPOrpaMMe N0 XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero obOpaszoBanus. CeromHs B
IPEnoAaBaHUM XUMHUH B OOJIbIIECH CTENIEHH OTIAETCS MPEANOYTEHHE TPAKTUUECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 00I1€00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HaboOpoM
3HaHWM, a (DYHKIMOHAJBbHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
aAKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOM KU3HU JUJISl PELLICHHUSI
IIPaKTUYECKUX 3a]a4.

B cBA3U ¢ 3TUM [IpU U3yYEHUHU TIpeIMETa «XUMUS» JOMUHUPYIOIEE 3HaUYECHUE
NpUOOPETAIOT TAaKUE LIETU U 33J]a4H, KaK:

ajanrtanus 00yJaromMXcs K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pEelIeHus MmpolJieM, MOoucKa, aHaiau3a U 00padoTku MHGOpMaIH,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAst 3aHUMAET BaXKHOE
MECTO B IIO3HAHWM XHMMHM, a TAKXKE Uil OLECHKH C IO3MIMKA IKOJOTUYECKON
0€30MacHOCTH XapaKTepa BIMSHUS BELIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENy;



pa3BUTHE ITO3HABATCIIBHBIX HWHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJIOTHUU JIJIsi TIOWCKA W aHaln3a y4yeOHOW U
HAyYHO-TIOMYJIIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWHM W TPOBEIACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUS K TIPHUPOJC W CBOEMY 3I0pPOBHIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyebHoM mnaHe cpenHero oOmiero oOpa3oBaHMs MpeaMeT «XUMUSDY
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOjacTu «EcTecTBeHHO-HAayYHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaiseT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hezemro), B 11 knacce — 34 gaca (1 gac B Heemio).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHAIOB. [€OpUs CTPOEHUS OPraHUYECKHX
coenuHeHuid A. M. byTtiepoBa, € ocHOBHbIE 1010KeHUA. CTpyKTypHbIE (DOPMYJIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kinaccupuUKAIMU OpraHUYECKUX BemecTB. HoMmeHkaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAaKOMJIEHHUE ¢ 00pa3liaMyi OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPTraHUYECKUX BEIIECTB, HAOJIOJEHUE M OIUCAHUE
JIEMOHCTPAlMOHHBIX OMBITOB IO MPEBPALICHUI) OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuM (IJiaBjieHue, OOyIJIMBAaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHM psAa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUINTNE TIPEICTABUTENN AJIKEHOB: (U3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHCHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonuMmepusanuu). [looydeHne CHUHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKiuu TUJIPUPOBAHUSI, TAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), MOJyYCHUE U IPUMEHEHHUE.

Apennl. ber3on: coctaB, crpoeHue, (PpuU3NUECKHE W XMUMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MpPUMEHeHue. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NoyueHue u npumenerue. TOKCUYHOCTb apEHOB.



['eHeTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAMMMMHA K PA3TMYHBIM
KJIACCaM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HeTsaHbie Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl mepepadoTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHHUE C 00pa3liaMu IIaCTMACC, KaydyKOB U pe3uHbl, Koyuiekiuu «Hedtey
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJIOPOJAOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE PAKTUYECKONW PabOThl: MOJyUYEHHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHrbie 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHUMHUYECKOM peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHONI M 3TaHOJN: CTPOCHUE,
bu3nueckue M XUMHYECKHME CBOWMCTBA (peakUWW C AaKTUBHBIMU MeETaJlJIaMH,
raJIor€HOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  COUPTBL. OTWICHIJIMKOIb W  TJMLEPUH: CTPOECHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

deHon: CTpoeHHE MOJEKYJbl, (U3NYSCKUE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anbaerugpl U kemouwvl. DopManbIerui, alETANIbICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

OIHOOCHOBHBIE MTpeieIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHAas
KHUCJIOTBI: CTpOEHUE, (PU3nUecKre 1 XUMUYECKUEe CBOMCTBA (CBOMCTBA, 00IIMe s
KJlacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMenenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KAaK MPEACTaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.

VYrineBoabl:  cocraB, KilacCUpUKanuus — YIJIeBOAOB  (MOHO-, JU- W
nosucaxapuabl). [roko3a — mpocTeimmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUIAPOKCUIOM
menu(ll), okucieHne aMMHuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIICHHE,
Opo’KeHHE TIII0KO03bI), HAX0XKACHHUE B PUPOJIe, TPUMEHEHUE, OMOJIOTUYECKast POJIb.
®dotocunre3. PpyKTo3a KaK U30MEP IIIOKO3bI.

Kpaxman u 1enmtono3a kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl. Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIepUMEHTANIbHBIE METOABl H3YYCHHsI BEIIECTB M UX MpPEBpallleHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHbie 3aauu.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHus. dusnyeckue u
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buomornueckoe
3HaYeHHE aMUHOKUCIOT. [lenTus.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, IEHATYpAIHsl, KAYECTBEHHBIC PEAKIINK HA OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M UX IPEBPAILICHUIA:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIUs OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicokoMouiekyJIsIpHbIe COeTMHEHUsI

OCHOBHBIC TIOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSST MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXnpeaMeTHbIX CBsI3ed MPU U3yUYEHUH OPTraHUYEeCKOW XUMUU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIIOIb30BAaHUE KakK OOIMUX €CTeCTBEHHO-



HAYYHBIX TIOHATHUW, TaK U TIOHATUHU, SBISIONINXCS CUCTEMHBIMU JUIS OTACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
HU3MEpEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Omochepa, oOMEH BEIIECTB B OpTaHU3ME,
dboToCHHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCIKH, YIJICBOJBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIIMBO,
pecypchl.

TexHonmoTHs: TNHIIEeBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHbBIE U KOCMETUUECKHE TMpernapaThl, MaTEpHAIbl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3neMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepnoanueckuii 3aKoH U [leproanyeckas cuicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOANYECKOr0 3akoHa M llepmomnueckoil cucTteMsl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyNIaM U IEPHOaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIA U JIOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULIATETBHOCTD.
Crenenb okuciieHnsa. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.



[lonatne O aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANUX K PA3JTUYHBIM KJIaCCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPaHECHUS U MPEBPALLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CKopoCTh peakuuu, €€ 3aBUCUMMOCTb OT Pa3idu4HbIX (pakTopoB. OOpaTUMBbIE
peakuun. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponutuyeckas nuccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHtoB /. .
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAaOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUEe MEPOKCUIa
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C IOMOIIBI0 YHUBEPCATLHOTO UHINKATOPA, PEAKIIUU MOHHOTO 0OMEHA), TPOBEICHHE
MpaKTU4YECKON paboThl « BiusiHuE pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMHUUYECKON
pEaAKLIUMN.

PacuérHblie 3anaumn.

Pacuétel 1O ypaBHEHMSM XHUMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUETHI, PACYETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBAs JOJIS
BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (TajoreHoB, CEPhl, a30Ta,
dochopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpyMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHHM.

Mertambl. [lonoxenne merauioB B llepuonnyeckor cucTeMe XHMHUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MetayuioB. O6mme usnyeckue cBoicTBa MeramuioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKHUI psAJT HAPSHKEHUI METAIIJIOB.



XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAUIOB (HATPUH, KalWi, KaJIbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJICHUE U OINHCAHUE JIEMOHCTPALMOHHBIX WU
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemiecTBa WM 00OBbEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuUMHUA U KU3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTHH MEAUIMHBL. [IOHSATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJIy4YE€HUs BAXKHENIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIBHBIE
MaTepuasbl, KOHCTPYKIMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMUKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XUMHST U 3I0pOBbE YEJIOBEKA: MPABUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToOB OBITOBON XUMHUH B
MOBCEIHEBHOM KU3HU.

MexnpeaMeTHble CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBJISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

du3nka: MaTepusi, IHEPTHs, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHHULIBI UX
WU3MEPEHUS, CKOPOCTb.



buonorusi: kineTka, OpraHu3M, OJKOCHCTeMa, Owocdhepa, Makpo- W
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HUCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHOJIOTHS: XUMHUYECKash MPOMBIILICHHOCTh, METAJLUTypIHs, MPOU3BOACTBO
CTPOUTENBHBIX MaTePHAIOB, CEIHCKOXO3IMCTBEHHOE IPOU3BOJICTBO, MHUIIECBAs
MPOMBINIJICHHOCTh,  (papMalleBTUUYECKass  MPOMBIIIIEHHOCTh,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IPOHU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEepPHAIIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI MPOrPaMM CPEAHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o01ero o0pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIONTUMHCS POCCHHCKONW TIpakTaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMI 0a30BOM HAYKHU XUMUHU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIMXcsi PYKOBOJICTBOBATHCS B CBOCH
JEATEIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMM, MPUCYIIUMHU I€IO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HealaMd POCCHUUCKOTO TPaKIAHCKOTO 0OIIecTBa, MPUHATHBIMH B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHS» OTPAKaIOT
c(OpPMHPOBAHHOCTh OTBITA I[TO3HABATEIILHOW U TPAKTUYECKON JIEITEIbHOCTH
OOy4JaroIIMXcs M0 peaqu3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEMH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
HKCIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yibTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MTOJIYYEHHUH U IMOCIEAYIOIIEM aHATU3E
MH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
MOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEH 3J0pOoBOTO M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coONIO/IeHUsT TpaBWi O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWI HHAWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIEI0BATEIbCKOM
NESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyruX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMpodeccuid pa3InyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymiedi mpodeccun W peanm3anud COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUWA, NPUHOCAIIUX BpEl OKPYKAOLIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOTO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeATeIbHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
[UBWIM3ALMH: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepHAIbHOM KYJbTYpbl, PEIICHUH [JIO0ANbHBIX Mpo0JieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, 0OCCTICUCHHH YCIOBHUI
YCHEIIHOTO TPY/JA U SKOJOTUYECKH KOM(POPTHOM KU3HU KAKIOTO YieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpPA U



MPOUCXOISAIINX B HEM W3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayYHBIX ()aKTOB U UMCIOIINXCSI JAHHBIX C IENTBIO MOTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
perieHus mMpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY 0Opa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMUU B
COOTBETCTBHH C KU3HCHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHATbHOU

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHUs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCcCle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIINXCs;
COCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU Nno3HaBaTeJIbHBIMH
HeCTBUAMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUS:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENEINIATh LENM JCITEIbHOCTH, 3aJaBasi IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACITEIBbHOCTH C ITOCTABIICHHBIMU LIESIMU;

WCIMOJIB30BaTh MPU OCBOCHUM 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JUJIA KJIacCHU(PUKAIIMKU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XuMHU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU PElICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUYECKUX 3a/ad, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XHMHYECKUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOMPOCH B KadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB MCCICAOBAHNA,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PAa3JIMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MIPE/ICTaBIICHHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HENPOTUBOPEYNBOCT;



bopMyIMpoBaTh 3alpOChl U MPUMEHSTH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

npUOOpETaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAOOTE C XUMUICCKOM
uH(pOpMaIMel: MPUMEHITh MEXIPEIMETHbIC ((PU3MYecCKue W MaTEeMaTHYECKUC)
3HAKU U CUMBOJIBI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI IO CYIIIECTBY OOCYKIAaeMOI TeMBbI B XOJI¢ IUAJIOTa W/UITN
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIIEHO MM COBMECTHO CO CBEPCTHUKAMH TP BBITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEAOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIfOpUTM JEUCTBUU TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BHIOMpaTh Haubosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIH3a
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ysbTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuMHS»
OTPAXKAKOT:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,



B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpbl JHYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] TPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpask  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUWU DJIEMEHT, aToM, JJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTas M COKpalléHHas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, QyHKIIMOHATBHAS TPYIINA, paaIuKal,
M30MEPHSI, U30MEPhI, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YIIE€BOAOPObI, KUCIOPOI U
a30TCOJIepKAIllME€ COEIUHEHHUS, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUSI); TEOPUU M 3aKOHBI (TEOpHUsi CTPOCHUS
opranndeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MAcCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OINpeaeIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), [aBaTh KM Ha3BaHUS IO
cuctematudeckoit HomeHkiatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopManabaeru, areTaibIAerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIC U KPATHBIE);

c(OpPMHPOBAHHOCTh YMEHUSI MPUMEHATH MOJOXKEHHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. bBytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHME CBONCTBA THUIUYHBIX TMPEACTABUTENCH pa3IMYHBIX KIJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTmiI0yTaaueH-1,3, 6eH305, METaHOII, ITAHO, STHJICHTJIMKOJb, TIULEPHH, (HEHOI,
aleTaNbETU, MypaBblHasl U YKCYCHasl KHCIIOTBI, TJIFOKO03a, Kpaxmall, [eJUTI0J103a,
AMUHOYKCYCHAasl KHCIJIOTa), WLIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUNA C HCIOIb30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJb), CIOCOObI KX NEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE IPOAYKTOB IIepepaboTKu;

C()OPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUUCICHHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
pEeaKklUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WIM IPOAYKTOB PEAKIIUH);

c()OPMUPOBAHHOCTh yYMEHMH BJIAJE€Th CHCTEMON 3HaHM 00 OCHOBHBIX
METO/IAaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU IIPU U3YYEHUU BELIECTB U
XUMHUYECKHX SIBIICHUH (HAOIIIOICHHE, U3MEPEHHE, IKCIICPUMEHT, MOICTTMPOBAHNUE),
UCIIOJIb30BaTh CUCTEMHBbIE XWMHUYECKHE 3HAHUS ISl TNPUHATHS pEUIeHUud B
KOHKDETHBIX JKM3HEHHBIX CHUTyalUsAX, CBSI3aHHBIX C BEIIECTBAMM M HUX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYyJAOBaHUEM, a TaKXe MpaBuUiia OOpalieHus ¢
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI MJAHUPOBaTh M BBINOJHATH XHUMUYECKUH
HKCIIEPUMEHT (IIPEeBPAILEHUS OPraHUYECKUX BEIECTB MPU HArPEBAHUHU, MMOTYUYEHUE
ATUJICHA U U3YYE€HHE €0 CBOWCTB, KAUECTBEHHbBIE PEAKIIUU OPTAHUUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB MPU HArpeBaHUH, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKM O€30MacHOCTHM MpH OOpalleHWd C BEIIeCTBAMU H
7a00paTOpHBIM ~ 000PYZOBaHHUEM, MPEACTABIATH PE3YyIbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alHuCH ypaBHEHUH COOTBETCTBYIOLIUX pEAKIHUA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);

chOpPMHPOBAHHOCT, ~ YMEHMH  COOJIIOATh  MpaBUjia  JKOJOTUYECKH
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM JE€ATENTbHOCTH B LEJAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JICWCTBUSA HA JKMUBBIE OPTaHU3MBI ONPEACIEHHBIX OPTraHUYECKHX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsATh Ha mpumepax CrnocoObl
YMEHBIICHUS W TMPENOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImias U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TTPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIHHOM
IPaMOTHOCTH, HEOOXOUMOM /I pelIeHUs] TPAKTUUECKUX 3a/1a4 U IKOJOTUUYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIe;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMHUYCCKUH 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJIAPHBIN O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBSA3b
(KOBaJIeHTHas, MOHHAS, METAUTMYECKas, BOJOPOJIHAS ), KPUCTATUTMYECKasl PEIIETKa,
TUMBl ~ XUMHUYECKUX  PEAKLHM, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOIMAIIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN S3BIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCIIOJIB30BAaHUU BAKHEUIIINX HEOPTAaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHMM HCMOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JJIs
cocTaBiieHuss (OopMys BEIIECTB M  ypPaBHEHUM XUMHUYECKUX PpEaKIlui,



cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHak, rameéHas
U3BECTh, HeTal€Hask U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISTh BAJIEHTHOCTD M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METANINYECKasl, BOJIOPOJIHASI) B COCTUHEHUSIX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BeElIecTBa (aTOMHAas, MOJIEKYJsipHas,
VWOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BEILIECTB 10 HUX COCTaBYy K OINpEeAEEHHOMY Kiaccy/Tpymie
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUM PaCKpbIBaTh CMBICI MEPUOANYECKOro 3aKoHa /1.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3HUPYIOILYIO, O0BSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb DSJCKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPIEeTUUECKNE YPOBHUY», 00BACHATh 3aKOHOMEPHOCTHU
VU3MEHEHUSI CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpymnmnam llepuoanueckoit cucremsl xuMmuueckux anemeHToB [1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOWMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IMYHBIM TPHU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEIIECTB, TEILIOBOMY
abdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsS AJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMHA pPa3IMYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TH PEAKLUU UAYT 0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIECTB;



cOpPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AaKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JeKalie B OCHOBE IMPOMBIIIICHHOTO MOMYyYeHHUs CEPHON KHCIOTHI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMUX HAyYHBIX MPUHIUAIMAX WU
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACcCOBas JI0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH Ta30B MPU
XUMHYECKHX PEaKIMAX, MAacChl BEIIECTBA WM 00BEMa Tra3oB MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/I0l U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpallIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHUI TUIAHUPOBATh U BBHITIOJHATh XWMHUYECKHMA
IKCMIEPUMEHT (pa3lIoKeHHE TMEPOKCHIa BOJOPOAA B MPUCYTCTBUM KaTaau3aTopa,
OTIpe/IeNIEHNEe CPEeAbl PAacTBOPOB BEIHIECTB C TIOMOMIBIO YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIuu Ha cyibdar-, KapOooHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TemaM «MeTamiey U «HemeTannsl») B COOTBETCTBHHM C MpaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJIbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKInii U (OpMyIUPOBATH BHIBOIBI HA OCHOBE ITHX
pE3yNbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TONYyYaeMyl) W3 pa3HbIX MCTOYHHUKOB (CpEICTBA MacCOBOU
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM NEATENbHOCTH B LEJAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaloIeW MPUPOIHON Cpellbl, 0CO3HABAThH
OIMACHOCTb BO3/ICHCTBUS HA KMBBIE OPraHU3Mbl ONPEIETEHHBIX BEIIECTB, TOHUMAs



cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yYMEHBIICHUS H
MPEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB W
XUMUYECKUX SBJICHUM;

JUISL CHENBIX W CHa0OBHIAAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «JlomarnHue
3ananus. CpenHee
. oO1mee oOpa3oBaHueE.
IIpenmet oprannueckoit xumun. Teopus
. Xumus», 10-11 kiacc,
11 CTPOCHUSI OPTaHUYECKUX COCTMHEHUN A. 0 0
AQO H3parenscTBO
M. bytneposa
«IIpocBenieHuey;
Tpenaxep «O0mako
3HaHui». Xumus. 10
knacc, OO0 «DuszukoH
1ab»
Hroro no pazneny
Paznen 2. Yraesomopoabst
DJIEKTPOHHBIN
o0Opa3oBaTebHbBIN
ecypc «Jlomarraue
2.1 [IpenenbHbie yraeBogOPOAbI — aTKAHbBI 0 0 peeyp

3ananus. CpenHee
obriee obpazoBaHue.
Xumusy», 10-11 knacc,




2.2

HenpenenbHble yriieBoJopO/Ibl: aJIKEHBI,
AJIKaJIMEHBI, ATKUHBI

AO UznparenscTBO
«IIpocBenienuey;
Tpenaxep «Ob6mako
3HaHui»y. Xumusd. 10
knacc, OO0 «DPu3nkoH
1a0»

DJIEKTPOHHBIN
o0OpasoBaTebHbBIN
pecypc «JlomarnHue
3amanus. CpenHee
obmiee oOpazoBaHue.
Xumusa», 10-11 kacc,
AO UznarenscTBO
«IIpocBenienuey;
Tpenaxep «Ob6mako
3HaHu». Xumus. 10
knacc, OO0 «Duszukon
1aby»

2.3

ApOMaTI/ILIeCKI/IC YTJICBOAOPOABI

DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc «/lomarnue
3ananus. CpenHee
obriee obpazoBaHue.
Xumusy, 10-11 kmacc,
AQO UsnarenncTBO
«IIpocBenienuey;
Tpenaxep «O0mako
3HaHui». Xumus. 10




knacc, OO0 «Pu3ukoH
1a6»

2.4

[TpupoaHbIC HCTOYHHUKH YTIIEBOAOPOIOB U
UX mepepadoTKa

DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «/lomaiaue
3ananus. Cpennee
oO1mee oOpazoBaHue.
Xumusy, 10-11 knacc,
AO H3parenbcTBO
«IIpocBemenuey;
Tpenaxep «O01aKko
3HaHuly. Xumus. 10
kaacc, OO0 «Pu3ukon
1a0»

Hroro no paszneny 13

Pa3znen 3. Kuciiopoaconep:kaiue opranu4eckue coeTuHEeHHs

3.1

Cnuptsl. @enon 3

ONEKTPOHHBIN
o0Opa3oBaTebHbBIN
pecypc «/lomaraue
3ananus. CpenHee
oO1mee oOpazoBaHue.
Xumus», 10-11 ximace,
AQO M3patenbcTBO
«[IpocBemieHue;
Tpenaxep «Ob6nako
3HaHU». Xumus. 10
knacc, OO0 «Du3ukoH
a6y




392 Anpaerunsl. KapOOHOBBIE KHCITIOTHI.
' Cnoxubie 3GupbI

DNEeKTPOHHBIN
oOpazoBaTebHbBIN
pecypc «JlomamHue
3aganuda. CpegHee
oOmee oOpa3oBaHue.
Xumusy», 10-11 knacc,
AO UznparenscTBO
«IIpocBenieHue;
Tpenaxep «O0nako
3HaHui»y. Xumug. 10
knacc, OO0 «Duszukon
1a0%

3.3 VYriaeBoasl

DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «JlomarnHue
3ananus. CpenHee
obriee obpazoBaHue.
Xumus», 10-11 knacc,
AO M3natenscTBO
«IIpocBenieHuey;
Tpenaxep «Obnako
3HaHU». Xumus. 10
knacc, OO0 «DPu3nKoH
a0

Hroro no pazneny

Pa3nea 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs

13

4.1 AMUHBI. AMUHOKHCIIOTEL. belku

DNEeKTPOHHBINA
o0Opa3oBaTenbHbBIN




pecypc «/lomariaue
3aganusa. CpegHee
oO1mee oOpazoBaHue.
Xumusy, 10-11 knacc,
AO N3parenscTBO
«IIpocBenieHuey;
Tpenaxep «O06mako
3HaHui»y. Xumug. 10
kaacc, OO0 «Pu3ukon
1a0»

Hroro no pasneny

Paspnen 5. BeicOKoOMOJIeKY I pHbIE COCIUHEHUS

5.1 ITnacrmaccel. Kayuyku. Bonokna

Hroro no pazneny

DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc «/lomaraune
3ananus. CpenHee
oO1mee oOpazoBaHue.
Xumus», 10-11 knacc,
AO M3natenscTBO
«IIpocsemenue»;
Tpenaxep «Ob6nako
3HaHuiy. Xumud. 10
knacc, OO0 «Pu3nKoH
maby»

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3akoH
11 u Ileproamueckasi cucTeMa XUMUYECKHX 3 0 0
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 0 0
BEIICCTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 MeTais 6 0
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5 0 0
BEIICCTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 0 0
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

w/n Tema ypoxka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

[IpeameT opranudecKom
1 XHMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpPraHMYECKUX COCIUHEHHUN A.
M. byrneposa, €€ OCHOBHBIE
IIOJIOXKEHUS

06.09.2023

13.09.2023

ONEKTPOHHBIN
o0pa3oBarenbHbIN pecypc
«lomamnue 3ananus. Cpennee
obmee oOpazoBaHue. XUMHS»,
10-11, bubnmoreka [JOK
https://myschool.edu.ru/kmacc,
AQO UzparennpcTBO

«IIpocBemenney; Tpenaxep
«O0maxo 3aanuity. Xumus. 10
knacc, OO0 «Pu3ukoH 1ad»

ONEKTPOHHBIN
o0pa3oBaTenbHBbII pecypc
«lomamaue 3ananus. Cpennee
ob1mree oOpazoBanue. XUMHS»,
10-11 xmace, AO
N3marenncTtBO
«IIpocsemienney; Tpenaxep
«Ob6nako 3HaHUK». Xumus. 10
knacc, OO0 «Du3zukon
na6»,budnmorexa [JOK
https://myschool.edu.ru/

IIpencraBnenue o
KJIaCCU(UKALUU OPTaHUYECKUX

20.09.2023

ONEeKTPOHHBIH
00pasoBaTenbHBIN pecypc



https://myschool.edu.ru/%D0%BA%D0%BB%D0%B0%D1%81%D1%81
https://myschool.edu.ru/

BelecTB. HoMeHknatypa
(cucremarudeckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPraHUYeCKUX BEIICCTB

«/lomamnue 3ananus. Cpennee
obmee oOpazoBaHue. XUMHS»,
10-11 xmacc, AO

U3 natenncTBO
«ITpocsemienney; Tpenaxep
«O0mnako 3HaHui». Xumus. 10
kiacc, OO0 «DPu3ukoH 1a0y,
bubnunoreka LIOK
https://myschool.edu.ru/

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

Mertan u 3TaH — OpocTeuIme
MPEICTaBUTENN ATKAHOB

27.09.2023

04.10.2023

ONEeKTPOHHBIN
o0pa3oBaTeNbHbIi pecypc
«/lomamaue 3amanus. Cpennee
obmee oOpazoBaHue. XUMHS»,
10-11 knacc, AO
HN3nareancTBO
«IIpocBemenney; Tpenaxep
«O0maxo 3Hanuiiy. Xumus. 10
kinacc, OO0 «Du3ukoH 1ad»,
bubmmoteka IIOK
https://myschool.edu.ru/

ONEKTPOHHBIN
o0pa3oBaTenbHBII pecypc
«Jomamrnue 3aganus. CpegHee
obmiee oopazoBanue. XUMHUSY,
10-11 xmace, AO

N3 marenscTBO
«ITpocsemenney; Tpenaxep
«Ob6mnako 3HaHmity. Xumus. 10
kiacc, OO0 «Pu3ukoH 1a0»



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

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

11.10.2023

ONEKTPOHHBIN
0o0pasoBaTeNbHbBIN pecypc
«Jlomamnue 3aganus. CpenHee
obmee oOpazoBanue. XUMHS»,
10-11 xmacec, AO
H3narenscTBO
«IIpocsemenney; Tpenaxep
«O06mnako 3Hanuity. Xumus. 10
knacc, OO0 «Pusukon
nab»bubmnoreka [{OK
https://myschool.edu.ru/,

OTUIICH U IPOIUJICH —
HpOCTGfIH.IPIC MpeacCTaBuUTCIN
AJIKCHOB

[IpakTuueckas padora Ne 1.
«ITonyuenue >TuIEHA U
W3Y4YEHUE €TI0 CBOMCTBY»

18.10.2023

25.10.2023

ONEeKTPOHHBIN
o0pasoBartenbHbIN pecypc
«lomamnue 3ananus. Cpennee
obmee oOpazoBaHue. XUMHS»,
10-11 xmacec, AO
H3narenscTBO
«IIpocsemienney; Tpenaxep
«O06nako 3HaHui». Xumus. 10
knacc, OO0 «Du3ukoH 1ad»,

ONEKTPOHHBIN
o0pa3oBaTenbHBII pecypc
«Jomamrnue 3aganus. CpegHee
obmiee oopazoBanue. XUMHUSY,
10-11 xmace, AO

N3 marenscTBO
«ITpocsemenney; Tpenaxep
«Ob6mnako 3HaHmiy. Xumus. 10
kiacc, OO0 «Pu3ukoH 1a0»



https://myschool.edu.ru/

Aunkanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3.
[TonyuyeHue CHHTETUYECKOTO
Kay4dyKa U pe3uHBI

08.11.2023

ONEKTPOHHBIN
0o0pasoBaTeNbHbBIN pecypc
«Jlomamnue 3aganus. CpenHee
obmee oOpazoBanue. XUMHS»,
10-11 xmacec, AO
H3narenscTBO
«IIpocsemenney; Tpenaxep
«O06mnako 3Hanuity. Xumus. 10
knacc, OO0 «Pusukon
nab»bubmnoreka [{OK
https://myschool.edu.ru/,

10

AJIKHMHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHYECKUH psl.
AneTuieH — npocTeimumi
NPEICTaBUTENb AIKHHOB

15.11.2023

ONEeKTPOHHBIN
o0pasoBartenbHbIN pecypc
«lomamnue 3ananus. Cpennee
obmee oOpazoBaHue. XUMHS»,
10-11 xmacec, AO
H3narenscTBO
«IIpocsemienney; Tpenaxep
«O06nako 3HaHuit». Xumus. 10
knacc, OO0 «Du3ukoH 1ad»,
bubmmoteka IIOK
https://myschool.edu.ru/

11

Brrunciaenus mo YpaBHCHHIO
XUMHYECKOMN pCaknuun

22.11.2023

DIIEKTPOHHBIN
0o0pasoBaTenbHBIN pecypc
«Jomamrnue 3aganus. CpegHee
obmiee oopazoBanue. XUMHUSY,
10-11 xmacec, AO
N3narenscTBO
«ITpocBemenney; Tpenaxep



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

12

ApeHbl: 6€H301 U TOITYOJI.
TOKCHYHOCTH apeHOB

29.11.2023

«O0nako 3HaHuH». Xumus. 10
kinacce, OO0 «Du3ukoH 1ad,
bub6nmoreka [IOK
https://myschool.edu.ru/

DIIEKTPOHHBIN
0o0pasoBaTeNbHbBIN pecypc
«/lomamnue 3ananus. Cpennee
obmiee oopazoBanue. XUMHUSY,
10-11 xmacec, AO
H3parenscTBO
«lIpocemenue»; Tpenaxep
«Ob6nako 3HaHUNY». Xumus. 10
kiacc, OO0 bubnuoreka [JOK
https://myschool.edu.ru/«®usukon
1a0%,

13

['eHeTHuecKas CBS3b
YTJIEBOJIOPO/IOB,
NPUHAISKANINX K Pa3THYHBIM
KJaccam

06.12.2023

ONEeKTPOHHBIN
o0pazoBartenbHbBIN pecypc
«lomamaue 3ananus. Cpennee
ob1iree oOpazoBanue. XUMHS»,
10-11 xmacec, AO
H3narenscTBO
«IIpocsemienney; Tpenaxep
«O06nako 3HaHUN». Xumus. 10
kiacc, bubmmoreka [JOK
https://myschool.edu.ru/O00
«Du3uKoH 126,

14

[IpupoaHbie ICTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN
ra3 u nonyTHble HeTIHbIE

13.12.2023

DIIEKTPOHHBIN
o0Opa3oBaTeNbHbII pecypc
«/lomamaue 3amanus. Cpennee



https://myschool.edu.ru/
https://myschool.edu.ru/%C2%AB%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%BE%D0%BD
https://myschool.edu.ru/%D0%9E%D0%9E%D0%9E

ra3bl, He()Th U TPOAYKTHI €€
nepepadboTKu

obmiee oopazoBanue. XUMHUSY,
10-11 xmacc, AO
HN3naTenncTBO
«ITpocsemenney; Tpenaxep
«O06nako 3HaHuiy. Xumus. 10
kitacc, OO0 «DPu3uKoH 1a0y,
bubnunoreka LIOK
https://myschool.edu.ru/

[IpupoaHbIe HICTOYHUKH
YIJIEBOAOPOAOB: MPUPOIHBIN

ONEeKTPOHHBIN
o0pa3oBarenbHbBIN pecypc
«/lomamaue 3amanus. Cpennee
obmee oOpazoBaHue. XUMHS»,
10-11 knacc, AO

15 ra3 v MonyTHbIC He(TSIHBIE 20.12.2023 HznarenscTBO
ra3bl, He()Th U TPOIYKTHI €€ «lIpoceemienue»; Tpenaxep
nepepaboTKu «O6naxo 3HaHu». Xumus. 10
knacc, OO0 «Pusukon
nab»,bubnuotexa [JOK
https://myschool.edu.ru/
16 KonTponbhas pabota no
pazzeny «YTIeBOIOPOAbD) 27.12.2023
ONEeKTPOHHBIN
0o0pasoBaTenbHBIN pecypc
«Jlomamaue 3aganusa. CpenHee
[IpenenvHbIE OAHOATOMHBIE
17 CIUPTHI: METAHOJI M ITAHOIL. obuwee obpasoanie. Xumi,
10.01.2024  10-11 xmacc, AO

Bonopoanas cBs3b

N3narenscTBO
«IIpocsemienney; Tpenaxep
«O06nako 3Hanuiy. Xumus. 10



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

18

19

MHOroaroMHbIE CIIUPTHI:
STUJICHIVIUKOJIb U IIULIEPUH

deHou: CTPOCHUC MOJICKYIJIbI,
(bI/I3I/I‘leCKI/Ie U XUMHWYCCKHC
CBOﬁCTBa, IMPUMCHCHHUEC

17.01.2024

24.01.2024

knacc, OO0 «DPusukon
n1ab»,bubanoreka [JOK
https://myschool.edu.ru/

DIIEKTPOHHBIN
0o0pasoBaTeNbHbBIN pecypc
«Jlomamnue 3aganus. CpenHee
obmiee oopazoBanue. XUMHUSY,
10-11 xmacec, AO
HznarenscTBO
«IIpocBemenney; Tpenaxep
«O06nako 3Hauuity. Xumus. 10
kiacc, OO0 «Pu3ukoH 120y,
bubnuoreka [{OK
https://myschool.edu.ru/

DNEeKTPOHHBIN
0o0pazoBaTenbHbBIN pecypc
«lomamaue 3ananus. Cpennee
ob1iree oOpazoBanue. XUMHS»,
10-11 xmace, AO
H3narenscTBO
«IIpocsemienney; Tpenaxep
«O06nako 3HaHuit». Xumus. 10
kimacc, OObu6nuoreka [IOK
https://myschool.edu.ru/O
«Du3uKoH 126,

20

Anpaeruapl: GopManbaeTuI u
arnetanpaerun. AneTod

31.01.2024

DIIEKTPOHHBIN
00pasoBaTenbHBIN pecypc
«/lomamaue 3ananus. Cpennee
obmee oOpazoBanue. XUMUS»,



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/%D0%9E

10-11 xmacec, AO

U3 natenncTBO
«IIpocsemienney; Tpenaxep
«O06nako 3HaHuiy. Xumus. 10
knacc, OO0 «Du3ukoH
na6»,budnnorexa [{OK
https://myschool.edu.ru/

OnHOOCHOBHBIE ITpEEIIbHBIE
21 KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAS U YKCyCHas

07.02.2024

ONEeKTPOHHBIN
o0pa3oBarenbHbBIN pecypc
«/lomamnue 3ananus. Cpennee
obmee oOpazoBaHue. XUMHS»,
10-11 knacc, AO
N3nareancTBO
«lIpoceemenue»; Tpenaxep
«O06nako 3Hauuity. Xumus. 10
knacc, OO0 «Pusukon
naby»,bubnuotexa [JOK
https://myschool.edu.ru/

[IpakTuueckas padora Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM
KHACIIOTBD)

14.02.2024

ONEeKTPOHHBIN
o0pa3oBaTenbHBbII pecypc
«Jomamrnue 3aganus. CpegHee
oOmiee oopazoBanue. XUMHUS,
10-11 xmacec, AO
N3narenscTBO
«ITpocsemenney; Tpenaxep
«Obnako 3HaHUNY». Xumus. 10
kiacc, OO0 «bubmmnoreka
IHOK https://myschool.edu.ru/
a6,



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

CteaprHOBas U OJICHHOBAS
23 KHCJIOTBI, KaK MIPEJICTaBUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT

Mpl1a KaK COJIM BBICIIAX
24 KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE NEUCTBUE

21.02.2024

28.02.2024

ONEKTPOHHBIN
0o0pasoBaTeNbHbBIN pecypc
«Jlomamnue 3aganus. CpenHee
obmee oOpazoBanue. XUMHS»,
10-11 xmacec, AO
W3pgatrenscTBO
«IIpocsemenney; Tpenaxep
«O0mako 3uanuity. Xumus. 10
kitacc, OO0 «DPu3uKoH j1a0y,

DNEeKTPOHHBIN
o0pa3oBarenbHbIN pecypc
«lomamnue 3ananus. Cpennee
obmiee oopazoBanue. XUMHUSY,
10-11 xmacec, AO
N3nareancTBO
«IIpocsemienney; Tpenaxep
«O06nako 3Hauuit». Xumus. 10
kimacc, OO0 «Pu3ukoH 120y,
bubnmorexa LIOK
https://myschool.edu.ru/

CrnosxHble 3(pUpsl Kak
IPOM3BOIHBIE KAPOOHOBBIX
KHUCIOT. ['Maponu3 clloKHbIX

3pHpoB

25

06.03.2024

ONEeKTPOHHBIN
o0pasoBaTenbHbBIN pecypc
«Jlomamaue 3aganusa. Cpennee
obmee oOpazoBanue. XUMUS»,
10-11 xmacec, AO
N3narenscTBO
«IIpocsemienney; Tpenaxep
«O0mako 3Hanuiy. Xumug. 10
knacc, OO0 «Du3ukoH 1a0»,



https://myschool.edu.ru/

26

27

JKupsr: tunpoinus,
[IpUMEHEHUE, OUoJIornyecKas
POJIb KHUPOB

YrieBoasl: coCTaB,
kiaccupukanus. Baxuneimme
IIPEJICTaBUTEININ: TIFOKO034,
bpyxTO3a, caxapo3a

13.03.2024

20.03.2024

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

DIIEKTPOHHBIN
o0pasoBaTeNbHBIN pecypc
«Jlomamnue 3aganus. CpenHee
obmee oOpazoBanue. XUMHS»,
10-11 xmacc, AO
HznarenscTBO
«IIpocBemenney; Tpenaxep
«O06mnako 3nanuii». Xumus. 10
kiacc, OO0 «Pu3ukoH 120y,
bubmuoreka [IOK
https://myschool.edu.ru/

DNEeKTPOHHBIN
o0pa3oBaTenbHbII pecypc
«lomamaue 3ananus. Cpennee
ob1mree oOpazoBanue. XUMHS»,
10-11 xmace, AO

N3 marenncTBO
«IIpocsemienney; Tpenaxep
«O06nako 3HaHuit». Xumus. 10
knacc, OO0 «Duszukon
nab»,bubanoreka IJOK
https://myschool.edu.ru/

28

Kpaxman u nemnronos3a kak
MIPUPOJHBIE ITOJIMMEPEI

03.04.2024

DIIEKTPOHHBIN
0o0pasoBaTenbHBIN pecypc
«Jlomamaue 3aganusa. CpenHee
obmee oOpazoBanue. XUMHS»,
10-11 xmace, AO



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

H3narenscTBO
«ITpocsemienney; Tpenaxep
«O06nako 3HaHui». Xumus. 10
kinacc, OO0 «Du3ukoH 1ad,
bub6nmmoreka [IOK
https://myschool.edu.ru/

29

KonTtponbsHas padora o
paszneny
«Kucnopoaconepxaine
OpraHUYECKHUE COCAVNHEHUS»

10.04.2024

30

AMMWHBI: METHJIAMHUH U aHHJINH

17.04.2024

DNEeKTPOHHBIN
0o0pasoBarenbHbBIN pecypc
«/lomamnue 3ananus. Cpennee
obmiee oopazoBanue. XUMHUSY,
10-11 xmace, AO
H3narenscTBO
«IIpocsemienney; Tpenaxep
«Obnako 3HaHUNY». Xumus. 10
knacc, OO0 «Duszukon
nab»,bubnuotexa [JOK
https://myschool.edu.ru/

31

AMHHOKHCIIOTHI KaK
am(OoTepHbIE OpraHNYECKHe
COCIMHEHMS, UX
OMOJIOTHYECKOE 3HAUCHHE.
IlenTuapr

24.04.2024

ONEeKTPOHHBIN
0o0pasoBaTenbHBIN pecypc
«Jlomamaue 3aganusa. CpenHee
obmiee oopazoBanue. XUMHUSY,
10-11 xmacec, AO
N3narenscTBO
«IIpocsemienney; Tpenaxep
«O06nako 3HaHUK». Xumus. 10



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

32

33

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OCHOBHBIE TOHATUA XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COeIMHEHUN

08.05.2024

15.05.2024

kiacc, OO0 «DPu3uKoH 1a0y,
bub6nmoreka [IOK
https://myschool.edu.ru/

DIIEKTPOHHBIN
0o0pasoBaTeNbHbBIN pecypc
«Jlomamnue 3aganus. CpenHee
obmiee oopazoBanue. XUMHUSY,
10-11 xmacec, AO
HznarenscTBO
«IIpocBemenney; Tpenaxep
«O06nako 3Hauuity. Xumus. 10
kiacc, OO0 «Pu3ukoH 120y,
bubnuoreka [{OK
https://myschool.edu.ru/

DNEeKTPOHHBIN
0o0pazoBaTenbHbBIN pecypc
«lomamaue 3ananus. Cpennee
ob1iree oOpazoBanue. XUMHS»,
10-11 xmace, AO
H3narenscTBO
«IIpocsemienney; Tpenaxep
«O06nako 3HaHuit». Xumus. 10
kimacc, OO0 «DPu3ukoH 120y,
bubnunorexa LIOK
https://myschool.edu.ru/

34

OCHOBHI)IG METOAbI CUHTE3a
BBICOKOMOJIEKYIIAPHBIX
coenqnmuennii. IlmacTMaccsl,
Kay4yKH, BOJIOKHA

22.05.2024

DIIEKTPOHHBIN
00pasoBaTenbHBIN pecypc
«/lomamaue 3ananus. Cpennee
obmee oOpazoBanue. XUMUS»,



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

10-11 xmacec, AO
N3narenscTBO
«IIpocsemienney; Tpenaxep
«O06nako 3HaHuiy. Xumus. 10
knacc, OO0 «Du3ukoH
na6»,budnnorexa [{OK
https://myschool.edu.ru/

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



https://myschool.edu.ru/

11 KJIACC

Ne

w/n Tema ypoka

XUMHAYECKUI J1eMEHT. ATOM.
DnexTpoHHask KOH(PUTypalKs aTOMOB

KoaunuecTBO 4acoB

KonTposbHbie
Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

07.09.2023

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

DJIEKTPOHHBIN
o0pasoBaTenbHbBIN
pecype
«/lomarnue
3aganus. CpengHee
obmiee
obOpaszoBaHue.
Xumusay, 10-11
knacc, AO
H3narenscTBO
«IIpocsemieHue»;
Tpenaxep
«O0mako 3HAHUI.
Xnmus. 11 kimace,
000 «Du3nkoH
1a0».

[Tepuonnueckuii 3akoH u [leprnonnueckas
chcTeMa XUMHIecKuX aiaeMeHToB JI. W.
MenaeneeBa, X CBSI3b C COBPEMEHHOU
TEOpUEH CTPOECHHS aTOMOB

14.09.2023

DIIEKTPOHHBIN
00pazoBaTenbHbBIN
pecype
«Jlomariaue
3aganus. Cpeanee
o01ee
o0Opa3oBaHmUe.




3aKOHOMepHOCTI/I W3MCHEHHS CBOMCTB

Xumusy, 10-11
knacc, AO
HN3narenncTBO
«IIpocsenienne;
Tpenaxep
«O0maKko 3HAHUI.
Xumus. 11 knacc,
000 «PusukoH
1a0».

DIEKTPOHHBIN
00pazoBaTenbHbIN
pecypce
«/lomarnue
3aganus. CpengHee
oOiiee

XUMHUYECKUX HJIEMEHTOB U UX COCTMHEHHI o0Opa3oBaHmUe.

0 TpyMnam U nepuogam. 3HaueHue Xumusy, 10-11

MEPUOIMYECKOTO 3aKOHA U CUCTEMBI 21.09.2023  xmacc, AO

xuMHuueckux aneMeHToB .M. Menaeneesa N3 narenscTBO

B Pa3BUTUU HAyKU «IIpocsemenner;
Tpenaxep
«O0bmako 3HAaHUN».
Xnmus. 11 kimace,
000 «Pu3zukoH
1ab».
DIIEKTPOHHBIN

Crtpoenue BemecTBa. XUMHYECKas CBS3b, .

R ) 1 a3OBAMIL 00pazoBaTenbHbBIN
e€ BUJIbI, MEXaHU3MBI 00D 28092023 pecype

KOBaJICHTHOM CBS3U. BOIIOpO,Z[Ha}I CBA3b

«Jlomaiiaue




3aganus. CpeaHee
oOiee
oOpa3zoBaHHUeE.
Xumusay, 10-11
knacc, AO
H3narenbcTBO
«IIpocBewienney;
Tpenaxep
«O0maKo 3HAHUIN.
Xumus. 11 knacc,
000 «DPu3ukoH
71a0».

BaneHTHOCTB. DNEKTPOOTPULIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHUS

05.10.2023

ONEKTPOHHBIN
00pazoBaTenbHbIN
pecype
«Jlomaiiaue
3aganus. Cpeagnee
oOrmiee
o0Opa3oBaHmUe.
Xumusy, 10-11
knacc, AO
N3narenncTBo
«ITpocBemienney;
Tpenaxep
«O0mako 3HAaHU».
Xumus. 11 knacc,
000 «Du3ukoH
71a0».




[TonsiTHe O IUCTIEPCHBIX CUCTEMAX.
HctruHHbBIC U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBope

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTMHEHUM.
I'eneTnueckas CBs3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KIIACCOB

12.10.2023

19.10.2023

ONEKTPOHHBIN
o0OpasoBaTenbHbBIN
pecypce
«Jlomaiaue
3aganusa. CpeaHee
oOmee
oOpa3oBaHHe.
Xumusy, 10-11
knacc, AO
W3pgarenscTBO
«IIpocBemienuey;
Tpenaxep
«O05aKo 3HAHUITY.
Xumus. 11 knacc,
000 «Du3ukoH
7a0».

ONEKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc
«Jlomarmraue
3amanus. CpengHee
obmiee
obpaszoBaHmUeE.
Xumusy», 10-11
knacc, AO
N3narenscTBO
«[IpocBemieHue;
Tpenaxep
«O0yaKo 3HAHUITY.
Xnmus. 11 kimace,




000 «Puszukon
1a0».

Knaccudukanms XuMruIecKux peakii B
HEOPraHWYeCKOM M OpraHuvYeCKON XUMHUH.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIIUIX

26.10.2023

ONEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc
«/lomarnue
3aganusa. CpeaHee
oOiiee
oOpa3oBaHue.
Xumusay, 10-11
knacc, AO
W3pgarenscTBO
«IIpocBeenney;
Tpenaxep
«O05aKko 3HaAHUITY.
Xumus. 11 kmacc,
000 «Du3ukoH
1a0%.

Ckopoctb peakuuu. OOpaTUMbIE peaKIiHy.
XHUMHUYECKOE PAaBHOBECHE

09.11.2023

ONEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc
«Jlomaiiaue
3aganus. Cpeanee
oOrmiee
obpaszoBaHmUe.
Xumusy, 10-11
kiace, AO

W3 marenscTBO
«[IpocBemieHue;




10

11

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIIun»

DNEeKTPOTUTHYECKAs TUCCOLIAALIHS.
[Tousitie 0 BogopoaHOM mokasaterne (pH)
pactBopa. Peakiinu noHHOTO 0OMeEHa.
I'mpponus opraHnyeckux u
HEOPraHWYeCKUX BEIECTB

16.11.2023

23.11.2023

Tpenaxep
«O05aK0 3HAHUITY.
Xumus. 11 knacc,
000 «®Pu3ukoH
120,

ONEeKTPOHHBIN
o0OpasoBaTenbHbBIN
pecypce
«Jlomalninue
3aganus. CpengHee
obmiee
oOpa3oBaHue.
Xumusy, 10-11
knacc, AO
N3nareancTBO
«IIpocsemieHue»;
Tpenaxep
«O0naKko 3HAHUI.
Xumus. 11 knacc,
000 «Du3ukoH
7a0».

ONEKTPOHHBIN
o0Opa3oBaTeNbHbII
pecypc
«Jlomariaue
3ampanus. CpengHee
oOmiee
obOpa3zoBaHHe.
Xumusy», 10-11




knacc, AO
HN3narenncTBO
«IIpocsemienuey;
Tpenaxep
«O0y1aK0 3HAHUITY.
Xumus. 11 knacc,
000 «Pu3ukoH
1a0».

DIEKTPOHHBIN
o0pa3oBaTeNbHbII
pecypce
«/lomarnue
3aganus. CpengHee
oOuiee

oOpa3oBaHue.
OKHCIIUTETbHO-BOCCTAaHOBUTEIHHBIC
12 eakiuu. [ToHsTue 00 saeKTpoIn3e Xumusp», 10-11
P PS 30.11.2023  knace, AO
pacriaBoB U pacTBOPOB colieit
H3narenscTBO
«[IpocBemieHuey;
Tpenaxep
«O0mako 3HAHUI.
Xnmus. 11 kimace,
000 «Du3ukoH
1a0».
13 KontponbHas paboTa mo pa3aery
«TeopeTnieckne OCHOBBI XUMHUI» 07.12.2023
Mertajuibl, UX IMOJ0KECHHUE B DNEKTPOHHBIH
14 [Teproandeckoit cucTeMe XMMHYECKUX 14.12.2023 o0pa3oBaTeNbHbII
anemenToB J[. 1. Menneneesa u pecypc




0COOCHHOCTH CTpOCHHUs aToMOB. O01ue
¢bu3rUecKkre CBOMCTBAa METAJLIOB

«/lomarnue
3aganus. CpegHee
oOiee
oOpa3zoBaHHUe.
Xumusay, 10-11
knacc, AO
W3pgatenscTBO
«IIpocBemienuey;
Tpenaxep
«O0maKo 3HAHUI.
Xumus. 11 knacc,
000 «Du3ukoH
120,

15

CrnnaBel METaIOB. DIIEKTPOXUMUYECKUI
PsI HAPSKEHUN METAJLIOB

21.12.2023

DNEKTPOHHBIN
o00pasoBaTenbHbBIN
pecypc
«Jlomaiiaue
3aganus. Cpeagnee
oOrmiee
oOpasoBaHue.
Xumusy, 10-11
knacc, AO
N3narenncTBo
«IIpocsemieHue»;
Tpenaxep
«O0maKko 3HAaHU».
Xumus. 11 knacc,
000 «DPu3nkoH
1a6».




16

17

XUMHYECKHE CBOMCTBA BAXKHEUIITNX
METaJUIOB (HATPUH, KaJdui, KaJbIlUui,
MarHui, aJJlOMUHUAN) U UX COSTUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHU I

28.12.2023

11.01.2024

ONEeKTPOHHBIN
o0OpasoBaTenbHbBIN
pecypce
«Jlomaiaue
3aganusa. CpeaHee
oOmee
oOpa3oBaHHe.
Xumusy, 10-11
knacc, AO
W3pgarenscTBO
«IIpocBemienuey;
Tpenaxep
«O05aKo 3HAHUITY.
Xumus. 11 knacc,
000 «Du3ukoH
7a0».

ONEKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc
«Jlomarmraue
3amanus. CpengHee
obmiee
obpaszoBaHmUeE.
Xumusy», 10-11
knacc, AO
N3narenscTBO
«[IpocBemieHue;
Tpenaxep
«O0yaKo 3HAHUITY.
Xnmus. 11 kimace,




000 «Puszukon
1a0».

18

XHUMHYECKHE CBOMCTBA ITUHKA, JKeJle3a U UX
COE€IUHEHUN

18.01.2024

ONEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc
«/lomarnue
3aganus. CpegHee
oOiiee
oOpa3oBaHue.
Xumusay, 10-11
knacc, AO
W3pgarenscTBO
«IIpocBeenney;
Tpenaxep
«O05aKko 3HaAHUITY.
Xumus. 11 kmacc,
000 «Du3ukoH
1a0%.

19

ITpakTuyeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Mertamisn"

25.01.2024

ONEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc
«Jlomaiiaue
3aganus. Cpeanee
oOrmiee
obpaszoBaHmUe.
Xumusy, 10-11
knacc, AO

W3 marenscTBO
«[IpocBemieHue;




20

21

HCMCTaJIJIBI, HUX IMTOJOXKECHUEC B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

®u3nYeCKre CBOKMCTBA HEMETAIIIOB.
AJUTOTpOTINS HEMETAJUIOB (Ha TIpUMepe
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)

01.02.2024

08.02.2024

Tpenaxep
«O05aK0 3HAHUITY.
Xumus. 11 knacc,
000 «®Pu3ukoH
120,

ONEeKTPOHHBIN
o0OpasoBaTenbHbBIN
pecypce
«Jlomalninue
3aganus. CpengHee
obmiee
oOpa3oBaHue.
Xumusy, 10-11
knacc, AO
N3nareancTBO
«IIpocsemieHue»;
Tpenaxep
«O0naKko 3HAHUI.
Xumus. 11 knacc,
000 «Du3ukoH
7a0».

ONEKTPOHHBIN
o0Opa3oBaTeNbHbII
pecypc
«Jlomariaue
3ampanus. CpengHee
oOmiee
obOpa3zoBaHHe.
Xumusy», 10-11




22

XHUMHUYECKUE CBOKCTBA I'aJIOT€HOB, CEPHI U
HUX COeIUHEHUN

15.02.2024

knacc, AO
HN3narenncTBO
«IIpocsemienuey;
Tpenaxep
«O0y1aK0 3HAHUITY.
Xumus. 11 knacc,
000 «Pu3ukoH
1a0».

DIEKTPOHHBIN
o00pasoBaTenbHbBIN
pecype
«/lomarnue
3aganus. CpengHee
obmiee
oOpa3oBaHue.
Xumusay, 10-11
knacc, AO
H3narenscTBO
«IIpocsemieHue»;
Tpenaxep
«O05aKko 3HaHUITY.
Xnmus. 11 kimace,
000 «Du3ukoH
1a0».

23

XUMHUYECKHE CBOMCTBA a30Ta, hocodpa u
UX COETUHEHMI

22.02.2024

DIIEKTPOHHBIN
00pazoBaTenbHbBIN
pecypce
«Jlomarraue
3aganus. CpeaHee




oOmee
oOpa3zoBaHHUeE.
Xumusay, 10-11
knacc, AO
HN3narenncTBO
«IIpocBewienney;
Tpenaxep
«O0maKo 3HAHUI.
Xumus. 11 knacc,
000 «Du3ukoH
120,

24

25

XHUMUYECKUE CBOKCTBA yIIepoaa, KPEMHUS
U UX COeIUHEHUN

[IpuMeHeHne Ba)XHENIINX HEMETAIIOB U
UX COCIMHEHUU

29.02.2024

07.03.2024

ONEKTPOHHBIN
00pazoBaTenbHbIN
pecype
«Jlomaninue
3aganus. Cpeagnee
oOriee
o0Opa3oBaHmUe.
Xumusay, 10-11
knacc, AO
N3narenncTBo
«IIpocsemenner;
Tpenaxep
«O0mako 3HaAaHU».
Xumus. 11 knacc,
000 «Du3ukoH
71a0».

ONEeKTPOHHBIN
o0pa3oBaTeNbHbII




26

O00011IeHNE U CHCTEMAaTH3aIisl 3HaHUH 110
Teme «HemeTramnely. Beranciaenus mo
ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ 58
TEPMOXUMHUYECKHE PACUETHI

14.03.2024

pecypc
«Jlomaiaue
3aganus. CpegHee
oOiiee
oOpa3zoBaHHUe.
Xumusy, 10-11
knacc, AO
W3parenscTBO
«IIpocBeenney;
Tpenaxep
«O05aKo 3HAHUITY.
Xumus. 11 knacc,
000 «Pu3ukoH
1a0%.

DIEKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc
«Jlomaiiaue
3aganus. Cpeanee
obee
oOpasoBaHue.
Xumusy, 10-11
knacc, AO
N3narenscTBO
«IIpocsemieHue»;
Tpenaxep
«O061aKo 3HAHHITY.
Xnmus. 11 kimace,
000 «Pu3znkoH
1a6».




27

28

[TpakTuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"HemeTansl"»

KonTponbHas pabota mo Temam
«Metamaey u «Hemetamin

21.03.2024

04.04.2024

ONEeKTPOHHBIN
o0OpasoBaTenbHbBIN
pecypce
«Jlomaiaue
3aganusa. CpeaHee
oOmee
oOpa3oBaHHe.
Xumusy, 10-11
knacc, AO
W3pgarenscTBO
«IIpocBemienuey;
Tpenaxep
«O05aKo 3HAHUITY.
Xumus. 11 knacc,
000 «Du3ukoH
7a0».

29

HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvYCCKHUC
KHCJIOTHEI. HeopraHqucm/Ie n
OpPraHn4€CKUC OCHOBAHHA

11.04.2024

ONEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecypc
«Jlomaiiaue
3aganus. Cpeanee
oOrmiee
obpaszoBaHmUe.
Xumusy, 10-11
kiace, AO
N3narenncTBo
«[IpocBemieHue;




30

31

AMpoTepHble HeOpraHM4eCcKHue u
OpraHuYeCcKHe COeIMHEHU. | 'eHeTnueckas
CBSA3b HEOPraHWYECKUX U OPraHU4YECKUX
BEILECTB

Poine xumMun B obecrieueHUH
AKOJIOTUIECKOH, YHEPTETUIECKON 1
MUIIEBON O€301MaCHOCTH, Pa3BUTUHU
MEAUITUHBI

18.04.2024

25.04.2024

Tpenaxep
«O05aK0 3HAHUITY.
Xumus. 11 knacc,
000 «®Pu3ukoH
120,

ONEeKTPOHHBIN
o0OpasoBaTenbHbBIN
pecypce
«Jlomalninue
3aganus. CpengHee
obmiee
oOpa3oBaHue.
Xumusy, 10-11
knacc, AO
N3nareancTBO
«IIpocsemieHue»;
Tpenaxep
«O0naKko 3HAHUI.
Xumus. 11 knacc,
000 «Du3ukoH
7a0».

ONEKTPOHHBIN
o0Opa3oBaTeNbHbII
pecypc
«Jlomariaue
3ampanus. CpengHee
oOmiee
obOpa3zoBaHHe.
Xumusy», 10-11




[IpencraBienust 06 0OIMIMX HAYYHBIX

knacc, AO
HN3narenncTBO
«IIpocsemienuey;
Tpenaxep
«O0y1aK0 3HAHUITY.
Xumus. 11 knacc,
000 «Pu3ukoH
1a0».

32 an/IHHIU/InaX MPOMBIIUICHHOTO TIOTyYeHUS 1 16.05.2024
BaXHEUIIINX BEILECTB
33 UYennoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1 93.05.2024
34 XuMHS U 3I0pOBBE YETIOBEKA 1 30.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 knace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmecTBo «M31aTenbcTBO

«IIpocemenue»

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. O.C.I'abpuenss, I'.I".JIpicoBa «Xumus MeTtoandeckoe mocodre — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMusl B TECTax, 3aja4yax,
ynpaxHenusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kimacc:
Hacronpras kaura mmis yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.BBenenckas «Xumus 11 knacc:
HacronbpHast kaura juis yaurtens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I".OctpoymoBa «3agayu o XuMuu 1
crocoObI ux pemeHus» - M.: «Jpoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kitacc moypoydHble IUIaHbl IO YYEOHUKY

O.C.I'abpuensna, I'.I".JIsicoBoi» - Bonrorpamn» Yuutens 2018roz.



8. M.A.Pa6oBa, Y.}HO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey, - M.
Ox3ameH, 2019r.
9. 9. O.C.I'abpuensn, N.I'.OctpoymMOB « XUMUYECKHI 3KCIEPUMEHT B 1mikoJie 11

Kiaccy; - M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

OnexTpoHHBINA 00pa3oBaTeNbHbIN pecypc «JloManiaue 3ananus. CpenHee odiiee
obpazoBanue. Xumus», 10-11 knacc, AO UznarensctBo «IIpocBerienuey;
Tpenaxep «O6nako 3nanniiy. Xumus. 10 knacc, OO0 «DPu3ukoH 1aoy;
Tpenaxep «O0nako 3Hanuii». Xumus. 11 kinace, OO0 «DPu3nKoH 1a6»;
http://www.chemnet.ru I'azera « Xumusi» u caliT 1uist yautens «51 uay Ha ypok
XUMUN

http://him.1september.ru Equnas xomnekuust IIOP: TIpeameTHas KouTeKus
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcrnepuMeHThl: xumus. Komtekius Poccuiickoro o61eo0pa3oBaTeaIbHOTO

nopTana.
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