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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 00pa30BaTENBbHON MPOrpaMMBbl CpeaHEro oOmiero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3ylonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOorpaMMbl 10 XUMHUH, K OIpPENEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
collep KaHMs, pPe3yJbTaTOB OOy4deHUsT W TpeOOBaHMM K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIUM OJTallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U NpUpOaHOHN cpene. Peanusyercs xumumueckoe oOpa3oBaHHE OOydaromIMXCs Ha
YPOBHE CpeIHEro o0111ero 00pa3oBaHus CpeiCTBAMH Y4eOHOTO IpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4€TOM Ccreuu(pUKd HAyKH XUMUHU, €€ 3HAYCHUs] B TO3HAHUU MPUPOILI U B
MaTepHaIbHON KU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX IENeH U MPUHITUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MaTepuasbHON KYyJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTaJla
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3ujlaTeNibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBliecHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3/I0POBbSL.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIICCTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOAUMYI0 MM JJs  BBIPaOOTKH  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS» SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@as W HEOpraHUYecKas XHMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YyUYECHHH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOTooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «OpraHumdeckas Xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4YeOHOTro Marepuaia W 0OyCJIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHiIX. Tak, B Kypce OPraHMYECKOM XHUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMUYECKHMX M DIJIEKTPOHHBIX
MpEACTaBICHUM O CTpOeHNH BelllecTB. CBeleHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XHMMHUU  I[OJy4arOT  pPa3BUTHE
chOpMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIer0o 00pa3oBaHMs MEPBOHAYAIBLHBIE
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, 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 YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUs» OOyYarolmMUMCsl TMPEIOCTABIISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTHYECKUX IMO3UIUHI,



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

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeIIeCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKXKE€ O XMMHUYECKHX PEAKIMSIX, UX CYLHIHOCTH M
3aKOHOMEPHOCTSX MPOTEKAHUS JONONHsIeTCs B Kypcax 10 u 11 kaccoB anemenTamu
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 00JIACTH TEOPUU
Y IIPAKTUYECKUX MPUIIOKEHUNA XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX IIpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHUYECKHU OCMBICIIMBATh UH(DOPMALIMIO U IPUMEHSITH €€ JJIs TONOJHEHUSI 3HaHUH,
pELICHUS HHTEIJIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
LEJIOM COJEp)KaHWe y4eOHOro mnpeamera «XHMHS» JaHHOTO YPOBHS U3YYECHHS
OPUEHTHPOBAHO Ha (POPMHUPOBAHUE y OOYHAIOIIUXCS MUPOBO33PEHUECKON OCHOBBI
JUIs TOHMMaHUA (QUIOCOPCKUX UAEH, TaKkuX KakK: MaTepHallbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTABOM M CTPOEHHUEM, I03HABAEMOCTh TPUPOAHBIX ABICHUIA MyTEM SKCIIEPUMEHTA
U pELICHUs MPOTUBOPEUYUI MEXIy HOBBIMU (DaKTaMHM M TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmnane pemieHus 3aad  BOCIHMTAHMS, pa3BUTUS W COLMAIM3ALUU
OOy4JaromMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEPCaJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB [ICATEIILHOCTH: pEIIeHUs NpoljeM, TMOMCKa, aHaliu3a M 0o0paboTKU
uH(popMaluu, HEOOXOAUMBIX [UJIi MPUOOPETEHUS OMNbITa MPAKTHYECKOW U
VICCJIEIOBATENBCKON JI€ATEIbBHOCTH, 3aHMMAIOUIEN BAaXKHOE MECTO B IIO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE CPETHETO 00I1Iero 00pa3oBaHus, IIPU ONPEACICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM
JEATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONPENENICHUIO LeNed U3y4YeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pPEHHUS IVIABHBIMM LEJSIMU W3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBisttOTCA:

. dbopMHupOBaHWE  CHCTEMBl XHMHYECKHMX 3HAHUW KAk  BaKHEUIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAy4YHOW KAPTUHBI MHpA, B OCHOBE KOTOPOH JIEXkKaT
KJIIOUEBBIE IOHATHA, (yHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOECHHUE SI3bIKA
HAayKH, YCBOGHHE U T[OHUMAHUE CYIIHOCTH JOCTYHHBIX  000OIIeHUN
MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpPHEH HUX pPa3BUTHS U
CTaHOBJICHHUS,

. (opMupOBaHKE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHMS
BEUIECTB U XHMMUYECKUX DPEAKIUi, HEOOXOJUMBIX JUIsl NMPUOOPETEHUs YMEHUMH
OpPUEHTUPOBATHCS B MHUPE BELIECTB U XMMHUYECKHUX SIBICHUM, UMEIOUIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON U IIOBCEAHEBHOMN KU3HU;

. pa3BUTHE YMEHHUM U CIOCOOOB IEATEIBHOCTH, CBSI3aHHBIX C HAOMIIOIEHUEM U
OOBSICHEHMEM XUMHUYECKOTO 3KCIIEPUMEHTA, COOJIIOJEHUEM MpaBUil OE30MaCHOTO
oOpalleHus ¢ BEIIECTBaMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
IPENnoAaBaHUK XUMHUH B OOJIBIIECH CTENEHH OTAAETCS NPEANOUYTEHUE TPAKTUIECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKAa 00I1€00pa30BaTEIbHON OpraHu3aliyi, BIIAJICIOIET0 HE HabopoM
3HaHWM, a (DYHKIMOHAJBbHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
aAKTUBHOTO IOJYYEHUs 3HAHUM U IPUMEHEHUS UX B PEAIIBHOM KU3HHU JUISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3yUYEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 3aJ]a4H, KaK:

ajanTtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl PA3JIUMYHBIX BHIOB
NeATEIbHOCTH: pElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLUH,
HEOOXOAMMBIX ISl IPUOOPETEHHUSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B TMO3HAHWM XHMHH, a TaKXKe JUIsl OIEHKU C MO3MIMA HKOJOTHYECKOU
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS 110 XHMHH B COOTBETCTBUU C KH3HCHHBIMH ITOTPEOHOCTSIMHU, UCIIOJIB30BATh
COBpeMEHHbIC MH()OPMAIIMOHHBIC TEXHOJOTHH I IIOMCKA M aHau3a YIeOHOW |
HAY4YHO-TTONYJISIPHON HH(POPMAIIMH XUMHUIECKOT'O COJICPIKAHNS;

(dbopMHpOBaHKE U Pa3BUTHE Y 00YJAIOITUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHHUS, HAOJIF0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
9KCIICPUMECHTA,;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUU, €€ BAXKHOW POJIM B PENICHUU TII00aIbHBIX MPOOJIeM
PaIMoOHAIBFHOTO MPUPOJIOINOIB30BaHNs, TIOTIOTHEHUS YHEPTETUICCKIX PECYPCOB U
COXpaHEHHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIICHUS K TIPUPOJIC M CBOEMY 3J0POBBIO, a TakKe NPUOOPETCHHS OIbITa
WCITIOJIP30BAHUS TOJYYCHHBIX 3HAHMHA I HPUHATHS TPaAMOTHBIX PEIICHUH B
CUTYaIIHMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM maHe cpemHero oOImEero oOpa3oBaHHS MPEAMET «XUMHUS»
0a30BOTr0 YPOBHS BXOIWT B COCTaB MpeIMETHOM 00sacTh «EcTecTBeHHO-HAy4YHBIC
IPEIMETBIY.

OO1ee 9rciio 9acoB, OTBEAEHHBIX IS U3YUCHHSI XUMHUH, Ha 0a30BOM YpOBHE
cpeaHero obmero oopazoBaHus, coctaisieT 67 yacoB: B 10 kiacce — 34 gaca (1 gac
B Henelmo), B 11 kimacce — 33 vaca (1 yac B Henemo).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUM

[IpenMer opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. TeOopus CTpOEHUs OpPraHUYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHoBHbIE N0J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHWYeCKuX BemecTB. ['omonorusa, wu3oMepusa. XuUMUYECKas CBsI3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

IIpencraBnenue o kinaccupuKaly opraHudeckux BeuiecTB. Homenkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHUIINX IPEICTABUTEIECH KIIACCOB OPIaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHX BEILECTB, HAONIOJEHWE U OINHCaHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPAILICHUIO OPraHUYECKUX BELIECTB IIPU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuy 3aMeIlleHUsT M TOPEHMs), HAaXOXKACHHE B IMpPUPOJE, IOJyYeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPONUIEH —
pOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMICTBa
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJIYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOytanueH-1,3: cTpoeHue, BakHeEWIIne
XUMUYECKUE CBOWCTBa (peakuus moiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajJoreHMpOBaHHsI U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCHIHOCTh ApEHOB.
['eneTnyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIIMMH K Pa3IMYHBIM
KJIACCaM.



[IpuponHble MCTOYHHMKH YTIIAEBOAOPOAOB. [IpupoaHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KATaNUTUYECKU), TUpoiau3. [IpoayKTel
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbBIN
yTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «HedTob»
U «YTOJb», MOJICTMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaIOT€HOMPOU3BOIHBIX,
MIPOBEICHNE MPAKTHYECKOU PAOOTHI: TIOJyUYCHHUE STUIICHA i M3yUYCHUE €T0 CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WK MPOIYKTOB PEAKIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenpHble OQHOATOMHBIE CHHUPTHI. MeETaHOI M STAaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMH MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHeHHe. BojopoaHble CBS3UM MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COHUPTHl. ODTWICHIJUKOIb W  TJMIEPUH: CTPOCHHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHUE CO MICIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHasi peakilMs Ha MHOTOATOMHBIE crUpThI). JleiicTBUe Ha
opraHusM 4esoBeka. [[pumeHeHre riaunepruHa u STUIECHTJIMKOIIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopManbleru, —aneTanbAETUN:  CTPOECHUE,
bu3nUeckne U XUMHUYECKHE CBOMCTBA (pEaKIIMU OKHCIICHHS M BOCCTAHOBJICHUS,
Kaue€CTBEHHBIC PEAKIINH), OJyYCHUE U TPUMEHEHHUE.

OHOOCHOBHBIE MpeIeNIbHbIE KApOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYyCHAs
KHUCIIOTBI: CTpOCHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHME IS
KJ1acca KUCIIOT, Peakius dTepudukanun), moaydyeHue u npuMmenenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KMCJIOT, UX MOIOIIEE JICHCTBUE.

CnoxHble 2(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['uaponus
cioxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb JKUPOB.

YraeBoael: coctaB, Kiaccupukamus — yriieBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKHE CBOMCTBA (B3aMMOICHCTBUE C THIPOKCUIOM
meau(ll), okucienne aMMuadHbIM pacTBOpoM okcupa cepedpa(l), BocctaHoBieHue,




Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MPUMEHEHUE, OMOIornYecKas poJib.
dotocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
HeuoNo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAONIOJCHHE U ONHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOpPEHHUE
CIOUPTOB, KaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaerunioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM ITPOJIYKTa PEAKIMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coequHeHus. dusnueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benky Kak NpUPOIHBIE BBICOKOMOJIEKYJISIPHBIE cOelIMHEHMs. llepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMMHYECKUE CBOWCTBA OEJKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpPUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIUMEPU3ALNN, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHMH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUSI.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAaKOMJIEHUE C 0o0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBSI3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
HAyYHbIX TMOHATHM, TaK U TOHSITHH, SBJISIOLIMUXCS CUCTEMHBIMHU ISl OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMyHOCTb, HAOIIOIEHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHUPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, arToM, JJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKU YypPOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYNHBI U €UHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
doTtocuHTE3, OHMOJOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOIBI, >KUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPenapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeliesieHusl dJIEKTPOHOB M0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa. CBA3b NMEPUOAMYECKOTO 3aKOoHAa W [leproanyeckoil CUCTEMBI
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TEpUOjaM.
3Ha4YeHue NMEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHIBI XWMHYECKON CBS3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHOM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. MoHbI: KAaTHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[Tonsitue o nucnepcHbx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B pACTBOPE.



Knaccuduxanus HEOPraHUYECKUX COCIMHEHUN. Homenknarypa
HEOpPraHUYECKUX BelIeCTB. [‘eHeTudeckas CBA3b HEOPraHUYECKUX BELICCTB,
IIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumudeckas — peaknusa.  Kimaccumpukanmmss XMUMHYECKHMX — peakmuii B
HEOPraHUYECKOM M OPraHUYeCKON XHUMHHM. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUs U IPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUAX.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHUE
xuMu4ueckoro pasHosecus. [Ipunnunn Jle [lartense.

DnexTponutrdeckas auccormanus. CyibHBIC U cadbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHUCIUTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB M WX IPEBPAIICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KaTAIN3aTOPA, ONIPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TTIOMOIIBI0 YHUBEPCATBLHOIO MHANKATOPA, PEAKIIMU HOHHOT'O OOMEHa), MPOBEICHUE
paKTUYECKON paboThl « BinsiHre pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUmn».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSIM XHMMHUYECKHMX pPEaKkuuii, B TOM 4YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCIIOJIL30BAHUEM MOHATHS «MACCOBast JOJIS
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAIOB (HAa mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUU  (OKCHIOB,
KHCJIOPOJICOIEPIKAIIUX KHCIIOT, BOJOPOAHBIX COSTMHEHUN ).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢usndeckue cBoiicTBa MeTaiioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BaXXHEWIIMX METAJUIOB (HATPUM, KaJiui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAUHEHUH.



OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTalioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4eHHEe KOJUeKuuu «MeTamisl W CIUIaBbDy, OOpa3l0OB HEMETAJUIOB, PEIICHHE
HKCMEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE U OINHCAaHWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U IIeJI0Yei, KaYeCTBEHHBIE PEAKI[MU HA KATHOHBI METAJLIOB).

Pacuérnsle 3anaun.

PacuéTtel mMaccel BemiecTBa WM OOBbEMA ra3oB IO W3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEaKIMU BELIECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIA OJJHO
U3 BELIECTB UMEET IIPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMum B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUYECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX [MPUHIHUIAX [POMBIILIEHHOTO
ITOJTYYEHHUSI BKHEUIIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKUHMOHHbIE MAaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl sl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yaoOpeHus.

XuMuUs M 3I0pPOBbE YEJIOBEKA: NPaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOTI0 UCIIOJIb30BAHUS ITPENapaToB ObITOBON XUMHH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKOW XUMUH B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIIOIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiIacCU(pUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paJIHOAKTUBHOCTb, MOJIEKYJIA, DHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.



['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypcehl.

TexHonorus: XuMuYecKasi MPOMBIIIIEHHOCTh, METAJLUTyprusi, MPOU3BOJCTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IHUILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETUYECKHX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHANIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



ITNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS [TPOT'PAMMBEBI ITO XUMNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMUCST TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HaydHo-meToauueckold OCHOBOM — AJis
pa3paboTKu IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS TpeaMeTa «XHMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHusl BbIIEICHBI CIEIYIOIINE COCTABIISIOLIUE:

OCO3HaHUE OO0YYaAIOUIMMHCS POCCHUMCKONW TIpa)KTaHCKOM HIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHHIO;

HAJIMYUE MOTUBAIIMHU K O0yUCHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMUYHOCTH Ha OCHOBE
KJIIOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JESITEIbHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, MPHUCYIIUMH I[€T0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS MpeaMeTa «XHUMHS JOCTHUTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMHd POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMeTa «XHUMHS» OTpakaroT
Cc(OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM U MPAKTUYECKOW JAESITeTbHOCTU
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
JaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

NPEJICTaBICHUS O COIMANbHBIX HOPMax M TMpaBUJaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



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

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

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

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U TMPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yiIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B IOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
nH(pOpMaIKU O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUsT TpaBWwJI 0e30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMpodeccuil pa3IuvyHoro poja, 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
oOpa3oBaHus, Oyaymield MpPoPEecCuu W peanmu3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIC;

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 HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUs] 00 OKpYKaloIllleM MHUPE KaK O €IUHCTBE MPUPOJbI U YeJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
[UBWIM3ALMH: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepHAIbHOM KYJIbTYphl, PEIICHUH TIJIOOAIbHBIX MpPOOJieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUTHOTO TPY/Ia U AKOJOTUUECKU KOM(POPTHOM KU3HH KAXKIOTO YjieHa 00IIeCTRa;

€CTEeCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpPA U



MPOUCXOASAIINX B HEM W3MEHEHUH, YMEHUS JIeaTh 000CHOBaHHBIC 3aKITIOYCHUS Ha
OCHOBE HAayYHBIX (P)aKTOB U UMCIOIIUXCSI JAHHBIX C IENTBIO MTOTyYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHHS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  O0Opa3oBaHUIO U
caMo0Opa30BaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHHHA 110 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4YaIOIIMXCS
MEXKIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCcCle0OBaHNEe, HAOTIOIeHNE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroIINXCs;
COCOOHOCTb oOyuarommxcs UCII0JIb30BATh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
HeCTBUAMM:

1) 6a3oBble JJOrH4YecKmne JelcTBUSL:

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

ONpeAesATh LEJIH JESITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTECPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,



HCITI0JIb30BaTh COOTBETCTBYIOLME MOHSTHS JIJIsi OOBSICHEHUS OTAENbHBIX (DaKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XUMU4eckas popmyiia, ypaBHEHHE XUMUYECKON peaKkiuu
— MpPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4a€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbI€e HCCIIeA0BATEIbCKUE eliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJIg (DOPMUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (HopmMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BHIOB U (opM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUTIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

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

WCITOJIB30BATh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA IPH PabOTE C XUMUIECKON
uH(pOpMaIMel: MPUMEHATh MEXIpPEIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU ¥ CUMBOJIBI, (hOpMYIIbl, a00pEeBHATYPHI, HOMCHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN MyTEM COTJIACOBAHUS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIH3a
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATBI 10 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XUMUS»
OTpaXxaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMUU B TIO3HAHUH SIBICHUN IPUPO/IBI,
B (OPMUPOBAHWUU MBIIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
I'PaMOTHOCTH, HEOOXOIUMOM JIUI pElICHUS MPAKTHYECKHUX 3a/ad U IKOJOTHUCCKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;



BIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIUe TMOHATUS (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTpOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKAs
CBSI3b, CTPYKTypHasi popmyna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIN 00bEM, YITIEpOIHBIN CKeNeT, PyHKIMOHANIbHAS TPYIITNa, paJnuKall,
WU30MEpUsl, ©30MEPHI, TOMOJIOTHYECKHN Psifl, TOMOJIOTH, YIJIEBOIOPOBI, KUCIOPOA 1
a30TCOJEpKAIME COCIUHEHUs, MOHOMEpP, IIOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUHM M 3aKOHBI (TEOpUs CTPOEHUs
oprannueckux BemiectB A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE IIOHMMaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBe, IMOJIYYEHUH U
0e30MacCHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpPHbIC NMPU3HAKU IOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
OIMCAaHUU COCTaBa, CTPOCHHUs U IPEBPALICHUN OPTraHUYECKUX COCIUHEHUN;

c()OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLuH,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJl OPTaHUYECKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COCJIMHEHHs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cucrematrueckoir HomeHkinatype (IUPAC), a taxke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOMWIEH, alleTUJIEH,
STWJIEHTJIMKOJb, TJIUUEPUH, (EHOJ, (popManiblerus, aueTanbIerui, MypaBbUHas
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3HM B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJIOKEHHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
M XUMHYECKHME CBOWMCTBA THUIHUYHBIX MPEICTABUTENEH Pa3JIUYHBIX KJIACCOB
OpPraHUYECKUX BELIECTB (METaH, 3TaH, THJICH, IPOINUJICH, alleTHIeH, OyTaaueH-1,3,



MeTu0yTaaueH-1,3, 0eH3011, METaHOJI, 3TAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (PEHOII,
aleTanbAeTU, MypaBbiHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
IPUMEHEHHUE TIPOYKTOB TIEPEepadOTKH;

c(hOPMHPOBAHHOCT, YMEHWUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTA
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJIB3YEMBIX B XUMUW TIPH U3YyYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUSl JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUTAHWPOBATH W BBHINIOJHATh XUMHYECKHMA
AKCIIEPUMEHT (TIPEBPAICHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHHH, ITOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaY€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JieHaTypanus OeIKOB MPU HAarpEeBaHUH, [IBETHBIE PEAKINU OEIIKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paToOpHBIM  000pyIOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIUA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOyYaeMyK0 M3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHET U Apyrux);

cOPMHPOBAHHOCTh ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  DKOJOTUUYECKH
1eJIECO00Pa3HOTO TOBENCHUSI B OBITY W TPYIOBOH JESITEIBHOCTH B IIENISAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPYXKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OITACHOCTh BO3JICHCTBHUS HA KUBBIC OPTaHU3MBI ONPEICIEHHBIX OPraHUYCCKUX
BEIECTB, MOHUMasi cMbIci Tokaszatens IIJIK, moscHITh Ha mpuMepax CIocoObI



YMEHBIICHUSI U MNPEAOTBPALLECHHUS KX BpPEAHOTO BO3JIECUCTBHUS Ha OpPraHU3M
YEJI0BEKA,

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX TIMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CHENbIX M CHAa0OBUASIIMX OOYYaloOIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX
dbopmy.

11 KIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas W HeopraHuyeckas
XUMUSD» OTPaXKaroT:

C()OPMUPOBAHHOCTh ~ NPEJACTABICHUNA: O XUMHYECKOH  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUU ITPUPOJIBI,
B (OpPMHUpPOBAHMM MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBbHON
I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a1a4 U IKOJIOTUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U PUPOIHOMN CPELIE;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HOH, MOJIEKyJa, MOJIb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPULATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHas!, HOHHAs, METAJUIMYECKast, BOJOPO/IHAs ), KpUCTANINYeCcKas peléTKa,
TANBl XUMHWYECKUX  PEAKUHUM, PacTBOpP, DJIEKTPOJUTBI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaklUuy, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUS dHEPIUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHUMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHUYECKHMX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBaX,
coCTaBe, MOJIyYeHUU U 0€30MaCHOM MCMOJIb30BAaHUH BaXXHEUIINX HEOPTaHUYECKUX
BEUIECTB B OBITY U MPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OpPMHPOBAHHOCTh YMEHUW BBISIBIISATh XapaKTEpHbIE MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAHNN HEOPTaHWYECKHUX BEILECTB U UX MPEBPALICHUM;

Cc(OPMUPOBAHHOCTh YMEHHMI HCMOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY MJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKIUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPraHMYECKUX BeEIIeCTB (yrapHblid Tra3, YIJIEKUCIBIM Ta3, aMMHaK, ramiéHas
W3BECTh, HETAlIEHAs! U3BECTh, IUTHEBAS CO/IA, TUPUT U IPYTHUE);



c(hOpPMHUPOBAHHOCTh YMEHUHN OIPEACNIATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJl XUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNIMYECKasi, BOJIOPOJHASI) B COCAMHEHUSX, THI
KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBa (aTOMHAs, MOJICKYJSpHasi,
WOHHAS, METAJUTMYECKAs), XapakTep Cpebl B BOAHBIX PACTBOPaX HEOPTAaHUIECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHABJIMBATh MPUHAIIICKHOCTD
HEOPraHWYECKUX BEHIECTB IO HX COCTaBY K OIpeneiaEHHOMY KIacCy/TpyIie
COEMHEHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAILIbI, OKCUbI, OCHOBAHUS,
KHCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
¥ TIPOTHOCTHYECKYIO (QYHKITHH;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XMUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTEMbI
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHA «S-, P-, O-
AJIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTHU
W3MCHEHHS CBOMCTB XMMHYECKUX DJIEMEHTOB M MX COCAMHCHHH IO TEpPHOJaM H
rpynnam I[lepuoandeckon cuctemsl XuMuaeckux anemeHToB /1. 1. Menneneesa;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAaHUE TCHETHYECKOW CBS3UM MEXKIAY HEOPTaHMYCCKUMHU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIONTUX XUMHUYECKUX PEAKIINA;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCH(DUIIMPOBATH XUMHYECKHE PEAKIIUU TI0
pa3NTUYHBIM TPHU3HAKaM (YUCITY M COCTaBYy pPEarupyroliux BEIIECTB, TEINIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
peakiiy, y4acTUIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHHA COCTABJIATh YPaBHEHUS PEAKIUN pPa3TMIHBIX
THUIIOB, TOJHBIC U COKPAIEHHBIC YPABHEHUSI PEaKluii HOHHOTO 0OMeHa, yUnUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 9TH PEAKIIUU UAYT O KOHIIA,;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAOIIIEC
KaueCTBCHHBI COCTaB Pa3jUYHBIX HEOPTaHMYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM WOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTraHUUYECKHX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM PACKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHSI DJIEKTPOHHOTO OasiaHca
ITUX PEaKLi;



c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JeKalllie B OCHOBE MPOMBIILJIEHHOTO MOJIYYEHHUS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIH TPOBOJUTH BBIYHCICHUS C HCIIOJIH30BAHUEM
MIOHATHS «MacCOBast I0JIS BEMIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHHH Ta30B MPHU
XUMHUYECKUX PEaKIMAX, MAacChl BEIIECTBA WM 00BbEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPaHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXkKe IMpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSAMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (Pa3joKEHUE MEePOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON peakiluu,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha CcyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad I0
temam «Metauby U «HeMetannasl») B COOTBETCTBHM C MPaBWJIAMH TEXHHUKU
0e30macHOCTH TIPU OOpAIlEHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX PEAKIINI U (OPMYITHUPOBATH BEIBOBI HA OCHOBE ITHX
pE3yNbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU aAHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONMYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBa MAacCOBOM
KOMMYHUKalu, MTHTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B IMEJSIX
COXpPAaHEHHSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOIHOWU CpEelibl, OCO3HABATH
OMacCHOCTh BO3JEHUCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazatens I[IJIK, mosicHATh Ha mpumepax CrIocoObl YMEHBIICHHUS U
MpEeA0TBPAICHUS UX BPETHOTO BO3ACHCTBHS HA OpraHU3M YEJIOBEKa,



JUIsl 00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI: YMEHHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyiL.



TEMATHYECKOE ITJNTAHUPOBAHHUE 10 KJIACC

Ne ni/m HaumeHoBaHue pa3esioB H TeM nporpammbl  KosimuecTBo yacos DJieKTpoHHbIE (1IH(pPOBbHIE)
o0pa3oBaTebHbIE PeCypChl

Bcero Kontpoas IIpakTnue
HbIE cKHe
padoThI padoThI
Pa3neu 1. TeopeTuueckue 0OCHOBBI OPTraHUYECKOH XUMUM
11 [Ipenmet oprannyeckoit xumuu. Teopus 3 https://resh.edu.ru/subject/29/10/
CTPOECHUS OPraHUYECKUX COeTUHEHUN A. M.
bytneposa
Wroro mo pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTIEBOIOPOIbI — ATKAHBI 2 https://resh.edu.ru/subject/29/10/
2.2 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1 https://resh.edu.ru/subject/29/10/
QJIKaINCHBI, aJTKUHBI
2.3 ApoMaTudecKkue yrieBoa0pobl 2 https://resh.edu.ru/subject/29/10/
2.4 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOIOB U HX 3 1 https://resh.edu.ru/subject/29/10/
nepepaboTka
Uroro no pazneny 13
Paznen 3. Kuciopoacoaepixamme opranndeckKue coeInHeHust
3.1 Cruptel. denon 3 https://resh.edu.ru/subject/29/10/
3.2 Anpaeruasl. KapOoHoBbIE KUCTOTHI. CI0KHBIE 7 1 https://resh.edu.ru/subject/29/10/
3¢upsl
3.3 VYrneBoasl 3 1 https://resh.edu.ru/subject/29/10/
Hroro o pasueny 13
Pa3nea 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 AmuHBI. AMHHOKHUCTIOTHI. benku 3 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 3
Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUSA
5.1 [Inactmaccel. Kayuykn. BonokHa 2 https://resh.edu.ru/subject/29/10/
Uroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2


https://resh.edu.ru/subject/29/10/
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TEMATHYECKOE ITIJNTAHUPOBAHMUE 11 KJIACC

Ne i/ HanmenoBaHue pa3jiesioB U TeM
NMPOrpaMmbl

Pasnen 1. Teopernueckue 0CHOBbI XUMHU
11 Ctpoenue atomoB. [leproanyueckuii 3aKkoH
u [lepunonnueckas cucteMa XUMHUYECKUX
sneMenToB [. 1. Mennaeneea

1.2 Crpoenue BemecTBa. MHOrooOpasue
BEILIECTB
1.3 XUMHYECKUE PEAKIIUU

Hroro no pazneny
Paznen 2. Heoprannuyeckasi XumMusi

2.1 Mertainsl

2.2 Hewmerainmnsl

2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB

Uroro no pazneny
Pazgen 3. Xumus u :Ku3Hb
3.1 XWMHUS U )KU3Hb
Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE

(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchbl

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru
https://resh.edu.ru
https://resh.edu.ru

https://resh.edu.ru
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HOYPOYHOE IVTAHUPOBAHME 10 KJIACC

Ne
n/n

10

11

Tema ypoka

[Ipeamer oprann4ecko XUMHH, €
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE
Teopust CTpoOEHU OPraHUuYECKUX
coenunennii A. M. byrnepoga, eé
OCHOBHBIE TTOJI0KEHUS
[IpencraBienue o K1accuPpUKaun
opranu4eckux Beniects. Homenknarypa
(cucremaTuyeckas) U TpPUBHAIIbHBIC
Ha3BAHUSI OPTAHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKHUU s

Meran u 3TaH — npocTenIre
MPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTUieH U NpONUIeH — IpocTeiine
IIPEICTaBUTENH aJIKEHOB
[IpakTnueckas padora Ne 1. «Ilonyuenue
STWIEHA U U3yYEHHUE €0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
MeTunoyranuen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHMSI, TOMOJIOTMUECKUN Psi.
AneTuieH — NMpocTenIni
MIPe/ICTaBUTENb aJTKUHOB
Brruncnenus no ypaBHEHUIO
XUMHYECKON peaKiuu

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JlaTa
U3yYCHUS

03.09.2024

10.09.2024

17.09.2024

24.09.2024
01.10.2024
08.10.2024
15.10.2024
22.10.2024

05.11.2024

12.11.2024

19.11.2024

DJIEKTPOHHbBIE

uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru

https://resh.edu.ru
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https://resh.edu.ru
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13

14

15

16

17

18

19

20

21

22

23

24

ApeHbl: 0eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

I'enernyeckas CBS3b YII€BOIOPOAOB,
IPUHAIIEKAIMX K Pa3IMYHBIM KIaccam
[IpupoHbIe HICTOYHUKH YTIEBOJOPOIOB:
IPUPOJHBIN ra3 U NOMyTHbIE HE(PTIHbIE
rasbl, He)Th ¥ MMPOJYKTHI €&
nepepaboTKH

[IpupoiHBIE ICTOYHUKH YIJIEBOIOPOOB:
IPUPOJHBIN ra3 U MOMyTHbIE He(TIHbIE
ras3bl, HeTh ¥ MMPOIYKTHI €&
nepepaboTKu

Kontposnbnas paboTta mo pazaery
«YTIeBOIOPOIBI»

[IpenensHbBIe OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b
MHOroaToOMHbI€ CIIUPTHI: STUIEHTIIUKOIb
U TJIIMLEPUH

@DeHoJI: CTPOEHUE MOJIEKYJIBI,
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

Anpneruasl: GopMambaeTHI U
areTanbJeruy. AueToH

OAHOOCHOBHBIE NpEIETbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbHHAs U
YKCyCHas

IIpakTuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOUM KHCIOTBI»
CreapuHOBasi U OJIEMHOBAsI KUCIIOTHI, KaK
MPEJICTAaBUTENN BBICIIHX KapOOHOBBIX
KHUCJIOT

MpITa Kak COJI BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIoIee JIeHCTBHE

26.11.2024

03.12.2024

10.12.2024

17.12.2024

24.12.2024

14.01.2025

21.01.2025

28.01.2025

04.02.2025

11.02.2025

18.02.2025

25.02.2025

04.03.2025

https://resh.edu.ru
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26

27

28

29

30

31

32

33

34

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
KapOOHOBBIX KHCIOT. ['maponms
CJIO’KHBIX 3(prpoB

XKupsl: ruaponus, npuMeHeHue,
OuoJIOrNYecKast PoJib KUPOB
VYTneBobl: COCTaB, KIIACCH(UKAIHSL.

Baxneiiue npeacraBuTeNu: IiII0K03a,

bpykTo3a, caxaposa

Kpaxmai u nemirono3a kak npupoHbie

MIOJIUMEPBI
Kontposnbnas pabota mo pazaeny

«KI/IcnopoI[coz[epxcamHe OpPraHHU4YCCKHC

COCAUHCHUA»
AMMHBI: METUJIAMWH W aHWJIMH

AMUHOKHCIIOTHI KaK aM(OTEpHBIC
OpraHUYeCKHUE COCAUHEHUS, UX
Ouosiornyeckoe 3HaueHue. Ilentuapt
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS
OcCHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN
HToroasi KOHTpOJIbHAsA paboTa
OcHOBHBIE METO/IbI CUHTE3A

BBICOKOMOJICKYJIAPHBIX COCOUHEHMI.

[ImacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34

11.03.2025

18.03.2025

01.04.2025

08.04.2025

15.04.2025

22.04.2025

29.04.2025

06.05.2025

13.05.2025

20.05.2025

https://resh.edu.ru
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https://resh.edu.ru
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IMOYPOYHOE IIVTIAHUPOBAHME 11 KJIACC

Ne Tema ypoka KoJsn4yecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero Konrpoabubie Ilpakruyeckme  H3y4eHHS uudposbie
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchbl
1 XUMUYECKUHN AITEMEHT. ATOM. 1 https://resh.edu.ru
DneKkTpoHHass KOH(PHUTypaIrus aTOMOB 03.09.2024
2 Ilepnonnueckuit 3akoH u Ilepnonnueckas 1 https://resh.edu.ru
cHUcTeMa XMMHUYECKUX 3yeMeHToB /. U. 10.09.2024

MeneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHel CTPOECHUsI aTOMOB

3 3aKOHOMEPHOCTH N3MEHEHHSI CBOMCTB 1 https://resh.edu.ru
XUMHUYECKUX AJIEMEHTOB U UX COCIUHEHUN 17.09.2024
10 Tpylnam U rnepuojam. 3HaueHue
NEPUOINYECKOT0 3aKOHA U CUCTEMBbI
XUMHUYECKUX dyiemeHToB ..
MeHieneeBa B pa3BUTUH HAyKH

4 CrtpoeHue BeliecTBa. XuMHUUYECKasi CBSI3b, 1 https://resh.edu.ru
e€ BUJIbI; MEXaHU3MBbl 00pa30BaHMS 24.09.2024
KOBAJICHTHOM CBs13U. Bonoponnas cBsi3b

5 BaneHTHOCTB. DNEKTpPOOTPULIATEIBHOCTb. 1 https://resh.edu.ru
Crenensb okucnenus. Bemecrsa 01.10.2024
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

6 [TonsiTHE O NTUCTIEPCHBIX CHCTEMAX. 1 https://resh.edu.ru
HcTruHHBIE U KOJIJIOUIHBIE PACTBOPSI. 08.10.2024
MaccoBast 107151 BEIIECTBA B PaCTBOPE

7 Knaccu¢ukanus 1 HOMEHKIaTypa 1 https://resh.edu.ru
HEOPTraHUYECKUX COCTMHCHUI. 15.10.2024
I'eneTnueckas CBsi3b HEOPraHUYECKHX
BEIIECTB, Pa3IMYHBIX KJIACCOB

8 Knaccugukaius XuMHUecKuX peakuuii B 1 https://resh.edu.ru
HEOPTraHUYECKOU U OPTaHUYECKON XHUMUH. 22.10.2024
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10

11

12

13

14

15

16

17

18

3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILECHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiun. OOpaTuMble peaKiuu.
XUMHUUYECKOE PAaBHOBECUE

[TpakTrueckas padota Ne 1. «BnustHue
pa3nUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKLIUN»
DNEeKTPONIUTHYECKAs TUCCOLUALIHS.
[MTousiTrie 0 BogopoaHOM mokasatese (pH)
pactBopa. Peakuuu nonnoro ooMeHa.
I'muaponus opraHuyecKkux u
HEOPraHWYECKUX BEILECTB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsitue 06 amekTponuse
pacIuiaBoB U paCTBOPOB COJIEH
Kontponbnas paboTa mo pazaeny
«TeopeTnueckne OCHOBbI XUMHUU»
MerTamisl, UX ITOJIOKEHHE B
[Iepuoanueckoit cucteMe XUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1He
(u3nyeckre cBOMCTBa METANIOB

CrmuiaBbl METAIOB. DIIEKTPOXUMUYECKUMA
psAI HAaPSKEHUH METaJIOB

XHUMHUYECKUE CBOMCTBA BAXKHENIITUX
METaJJIOB (HATPUid, Kaui, KaJIbIIHA,
Mar"ui, aTftoMUHHUI) U UX COeTMHEHUN
XUMHUYECKHE CBOMCTBA XpOMa, MEAN U UX
COEAMHEHMI

XUMHUYECKUEe CBOMCTBA LIMHKA, JKeJie3a U
HUX COeINHEHUN

05.11.2024

12.11.2024

19.11.2024

26.11.2024

03.12.2024

10.12.2024

17.12.2024

24.12.2024

14.01.2025

21.01.2025

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.

https://resh.edu.
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20

21

22

23

24

25

26

27

28

29

30

[TpakTuyeckas padora Ne 2. "Perenue
AKCIIEPUMEHTAIBLHBIX 3a7a4 110 TeMe
«MeTtamis"

Hemerainbl, uX moyioxeHue B
[lepuoanueckoii cucteMe XUMUYECKHUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB
®du3nyecKre CBOMCTBAa HEMETAILIIOB.
AnoTponusi HEMETaUIOB (Ha IpUMEpe
KHCIIOpoJia, cephl, hocdopa u yriepozaa)
XHWMHYECKHUE CBOMCTBA TAJIOTEHOB, CEPBI U
HUX COEINHEHNN

XUMUYEeCKue CBOKCTBA a30Ta, pocdopa u
UX COEIUHEHNN

XHUMHUYECKUE CBOMCTBA YIIIEPOAa,
KPEMHUS ¥ UX COCTUHEHHI

[IpuMeHeHne Ba)KHEUIIINX HEMETAIIIOB U
HUX COeIUHEHUN

O06o0061IeHre U cucTeMaTu3alus 3HaHu# 110
teme «Hemeramne». Beraucnenus no
ypaBHEHUSM XUMHUYECKUX PEaKIUi U
TEPMOXHUMHUYECKUE PACUETHI
ITpakTryeckas pabora Ne 3. «Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemeranas"»

KonTponbHas padboTa no temam
«Metauib» 1 «Hemetanabi»
Heopranuueckne u opranndeckue
kucinoTel. Heoprannueckue u
OpraHUYECKUE OCHOBAHUS

AmdoTepHbIe HEOPraHUYEeCKUE U
OpraHuYecKue coenHeHus. [ 'eneTnueckas
CBSA3b HEOPTraHUYECKUX U OPTaHUYECKUX
BELIECTB

28.01.2025

04.02.2025

11.02.2025

18.02.2025

25.02.2025

04.03.2025

11.03.2025

18.03.2025

01.04.2025

08.04.2025

15.04.2025

22.04.2025
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31

32

33

34

Poib xuMuu B 00ecrieueHUU
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
MEIULIMHBI

[IpencraBnenus 00 0OIMNX HAYYHBIX
MPUHIIMATIAX TTPOMBIIIICHHOTO MTOTYYSHUS
Ba)XKHEHUIIINX BEIIECTB

UYennoBek B MUPE BEIIECTB U MAaTEPHATIOB

HToroBast KOHTpOJbHASA paboTa
XHMHS U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

29.04.2025

06.05.2025

13.05.2025

20.05.2025
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» Xumus / 'abpuensn O.C., OctpoymoB N.I'., Cnankos C.A., AKunoHepHOE
obmectBo «M3aarenbctBo «IIpocBenienne»

METOAUYECKUE MATEPUAJIbI J1JI51 YYUTEJISA
YMK TI'a6puensu O.C.

U PPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCHI CETU
UHTEPHET
https://resh.edu.ru
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