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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpEAHEro o0OIIero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®03 «O6
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTEeNbHONW MPOTPAMMBI CpeHEro O0O0IIero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DenepanbHOM  TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
Qdenepanuy, peaqu3yOIIUX OCHOBHbIE 0OOpa3oBaTelbHbIE MPOTrpamMMbl, U
OCHOBHBIX NOJI0KeHUI «CTpaTerun pa3BUTHs BocnuTaHus B Poccuiickoi
Oenepanun Ha nepuona Ao 2025 roma» (Pacmopsikenue IlpaBurensctBa PO or
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MPOTPaMMbI MO XUMHUHU, K OMPEACICHUIO
oO1ieit crparerud 00y4YeHHUs, BOCIIUTAHUS U PAa3BUTHSA OO0yUYarOIIUXCS CPEACTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypPOBHE COCTABUIIH
koHuenTyanbubie nonoxenuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IIECJIEH,
COJICp)KaHMsI, PE3yIbTaTOB OOyUeHHMs W TpeOOBaHM K YPOBHIO IOJATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reoOpazoBaTeIbHON OpraHU3alUM, SBJISETCS HEOTHEMJIEMOW YacThi0 HUX
oOpa3zoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAOIIUM JTAllOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHUYECKOTO OO0pa3oBaHUA. OTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MIPHUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTYPhI
YeJI0BeKa, a TAK)KE IKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHHe OOyYArONIMXCS Ha
YpOBHE cCpeaHero obmero oOpa3oBaHUsS CpEACTBAMH YYeOHOro TIpeameTa
«XuMUs», COAEPKAHUE U IMOCTPOCHHE KOTOPOTO OMPENENEHbl B MpOorpamme Io
XUMHH C YY4ETOM cielU(UKH HAYKH XUMUH, €€ 3HAUCHUS B TIO3HAHUU TIPUPOIBI U B
MaTepHaAIbHON KU3HU OOIIECTBa, a TAKXKe C yU4ETOM OONIUX IeNIeld U MPUHITUIIOB,
XapaKTEepU3yIOIUX COBPEMEHHOE COCTOSIHME€ CHCTEMBl CpEQHEro OOIIero
oOpazoBanus B Poccuiickoit deneparum.

XuMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTpaeT ocoOyi poiib B
COBPEMEHHOW IUBUIIM3AINK, B CO3IaHUHM HOBOW 0a3bl MaTEPHAIBHON KYJIbTYPHI.
OnHa BHOCHUT CBOU BKJIaJ B (POPMHpPOBAHHE PALMOHAIBHOIO HAYYHOI'O MBILIJICHUS,
B CO3/IJaHHUE€ IIETIOCTHOTO MPEJICTABICHUSI 00 OKPYKAroUIeM MHUPE KaK O €JIUHCTBE
MPUPOJIBI U YEJIOBEKa, KOTOpoe (POpMHUpPYETCs B XUMHUHU Ha OCHOBE MOHUMAHUS



BEILIECTBEHHOI'O0 COCTaBa OKPY/KAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXXHBIMU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOJIEUCTBYS C OIPYTMMU €CTECTBCHHBIMU HayKaMH, XUMHS CTajia
HEOTHEMJIEMOHN YaCThI0 MUPOBOU KYJIBTYpPbhl, HEOOXOUMBIM YCIIOBHEM YCIICIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHas XHUMHS KaK Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HampaBlieHa Ha PEIICHUE
00ambHBIX TPOOJIEM YCTOWYMBOIO PpPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cooTtBercTBUMM ¢ OOmMMMU I[EJSIMU M TMPUHIMIAMU CPEAHEro oOIIero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHD
U3YYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI UM JUIsi  BBIPAaOOTKH  MHUPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B KWU3Hb COLMYyMa, MPOJIOJIKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBisroniuMu ~ TIpeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OOmas W HEOpPraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUsI KOTOPHIX SIBJITIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMa
3HAHWM MO0 HEOPraHWYECKON XMUMHUH (C BKIIIOUEHHWEM 3HAaHUW W3 O0IIell XUMUU) U
opranndeckoil xumuu. OopMHUpPOBAHUE JAHHOW CHCTEMBbl 3HAHUM MpU U3yYEHUU
npenMera O00eCleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCET0 MHOI000pas3us
BEIIECTB HAa OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

Crpyktypa conepkaHusi KypcoB — «Opranuyeckas xuMusi» U «OOmas u
HEOpraHuyeckas XuMus» cpopMHpoBaHa B IporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXOJa K H3YUYCHHIO Y4YeOHOTO MaTeprasia M 00yCIIOBJIEeHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHWW Ha  ONpeACIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypce€ OpPraHHYeCKOM XHMHUM BEIIESCTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHSI OPTraHHYECKUX
COCMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXMMUYECKUX U 3JIEKTPOHHBIX
MpeAcTaBIeHu O cTpoeHun BemiecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB JIO CIOXKHBIX OMOIIOTHUYECKH
AKTUBHBIX COCIUHEHUUA. B Kypce OpraHMdeckod XHWMHHU IOJYy4YarOT Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEPBOHAYAILHBIC
MPEICTABICHUS O XUMUYECKON CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

Ilon HOBBIM yriioM 3peHus B mpeaMere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero ooOpa3oBaHus
TEOpeTUYECKU Marepual U (PaKTOJNOTHYECKHE CBEICHHS O BeIIeCTBaX W
XUMUYeCKo peakiuu. Tak, B yacTHOCTHU, B Kypce «OOIass U HeopraHudeckas



XUMHS» OOYyYarolmMMCsl TPEJOCTABIAECTCS BO3MOXHOCTb OCO3HATh 3HAUYEHHE
MEPUOJUYECKOTO 3aKOHA C OOILETEOPETUYECKHX U METOJO0JIOTMYECKUX MO3UIIH,
riyoke TMOHATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHSIONIENH U TPOTHO3ZUPYIOILIEH.

Envnaa cucrema 3HaHMM O BaXKHEWIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHHUH, a TAKXKE€ O XUMHUYECKHX PEaAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JonosHsercs B Kypcax 10 wm 11 kiaccos
AIIEMEHTAMH COJEPKAaHUS, MMEIOMIMMH KYJIbTYPOJIOTUYECKUA W TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MMOHMUMAHUIO B3aUMOCBSI3M XHUMHH C
IPYTMMH HayKaMH, pPacKpbIBalOT €€ pojb B IMO3HABATEIBHOM M MPaKTHUYECKOU
JESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIWTAaHUIO YBaXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUA XUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0OyiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MHGOPMAIUIO U
OpPUMEHSATh €€ i TONOJHEHUs 3HAaHWM, pelIeHUS WHTEIUICKTYaIbHBIX U
AKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1au. B 1enom conepkanue yd4eOHOTro
npenMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3Y4YEHHMS OPHUEHTHPOBAHO  Ha
dbopMupoBaHue y 00Yy4YalOIUXCS MHUPOBO33PEHUYECKOW OCHOBBI JIJIsi MOHUMAaHUS
dunocopckux uaeH, TaKMX KakK: MaTepHalbHOE €IMHCTBO HEOPTaHMYECKOro U
OpraHMYecKoro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh TNPHUPOAHBIX SBICHUW NYTEM OHKCIEPUMEHTA U
pEelIeHs] TMPOTUBOPEYMM MEXKIy HOBBIMH (akTaMH U  TEOPETHUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUU DKOJIOTMYECKUX Mpodiem, a
TaKKe MpobsieM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUaJIOB.

B nmane pemeHus 3amady  BOCIHUTAaHUSA, pa3BUTHA U COLMANIM3AlUU
oOy4Jaromuxcs NPUHITHIE MPOrPaMMON MO XHMHHM TOJAXOJIBI K OMNPEIEICHUIO
COJEp)KaHUSI M TOCTPOCHHUS TpeaMeTa IpeaycMaTpuBaioT (OPMUPOBAHUE
YHUBEPCATbHBIX YUEOHBIX AEHCTBUA, UMEIOUINX 0a30BO€ 3HAYCHHE ISl pa3TUYHbIX
BUJIOB JICATEIBHOCTH: peIIeHUus TpoOieM, TMOoucKa, aHaiau3a u o0paboTku
uHboOpMaluy, HEOOXOAUMBIX Ui NPUOOPETEHHUs ONbITa MPAKTUYECKOW W
MCCJIEI0BATENbCKON JIEATEIbHOCTH, 3aHHMAIOIEl Ba)XKHOE MECTO B IO3HAHUU
XUMHMH.

B npakTuke npenojaBaHHMs XUMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEHET0 001Iero oopa3oBaHus, PH ONpPeACTCHUH
COJIEpKATEJIbHOM XapaKTEepUCTUKHM LeJIed H3y4eHUs MpeaMeTa HalpaBICHUEM
MEPBOCTENICHHONW 3HAYMMOCTU TPAJAMIMOHHO MPHU3HAETCA (POPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak 00JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHYECKOU



JEeSATENbHOCTU YEJIOBEKa M KaK OJHOI0 M3 KOMIOHEHTOB MHUPOBOHM KyinbTyphl. C
METOIMYECKOM TOYKHM 3pPEHUS TAaKOM MOJAXOJ K OINPEACNICHHIO eI HU3y4YeHUus
MpPEeIMETA SBIISIETCS BIIOJHE ONPABIaHHBIM.

CorynacHO JaHHON TOYKE 3pEHHUs TJABHBIMU LENSMH M3YYEHHUs NpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:

- ¢dopMupoBaHUE CHUCTEMbl XHUMHUYECKMX 3HAHMM KaKk  BakHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIoUYeBble MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU TMOHUMAHUE CYIIHOCTH AOCTYMHBIX
0000111eHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

- (QopMupoBaHHE M pa3BUTUE MPEJCTABICHUNA O HAYYHBIX METOJIaX MO3HAHUs
BEIIECTB U XUMHUUYECKUX peakIui, HEOOXOAUMBIX JUIsi MNPUOOpETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XWMHUYECKHUX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

* pa3BUTHE YMEHHI U CrOCOOOB JI€ATENbHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM IpPaBUI
6e30macHOro 0OpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ atuM, conepkaTenbHas XapaKTEpUCTUKA 1IENEel U 3a7a4 U3y4YeHUs
npeaMeTa B IporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero oOmiero oopazoBanusi. CeroaHs B
OpernojjaBaHud ~ XMMUM B OOJIbIIEH  CTEMEeHH OTHAETCS  MpeanouTeHue
NPAKTUYECKON KOMIIOHEHTE COJAEp)KaHUs OO0y4YeHUs, OpPUEHTHPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00II€00pa30BaTEIbHON OpraHu3alluy, BIAACIONIETO HE
HA0OpOM 3HAHWM, a (PYHKIMOHAJIBLHOW TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSAMHM AKTUBHOTO MOJYYEHUs 3HAHUN U NPUMEHEHHUS UX B PEAJIbHOM KU3HU
IUTSL peIIeHUs] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npu H3y4YEHUHM MpeaMeTra «XUMHS» JOMUHUPYIOLIEEe
3HAaUEHWE MPUOOPETAIOT TaAKKE 1S U 3a7a4H, KaK:

ajganTanys oO0y4yaromMXcsl K yCJIOBHSM JUHAMHUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHME  WHTEUICKTYyallbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
CaMOOOpa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO T'PAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAIMSIX, CBI3aHHBIX C BEIIECTBAMHU U UX
nmpuMeHeHHeEM; GOPMHUPOBAHUE Y 00YUAIOMIUXCS KIFOUEBBIX HABBIKOB (KITIOYEBBIX
KOMIIETEHI[M), HMMEIOLIUX YHHMBEpPCAIbHOE 3HAUYEHUE JUISI PA3JIMYHBIX BHJIOB
JESTENBHOCTH: PEIICHUs MpoOJeM, MOUCKa, aHaanu3a U 00padoTKK MHGPOPMAIINH,
HEOOXOMUMBIX [IJIi TPUOOpPETEHMs] OIbITa ACSTEIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TIO3HAHMM XUMHH, a TakXe Uil OLEHKH C TO3ULUM



AKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSHUS BEHIECTB M XUMHYECKUX
MPOIIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOHYIO CPEY;

pa3BUTHE TMO3HABATEIBHBIX HMHTEPECOB, HUHTEIJIEKTYalIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YYarOIIUXCS: CIOCOOHOCTH CaMOCTOSATEIBHO NPUOOPETATh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUM C JKM3HEHHBIMU MOTPEOHOCTSMHU, UCIIOJIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHHU JIJI MOMCKA W aHaiu3a yuyeOHOU U
Hay4YHO-TIOMYJISIPHON MHGOpPMALIUM XUMHUYECKOTO COAepKaHus; (OpMUPOBAHUE U
pa3BuTHE Yy OOYYalOIMXCS AaCCOLUMATHBHOTO U  JIOTMYECKOTO  MBIIUICHHUS,
HAOII0ATEIbHOCTH,  COOPAHHOCTHU,  AKKypaTHOCTH,  KOTOpbIe  OCOOEHHO
HEOOXOAUMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU U TMPOBEJICHUH XUMHYECKOTO
AKCTIIEPUMEHTA; BOCITUTAHUE Y 00yUaromuXxcs yOeKIEHHOCTH B TYMaHUCTHYECKON
HAIPaBJIEHHOCTU XUMHUU, €€ BaXXHOW pPOJM B PEIICHUH TI00AIBHBIX MPOOIeM
palMoOHAILHOTO TIPUPOIOTIOJIB30BAHMUS, TIOTIOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIIGHUSI K TPHUPOJE M CBOEMY 3/I0POBBIO, a TaKXKe MPUOOPETCHHS OIbITA
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW JUISI TPUHSITHS TPAMOTHBIX pPEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueOHOM mane cpemHero oOmiero oOpa3oBaHUS MPEIMET «XUMUI»
0a30BOT0 YPOBHS BXOJHUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAay4YHBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX VISl M3YUCHUSI XUMHUH, Ha 6a30BOM YPOBHE
cpeaHero oOmiero odpazoBaHusi, coctaBisgeT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).

COJEPXAHUE OBYUYEHUA

10 KIJIACC
OPTTAHUYECKASA XUMUA

TeopeTruyeckne 0OCHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHMYecKo XUMHM: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAUYCHUE B
MOJyYEHUN HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHHUS OPraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE TIoJI0KeHUSI. CTPYKTYpPHBIE (POPMYITHI
OpPraHMYeCcKuX BemecTB. [omoisorus, wu3omepusa. XHUMUYECKas CBSI3b B
OPraHNYEeCKUX COEAUHECHUSAX — OJJUHAPHBIEC U KPATHBIC CBA3U.

[IpencraBnenne o kinaccupukaluu opraHuyeckux BemiecTB. HomeHknaTtypa
OpraHUYECKUX COEJAMHEHUN (cHUcTeMaThuecKkas) M TpHUBUAJbHBIE Ha3BaHUS
BAXKHEHUIINX MPEICTABUTENEN KIIACCOB OPraHNYECKUX BEIIECTB.



OKCIIEpUMEHTAJIBHBIE METOJBl M3Y4YEHHUs BEIIECTB M HUX MNPEBPAICHUM:
O3HAaKOMJIEHHE C O0pa3suaMy OpPraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ]I OpPraHUYECKUX BEUIECTB, HAOIIOJEHUE U
ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB I10 MIPEBPALICHUI0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJIeHUE, OOYTIIMBAaHUE U TOPEHUE).

Yriaesoxopoasl

AnKaHbl: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHMU psAA. MeraH u 3TaH —
MpOCTEHIINE NPEICTABUTEIN aJIKaHOB: (U3MUYECKME M XUMUYECKHE CBOMCTBA
(peakuuu 3amMenieHus] W TOpEHHUs), HaXOXKJIEHHEe B MPHUPOAE, IMOIyYCHHE U
IPUMEHEHHE.

ANKeHBI: COCTaB U CTPOCHUC, TOMOJIOTMYECKUI pAA. OTUJICH U IMPOIMUJICH —
HpOCTeﬁmHe NpCaACTABUTCIIN AJIKCHOB! (I)I/I?;I/I‘IGCKI/IG U XUMHYECKHME CBOMCTBA
(peaKIII/II/I T'uMaApupoBaHud, raJJorcHupOBaHUA, ruaparanuvu, OKHUCJICHUA )51
HOJII/IMepI/I?)aIII/II/I), MMOJYUYCHHC U IIPUMCHCHHC.

Ankanuensl: OyragaueH-1,3 u MerunOyrtaaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKHE CBOMCTBa (peakius mosmmepusamnuu). [lonydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psill. ALlETUIICH
— TMPOCTEHUIIMNA TMPENCTABUTENh AQJKMHOB: COCTaB, CTPOCHHE, (PU3UYECKHE U
XUMHUYECKHE CBOMCTBA (pEakluu THAPUPOBAHHUS, TaJOTC€HUPOBAHUS, THApPATALINH,
TOpPEHHUS] ), IOJTYyYEHUE U IPUMEHEHHUE.

Apensbl. benzoin: coctaB, cTpoeHue, (uU3MUECKHE M XUMUYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAHUSI U HUTPOBAHUS), NOJyYEHUE U MPUMEHEHUE. Toayon:
cocmas, cmpoenue, ¢uzudeckue U  XUMuideckue  ceoucmea  (peaxkyuu
2A/I02EHUPOBANUST U HUMPOBAHUs), NOJYyYeHue u npumenerue. TOKCHUYHOCTD
apeHoB. ['eHeTmyeckass CBSI3b MEXAYy YIJIEBOAOPOAAaMHU, MNPUHAMICKAIIUMH K
Pa3IMYHBIM KJlaccaMm.

[IpuponHble MCTOYHHUKH yIIIEBOAOPONOB. [IpHponaHBIM ra3 W MOIMYTHBIE
Hedtanpie Ta3pl. Hedth m e€ mpoucxoxaeHue. CrnocoObl mepepadoTKu HePTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaauTUyecKuil), mnupoyu3. I[IpoayKTel
nepepadoTKu HePTH, UX MPUMEHEHHE B TIPOMBIIIIEHHOCTH U B ObITy. KameHHBIi
YTOJIb U MPOAYKTHI €T0 MepepadoTKU.

OKCIEpUMEHTAIIbHbIE METOJbl M3YYECHHUS BEUIECTB W HUX MPEBPAILLCHUI:
O3HAKOMJICHHE C 00pa3IiaMu MIacTMAcC, KaydyKOB U Pe3uHbI, Koyeknnn «Hedto»
u «YToab», MOJEIUPOBAHUE MOJIEKYJ YII€BOJOPOJIOB U TajlOr€HONPOU3BOIHbIX,
MPOBEJICHNE MPAKTUYECKOW PA0OThI: MOJYYEHUE FTUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérurle 3a1aun.



Bbluncienuss mo ypaBHEHMIO XHMMHMYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKLUUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIUH).

Kuciopoaconepskamue oprann4ecKue coeIMHEHHA

[IpenenbHble OQHOATOMHBIE CHOUPTBL. METaHON H JITAaHOI: CTPOEHHUE,
dbu3udeckue M XUMUUYECKHE CBOMCTBa (peakiMu C AaKTUBHBIMU MeETajulaMu,
raJIoreHOBOJOPO/IaMH, TOpPEHHE), NpuMeHeHue. Bojopoanble CBS3M MeEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ATaHOJIA HA OPTraHU3M YEJIOBEKA.

MHoroaToMHble  COUPTBL.  ODTWJICHTJIUKOIb W  T[JUUEPUH: CTPOECHHE,
¢usznueckre W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJTOYHBIMU
MeTaJlJlaM{, KaueCTBEHHAasl peakiusi Ha MHOTOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[puMeHeHne ruiepruHa U STUIEHTJIUKOIIS.

@deHoJ: CTPOCHHME MOJIEKYJIbl, (U3NYECKHME U XUMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpneruzipl U kemouvl. DOpMaNbIETHUl, AUETAIBICTUI: CTPOCHHE,
¢usznueckre M XMMHUYECKHE CBOMCTBA (pEaKIMM OKHUCIEHHUS M BOCCTAaHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE —TpeaeibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe M XUMUYECKHE CBOWCTBA (CBOWCTBA,
oOmue /Uil Kjacca KUCIOT, peakius 3TepuduKalim), noiydyeHue 1 MpuMeHeHue.
CreapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEJACTABUTENM BBICIIMNX KapOOHOBBIX
KUACT0T. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JEHCTBUE.

Crnoxknple 2¢upbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCJIOT. [uaponus
coHBIX 2¢upoB. Kupsl. ['maponus xxupos. [Ipumenenue xupoB. bruonornueckas
POJIb JKUPOB.

VYrneBogsl:  coctaB, KiaccMpUKAamMs ~ yriaeBoAoB  (MOHO-, OU- H
nonucaxapubl). ['oko3a — mpocTeinii MOHOCaxapua: OCOOEHHOCTH CTPOEHUS
MOJICKYJbI, (U3MYECKHEe W XUMHYECKHE CBOWCTBAa (B3aUMOJCHCTBHE C
rugppokcunom meau(ll), okucneHne ammuadyHbBIM pacTBopoM okcmua cepedpa(l),
BOCCTAHOBIICHHE, OPOYKEHHUE TIIIOKO3bl), HAXOXIEHUE B MPUPOJE, NMPUMEHEHHE,
ouonornueckas poib. otocunte3. OpykTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman u nemntono3a kak npupojiHble noiaumepsl. CTpoeHHe Kpaxmana U
nemutoiao3bl.  du3nyeckue M XMMHUYECKHME CBOWCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

OKCIEpUMEHTAIIbHbIE METOJbl H3YYEHHUS BEUIECTB W HUX MPEBPAILLICHUI:
MpOBEJCHNE, HAOIIOJICHUE W OINHUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIUU OJHOATOMHBIX CHUPTOB (OKUCIEHHUE 3TaHOJa
okcugoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C



ruapokcugom meau(ll)), anprerunoB (OKUCIeHHE aMMUAYHBIM PACTBOPOM OKCHAA
cepeopa(l) u rumpoxcumom wmenu(ll), B3ammopeiicTBUE Kpaxmaiaa € HOJOM),
MPOBECHUE MPAKTUUECKON pabOoThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnsbie 3anaun.

Bbrluncinenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, o0bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMy MO HU3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIHH ).

A3zoTcosepxkaliue OpraHnueckrue CoeIMHECHHUS.

AMMHOKHUCIIOTHI Kak aM(oTepHbIe OpraHnuecKrue coequHeHus. Gu3ndeckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha mMpuMmepe TIUIMHA). buonoruueckoe
3Ha4YeHUE aMUHOKHUCIOT. [lenTuap.

benku kak mpupoOHBIE BBICOKOMOJEKYISIpHBIE coenuHeHus. [lepBuunas,
BTOpPUYHAS U TPETUYHASI CTPYKTypa OEJIKOB. XMUMHUECKHUE CBOMCTBA OCJIKOB:
TUAPOJIU3, JICHATypalusl, KaueCTBEHHbBIE PEaKIIUU Ha OCIIKU.

DKCIEPUMEHTAIBHBIE METOJIbl U3YUCHHUS BEIIECTB M MX MPEBPAIICHUIN:
HaAOJII0/IEHUE W OTIMCAaHWEe JEMOHCTPAIMOHHBIX OIBITOB: JE€HATYypaIusl OCIKOB MPH
HarpeBaHWU, IBETHBIC PEAKIIUU OCITKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHbBIE MOHSTUS XMMHH BBICOKOMOJEKYJISIPHBIX COEAUHEHUIN: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEPU3ALNN, CPEIHSS MOJEKYJspHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIECTB M UX MPEBPAILCHUI:
O3HaKOMJICHHE C o0pa3llaMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3€M IIPU U3YYEHUU OPraHUYECKOM XWMHUU B
10 KJIacce OCYIIIECTBIISICTCA yepes HUCIIOJIb30BaHUE Kak o0mmx
€CTECTBEHHOHAYUYHBIX MOHSATUN, TaK W TMOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JIS
OTJIEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O I[UKJIA.

OO0mme ecTecCTBEHHO-HAYUYHBIE MOHATHS: SBICHUE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIW3, CUHTE3, KiIacCUUKAIUS, TMEPUOIUIHOCTh, HAOIIOACHUE,
MU3MEPEHUE, IKCIEPUMEHT, MOAECITUPOBAHUE.

®usuka: wmaTepusi, DJHEprusi, Macca, aToM, DJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEN0, OOBEM, arperaTHO€ COCTOSHUE
BEIECTBA, (PU3NYECKUE BETMYUHBI U SIHHUIIBI UX H3MEPECHHUS.



buonorus: knerka, opranusm, Ouocdepa, oOMEH BeIIECTB B OpraHu3Me,
¢oTocuHTe3, OMONOTMYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE TOPOJBI, MOJE3HBIE HCKOMAeMbIe, TOILIHBO,
PECYpCHI.

TexHomorus: mNHINEBBIC TNPOAYKTHI, OCHOBBI PAIMOHAJIBLHOTO ITHTAHMSI,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTepHabl U3
HCKYCCTBEHHBIX M CHHTCTHYECKHUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMHUU

XUMHUYECKUA »dJeMEHT. AToMm. Sapo aromMa, uW30TONBL. OJNEKTPOHHAs
000J10uKa. DHEPreTUUYeCKHe ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUusT IJEKTPOHOB MO OpOHUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIHs aTOMOB.

[lepuonnueckuit 3akoH U llepronuyeckas cucTeMa XMMUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOAUMYECKOTO 3aKoHA U [lepuoamyeckoil cucTembl
xuMmuueckux aneMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUS CBOMCTB XHMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX M CIOXKHBIX BEIIECTB 110 TPYIIaM M TEPUOIaM.
3HayeHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BuUIbl XUMHUYECKOW CBA3U
(KOBaJICHTHAsI HEMOJIApHAs U TMOJIApHas, WOHHAs, MeTajuIimdeckas). MexaHU3Mbl
oOpa3oBaHMsA KOBAJEHTHOM XWMHUYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHblit). BogopoaHas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPULIATEIBHOCTD.
Crenenn okucneHus. MoHBI: KATHOHBI ¥ aHUOHEI.

BemectBa  MOJIGKYJISIpHOTO M HEMOJICKYJISIPHOTO  CTPOEHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTALIUUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAIINYECKON PEMIETKH.

[lonsiTe O aucCHEepCcHBIX cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEMHECHUM. Homenxkmarypa
HEOPraHWYECKUX BeHeCcTB. ['eHeTHyeckass CBSI3b HEOPraHMYECKUX BEIIECTB,
MNPUHAJICKAIMX K PA3JIMYHBIM KJIacCaM.



Xumuueckass — peakuus. Knaccupukauuss  XMMHUYECKUX  pEeakuuid B
HEOPraHWYECKOM M OpPraHUYecKOM XMMHMH. 3aKOH COXpaHEHHUs MacChl BEILECTB,
3aKOH COXPAaHEHHUS U MPEBPAIICHUS YJHEPTUU IPU XUMUYECKUX PEAKIUAX.

CkopocTh peakluu, €€ 3aBUCUMOCTh OT pa3iUyHbIX (akTopoB. OOpaTHMbie
peakuuu. XuUMUUYECKOe paBHOBecue. DakTOpbl, BIMAIOIINE HA COCTOSIHUE
xumuudeckoro pasHosecus. [Ipunnun Jle Ilarense.

OnekrponuTnyeckas auccouuanusa. CunpHble U cnadbie snmekTponutsl. Cpena
BOJHBIX PacCTBOPOB BELIECTB: KUCIasA, HEUTpaJibHAs, LIEI0YHAs.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIBHBIE METOJIbl W3YyYEHHUs BEIIECTB M HX MPEBPaIICHUMN:
neMoHcTpanus Taonui] «[lepuogudeckasi cuctema XxuMmudeckux snemeHToB 1. U.
MenneneeBay, U3ydeHUE MOJICNIed KPUCTAJUTMYECKUX PEHIETOK, HAOJIOACHUE U
OmMHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHHE TIEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaJIM3aTopa, OMPEJACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHJMUKATOpa, pPEaKIUH HOHHOTO OOMeHa),
POBEICHUE MPAKTUYECKON paboThl «BiusHue paznmuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKI[AN.

Pacuérnble 3agaun.

Pacuétel 1O ypaBHEHUSAM XHMHYECKHX pEakUWii, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C HCIOIb30BAHUEM IIOHATHS «MaccoBas
TIOJIS. BEIIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilonoxxenne HemertauioB B llepuomuyeckod  cucrteme
xumudeckux asnemeHtoB JI. M. MennaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAIUIOB (HA MpUMeEpe
KHUCIIOpOJ1a, cephl, hochopa u yrieposa).

XUMHYECKHE CBOMCTBA BAaXXHEUIIMX HEMETA/UIOB (rajJOre€HOB, CEpbI, a30Ta,
docthopa, yrmepoma U KpeMHHS) WU HUX  COCAMHEHHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOAHBIX COEUHEHUN ).

[IprMeHeHne BaXKHENIINX HEMETAJIOB U UX COCTUHEHHUM.

Meramisl. [lonoxenue meraiioB B [lepronnueckoid cucteMe XUMHUUYECKHUX
anemenToB JI. . MenneneeBa. OcCOOEHHOCTH CTPOEHUS IIIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OOmme ¢usnueckne cBoiicTBa MeTaioB. CIUTaBhl METaJUIOB.
DNEKTPOXUMUYECKUH PsiJ HAMIPSKEHU METAILIOB.

XUMHYECKHE CBOMCTBA BAXXHEHIIUX METAJNIOB (HATpUM, Kalui, KaJbIIUM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6uue cnocoObl monyyeHus MmeramioB. [IpuMeHeHue meTtamioB B ObITY U
TEXHHKE.



OKCNEPUMEHTAIBHBIE METOJIbl M3YyUYE€HHUS BEHIECTB M HX MPEBPAIICHUN:
M3yUYEHUE KOJUIeKIMU «MeTaniasl U CIulaBbl», O00pa3lloB HEMETAJUIOB, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4, HAOJNIOJIEHWE W OINHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE TUIPOKCHUIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIC PEAKIIMU Ha KAaTUOHBI METAIIJIOB).

PacuéTHrle 3agaumn.

Pacuétel mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEILlECTBA, Macce Wi O0OBEMY OJHOTO W3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) NMPOAYKTOB PEAKIIUHU, €CIIH OJHO
U3 BEILECTB UMEET MPUMECH.

XUMHs 4 JKU3Hb

Ponp xumMum B o0ecrnedyeHHH HKOJOTHUECKON, SHEPreTUYECKOW M TMHUIIEBOU
0€30MacHOCTH, pa3BUTUU MeAulMHBL. [loHATHE O HaydHBIX METOJAx IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 006 OOMMX HAYYHBIX MPUHIMIAX  POMBIIIIICHHOTO
MOJTyYEHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHUpPE BEIIECTB U MaTEPUATIOB: BAXHEWUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKUHMOHHBIC MAaTEpUAJIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepUaIbl JJI AJICKTPOHUKH, HAHOMATEPHUAJbl, OPTraHUYECKUE U MHUHEPAIbHBIC
yI00peHUs.

XuMHSL A 300pPOBbE YEJIOBEKA: IPaBWia HCIIOJIb30BAHUA JIEKAPCTBEHHBIX
nmpenapaToB, IpaBuiia O€30MaCHOT0 UCIIOJIB30BAHUS MIPEnapaToB OBITOBOM XUMHUU B
IIOBCEIHEBHOM KN3HMU.

MexrpeaMeTHbIE CBS3H.

Peanmuzarnuss ~ MEXINpeAMETHBIX  CBSI3eM TPU  HW3YYEeHUH OOmed W
HEOpraHnyeckoi Xxumuu B 11 Kjacce OCyIIECTBISETCS Ye€pe3 MCIIOJIb30BaHUE KakK
OOIMX ECTECTBCHHO-HAYYHBIX TOHITHW, TaK W TOHATHH, SIBJISIOIIUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TMOHSATHSA: HAy4YHBIA (haKT, THUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIaCCH(PUKAIMs, TMEePUOAUYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHIE, H3MEPEHUE, SIBJICHHE.

dusznka: MaTepusi, SJHEPTrHsi, Macca, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH,
M30TOTI, PAJAMOAKTHBHOCTH, MOJICKYJIA, DHEPTETHUECKUI YPOBEHbB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3NUYECKHUE BEIMYUHBI U SAMHUIIBI WX
WU3MEPEHHUs, CKOPOCTb.

buonorus: knmeTrka, opraHu3M, DJKOCHCTeMa, Owocdepa, Makpo- U
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.



['eorpadusi: MuHepasnbl, TOPHbIE MOPOJBI, MOJE3HbIE UCKOMAEMbI€, TOILIUBO,
PECYPCBL

TexHOomorus: XMMUYECKAsT MPOMBIIUIEHHOCTh, METAUIyprus, IPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUATIOB, CEJIILCKOXO3SUCTBEHHOE IPOU3BOJCTBO, ITUIIEBAs
MPOMBIIIEHHOCTh,  (papMalieBTUYECKass  MPOMBIILIEHHOCTb,  MPOU3BOACTBO
KOCMETHYECKUX NpenapaToB, IMPOU3BOACTBO KOHCTPYKIHOHHBIX MaTEPHUAJOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [TPOI'PAMMBI 110 XMMUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCs TporpaMM cpeaHero oo6mero oOpa3oBaHus (JIMYHOCTHBIM,
METamnpeMETHBIM H  TpeaMeTHbIM). Hay4HOo-MeToau4eckoli OCHOBOW s
pa3paboTKN TUTAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS IPOTPaMM CPEIHEro OO0IIero
00pa30BaHUS SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B cootBercTBUM C CUCTCMHO-ACATCIIBHOCTHBIM IMOAXO0AOM B CTPYKTYpPC
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPCAMCETA «XuUMus» Ha YPOBHC CPCOHCTO
O6IIICFO 06p330BaHI/ISI BBIACJICHBI CJICAYIOIMIHUEC COCTABIIAIOIINC:

OCO3HAHUE 00YYAOITUMUCS POCCUMCKOHN TPaKIaHCKON UACHTUIHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEJIbHOCTH U CAMOOIIPEIECIICHUIO; HAJNYHNE
MOTHBallMM K OOYYEHMIO;  IICJICHAMNPABICHHOE pPa3BUTHE BHYTPEHHUX
yOeXIeHUI JINYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH U MCTOPUYECKUX Tpaauluii 0a30BOM HayKd XUMUMU;
TOTOBHOCTh M CIOCOOHOCTh OOYyYalolIMXCS PYKOBOJACTBOBAThCS B  CBOEHU
NEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMM, IPUCYIIMMU LEJIOCTHOU
CUCTEME XMMHUYECKOTO0 OOpa30BaHMs; HaJIMYKWE MPABOCO3HAHUS IKOJIOTHMUECKON
KYJbTYPBI U CIIOCOOHOCTH CTaBUTh
LEJIX U CTPOUTH KU3HEHHBIE TUIaHBI.

JInyHOCTHBIE pPE3YyNbTATBI OCBOCHUS MNpeamera «XUMHS» JOCTUTAIOTCA B
€ANMHCTBE YYEOHOW M BOCIUTATEIBHOW JESITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLUOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WaeallaMH POCCHIMCKOTO Tpa)kIaHCKOTO 0O0IIecTBa, MPUHATHIMA B OOIIECTBE
HOpMaMH W  TpaBWJIaMH  TIOBEJICHUS,  CIIOCOOCTBYIOIIMMHU  TIpoIeccam
CaMOIIO3HAHMUSA, CAMOPA3BUTHUs M HPABCTBEHHOI'O CTAHOBJICHUSA JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE PE3YyJNbTaThl OCBOCHUSA MpeaMeTa «XUMHS»  OTPaXKaroT
c(hOpPMHUPOBAHHOCTh OIBITA IMO3HABATEIILHOW W MPAKTUYECKON JeATEIHHOCTU
OOy4JarommXcs M0 peaju3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:
OCO3HaHUA 00YYaAIOIIMMHUCSI CBOMX KOHCTUTYIITMOHHBIX ITPaB U 0053aHHOCTEH,



YBOKEHHS K 3aKOHY W IIPaBOIOPSAKY; NMPEACTABICHUS O COLMAIBHBIX HOPMax M

MIPABUJIAX MEKINIHOCTHBIX
OTHOILIEHHUN B KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PELIEHUH y4EOHBIX M IMO3HABATENbHBIX 3a7a4, BBIOJHEHUU
XUMHYECKUX 3KCIEPUMEHTOB; CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHUBBI,
HaMEpPEHHs], JIOTUKY U
apryMeHThl JPYTUX MPU aHAIU3E PA3IMUHBIX BUJIOB YU€OHOH €S TeIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHUA

LEHHOCTHOT'O OTHOIIEHUSI K ICTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEYECTBEHHON XMMHUU; YBaXXEHUS K MPOLECCY TBOPUYECTBA B 00JIACTU TEOPUU U
NPaKTUYECKOr0 MPUMEHEHHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKECHHS HAyKU
€CTh PE3yNbTAT JIUTEIbHBIX HAOIIOAEHUN, KPOIMOTJIMBBIX SKCIIEPUMEHTAIbHBIX
NOMCKOB, TOCTOSIHHOTO TPy/a YYEHBIX U MPAKTUKOB; MHTEpPECa U MO3HABATEIbHBIX
MOTHBOB B TOJYYEHHHM U TMOCJEAYIOIIEM aHaiu3e HHPOpMaAlMU O MepeOBBIX
JTOCTH>KEHUSIX COBPEMEHHOW OTEYECTBEHHON XUMMUU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
HPABCTBEHHOTO CO3HAHMUS, dTUYECKOTO MOBEIECHUS; CIIOCOOHOCTH OIEHUBATH
CUTYallMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMH,

U MIPUHUMATh OCO3HAHHBIE PEIECHUs, OPUEHTHPYSICh HA MOpaJbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH; TOTOBHOCTH OLIEHUBATh CBOE TOBEJCHHE W MOCTYNKUA CBOMX
TOBapUIEd C TO3UIMH HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHHE
MOCIIEJICTBUHN ITUX MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS I[EHHOCTEHW 370pOBOro W Oe3zomacHOro oOpa3za KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3WYECKOMY HU
MICUXMYECKOMY 37I0pPOBbIO; COOJIONIEHUS TMpaBuUil 0€30MacHOro oOparieHus: c
BEIlIECTBAaMU B OBITY,

MOBCEAHEBHOM KU3HU U B TPYJAOBOM NIEATEIIHOCTH; TMOHUMAHUS [IEHHOCTHU TIPABUI

WHANBUAYaTHLHOTO U KOJJIEKTUBHOTO
0e30MacHOr0 MOBEICHUS B CUTYAIlUAX, YTPOKAIOIMIUX 3I0POBBIO W KU3HU JIOJICH;

OCO3HAHMS TIOCTEACTBUIN 1 HEMPHUSITHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUS
AJIKOTOJISI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHUKATUBHOW  KOMIIETGHTHOCTH B  Y4eOHO-HCCIIeNOBATEeIhCKOU
NEATEeNIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW M JPYrux BHUAAX
JESITENHbHOCTH;, YCTAHOBKH HAa aKTUBHOE YYaCTUE B PEIICHUH MPAKTHUECKUX 3a]1a4
COIMAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEro KJjiacca, IIKOJIbI);



MHTEpeca K IPAKTUYECKOMY U3YUYEHUIO PO eccuil pa3IudyHoOro poja, B TOM

YUCJIE HA OCHOBE INPUMEHEHUS NPEIMETHBIX 3HAHUW II0 XUMHM; YBAXKEHUSA K
TPYLY, JXOIAM TPYyJa U PE3yabTaTaM TPYAOBOM NEATEIBHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MHIMBUIYAIbHOU TPACKTOPUU

oOpaszoBanus, Oyaymer mnpodeccur W peanu3andd COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

IKOJIOTUYECKH 11e71eCO00pa3HOTO OTHOIICHUS K MPUPOJIC, KAK UCTOUHUKY
CYIIECTBOBAHMUSI KWU3HM Ha 3emiie; TOHMMaHUs TJI00AJIBHOTO XapakTepa

AKOJIOTUYECKUX TPOOJIEM, BIUSHUS
SKOHOMHUYECKUX IMPOILECCOB HA COCTOSIHUE MPUPOJHOM M COILMAIBHON CpEJbl;

OCO3HAHUS HEOOXOIMMOCTH UCIIOJIb30BAHUS TIOCTUKEHUN XUMUM JIJIsI
pelIeHs] BONPOCOB PALIMOHAIBLHOTO MPUPOIONOIb30BAHUS, aKTUBHOTO HENPUSITUA

JNEUCTBUN, MPUHOCAILUX BPE OKPYXKAOILIECH
IPUPOJTHON cpesie, YMEHUsI MPOTHO3UPOBATh HEOJAroMpUsITHBIE SKOJIOTMYECKUE
MOCJIEJACTBUSL TPEANPUHUMAEMBIX JIEUCTBUI W TpeAoTBpallaTh WX, HaJIUYUs
Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHUS, JKOJOTMYECKOW KYJIbTYphl, OIBITA
NEeATEIIbHOCTU 3KOJOTUYECKON HAlpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS UMH
B MO3HABATEIbHOW, KOMMYHUKATUBHON M COIMAIBHONW MPAKTHKE, CIOCOOHOCTU U
YMEHHS aKTUBHO MTPOTUBOCTOSTH UACOIOTUH XeMOpOOUH;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKW; TIMOHUMAHUS CHEIU(PUKH
XUMHHM KaK HayKd, OCO3HaHMs €€ poiau B (POPMUPOBAHHH PAIMOHAIBHOTO
HAyYHOTO MBIIUJICHUS, CO3/JaHHH IIEIOCTHOTO MPEACTABICHUS 00 OKpYyKalolem
MHpE Kak O €IWHCTBE IIPUPOABI M YEJIOBEKA, B IO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH M pEIICHUH MPOOJIeM COXpaHEHUS MPUPOJHOTO PABHOBECHS;
yOSKIEHHOCTH B 0COOOHM 3HAYMMOCTH XUMHUH JJISI COBPEMEHHON IMBUIN3AINU: B
e€ TyYMaHUCTHYECKOW HAIpPaBICHHOCTH W BaXHOW POJIM B CO3JaHHHM HOBOM 0a3bl
MaTepHAIbHON KYJIbTYPhI, PEIICHUH TTI00aTbHBIX MPOOJIEM YCTOMUYUBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPBEBOM, DJHEPreTUYECKOM, IMHIIEBOM M 3KOJIOTHMYECKOU
0€30MacHOCTH, B PA3BUTHH MEIHUIIMHBI, 00€CTICUEHNHN YCIOBUN YCTICIITHOTO TPYy/Ia U
HKOJIOTHYECKH KOMGMOPTHOW >KH3HM KaXJOTO UJeHa OOIIEeCTBa; €CTECTBEHHO-
HAay4YHOU I'PaMOTHOCTH: IIOHUMAaHHS CYIIHOCTH METOJ0B
MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HaHUS JIJIsl aHalu3a U OOBSICHEHUS ABJICHUN OKPYKAIOUIEr0 MUpPA U
MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIFOUCHUS Ha



OCHOBE HAy4yHbIX (DaKTOB M UMEIOLIUXCS JAaHHBIX C LENbI0 MOJy4YeHUs
JOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH CaMOCTOATEIBHO UCIOJIb30BaTh XUMHUECKHUE
3HAHMS JIs

penieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUAX; HHTepeca

K [TO3HAHUIO U HCCIIENOBATEIBCKOMN NEATEIIBHOCTH;

TOTOBHOCTM M  CIHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHHM C )KM3HEHHBIMU MOTPEOHOCTIMH; HHTEpeca K OCOOEHHOCTSIM Tpyaa
B pa3iIMuYHbIX cepax nmpodeccuoHaIbHOM

JNEATEIIbHOCTH.
METAINPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE Pe3yJbTaThl OCBOCHUS YYEOHOTO MpeameTa «XHUMHs» Ha
YPOBHE CPEIHET0 00IIero 00pa3oBaHMs BKIIOYAIOT:

3HAYHMBIE TUIST dbopMHpoOBaHUs MHUPOBO33PCHUS oOyJarommxcs
MEXTUCIMIUIMHAPHBIC (MEXKIIPSAMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINC
IICJIOCTHOCTh HAYYHOW KapTHHBI MHUpPa W CICHH(PUKY METOJIO0B IO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPTHs, SBICHUE,
Ipoliecc, CUcTeMa, Hay4YHbId (pakT, MIPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeOoBaHWE, HAOMIOJCHUE, H3MEpPEHHE, DSKCIIEPUMEHT W JIPYTHE);
yHUBEpCaJbHbIe yueOHble JeWCTBUA (MMO3HABaTeIbHbIE, KOMMYHHKATHUBHBIC,
PETYJISTUBHBIC), o0ecrieunBarone dbopmupoBaHue (G yHKITMOHATBHOM
IPAMOTHOCTH U COIMAJIBHOW KOMIIETEHIIMHM O0YJaIONUXCS;

CIIOCOOHOCTH oOyJarommuxcs HCIIOJIb30BaTh OCBOCHHBIC
MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUYECKUE 3HAHUS M YHHUBEPCAIbHBIC Y4COHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTUKE.

MeranpenMeTHbIe PEe3yJabTAaThl OTPAKAIOT OBIAJACHUE YHUBEPCAIbHBIMU
y49eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH UM PETYJISATHBHBIMH
JICUCTBUSIMU.

OBJjaieHNe YHHBEPCAJIbHBIMH Y4e0OHBIMH NMO3HABATEIbHBIMH
NEeHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEILHO  (popMyIMpOBaTH H  aKTyaJIu3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh, OMNPEACIATh AN JSATCIBHOCTH, 3ajaBas
rmapaMeTpbl ¥ KPUTEPUU UX
JOCTH)KCHUS, COOTHOCUTD PE3YJIbTaThl JICATCIIBHOCTH C TOCTABICHHBIMU IICIISIMU;

HCIIOJIb30BaTh IIPU OCBOCHUH 3HAHUI MTPUEMBI JJOTHYECKOTO MBIIUICHHUS —



BBIJICJISITh XapaKTEpPHbIE MPHU3HAKKW TMOHSATUNA W YCTaHABIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS sl OOBICHEHUSI OT/IEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS U KPUTEPUH JJI KIacCU(DUKAIIUU BEIIECTB U
XUMUYECKUX pEeaKIui; YCTaHABIMBATH MPUUYUHHO-CIIECICTBEHHBIEC CBA3U MEXKIY
M3y4yaeMbIMH SIBJICHUSMH; CTPOUTH JIOTUYECKUE pacCykacHUsi (MHIyKTUBHBIC,
NeTlyKTUBHbIE, 110
aQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (OPMYIUPOBATH BBIBOJBI W 3aKJIIOYEHUS; MPUMEHSIThH B IPOIECCe
MO3HAHMS, WCIOJb3yeMble B XHWMHUU CHUMBOJUYECKHE (3HAKOBBIC) MOJIEIH,
npeoOpa3oBbIBaTh MOJCIBHBIE MPEJICTABICHUS — XUMUUYECKUH 3HAK (CHUMBOIN)
dJIeMEeHTa, XuMudeckas ¢Gopmylia, yYpaBHEHHE XUMUUYECKOM peakiuu — TMpu
pemieHnd y4eOHBIX TO3HABATEIBHBIX M TPAKTUYECKUX 3ajad, MNPUMEHATH
Ha3BaHHbIE MOJIEIbHBIE MPEJCTABICHHS ISl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIUi.

2) 6a30BBIE HCCJEI0BATEIbCKHE IeHCTBHSA:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUUYECKUX
peakuuii; (GopMynupoBaTh 1EIM W 3aJa4d  UCCJENIOBaHUSA, MCIOJIb30BaTh
MIOCTABJIEHHBIE M CAMOCTOSITENILHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KayeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsi ()OPMHUPOBAHUSI TUIIOTE3BI MO MPOBEPKE
PAaBWJIBHOCTU BBICKA3bIBAEMBIX CY)KJICHUI; BIaJ€Th HABBIKAMU CaAMOCTOSITEIbHOTO
TUTAHUPOBAHUSA U TPOBEACHUS YYEHUUYECKUX DKCIEPUMEHTOB, COBEPILIEHCTBOBATH
yMeHHsI HaOII0JaTh 3a XOJOM IPOLecca, CaMOCTOSITEIHHO MPOTHO3UPOBATH €0
pe3yabTat, GopMyIupoBaTh 0000IEHNS U BBIBOJABI OTHOCHTEIIBHO JOCTOBEPHOCTH
PE3YNIBTATOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJEIaHHOM
paboTe; mpUOOpeTaTh OMNBIT YYCHUYECKOW HCCICAOBATEIBCKOM W TPOCKTHOM
NESTENBHOCTH, MPOSABISITH CIHOCOOHOCTH M TOTOBHOCTH K CAaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIIeHUsI NPAKTUYECKUX 3ajlady, MNPUMEHEHUIO Pa3IUYHbIX
METOJI0B MTO3HAHMUSI.

3) padoTa ¢ uHpopMaIueii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HWHMOpMAIMK (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COAEpPKAaHUS, CIPaBOYHbIE MOCOOUS,
pecypcel MlHTEpHETA), aHAMM3UPOBATh WHQPOPMAILIUIO PA3IMYHBIX BUAOB M (HOpM
MPEICTaBIICHNUS, KPUTUYECKHU OLICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

dbopMynHpOBaTH 3aMPOCH U MPUMEHSATH PA3TUYHBIC METOJBI TPU MOUCKE U
otbope wuHbOpPMAIMK, HEOOXOAUMOW [IJI1 BBIMOJHEHUS Y4eOHBIX 3adad



ONMpeNeNEHHOr0 THUMNA; NPUOOPETaTh ONBIT HMCIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJOTUH W PAa3JIUYHBIX IMOUCKOBBIX CHUCTEM;  CaMOCTOSITEJIbHO BbIOMPATH
OoNnTUMalibHYI0  (opmy mpeacTaBieHuss UHbopMauuu  (CXembl, TIpaduxwu,
auarpaMMbl, TaOJNMIbI, PUCYHKHM W JIpyTU€); UCHOJIb30BaTh HAYyYHBIA SI3bIK B
KauecTBE CpeAcTBa MNpuU padboTe ¢ XUMHYECKOW HH(OpManuen: NpUMEHSThH
MeXIpeaIMeTHbIE (PU3NYECKHe U MATEMATUYECKHUE) 3HAKU U CUMBOJIBI, (DOPM YIIbI,
ab0peBHUATypbl, HOMEHKJIATYPY; HCIOJb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKHE CPEJICTBA
HaTJIsTHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJ1a€MOM TeMBbI B XOJI€ JUajora u/uiu
JUCKYCCUM,  BBICKAa3blBaTh  HAEH, (POpPMYyIUpOBaTh CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI TPEJJIOKEHHON 3a7jauM; BBICTYNATh C MPE3CHTAlUEH
PE3yNIbTATOB MO3HABATEIBLHON JEATEIBLHOCTH, MOJTYYEHHBIX CAMOCTOSITENIBHO WIIH
COBMECTHO CO CBEPCTHHKAMHM TPHU BBIMOJHEHUH XUMHUYECKOTO HKCIIEPUMEHTA,
NPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3Y4YaeMBIX BEIECTB,
peanuzanuu y4eOHOro MpoekTa W (OPMYJIUPOBATH BBIBOABI IO pPE3yJbTaTaM
POBEIEHHBIX UCCIEAOBAHUIN MYTEM COTJIACOBAHUS MO3UILIMM B X0/I€ OOCYKIECHUS U
oOMeHa MHEHHSIMHU.

OBy1ajeHNe YHUBEPCATbHBIMHU PeryJIATUBHBIMHU AeCTBUSAMM

CaMOCTOSITEJIbHO TUJIAHUPOBATh W OCYIIECTBIATH CBOIO MO3HABATEIBHYIO
NEeSTENBHOCTh, OMpenessiss e€ Leau W 3aJadd, KOHTPOJIMPOBaTH U IO MeEpe
HEOOXOAMMOCTH KOPPEKTUPOBATh MpeJjaracMblii  alroOpuTM JCHCTBUM TpHU
BBIMIOJTHEHUU Y4YeOHBIX M HCCJENOBATENbCKUX 3aja4, BBIOMpaTh Hauboee
3 PEeKTUBHBIN CMOCOO0 WX pEIICHHS ¢ Yy4ETOM TOJIYYEHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYECKUX PEAKIHUAX; OCYIIECTBISATH CaMOKOHTPOJb CBOCH
NESATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XUMHUS»
OTpa)XaroT:

chOopMHUPOBAHHOCTh  MPEJACTABICHUM O XHMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJM XUMHU B ITIO3HAHWUU SIBJICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUs MPAKTUYECKUX 3a1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILLUEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpele; BIAJACHHE CHCTEMOM XMMHWYECKMX 3HAHHUM, KOTOpas BKIKOYAET:
OCHOBOIIOJIATalOlMe TMOHATUS (XMUMHMYECKHI 3JIEMEHT, aTOM, JJIEKTpPOHHAas
o0osoyKka  aroMa,  MOJEKYyla,  BaJ€HTHOCTb.  DIEKTPOOTPULATEIBHOCTD,
XUMUYECKasi CBS3b, CTPYKTypHas popMyna (pa3BépHyTas U COKpalllEHHAs), MOJIb,
MOJISIpHAs Macca, MOJIIPHBIA OOBEM, YIJIEPOJHBINA CKeneT, (yHKIHOHAJIbHAs
rpynna, paaukana, H30MEpUsi, H30MEPbI, TOMOJOTHYECKHI psifi, TOMOJIOTH,
YII€BOJOPObI, KACIOPOI U a30TCOAEpKAalIUe COEAUHEHNs, MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHbIE COCAMHEHHS); TEOPUU U 3aKOHBI
(Teopust cTpoeHHsi opraHnyeckux BemectB A. M. bytnepoBa, 3aKkoH coxpaHeHUs
Macchl  BEHIECTB);  3aKOHOMEPHOCTH,  CHUMBOJIMUYECKUU  SI3BIK  XUMUU;
MUPOBO33PEHYECKUE 3HAHUA, JICKAIIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH H
CUCTEMHOCTH XHWMHUYECKUX SBJIICHHM, (PAKTOJOTHMUYECKHUE CBEJCHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH M O€30MaCHOM HCIOIb30BAHUN BAKHEUIIMX OPraHUYECKHX
BEIIECTB B OBITY W MPAKTUUYECKOM ACATETbHOCTH 4elOBeKa; C(HOPMUPOBAHHOCTH
YMEHHMH BBIABJIATH XapaKTEpHbIC IIPU3HAKMA IIOHATUM, YCTAaHABIMBATH UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IPU ONMCAHUU COCTaBa,
CTpOEHHUSI W TMpeBpalleHUl OpPraHUYeCKUX COEIUHEHUN; CHOPMUPOBAHHOCTD
YMEHHMI UCIIOJIB30BaTh XUMUYECKYK) CUMBOJIMKY JUISI COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) POPMYINI OPraHUYECKUX BEIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINUN, U3TOTABIMBATH MOJIEIIN MOJIEKYJ OPTaHUYECKUX
BEILIECTB U1l WJUIIOCTPALUMUA UX XUMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHUS,
chOpMHPOBAHHOCTh YMEHHUW YCTAHABIMUBATH MPUHAMICKHOCTh H3YUYEHHBIX
OpPraHMYeCKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEIACIEHHOMY
KJIAcCy/TpyIIe COSAMHEHUN (YyrieBOAOPOMAbI, KHUCIOPOI U a30TCOAEpKaIne
COEIMHEHUs, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS), JaBaTb WM Ha3BaHUA IO
cuctematnaeckoir Homenknatype (IUPAC), a Takxke NPUBOAUTH TPHUBUAIHHBIC
Ha3BaHUSI OTAEJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMNUJIEH, AalleTHIIEH,
ATWJICHTJINKOJNb, TIHUIEPUH, (HEeHOd, (opMaabAeTUll, aleTanbIeTH, MypaBbHUHAS
KHUCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsI KHUCIJIOTA, CTEAPUHOBAsL KUCIIOTA, TIII0K034,
bpykTO3a, Kpaxmani, IEeUI0N03a, TIUIUH); CHOPMHUPOBAHHOCTH YMEHUSA
ONpPEAEHATh BUIAbl XUMUYECKOU CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TIPUMEHSTH TMOJIOKEHUS TEOPHH CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa aJist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAaHEHUsS MAcChl BELIECTB;



c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh COCTaB, CTpOEHUE, (Ppuznueckue u
XUMUYECKUE CBOMCTBA THUNUYHBIX TMPEJACTABUTENICH Pa3IUYHBIX  KJIACCOB
OpraHWYeCKUX BelIEeCTB (METaH, 3TaH, HTWICH, MPOIWICH, alleTUJIeH, OyTaJueH-
1,3, metunOyranuen-1,3, O€H30JI, METaHOJ, 3TAHOJ, ITHJICHIJIUKOJb, TJIMIICPUH,
dbeHon, aneTalblerul, MypaBbUHAs U YKCYCHas KHCJIOTHI, TJIOKO3a, Kpaxmal,
LEJUTI0JI03a, aMUHOYKCYCHAsli KHUCJIOTa), WUIIOCTPUPOBATh T'E€HETUYECKYIO CBS3b
MEXJy HHUMH YpaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIUNA C
WCIIOJB30BAaHUEM  CTPYKTYPHBIX  GopMys;  cPOPMHUPOBAHHOCTH  YMEHHUS
XapaKTepU30BaTh MUCTOYHUKHU YTIIEBOJOPOJHOTO CHIphbs (He(PTh, MPUPOJHBIN ras,
yrojib), CIOCOObI HUX TEepepabOTKH M MPAKTUYECKOE MPUMEHEHUE MPOJAYKTOB
nepepaboTku; CcHPOPMUPOBAHHOCTH yYMEHUW MPOBOAUTH  BBIYUCIEHUS IO
XUMUYECKUM YPaBHEHUSIM (Macchl, 00bEéMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA WIH
IPOJIyKTa PEaKIMH TO0 H3BECTHBIM Macce, OO0BEMY, KOJUYECTBY OJHOTO W3
UCXOJIHBIX BEIIECTB WM MPOJAYKTOB pEakiuu), CHOPMUPOBAHHOCTH YMEHUM
BJIAJE€Th CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJIaX HAyYHOrO IIO3HAHUA,
UCIIOJIB3YEMBIX B XHMHHM TPU HU3YYEHUHM BEIICCTB M XHUMHUYCCKUX SIBJICHUU
(HabsrofeHue, W3MEpPEHUe, OKCIEPUMEHT, MOJCIMPOBAHKE), HCIOJIb30BATh
CUCTEMHbICE XWMHYECKHWE 3HAHUA M1 TNPHUHATUS pEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTyallUsX, CBSA3aHHBIX C BELIECTBAMU U UX [PUMEHEHUEM,;
c(OpMHUPOBAHHOCTh YMEHUW COOJIOATh TpaBWIA IMOJIB30BAHUS XUMHUYECKOU
nocyAaoi U jabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe MpaBWiia OOpallleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUAMH MO BBIOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OIBITOB; C(POPMUPOBAHHOCTh YMEHHUH IJIAHUPOBATH U BBITIOJIHATH
XUMUYECKUI  JKCIIEpUMEHT (MpEeBpalleHUusi OPraHUYEeCKUX BELIECTB MpH
HarpeBaHUHU, I[IOJYYEHHE OTUJIEHAa U HW3YYEHHE €ro CBOMCTB, Kadye€CTBEHHBIC
peakiui OPraHMYeCKUX BEIIECTB, JAeHATypalus OEIKOB IMPU HarpeBaHUU, [IBETHHIC
peakuuu OENKOB) B COOTBETCTBUM C MpaBWJIAMH TEXHUKH O€30MaCHOCTU TIPH
oOpamieHny ¢ BeHIeCTBAMU H J1aOOpaTOpPHBIM O000PYJOBaHUEM, MPEICTABISATH
pEe3yNbTaThl XMMHYECKOTO OKCIEpUMEHTa B (opmMe 3amucu ypaBHEHHM
COOTBETCTBYIOIIMX peakuii W ¢GOpMYIUPOBATh BBIBOJIBI HA OCHOBE JTHX
pe3ynbTaToB;,  CHOPMUPOBAHHOCTH  YMEHHM  KPUTHYECKH  aHAIMW3UPOBATH
XUMUYECKYI0 HH(OpMalLNIO, MOJYy4aeMyI W3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa
MaccoBoil uHpopmanuu, MHTepHET U Ipyrux);

chOpMHPOBAHHOCTh ~ yYMEHHH  COONIOAaTh  TpPaBWIa  JKOJIOTHYECKH
[1eJIeCO00pa3HOTr0 TOBENECHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IEISX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOWIEH MNPUPOAHON Cpeabl, OCO3HABaTh
OMAacHOCTh BO3JIEUCTBUS HA >KUBBIE OPraHU3MBI OMNpPEACIEHHBIX OPraHUYECKUX
BelllecTB, nmoHumasi cMmbica nokazarens [IJIK, mosicHaTh Ha mpuMmepax crocoObl



YMEHBUICHHUSI W NPEAOTBPALCHUS HMX BPEAHOrO BO3JCHCTBUS HA OpraHuU3M
YeJioBeKa; i1 OOYy4YaloIIUXCs C OTrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3I0POBBS:
yYMEHUE IPUMEHATH 3HaHUSI 00 OCHOBHBIX JJOCTYMHBIX METOJIaX MO3HAHUS BEIECTB
U XUMHUYECKHUX SIBIICHUH; NI CIEMbIX U CIA0OBUIAIIMX OOYUYAIOIIMXCS: YMEHHE
HCIIOJIB30BaTh pelbeHO-TOueuHyI0 cuctemMy obo3HaueHui JI. bpaiins ans 3anucu
XUMUYECKUX POpMYI.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUSI Kypca «OOmas W HeopraHudeckas
XUMUS OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOHW  COCTaBJISIONICH
€CTEeCTBCHHO-HAYYHONW KapTUHBI MHpa, POJU XHUMHUU B TIO3HAHWUU SIBJICHUM
Opupoabl, B  (GOPMHUPOBAHUU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIS PEIICHUS MMPAKTHUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO M MPUPOTHOU
cpeje; BIaJeHue CUCTEMON XUMUYECKUX 3HAHUHM, KOTOpasi BKJIFOYAECT:
OCHOBOITOJIATAIONINE TOHATHS (XUMHUYECKHI 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTENIEHb OKHCIICHUS, XUMHUYECKasi CBSI3b
(KoBaJIieHTHAsI, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAINYECKas peméTka,
TUNBl ~ XUMUYECKUX  pEaKIMi, pacTBOP, JJIEKTPOJUTHI, HEIIEKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JAUCCOLMAIUSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pEakIuh, XUMHYECKOE PABHOBECHE); TEOPUM U 3aKOHbI (TEOpHs
BJICKTPOJIMTHYECKON Auccouuanuu, nepuoanueckud 3akoH J[. M. Menneneesa,
3aKOH COXPAaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAaHEHMS W MPEBpaICHUs] SHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IMOHUMAHHUS TMPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SBIICHHH, (PaKTOJOTHMYCCKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, TOJYYCHHUH M 0€30MacHOM HMCIOJIb30BAaHUH BAKHEHIITNX HEOPTaHUICCKUX
BEIIIECTB B OBITY U MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHMH BBISBISATh XapaKTEPHBIC INMPHU3HAKH TIOHSITHH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS TPHU
OMHMCAaHWN HEOPTaHWYECKHX BEIISCTB M WX IpEeBpalieHui; CHOPMHUPOBAHHOCTH
YMEHHH WCIOJIB30BaTh XHUMHYCCKYI0 CHMBOJIMKY JJIS COCTaBJIeHHUS (HOpPMYI
BEIIECTB M ypPaBHCHUW XHMHYECKUX PEAKIUM, CHCTEMAaTUYECKYI0 HOMEHKJIATYPYy
(IUPAC) wu TpuBHallbHBIC Ha3BaHHMS OTACIbHBIX HEOPraHUYCCKUX BEINECTB
(yrapHplii Ta3, YrJeKHCIbIN Ta3, aMMHUaK, raméHas U3BECTh, HEraméHas HW3BeCTh,



MUTHhEBAsE COJla, MUPUT U APYrue); cPOPMUPOBAHHOCTH YMEHHI OMNpPENeNiTh
BAJICHTHOCTh W CTENEHb OKUCICHHUS XUMHUYECKUX DJIEMEHTOB B COCIUHEHUSIX
pa3IUYHOTO  COCTaBa, BHJ XHUMHYECKOM CBA3M (KOBaJIeHTHas, MOHHas,
MeTaJTMYeCcKasi, BOJAOPOAHAsI) B COCIUHECHHSIX, TUI KPUCTATUIMYECKON PEHIETKU
KOHKPETHOTO BellecTBa (aTOMHAas, MOJEKYJsIpHasi, WOHHAs, METaJJTMYecKasi),
XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COETUHEHUI;
c(hOopMUPOBAHHOCTH yMEHUM yCTaHABIIUBATh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBY K OIpeAeIEHHOMY KJacCy/TpyIine
COeIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJIbl, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTHI, aM@OTepHbIE THAPOKCUABL, COJH); CPOPMUPOBAHHOCTh YMEHUM
packpbiBaThb CMbICI mnepuoauueckoro 3akoHa JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH ero CUCTEMATU3HUPYIOIIYIO, O0OBSICHUTEITBHYIO u
MPOTHOCTUYECKYI0 (GYHKIHMH;  CPOPMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHUX OJJIEMEHTOB 1—4 mepuojoB
[Tepuoauyeckoit cucteMbl XuMuueckux 3emerToB J[. 1. MenneneeBa, UCIonb3ys
HOHATUSA  «S-, P-, OdJIEKTPOHHBIE OPOUTANIHM», «IHEPIETHUECKUE YPOBHUY,
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XMMHUYECKHX DJIEMEHTOB M HX
COEMHEHUI MO mepuoaaMm U rpynnam lleproanueckoil cUCTEMBbl XUMHUYECKHX
anemeHToB /1. .
MenpeneeBa; cpopMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYLIECTBOBAHUE TEHETHUECKON CBSI3M MEXKIY HEOPraHWYECKUMU
BEILECTBAMHU C TOMOILBI YPAaBHEHUN COOTBETCTBYIOLIMX XWMHUYECKUX PEAKIU;
c(hOpMHPOBAHHOCTh YMEHHUS KIACCH(PUIIUPOBATH XUMUUECKHUE PEAKIIHH 110
Pa3JIMYHBIM MIPU3HAKAM (YHCIY ¥ COCTaBY PEarupyroliuX BEIIECTB, TEMJIOBOMY
s pekTy peakuu, N3MEHEHUIO CTeTICHEN OKUCIICHHS JIEMEHTOB, 00paTUMOCTH
peakiuy, y9acTUIO KaTalnu3aTopa); CPOPMUPOBAHHOCTh YMEHUN COCTABISATh
YpaBHEHHUSI pEAKIUN pa3IMYHbIX TUIIOB, ITOJHBIE U COKPAIIEHHBIE YPAaBHEHUS
peakiuii MOHHOTO 0OMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX ATU PEAKIIMU UAYT
710 KOHIIa; c)OPMUPOBAHHOCTh YMEHUM MPOBOJIUTH PEAKIIHH,
MOATBEPKAAIOIIE KAYECTBEHHBIM COCTAB PA3JIMUYHBIX HEOPTraHMYECKUX BEILECTB,
pacrio3HaBaTh OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX
HEOPTaHWYECKUX BEIIECTB; COOPMUPOBAHHOCTh  YMEHHU PaCKphIBATH CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOTO OallaHca dTUX PEaKIHii; CHOPMUPOBAHHOCTh YMEHUI OOBSICHATD
3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIINH OT PA3IHYHBIX (DAKTOPOB; XapaKTep
CMEILEHHS] XUMUYECKOTO PABHOBECHS B 3aBUCMMOCTHU OT BHEIIIHETO BO3/IEUCTBUS
(npuniun Jle atenbe); chopMUpOBaHHOCTh YMEHHI XapaKTEPU30BaTh



XUMHUYECKHE MTPOLECCHI, JIEKAIINE B OCHOBE MTPOMBIIIEHHOTO MOJIYYEHUSI CEPHOU
KHUCJIOThI, aMMHAaKa, a TaK:Ke COPMUPOBAHHOCTh IIPEACTaBICHUN 00 00IIHUX
Hay4YHBIX MPUHIMMAX U SKOJIOTHYECKUX MPOOIeMaX XUMUUECKOTO MPOU3BOJICTBA;
c(hOpMUPOBAHHOCTbh YMEHHI MIPOBOUTH BBIYUCICHUS C UCIIOIb30BAHUEM MOHATHS
«MaccoBas JI0JIsl BEIECTBA B PACTBOPE», 00BEMHBIX OTHOIIECHUM ra30B MPH
XUMUYECKUX PEaKIUiIX, MacChl BEIIECTBA WU 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WIIM 00BEMY OJTHOTO U3 YUACTBYIOUIUX B PEAKIIMU
BEIIIECTB, TETUIOBOTO 3¢ (PeKTa peakiiiu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEII[ECTB, MPEBPAILICHUS U COXPAHECHHS YHEPTUH; CPOPMUPOBAHHOCTH YMEHU
co0JIr0/1aTh MpaBUJIa MOJIB30BAHUS XUMUUYECKOUW MOCY10i 1 1abopaTOPHBIM
000pyI0BaHUEM, a TAKXKE MpaBUIa OOpAIEHHUs ¢ BEIIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTIBITOB;
c(hOpMUPOBAHHOCTh YMEHUM TUIAHUPOBATH U BHITIOJIHITH XUMUUECKUN
IKCTIIEPUMEHT (pa3I0KeHHE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaln3aTopa,
OnpeeIeHNe Cpeabl pacTBOpOB BEHIECTB  C MOMOIIBIO
YHUBEPCAJIBHOT'O MHINKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh
XUMUYECKOU peaKIuy, peakiiii HOHHOTO 00MeHa, KaueCTBEHHBIE PeaKIuK Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI, pelIeHUE
AKCHEPUMEHTAIBHBIX 3a7a4 10 TeMaM «Metamis» u «Hemerannsi») B
COOTBETCTBHH C MPaBUJIAMU TEXHUKU 0€30TTACHOCTH MPU OOPAIICHHUH C
BEIIECTBAMU U JJA0OPATOPHBIM 000PYI0BAHUEM, MPECTABIATH PE3yIbTAThI
XUMHYECKOTO SKCIIEPUMEHTa B (hOpME 3aITUCH YPAaBHEHHUI COOTBETCTBYIOIIUX
peakuuii 1 GOpMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;
c(hOpMHUPOBAHHOCTh YMEHUM KPUTHUECKH aHATU3UPOBATH XUMUYECKYIO
UHGOpMAIINIO, TOJYyYaeMyl0 U3 Pa3HbIX HCTOYHHUKOB (CpelcTBa MacCOBOMU
KOMMYHHKalUuu, THTEpHET U Apyrux);

chOpMHUPOBAaHHOCTh  yYMEHUW  COOJIOJaTh  MpaBWIa  AKOJOTHYECKHU
11eJIeCO00pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM JACSATENBHOCTH B IEISX
COXPAaHEHHUsI CBOETO 3JI0POBbSl M OKPYXKAIOIIEH NPUPOJHOW CPEAbl, OCO3HABATH
ONACHOCTh BO3JCHUCTBHUS HA KUBBIE OPraHU3MbI ONPEACIEHHBIX BEUIECTB, IOHUMAs
cvpicn mokasarensi [IJIK, mosicHAT, Ha mpuMepax CrocoObl YMEHBIICHUS U
MPEIOTBPALICHUSI KX BPEIHOTO BO3IACHCTBUS HAa OpPraHU3M YEJIOBEKA; JJIs
00y4JaromMXCcs ¢ OTPAHMYCHHBIMU BO3MOYKHOCTSMH 3I0POBBSI: YMEHHE MMPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/aX IO3HAHUSA BEUIECTB M XHUMHUYECKHUX
SBJIICHUI; NIJISI CJETBIX W CIA0OBHIAIMNX OOYYAIOIMIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOYEHHYI0 cUCTeMY oOo3HaueHuit JI. bpains niisa 3amucu XMMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmyecTBo yacoB
HanmeHoBaHue pa3iesioB u DaekTpoHHbIe (MG POBbIE) 00pa3oBaTe/IbHbIE

TeM NpPOrpamMMsl Kontposbubie | IpakTHieckue  pecypebr

Ne i/t

B
cero padoThI padoTsbI

Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU

[Ipenmer oprannyeckoi https://academycontent.apkpro.ru/lesson/a9f3d1915ele-
11 XuMuH. Teopusi CTpPOEHUS 3 0 0 4e24-ac02-efh16fa49f6a
' OpPraHUYeCKUX COCTUHCHHM
A. M. bytneposa
Hroro mo pazueny 3

Pa3znesa 2. YriieBoaopoanbl

https://academycontent.apkpro.ru/lesson/258ddc06ec23-
21 TpenembHpie yriesonoposs! 2 0 0 473c-h3d7-ed82fcaddd02
— aJIKaHbI
HenpenenbHbie https://academycontent.apkpro.ru/lesson/4038171e4158-
2.2 YIJICBOIOPOIbI: ATKCHBI, 6 0 1 4bd1-ae98-18dclcfb9399
aJKaJuEHbI, aJIKHHBI
https://academycontent.apkpro.ru/lesson/d86d7d00d5b4-
23 ApoMaTHiecKue 9 0 0 491d-aded-c3ddal9feef4
yTIEBOI0POIbI
[Ipupoansie HCTOYHUKHU
2.4 YIII€BOJIOPOJIOB u 1504 3 1 0 https://lesson.edu.ru/04/10
nepepaboTka

Hroro no paszneny 13
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Paznen 3. Kuciiopoacoaep:xamnue opranundeckue coeJuHeHNs

3.1 Cruptel. @enomn 3 0

https://academy-
content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad71694f

Anbnerunpl. KapOboHoBble
3.2 KHCJIOTBL 7
CnosxHble 3¢upbl

https://academycontent.apkpro.ru/lesson/8664b3190ba3-
4945-b076-cb7ae5858b90

3.3 VraeBoasl 3

https://academycontent.apkpro.ru/lesson/709ce43adeb6-
4281-963b-01d2e212d4d0

Hroro mo pazueny 13

Pasznen 4. A3oTcoaeprkaiye opranHnyecKkue

coeMHEeHUS
https://academycontent.apkpro.ru/lesson/0c608a594c69-
4.1 AMUHBI. AMUHOKHCIIOTHI. Benku 3 4481-839e-9205f201b73e
Hroro mo pazgeny 3

Paszgea S. BoicokomMoJiekyJIsIpHbIe COCAUHECHUS

5.1 [Tnactmaccel. Kayuyku. Bojgokna 2

https://lesson.edu.ru/04/10

Utoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 34
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11 KVIACC

KounyecTBOo yacoB DJIeKTPOHHBbIE
y HaunmeHoBaHue pa3iesioB H TeM (mudponrie)
Ne m/m MPOrpaMMblI B Koutpoabunie | [lpakrTuyeckue — 00pazoBaTesbHbIE
cero
padoTsI padoThbI pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue aromoB. [lepuoanueckuii 3aKkoH
1.1 u lleprommdeckas cucTeMa XHUMHYCCKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J[. 1. Menaeneera
1.2 XUMHUYECKUE PEAKITUU 6 1 1 https://lesson.edu.ru/04/10
Crpoenue BeniectBa. MHOrooOpasue
1.3 BElLECTB 4 0 0 https://lesson.edu.ru/04/10
Hroro mo pazgeny 13 https://lesson.edu.ru/04/10
Pa3znen 2. Heoprannueckasi xumusi
2.1 Meramist 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 1 1 https://lesson.edu.ru/04/10
CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX
2.3 BEIECTR 2 0 0 https://lesson.edu.ru/04/10
Utoro no pazneny 17 https://lesson.edu.ru/04/10
Pasznen 3. Xumusd H :KN3HL
3.1 XUMHA U KU3HD 4 0 0 https://lesson.edu.ru/04/10
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

IHOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC

jara
Ne Testa vooka DJIeKTPOHHBbIE HU(POBHIE
n/n yp Ilo naany | Ilo paxry o0pa3oBaTejibHbIE PeCYpPChl Homaninee 3a1anue
[ToBTOpEHME Kypca XUMUHN — IIOBTOPEHUE
1 OCHOBHOM IIKOJIBI 05.09
BBoanas koHTpOJBHAS paboTa MOBTOPEHUE
2 12.09
[IpenMeTt opraHudecKOr XUMUU I1.1,2
Teopus crpoerns . https://academycontent.apkpro.ru/lesson/a9f3d19
3 OPTaHIMHCCKIX COCMHCHIN A. 19.09 15ele-4e24-ac02-efb16fa49f6a
M. byrieposa, e€ ocHOBHbIE ' https://academycontent.apkpro.ru/lesson/726ee09
HIOJIOXKCHUA 9e1a9-410f-b8be-b4cb589aeadl
. https://academycontent.apkpro.ru/lesson/258ddc0| I1.7,8
4 AJIKAHBI: COCTAB H CTPOCHHE, 26.09 6ec23-473c-b3d7-ed82fcaddd0?2

TOMOJIOTHYECKHUI paa
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. https://academycontent.apkpro.ru/lesson/258ddcO| 1.9
g | Meranuoran —mpoctedume | g 4, 66c23-473¢-h3d7-edB2fcaddd02
MMpEACTAaBUTCIIN aJIKAHOB
. https://academycontent.apkpro.ru/lesson/4038171 T1.10
g | /VIKCHEL COCTAB H CTPOCHHC, 10.10 e4158-4bd1-ae98-18dc1cfh9399
CBOHUCTBA
DOTUJIEH U TIPOTIUAJIEH — II.11
7 MpOCTENIINE TPEICTAaBUTENN 17.10 https://lesson.edu.ru/04/10
AITKEHOB
[TpakTuueckast padota Ne 1. _ I1.12
8 (TToTydeHye STHICHa 1 24.10 https://academycontent.apkpro.ru/lesson/53cd
W3YUEHHE €TO CBOHCTE» 23792a45-43b1-9f67-7ebcdaf03ce0
Ankaauensl. byraguen-1,3 u I1.13
MeTuioyTaaueH-1,3.
9 TloTyueHye CHHTETHIECKOTO 07.11 https://lesson.edu.ru/04/10
Kay4dyKa U pe3uHbl
AJIKVHBI: COCTaB U I1.14
0COOEHHOCTH CTPOCHUA,
10 TOMOJIOTHYECKUH PSI. 14.11 https://lesson.edu.ru/04/10
AleTHIIEH — MPOCTEUIIHI
npeaAcTaBUTCIIb aJIKUHOB
1 Bbrurcienus mo ypaBHEHHUIO 2111 https://academycontent.apkpro.ru/lesson/7dad Alon.ar.
XUMUYECKON peaKIuu ' a0278448-418f-b416-fbaledd4ab6d
I1.15
12 ApeHbI: 6EH3011 ¥ TOTYOIL. 98.11 https://academycontent.apkpro.ru/lesson/d86

TokcuyHOCTH apCHOB

d7d00d5h4-491d-aded-c3ddal9feefs
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13

I'eneTnyeckas CBA3b
YIJIEBOAOPOJIOB,
MPUHAICKAIMNX K
pa3IMYHBIM KJIaccam

05.12

https://lesson.edu.ru/04/10

I1.16

14

[Ipuponusie HUCTOYHUKU
YIJIEBOJOPOIOB: TPUPOIHBIN
ra3 M MONyTHble HE(TIHbIE
ra3pl, HeTb U MPOJIYKTHI €€
nepepadoTKu

12.12

https://lesson.edu.ru/04/10

I1.17

15

[TpupoHbIE NCTOYHUKHT
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 v MomyTHbIE He(TIHBIC
ra3bl, HeTh U TIPOIYKTHI €€
nepepadboTKu

19.12

https://lesson.edu.ru/04/10

I1.18

16

KontponsHass  pabora 1o
pazzaeny «YTIeBOIOPOIbD»

26.12

https://lesson.edu.ru/04/10

17

[IpenenbHbple  OJHOATOMHBIC
CIUPTHI: METAHOJ M 3TAHOJ.
Bonopoanas cBs3b

09.01

https://academycontent.apkpro.ru/lesson/543

I1.1-18

9c18b7440-4b6f-bf84-c04fad71694f

I1.19-20

18

MHoOroaToMHBIC CIIUPTHI:
OTUJICHIJIMKOJIb U INIMICPUH

16.01

https://academycontent.apkpro.ru/lesson/461

2a9c8c0ef-4827-a8e5-d12a0bedc826

I1.21

19

denon: CTPOCHHUC
MOJICKYIJIbI, (bI/I3I/I‘-IeCKI/Ie u
XUMHNUYCCKHEC CBOI\/'ICTBa,
MMPUMCHCHUC

23.01

https://academycontent.apkpro.ru/lesson/649

883b87c5f-4f16-896e-10a2278b08f1

I1.22
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Anprerupl: GopManbaeTUua U

https://academycontent.apkpro.ru/lesson/866

[1.23-24

20 aneTanbaerua. ANeToH 30.01 4b3190ba3-4945-b076-cb7ae58580b90
OHOOCHOBHBIE TIPEICTBHBIE https://academy- I1.25-26
21 | KapOOHOBBIE KUCIIOTHL: 06.02 content.apkpro.ru/lesson/b4feaa043438-
MypaBbHHAs M YKCYCHAs 4bh57-a3ec-bha0fofe63c0d
[IpakTnueckas padora Ne 2. I1.27
29 «CBOifCTBA pacTBOpa 13.02 https://academycontent.apkpro.ru/lesson/983
YKCYCHOI KHCITOTEI 4d408386d-444a-8de3-7efha8b98cdb
CreapuHOBasi U OJIEMHOBAS Jom.mar.
23 [CHCIIOTHL, Kax 20.02 https://lesson.edu.ru/04/10
HpelICTaBI/ITeJ'[I/I BBICIIIUX
KapOOHOBBIX KHCIIOT
Mbru1a Kak COJIU BBICIIUX I1.30
24 KapOOHOBBIX KUCJIOT, MX 27.02 https://lesson.edu.ru/04/10
MOIOIIlEE NEUCTBUE
Cnoxnble  3QuUpPHl  Kak I1.29
HpOI/I3BOI[HI>IC Kap6OHOBBIX
25 KHCIIOT. Tupois 05.03 https://academycontent.apkpro.ru/lesson/71a
CIOKHBIX SPHPOB c43f2a0d4-4945-a0eb-1e59cd5f4d9f
Kupsr: TUJIPOJIN3, I1.30
26 [pPUMEHCHHE, OHMOJIOTHYECKas 12.03 https://academycontent.apkpro.ru/lesson/71a
POJIb KUPOB c43f2a0d4-4945-a0eb-1e59cd5f4d9f
VraeBoOsl: COCTaB, I1.31-32
KJaccuukarus.
27 Baxueitmue 19.03 https://academycontent.apkpro.ru/lesson/709

MIPEICTAaBUTENN:  TJIFOKO3a,
¢bpykTO3a, caxapo3a

ce43adeb6-4281-963b-01d2e212d4d0
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Kpaxman u nemnonosa kak

I1.33-34

28 MPUPOJIHBIC TIOJTUMCPBI 09.04 https://lesson.edu.ru/04/10
KonTtposnsHast pabota o I1.19-34
pazueny
29 «Kucnopoacoaepxarire 16.04 https://lesson.edu.ru/04/10
OpPraHUYECKUE COCTUHEHHS
I1.36
30 | AMUHBI: METUIIAMHAH U aHUIUH 23.04 https://academycontent.apkpro.ru/lesson/0c6
08a594c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTEI Kak I1.37
am(poTepHble OpPraHUYECKUE
31 COEIMHEHMS, 1704 07.05 https://academycontent.apkpro.ru/lesson/c2f2
OUOJIOTUYECKOE 3HAYCHHUE. 3d743d1-4873-ace0-78eca6009628
IlenTnabl
benku kak npupoiHbIe I1.38
32 BBICOKOMOJICKYJISIPHBIC 14.05 https://academycontent.apkpro.ru/lesson/c22
COEIUHEHUS 3d743d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHATUSA XUMHUHU 11.42-43
33 BHCOKOMOHUe KYTAPHBIX 21.05 https://lesson.edu.ru/04/10
COeqUHEHNH
OCHOBHBIE METObI CHHTE3A [1.44-46
BBICOKOMOJIEKYJISIPHBIX
34 28.05

Coe,Z[I/IHCHI/Iﬁ. HHaCTMaCCBI,
Kay4yKH, BOJIOKHA

https://lesson.edu.ru/04/10
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11 KVIACC

aaTa DJIeKTPOHHbIE Jomammusisi padora
Ne uudposbie
n/n Tema ypoxa Mo daxTy o0pa3zoBaTe/ibHbIE
ITo niiany pecypcsl
[ToBTOpEHME Kypca OPraHUYECKO XUMHH MMOBTOPEHHE
1 05.09
Broanas konTpoapHas padoTa. MMOBTOPEHHE
2 12.09
Crpoenue atoma. [leproauyeckuii 3aKoH I1.1-3
u [lepuoanueckast cucTeMa XUMHUYECKUX
anemenToB JI. 1. Menpeieena.
3 3 . 19.09 https://lesson.edu.ru/04/10
AKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHAYECKUX DJIEMEHTOB U UX
COCIMHCHUH TI0 TPYIIIaM U MTePHOJIaM.
CrpoeHue  BelecTBa. XuMHueckas I1.7-8
CBS3b eé BU/IBL; MEXaHU3MBI
4 ’ AL N 26.09 https://lesson.edu.ru/04/10
o0OpaszoBaHUs KOBAJIEHTHOMH CBSI3M.
Bonopoanas cBs3b
BaneHTHOCTB. DIIEKTPOOTPULIATETLHOCTD. I1.6
Crenenn okucieHus. Bemecrsa
5 03.10 https://lesson.edu.ru/04/10

MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS



https://lesson.edu.ru/04/10
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Knaccupukanuss u  HOMEHKIATypa
HEOPraHUYECKUX COCIMHECHUU.
I'enernueckas cBsi3b HEOPraHUUYECKUX
BEIIECTB, PAa3JIUYHbIX KJIACCOB

10.10

https://lesson.edu.ru/04/10

I1.12

Knaccugukamus XuMIHUECKUX peakunii B
HEOPraHMYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
MIPEBPALICHUS YJHEPTUU TP XUMHUUYECKHUX
peakumsx

17.10

https://lesson.edu.ru/04/10

Jlom.mar.

Cxkopocts peakiuu. OOpaTumbie
peakuuu. XuMHUYECKOE PaBHOBECHE

24.10

https://lesson.edu.ru/04/10

I1.13

[Tpaktruueckas padorta Ne 1. «BnustHue
pa3nuuHbIX (HAaKTOPOB HA CKOPOCTb
XUMHUYECKON PEaKIIun»

07.11

https://lesson.edu.ru/04/10

Jomn.mar

10

Ilonsatue o JUCIICPCHBIX CUCTEMAX.
HctunHbIC 1 KOJUIOWAHBIE paCTBOPLI.
MaccoBas J0JIA BEIIECTBA B paCTBOPEC

14.11

https://lesson.edu.ru/04/10

I1.16

11

DNEKTPOIUTHYECKAS JICCOTIHAIIHSI.
[lonsiTHE O BOJOPOJHOM TMOKa3aTese
(pH) pactBopa. Peakiuu  HOHHOTO
oOMeHa. ['maAponaM3 OpraHUYECKHX U
HEOPraHUYECKUX BEIIECTB

21.11

https://lesson.edu.ru/04/10

I1.19-20

12

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponuze
pacIuiaBoB U pacTBOPOB COJIEN

28.11

https://lesson.edu.ru/04/10

Jlom.mar.
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13

KouTponpHas pabota o pazaeny
«TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHUN»

05.12

https://lesson.edu.ru/04/10

IIOBTOPEHUE

14

MeTtamisl, UX MOJIOKCHUE B
[lepuoanueckoil cucteMe XUMHUUECKHUX
anemeHToB J[. . MeneneeBa u
0COOEHHOCTH CTpOoeHus: aToMoB. O01Me
(u3nyeckue cBOcTBa METaNIOB

12.12

https://lesson.edu.ru/04/10

I1.26-28

15

XUMHUYEeCKHEe CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaauH, KaJabIuH,
MarHuii, aJloMUHHUI) U UX COeTUHEHUI

19.12

https://lesson.edu.ru/04/10

Jomn.mar

16

XUMHUYeCKre CBOMCTBA IWHKA, JKejle3a U
UX COCTMHEHNH

26.12

https://lesson.edu.ru/04/10

I1.30,32

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEOUHEHUN

09.01

https://lesson.edu.ru/04/10

I1.29,31

18

CmutaBbl METAJUIOB. DJIEKTPOXUMUYECKUI
Al HANPSHKEHU METAJJIOB

16.01

https://lesson.edu.ru/04/10

I1.33

19

[Ipaktrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
«Mertamis»"

23.01

https://lesson.edu.ru/04/10

I1.35

20

Hemeramnel, X monaoxkeHue B
[Tepuoanueckoit cucTeMe XUMHUYECKUX
anemenTtoB JI. WM. MengeneeBa u
0COOEHHOCTH CTPOCHUS aTOMOB

30.01

https://lesson.edu.ru/04/10

I1.36

21

dusnyeckue CBONCTBa HEMETAIIIOB.
AJIIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCTIOopo/a, cepbl, pocdopa u yriaepoaa)

06.02

https://lesson.edu.ru/04/10

I1.37
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22

XUMHUYECKHE CBOWCTBA IaJlOT€HOB, CEPbI
U UX COeOUHEHUN

13.02

https://lesson.edu.ru/04/10

Jlomn.mar.

23

XUMUYEeCcKUe CBOMCTBaA a30T1a, pocodpa u
UX COCIUHEHUI

20.02

https://lesson.edu.ru/04/10

Jlom.mar.

24

XUMUYECKUE CBOICTBa yriepoja,
KPpEMHUA U UX CO€JIHH€HHI>1

27.02

https://lesson.edu.ru/04/10

Jlom.mar.

25

[IpuMeHeHne Ba)KHENIINX HEMETAINIOB U
UX COECIMHEHUU

05.03

https://lesson.edu.ru/04/10

I1.41

26

O000111eH1E U CUCTEMATH3aIIUs 3HAHUI
II0 TCMC ((HeMeTaJ'IJ'H)I». BI)I'-II/ICJ'IGHI/IS[ 10
ypaBHeHI/IHM XUMHUYCCKUX peaKHI/Iﬁ nu
TepMOXI/IMI/I'-IeCKI/Ie paC‘IéTLI

12.03

https://lesson.edu.ru/04/10

MOBTOpPEHHE

27

[TpakTruueckas padota Ne 3. «Pemenne
SKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Hemeranmnsl"»

19.03

https://lesson.edu.ru/04/10

I1.42

28

KonTtposbHas paboTa o TeMam
«Metanae» 1 «Hemeramie

09.04

IIOBTOPCHUCE

29

HeOpFaHI/I‘ICCKI/IC U OPraHUu4YcCKUE
KHCJIOTBI. HeOpFaHI/I‘ICCKI/IC u
OPraHu4cCKUC OCHOBAHUA

16.04

https://lesson.edu.ru/04/10

I1.39, mom.mar.

30

AmboTepHbIe HEOPraHUYEeCKHUEe U
OpraHHYECKUe COCTMHEHHUS.
I'enetnyeckasi CBSI3b HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB

23.04

https://lesson.edu.ru/04/10

Jlom.mat
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31

Posbp xuMuu B oOecrieueHuu
9KOJIOTUYECKOU, SJHEPreTUYECKON U
MUIIEBOM 6€30MaCHOCTH, pa3BUTUN
MCAUIIMHBI

07.05

https://lesson.edu.ru/04/10

I1.46

32

[IpencraBiaenuss 006 oOmMX HAYYHBIX
IIpHUHOMIIaAX MMPOMBIIIJICHHOT'O
IMOJIYYCHHA BaXHEHUIITHX BCIICCTB

14.05

https://lesson.edu.ru/04/10

T1.44

33

Yenosek B MUPEC BEIICCTB U MATCPUATIOB

21.05

https://lesson.edu.ru/04/10

I1.47

34

XHMHMA U 310pOBbE YEIIOBEKA

24.05

https://lesson.edu.ru/04/10

Jomn.mar

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIBHBIE

YYEBHBIE MATEPHAUJIBI VIS YYHEHUKA

Xumus, 10 kmace/ Tabpumensa O.C., OctpoymoB WN.I'., CmankoB C.A., AkmuoHepHoe o60mectBo «l3marenbcTBo

«ITpocsemenue»,2021 r

Xumus, 11 kmacc/ T'abpuensa O.C., OctpoymoB W.I'., CnaaxoB C.A., AkmuonepHoe o06mectBo «M3maTenscTBO

«IIpocBemenue»,2021r.
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METOAUYECKHUE MATEPHUAJIBI UIA YUUTEJA
Xumusi(6azoBbiiypoBeHb). Peanzanus obOpa3oBaHus: Metoaudeckoe mnocoboue nis yuutens / Kaeepuna A. A,
[Tuuyruna I'.B.; nox pea.I'. B. [luuyrunoii. M. : ®I'BHY «MucTuTyT cTpaTeruu pa3sutus oopazosanus PAO», 2022 81

C.:HJI.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbhI CETU UHTEPHET https://edsoo.ru/rabochie-

programmy/
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