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HOACHUTEJBHASA 3AIINCKA
1.®enepanbubiit 3akoH No273-03 ot 29.12.2012 «O6 ob6pazoBanuu B Poccuiickoii
®deneparmn» ¢ U3MEHEHUSIMH OT 25 nekabpst 2023 rona;

2.Ilpuka3 MunucrepctBa oopazoBanus Poccun ot 17.05.2012 rona Ned13 «O6
yrBepxkeHnn ®I'OC COO» ¢ usmenenusamu ot 27 nexadps 2023 roga

3.®00II COO, yrBepxkaeHHas nprkazom Munmnpocsemenus Poccun Ne371 ot 18
Mmas 2023 rona

4.Ilpukaz MuanpocBemenus Poccum ot 22.03.2021 rtoma Nell5 «OG6
yTBepxkaeHun [lopsaka opraHu3anMi W OCYIIECTBICHUS 00pa3oBaTelbHON
JeATEeIBHOCTH TI0 OCHOBHBIM 0011eo0pa3oBarenbHpiM nporpammam HOO, OOO,
COO» ¢ usmenenusimu ot 03 aBrycra 2023 rona;

5.YcraB OV

[IporpaMMa 1O XUMUM Ha YPOBHE CpeIHEro ooOmero o0pa3oBaHUsA
pa3paborana Ha ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanuny, TpedboBaHui K pe3ylibTaTaM OCBOCHUS
benepanbHOM 00pa30BaTENbHON NpPOrpaMMBbl CpeAHEro oOIIero oOpa3oBaHMs
(®OIT COO), mpencraBieHHBIXx B  DemepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM cTangapre COO, c¢ yu€rom KoHuenuuu mnpenojaBaHus
y4eOHOro mnpeameTra «XUMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPAMMBbI, U
OCHOBHBIX ToJNIo)KeHH «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoit
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05.2015 N2 996 - p.).

OcHOBY MOAXO0/I0B K pa3paboTKe MpOorpaMMbl 1O XUMHUH, K OINPEAEICHUIO
oOwiel crpareruy 00y4yeHus, BOCIUTAHUSL U Pa3BUTHs 00ydaroUuxcsl CpeCcTBaMu
yueOHoro npeamera «Xumus» aig 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHnentyanbHble ToyiokeHuss PI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaTOB OOyueHUs U TpPeOOBAaHMH K YpPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBanue, MoJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXUT 3aBEpIIAIOIIMM 3TalloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MNPUCYILIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YeJloBEeKa, a TakKe DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY



3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jaronmxcs Ha ypOBHE CpeAHEero oo0Iero o0pa3oBaHUs CPEICTBAMHU YUEOHOTO
npeaMera «XHMHS», COJIEPKAHUE M TMOCTPOECHHE KOTOPOIO OIpPENEIEHbl B
nmporpaMme 10 XHMHH C YY9ETOM CIenu(PuKkd HAayKd XUMUW, €€ 3HAUYCHUS B
NO3HAHWW TPUPOJBl U B MAaTEPUAIBHON MU3HHM OOIIECTBA, a TAKXKE C Y4ETOM
o0luMX 1efled MW MPUHIMIIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuMHsL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0coOyio posib B
COBPEMEHHOW LMBHWJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MAaTEpUaIbHON KYJBTYPHI.
Ona BHOCHUT CBOH BKJaJ B ()OPMHUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpPOoe (POPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU PUMEHEHHS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM 4acThIO MUPOBOU KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W JKM3HU KaXJIoro uieHa oOmiectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3MJATENIbHAS,, KaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
I00aNbHBIX TPOOJIEM YCTOMYMBOrO pa3BUTHSA YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTU U OXPaHBbI 310POBB.

B coorBercTBUM ¢ OOmMMH LEASIMH U OPUHLMIIAMU CPEAHETO OOIIETo
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOUYEHUS B JKU3Hb COLMYMA, MPOIAOJLKEHUS
o0pa30BaHus B Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsoliuMu  nipeAMeTa  «XUMHsS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» u «OOW@as U HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJIIIOTCSI OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOYEHHWEM 3HAHUM U3 00IIel XUMUN) U
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHS BCEro MHOI000pa3us
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHudeckas XuMus» copMupoBaHa B IMporpamMMme MO XHWMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUK HA  ONpPENENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX



COCMHEHMM, a TaKKe€ Ha YPOBHE CTEPEOXUMHYECKMX M  IJIEKTPOHHBIX
OpeICTaBICHU O cTpoeHMu BenlecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BELIECTBAaX JAOTCS B PA3BUTUM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COCAUHEHHMH. B Kypce OpraHm4eckod XUMHUHU IOJYy4arOT pPAa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJCTaBICHUS O XUMUYECKOM CBSI3U, KIAaCCU(PUKALIMOHHBIX MIPU3HAKAX BELIECTB,
3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHMSI, 0 XUMUUECKON PEAKIIUH.

[Ton HOBBIM yriOM 3peHHS B mOpeaMmeTe «XuMHUs» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCsl U3YYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o6pa3oBaHus
TEOPETUYECKH MaTepuan U (AaKTOJIOTMUECKUE CBEACHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMHSD) OOy4YaroIUMCs MPENOCTAaBISIETCd BO3MOXHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJOTUYECKUX MO3ULHUH,
IIy0)Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3aKkoHa — OT
0000111at011Iei 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHWN O Ba)XKHEHMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TAKXKE O XUMUYECKHUX PEAKLUMIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTUYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM M IPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ JUId TONOJIHEHUs 3HaHWM, pEIIEHUs WHTEUIEKTYaJIbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHUsS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHUE y OOYyYarOIIMUXCS MHPOBO33PEHUECKONM OCHOBBI JUIsl MMOHUMAaHMSI
¢unocopckux uaed, TaKux Kak: MaTepualbHOE €AUHCTBO HEOPraHMYECKOro U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBICHUNA MYyTEM OSKCIEpPUMEHTA H
peuieHus MPOTHUBOPEUYUH MEXIYy HOBBIMM (akKTaMU U  TEOPETHUYECKUMU
IPEINOChUIKaMH, OCO3HAHUE POJIM XMMUHU B PEIICHUU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl YIHEPreTUYECKUX PECYPCOB, ChHIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUM U MaTepPHUaJIOB.

B nmnane pemieHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMATU3ALMU
oOy4JarommMxcss MPUHATHIE MNPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJEpKaHUSI U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (opMHupoBaHHUE



YHHBEpPCATbHBIX Y4YEOHBIX JCHCTBHIA, HMEIONMX 0a30BOe 3HAYCHHE JJIA
pPa3IUYHBIX BHJOB JESATCIBHOCTH: pEHICHHWs TpoOsieM, TMOWCKa, aHalu3a u
00paboTku uHMOpPMaAIIUKA, HEOOXOAUMBIX JIJII TPUOOPETEHUSI OTIbITA IPAKTUUECKOM
U HCCJIEeIOBATEeNIbCKON NEATEIbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke mpenomaBaHWs XMMHW KaK Ha YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHMsI, TaK M HA YPOBHE CPEAHETO OOIIETO0 00pa30BaHMUs, IIPH ONPEACICHUH
COZIeP KATeIIbHOM XapaKTePUCTUKH IIeJIed W3Y4YCHHS TpeaMeTa HaIrpaBiICHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYECKON TOYKH 3PEHUSI TAaKOW MOJXO0J K OMPENENICHUIO IeNield U3ydeHUS
IIpeIMETa SBISICTCS BIIOJIHE ONPAaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IEISIMU W3YUYCHUS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisIIOTCSA:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIICH
COCTAaBJISIFOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MHUpPa, B OCHOBE KOTOpPOH
JeKAT KIIFOYEBBIC TOHATHS, (PyHIAMEHTAIbHBIC 3aKOHBI U TCOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TOHUMAHWE CYIIHOCTH JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IAaX IMO3HAHUS
BCIIECTB M XUMHUYCCKUX pEaKIui, HEOOXOAMMBIX I TMPHOOpETEHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHPE BEIICCTB W XUMHUYCCKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHWMHYECKOTO DJKCIEPUMEHTAa, COOJIOICHUEM  TPaBWII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
MpeaMeTa B IPOrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oomiero odpazoBanusi. CeromHs B
NPENolaBaHNK  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOUTECHUE
MPAKTUYECKOH KOMIIOHCHTE COJCp)KaHWUS OOYYCHHUsS, OpPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMTYCKHUKA 0O0IIE00pa30BaTEIbHON OpPTraHMU3aIliy, BJIQJICIOIIETO HE
HA0OpOM 3HaHWW, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh crocobamMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W MPUMCHCHHUS WX B PCABHOW JKH3HU
JUTSL pEIIeHUs TTPaKTUYECKHUX 3a]1a4.

B CB3M C ATUM TIpU U3YYCHUH TIpeaMeTa «XHMHS» JTOMUHHUPYIOIICE
3HauYEHUE MPUOOPETAIOT TAKKUE 1IN U 33]a4H, KaK:



ajanrtanus oO0y4arolMXcsl K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GopMUpOBaHME  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSATUIO IPaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYallHsIX, CB3aHHBIX C BEIIECTBAMU U MX
PUMEHEHHUEM;

¢opMupoBaHue 'y OOyyaroUMXcs KJIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIUI), UMEIOIINX YHHUBEPCAJIbHOE 3HAUEHUE JMJI1 pa3jIMyYHbIX BHUJOB
JESITEIbHOCTH: PELIEHUs Mpo0ieM, MOUCKa, aHanu3a U o0paboTku uHpopmammu,
HEOOXOJUMBIX I TPUOOPETEHUS OIbITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[IO3HAHWW XHMHHM, a TaKXe s OLEHKH C TMO3UIUHN
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHW3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00yUYarIMXCs: CIOCOOHOCTH CAMOCTOSITENBHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU AJI MOMCKAa U aHajiu3a y4eOHOU U
HAyYHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

(hopMHpPOBaHUE U PA3BUTHE Y 00YUAIOIIUXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXIEHHOCTH B TyMaHUCTUYECKOMN
HAIPaBIEHHOCTH XWUMHUH, €€ BAXXHOW PONM B PEHICHUH TIO00ANBHBIX MPoOIeM
PalMOHAIBHOTO MPUPOJIOTIOJIB30BaHMs, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXPaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOpPETEHHs OIbITa
WCTIONb30BAaHUS TIOJIYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOimero oOpa3oBaHMs MPEAMET «XUMHS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOUN obnacTu «EcrecTBeHHO-HayUYHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero oomiero oopazoBaHusi, coctapisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Helento), B 11 knacce — 34 yaca (1 yac B Hefieno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TToNI0keHUsA. CTPYKTYypHBIE (GOPMYJIIBI
OpraHWYECKUX BeIEeCTB. ['omMonorus, wn3omepus. XHMHYECKass CBA3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPTAHUYECKHUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W MX NPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHNE AEMOHCTPALMOHHBIX ONBITOB IO NMPEBPAIIEHUI0 OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHUYECKMH psa. MeraH W 3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOpPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeiiliie NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCJIEHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUUECKUH psijl. AlleTHIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (pu3NYecKue U XMMHUYECKHE CBOICTBa
(peakiuu rajJjoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomyon:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTHuyeckas CBsI3b MEXIYy YIVIEBOJOPOAAMH, MPHUHAMICKAIUMH K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTky He(pTH, UX MPUMEHEHHE B MPOMBIIICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThHI: MOJyYEHHUE ITHIIEHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM IPOAYKTA PEaKLUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHeHue. BomopoaHbie cBsI3M Mexay
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmuuepuHa v TUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerugpl U Kemowuwvl. DopManpaerui, aUETAIBACTHI: CTPOCHHE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCyCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KAapOOHOBBIX KUCHOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjiaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XHUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaom Meau(ll), okmcinenne amMMuavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana u
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MpOBe/IeHHE, HAOJIOJICHUE W OINHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcugom wmenu(ll), B3lammopeicTBHE Kpaxmalia € HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHuuecKkrue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HaOJIIOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATypaIusi OEIKOB MPU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJbI M3Yy4YEeHHUS BEHIECTB W MX IPEBpaIICHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoOe COCTOSHUC
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MTOPOIBI, TOJE3HbIE UCKOMAeMbIE, TOILIHBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IJIEKTPOHHASI KOH(DUTYpaIUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTeMsl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



Bemectsa MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHWYECKUX COCIMHEHHUH. Homenkiarypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHSI MAacChl BEILECTB,
3aKOH COXPAHEHMsI U IIPEBPALICHUS DHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuibHbIe U ciiadble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
neMoHcTpauus Tabmun «llepuonnueckas cucrema XuMuueckux sneMentoB [l U.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUE NepoKCUIa
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAJIBHOTO WHIWKATOpPA, pEaKIMd HOHHOTO OOMEHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOJIb30BAHUEM IIOHATUS «MacCOBas
JIOJIs BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUN.



Merambl. [lonoxenne meraioB B [lepuonnyeckor cucTteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAJLIOB, PEIICHUE
AKCTIIEPUMEHTAJBHBIX 3a/1a4, HAONIOJCHHWE M OIHCAHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIMY Ha KATUOHBI METAJIIOB).

Pacuérnpie 3amaun.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMuA M KU3Hb

Ponp xuMum B oOecrieyeHUHM 3KOJOTHYECKOM, SHEPreTHUYECKON U IHILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuabl JJs 3JIEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC
yaoOpeHus.

XuMHusA U 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B IIOBCETHCBHOM KU3HU.

MexnpenMeTHbIE CBSI3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3€d MpU  U3YUYCHUH  OOIme U
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: Hay4YHbIM (DaKT, TMIoOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAIHOAKTHBHOCTh, MOJICKYJIa, JHEPTETHYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpaNbl, TOPHBIC MOPOJIBI, TIOJE3HBIE UCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBINUICHHOCTh,  (papMaleBTHYECKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKHX IpenaparoB, IPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTepHAJIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  AJis
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS NpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUMCKONW TIpa)KTaHCKOM HMIECHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KJIIOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPBl U CIIOCOOHOCTH CTaBUTH
LEJH U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh OINBITA TO3HABATEJIBHOM W TNPAKTHYECKOW JEATEeIbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YJaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OpEJCTaBICHUS O COLMAJbHBIX HOPMax M TPaBWJIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEPEHUS, JIOTHKY |
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

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

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WHQOpPMaLMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEeH 370poBOoro U Oe3omacHOro oOpasa KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TNPaBUJl HWHIMUBUAYAJIIBHOTO W  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Nnpodeccuil pa3nuyHoro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiel Tpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
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€MIIC;

MOHUMAaHUsl TJIOOAIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, BIIUSHHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JICUCTBUWA, NPUHOCAIIMX BpEd  OKpYKarolleu
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO37JaHMU HOBOM 0a3bl MaTepUaIbHOW KYJbTYphI, pEIIEHUHU II100aJbHBIX MpoOeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HAayuyHBIX (DaKTOB M MMEIOMIUXCS JaHHBIX C LENbI0 TOJIY4YEHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (GbopMHpOBaHUS ~ MHPOBO33PEHHSI  OOy4YarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAyYHOM KapTHHbl MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UcCIeA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHble Y4eOHbIe NEeWCTBHS (TO3HABATEIbHbIE, KOMMYHHKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTHU C MIOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUA M KPUTEpUM [UJIs KJIACCU(PUKALMKM BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEeOHBIX TMO3HABATENBHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

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

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMAIMEll: TPUMEHATh MEXIpeaMeTHbie ((usuyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

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

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIFHO MM COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHCHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

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

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B T[IO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHUU MBIIUICHUS W KYyJbTYpPhl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHHE  CHCTEMOH  XUMHYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKUN JJIEMEHT, aToM, DJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
panukain, U30MepHs, U30MEpPbl, TOMOJIOTHYECKUN PAZl, TOMOJIOTH, YTJIEBOAOPO/IBI,
KHUCIIOPOJ U a30TCOJEpXKAIIUe COCAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. byrtnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XUMHH, MHPOBO33PEHYECKHE 3HAHUS,
JeKallie B OCHOBE IMOHMUMAHMsI MPUYUHHOCTH W CHUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30M1acHOM HCIOJIb30BaHUU BAKHEHIIMX OPraHUYECKHUX BELIECTB B OBITY U
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MPU
OIKCaHUU COCTaBa, CTPOCHUS U PEBPAICHUI OPraHUUECKUX COCAMHEHUH;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIH30BaTh XUMHYECKYIO CHUMBOIIUKY IS
COCTaBIICHHUS] MOJIEKYJIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMMHUYECKUX PEaKIUH,
W3rOTaBJIMBATh MOJIEIIM MOJIEKYJI OPTraHUYECKUX BEIIECTB ISl WJUTIOCTPALIMA HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIWBATh MPHUHAJIC)KHOCTh HM3YyYEHHBIX
OPraHUYECKUX BEMIECTB MO0 WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COCJIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUSA TI0
cuctematudyeckoir Homenknatrype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSA OTACNBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, TPOMWICH, aleTHIICH,
STHJICHTIIMKONb, TIUIEPHUH, (EeHON, (popManbaeru, aneTanbIerHa, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICISITh BUIbI XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIC U KPaTHBIC),



c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHHUSI TEOPUU CTPOCHMS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHu30BaThb  COCTaB, CTPOCHUE,
bu3MYecKue M XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH Pa3IHIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEpUH, (EHOJ, aleTalbJIeru, MypaBbUHAas U YKCYCHasi KUCJIOTHI, TJIOKO3a,
Kpaxmas, LeJUII0JI03a, AMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsi (HE(Th, NUPUPOAHBIA Ta3, Yrojib), CHOCOOBI HMX MEPEepadOTKH U
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXe TMpaBWia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
IKCIIEPUMEHT (TIPEBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIUU OPraHUYECKHX
BEILECTB, JCHATypalusi OEIKOB MPU HArpe€BaHWUU, I[BETHBIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHUuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCTIepUMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepHer u npyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MblI ONPEACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUIS CJIETNBbIX W CJa0OBHISIIMX OOYYalOIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAXkKaKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAaHWM, KOTOpas  BKIIFOYACT:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIECHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PpEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKON peakIuu, XUMHUUYECKOE DPaBHOBECHE); TEOPHUHU M 3aKOHBI (TCOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUU BBISBISTH XApPAKTEPHbIE NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
cocTtaBieHUs: (GOpMyl BEHIECTB M  YpPaBHEHUH XHMMHUYECKUX  pEaKLuH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEEISITh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLIbl, OKCU/bl, OCHOBAaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumuaeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOWMCTB XMMHMYECKHX 3JIEMEHTOB M UX COEIMHEHUMU
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBS3UM MEXKIYy HEOPraHU4eCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETCHEW OKHCIICHHS SJIEMEHTOB, 0OpaTHMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TU PEAKLIUHU UAYT O KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh OKHUCIUTEIHbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (mpunuui Jle [latensbe);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOrO U3 YYACTBYIOUIMX B PEaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/Iol U JTa0OpaTOpHBIM OOOPYJAOBAaHUEM, a TaKXKe MpaBwia OoOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKIuii U (OPMYIUPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKH
1EeIecO00pa3sHOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHHUsI CBOETrO 3JI0pPOBbSl M OKPYKAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
ONACHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAast
cmbicn mokasarens [I/JIK, moscHATe Ha mpuMepax CcHocoObl YMEHBLICHHUS U
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ul 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

UIe  clemblX M caaboBUAALIMX OOYy4arolMXCsl: yMEHHE UCMOJIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiinsg mid 3anucu XUMHUYECKUX

dbopmy.
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(cucremaTuydeckasi) u d8b1-4566-9c92-02a0faff4bf9
TPUBHUAIIbHBIE
Ha3BaHUs
OpraHUYECKUX

BEILECTB



https://lesson.edu.ru/lesson/49f59f8c-d8b1-4566-9c92-02a0faff4bf9
https://lesson.edu.ru/lesson/49f59f8c-d8b1-4566-9c92-02a0faff4bf9
https://lesson.edu.ru/lesson/393a3fa2-1439-4a34-9af1-137fd38fe1cd
https://lesson.edu.ru/lesson/393a3fa2-1439-4a34-9af1-137fd38fe1cd
https://lesson.edu.ru/lesson/49f59f8c-d8b1-4566-9c92-02a0faff4bf9
https://lesson.edu.ru/lesson/49f59f8c-d8b1-4566-9c92-02a0faff4bf9

10

AJIKaHBI: COCTaB U
CTpOEHHE,
TOMOJIOTHYECKUH PsijT

MeraH u 3TaH —
MPOCTEUILINE
MpEeACTaBUTENHN
AJIKaHOB

ANKeHBI: cOCTaB U
CTPOCHHUC, CBOMCTBa

OTuUIEH U IPONWIEH
— MpOoCTEeNIIne
MIPEACTABUTENN
AJIKEHOB

ITpakTryeckas pabora
Ne 1. «Ilony4yenue
STWJIEHA U U3yYEHUE
€ro CBOMCTB»

AJKangneHsl.
byranuen-1,3 u
MeTunOyraaueH-1,3.
ITonyyenue

bu6nuoreka LIOK

http://school-
collection.edu.ru/catalog/res/0abb6276-
4185-11db-b0de-0800200c9a66/view/

bubnunoteka LIOK

http://school-
collection.edu.ru/catalog/res/0abb6277-
4185-11db-b0de-0800200c9a66/view/

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/6608afcf-
£196-4d18-b7a6-1a48eac6125d
https://lesson.edu.ru/lesson/91f47564-
c58a-4a78-87ee-0bef39b56cfh

bu6nuoreka [IOK

https://vk.com/video-

221631774 4562392507ref domain=vide
oteka.apkpro.ru

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/fd4edd15-
ac5f-44a6-8079-f750750a68cl

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/77b02eb6-
8ed5-498d-962c-acafdaf422db



http://school-collection.edu.ru/catalog/res/0abb6276-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb6276-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb6276-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb6277-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb6277-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb6277-4185-11db-b0de-0800200c9a66/view/
https://lesson.edu.ru/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d
https://lesson.edu.ru/lesson/6608afcf-e196-4d18-b7a6-1a48eac6125d
https://lesson.edu.ru/lesson/91f47564-c58a-4a78-87ee-0bef39b56cfb
https://lesson.edu.ru/lesson/91f47564-c58a-4a78-87ee-0bef39b56cfb
https://vk.com/video-221631774_456239250?ref_domain=videoteka.apkpro.ru
https://vk.com/video-221631774_456239250?ref_domain=videoteka.apkpro.ru
https://vk.com/video-221631774_456239250?ref_domain=videoteka.apkpro.ru
https://lesson.edu.ru/lesson/fd4edd15-ac5f-44a6-8079-f750750a68c1
https://lesson.edu.ru/lesson/fd4edd15-ac5f-44a6-8079-f750750a68c1
https://lesson.edu.ru/lesson/77b02eb6-8ed5-498d-962c-acafdaf422db
https://lesson.edu.ru/lesson/77b02eb6-8ed5-498d-962c-acafdaf422db

CUHTETUYECKOTO
KaydyKa U pe3HHbI

AJIKAHBI: COCTaB U

0COOEHHOCTHU
CTPOCHUS, bubnmoreka [JOK
1 TOMOJIOTUYCCKUH PSIII. https://lesson.edu.ru/lesson/239b3575-
AneTnien — cc63-4665-8416-6fd7b4ff8336
MPOCTEUILIHI
npeaAcCTaBUTCIIb
AJIKUHOB
Breraucnenus 1o brbmmorexa LOK
12 ypaBHeHHIO https://lesson.edu.ru/lesson/6545bac3-
. da34-4a33-9904-21f551f8bd94
XUMHUYCCKOH PCaKIIU
ApeHbl: OCH301 U Bubmmorera LIOK
13 ronyor. TOKCHYHOCT https://lesson.edu.ru/lesson/0861f348-
5d8b-4b1f-b7d1-fbeee8f8d8df
apeHoB
I'enermueckas CBA3b
YITICBOROPOAIOB, bubimoreka [JOK
14 gz:lﬂfiiiﬁai:;;d https://lesson.edu.ru/lesson/f7485¢c99-
1bf2-4b00-8d3f-5fe9135747d1
PK: ucrounukn
YIJIEBOIOPOLOB B
CTaBpOHOJ'ILCKOM Kpac
[Ipuponnsie bubnmnorexka HOK
15 HWCTOYHUKH https://lesson.edu.ru/lesson/f7485¢99-
YTIIEBOIOPO/IOB: 1bf2-4b00-8d3f-5fe9135747d1

IIPUPOJHBIN a3 u



https://lesson.edu.ru/lesson/239b3575-cc63-4665-8416-6fd7b4ff8336
https://lesson.edu.ru/lesson/239b3575-cc63-4665-8416-6fd7b4ff8336
https://lesson.edu.ru/lesson/6545bac3-da34-4a33-9904-21f551f8bd94
https://lesson.edu.ru/lesson/6545bac3-da34-4a33-9904-21f551f8bd94
https://lesson.edu.ru/lesson/0861f348-5d8b-4b1f-b7d1-fbeee8f8d8df
https://lesson.edu.ru/lesson/0861f348-5d8b-4b1f-b7d1-fbeee8f8d8df
https://lesson.edu.ru/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1
https://lesson.edu.ru/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1
https://lesson.edu.ru/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1
https://lesson.edu.ru/lesson/f7485c99-1bf2-4b00-8d3f-5fe9135747d1

MOITYTHBIE HEPTSIHBIE
ra3bl, HeQTh U
MPOJTYKTHI €€
nepepadotku PK:
00bIYa MPUPOTHOTO
rasa B
CraBporonbCKoM Kpae

AJMUHUCTpaTUBHAS
16 KOHTpPOJIbHAs paboTa
3a 1 momyroaue
17 AHan3 KOHTPOJIbHOU
paboThl
[Ipenenbubie
OJTHOATOMHBIC
CIUPTHI: METAHOJI U bubnnorexka HOK
18 sTanoi. BogopoaHast https://lesson.edu.ru/lesson/450a962c-
cBs3b PK: ledb-4fcf-93ac-6b9779010e93
MIPOU3BOJICTBO
CIHUPTOB B
CTtaBpornoiabCKOM Kpae
bubmmoteka [IOK
MHoroaToMHbIC https://vk.com/video-
19 CIIUPTHI: 221631774 456239251?ref domain=vide
STWJICHTJIUKOIb oteka.apkpro.ru
TIIALEPUH
@DeHo: CTpOoEHUE bubnmnoreka [JOK
20 MOJIEKYJIBI, https://lesson.edu.ru/lesson/b1002a08-

¢buznyeckue u

b2c2-46eb-99ch-2558cabbecfe



https://lesson.edu.ru/lesson/450a962c-1edb-4fcf-93ac-6b9779010e93
https://lesson.edu.ru/lesson/450a962c-1edb-4fcf-93ac-6b9779010e93
https://vk.com/video-221631774_456239251?ref_domain=videoteka.apkpro.ru
https://vk.com/video-221631774_456239251?ref_domain=videoteka.apkpro.ru
https://vk.com/video-221631774_456239251?ref_domain=videoteka.apkpro.ru
https://lesson.edu.ru/lesson/b1002a08-b2c2-46eb-99cb-2558cabbecfe
https://lesson.edu.ru/lesson/b1002a08-b2c2-46eb-99cb-2558cabbecfe

XAMUYCCKHEC
CBOICTBA,
MIPUMEHCHHE

AJBIEeTUab!:
bopmanbpaerun u

bubmuoreka [JOK
https://lesson.edu.ru/lesson/58cc787f-

21 areTanbIeru/. 6a5d-43c6-aee3-2007a3185081
AneroH
OJIHOOCHOBHBIC
IIPCOCIIBHBIC
KEPEOHOBBIG KHUCJIOTHI: bubmorexa HOK
https://vk.com/video-
gp  MYPaBbHHAAH 221631774 4562391062ref _domain=vide
ykcycHas PK:
oteka.apkpro.ru
IIPpOU3BOACTBO
YKCYCHOﬁ KHCJIOTHI B
CTaBpOHOJ'IBCKOM Kpae
[IpakTnueckas padbora bubnmnorexka HOK
23 Ne 2. «CpoiicTBa https://lesson.edu.ru/lesson/44f208e9-
pacTBOpa yKCYCHOU 0bc5-489d-8378-33878433dddc
KHUCIOTHD»
CreapuHoBas u
OJ'IGI/IEOBaﬂ KHCJIIOTHI, BI/I6J'H/IOTGK3 HOK
24 KaK TpeACTABHTEH https://lesson.edu.ru/lesson/121ce3a6-
575a-478a-ab08-4145030b26a0e
BBICIIIUX Kap6OHOBLIX
KHUCJIOT
Mpg11a KakK coltu brbmmorexa HO.K .
https://vk.com/video_ext.php?oid=-
g5 | BBICIINX KapOOHOBBIX 221631774&id=456239086&hd=2

KHCJIIOT, UX MOIOIIEE
JIeHCTBUE



https://lesson.edu.ru/lesson/58cc787f-6a5d-43c6-aee3-2007a3185081
https://lesson.edu.ru/lesson/58cc787f-6a5d-43c6-aee3-2007a3185081
https://vk.com/video-221631774_456239106?ref_domain=videoteka.apkpro.ru
https://vk.com/video-221631774_456239106?ref_domain=videoteka.apkpro.ru
https://vk.com/video-221631774_456239106?ref_domain=videoteka.apkpro.ru
https://lesson.edu.ru/lesson/44f208e9-0bc5-489d-8378-33878433dddc
https://lesson.edu.ru/lesson/44f208e9-0bc5-489d-8378-33878433dddc
https://lesson.edu.ru/lesson/121ce3a6-575a-478a-ab08-4145d3b26a0e
https://lesson.edu.ru/lesson/121ce3a6-575a-478a-ab08-4145d3b26a0e
https://vk.com/video_ext.php?oid=-221631774&id=456239086&hd=2
https://vk.com/video_ext.php?oid=-221631774&id=456239086&hd=2

Croxuble 3(upbI Kak

bu6nuoreka LIOK

[IPOU3BOJIHBIE https://lesson.edu.ru/lesson/1434e7f0-1355-
26 KapOOHOBBIX KHCIIOT. 4cdb-9ce2-2f046ddd46f2
FPII[pOJ'II/IS CJIOXKHBIX
a¢upoB
Kupsr: ruaponus, bubmmoteka [JOK
27 [IPUMEHCHHE, https://lesson.edu.ru/lesson/c3e0467c-
Ouosornyeckas poJib 1679-4644-bebb-e68499e419bb
KHUPOB
L
Bascelime https://lesson.edu.ru/lesson/5877ff13-
28 dcf9-4f1c-bf90-e072453899cf
npeaCTaBUTCIIN:
TIII0K03a, PpyKTO3a,
caxapo3sa
bubmmoteka [IOK
Kpaxwman u nemtonosa https://lesson.edu.ru/lesson/1dcc4a9b-
29 KaK IPUPOJTHBIE 0476-4afe-97ff-bd872885bcld
MMOJIMMEPBI
bubmmoteka [IOK
30 AMWHBI: METHUJIAMUH U https://lesson.edu.ru/lesson/cc7cc048-
AHWINH €715-42ch-8h68-6d680ed0aaa?
a‘“;‘(;:f@‘;fggm e Bu6morexa LJOK
https://lesson.edu.ru/lesson/784c793d-
31 OpraHUYECKHE

COEIUHEHMS, UX
OHMOJIOrUYECcKOoe

edc3-407e-9f20-453bcd466d65



https://lesson.edu.ru/lesson/1434e7f0-1355-4cdb-9ce2-2f046ddd46f2
https://lesson.edu.ru/lesson/1434e7f0-1355-4cdb-9ce2-2f046ddd46f2
https://lesson.edu.ru/lesson/c3e0467c-1679-4644-bebb-e68499e419bb
https://lesson.edu.ru/lesson/c3e0467c-1679-4644-bebb-e68499e419bb
https://lesson.edu.ru/lesson/5877ff13-dcf9-4f1c-bf90-e072453899cf
https://lesson.edu.ru/lesson/5877ff13-dcf9-4f1c-bf90-e072453899cf
https://lesson.edu.ru/lesson/1dcc4a9b-0476-4afe-97ff-bd872885bc1d
https://lesson.edu.ru/lesson/1dcc4a9b-0476-4afe-97ff-bd872885bc1d
https://lesson.edu.ru/lesson/cc7cc048-c715-42cb-8b68-6d680ed0aaa2
https://lesson.edu.ru/lesson/cc7cc048-c715-42cb-8b68-6d680ed0aaa2
https://lesson.edu.ru/lesson/784c793d-edc3-407e-9f20-453bcd466d65
https://lesson.edu.ru/lesson/784c793d-edc3-407e-9f20-453bcd466d65

3HadeHue. Ilentuant
benku

32

Bceepocculickas
poBepoyHas padboTa -
Hrorosas
KOHTpOJIbHast paboTa

33

AHan3 KOHTPOJIbHOU
paboThI

OCHOBHBIE TTOHSTHUSA
XAMHUA
BBICOKOMOJIEKYJISIPHBI
X COEIUHEHUH

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/bfbd453e-
4934-44d0-b33d-ffde3ed1187c

34

IToBTOpeHue
OCHOBHBIE METObI
CHHTE3a
BBICOKOMOJICKYJISIPHBI
X COCIUHEHUH.

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/8f95d1bf-
36a2-449f-9014-572b7h23c4ba

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34



https://lesson.edu.ru/lesson/bfbd453e-4934-44d0-b33d-ffde3ed1187c
https://lesson.edu.ru/lesson/bfbd453e-4934-44d0-b33d-ffde3ed1187c
https://lesson.edu.ru/lesson/8f95d1bf-36a2-449f-9014-572b7b23c4ba
https://lesson.edu.ru/lesson/8f95d1bf-36a2-449f-9014-572b7b23c4ba

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabnble IlpakTuueckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
XUMHUYECKU 3JIEMEHT. ATOM.
1 DneKTpoHHAas KOHPUTYpALHS 1 0 0 bubmmorexa [IOK
p yp https://m.edsoo.ru/ff0d2a6c
aTOMOB
2 Bxonnas koHTpoJibHAs padoTa 1 1 0
Ilepronnueckuii 3aKOH 1
[Tepunonnueckas cucrema
3 XUMHUYeCcKHX 351eMeHToB 1. 1. 1 0 0 bu6mmoreka [IOK
MeHnpeneeBa, UX CBSI3b C https://m.edsoo.ru/00ada52c
COBpPEMEHHOM Teopuei
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX
2JIEMEHTOB U UX COCAMHEHUMN
0 TPYIIIIaM U TIEpUoJaM.
4 3Hafe}I,-IHI/I€ e HozlljnquKoro 1 0 0 bubmmorexa [TOK
P https://m.edsoo.ru/00ada52c
3aKOHA M CUCTEMBI
XUMHYECKHX 3jieMeHToB J[. 1.
MeHieneeBa B pa3BUTHH
HayKH
Crpoenue BenecTna.
. bubnmnoreka [JOK
Xumudeckas CBs3b, €€ BUIBI;
https://m.edsoo.ru/00adac34
5 MeXaHU3MbI 00pa30BaHUs 1 0 0
. bubmmoreka LIOK
KOBAJICHTHOM CBSI3H.
https://m.edsoo.ru/00adaab8
Bonopoanas cBsa3b



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

10

11

BaneHTHOCTD.
DJIEKTPOOTPULIATETLHOCTb.
CrernieHb OKHCIICHHS.
BemiecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsaTHE O AUCTIEPCHBIX
cucremax. Mctunuble u
KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10J1s1 BelecTBa B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa

HCOPIraHUYCCKUX COG,Z[I/IHeHI/II‘/'I.

I'eneTnyeckas cBs3b
HCOPraHMYCCKUX BCIICCTB,
PAa3JIMYHBIX KJIACCOB

Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHWYECKON XMMHUH. 3aKOH
COXPAaHEHHUsI MACChI BEILECTB;
3aKOH COXPaHEHHUs 1
MPEBPALLCHUS SHEPTUU TTPU
XAMHYECKHUX PEAKIUAX

CkopocTb peakiu.
OOpaTtuMble peakIuu.
XUMHUYECKOE PABHOBECHE

[IpaxkTuueckas padora Ne 1.

«BnusHIE pa3nuYHbIX
(bakTOpOB Ha CKOPOCTH

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d350c

bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2
bubmuoreka [JOK
https://m.edsoo0.ru/00ad9474
bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

XAMHYECKON PEAKIIUN»

12

DNEKTPOIUTHYECKAS
nuccounanusd. [lonstue o
BOJIOpOIHOM Toka3atese (PH)
pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['mapoinus
OpPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

13

OKHCIUTENBHO-
BOCCTaHOBUTEIIbHBIC PEAKIINH.
[TonsiTHE 00 MEKTpOIH3E
pacIuIaBoB U paCTBOPOB COJICH

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

14

15

AJIMUHHCTpaTHUBHAS
KOHTpOJIbHAsA padora 3a 1
M0JIyTo/1ue

Mertaibl, X MOJOKEHHUE B
Ilepuonnueckoi cucreme
XUMHYECKHUX 3jiemMeHToB J[. 1.
MenzeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O0miue
¢duznyeckue cBoicTBa
METaJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e

16

CrnaBbl METAIIIOB.
DIIEKTPOXUMUYECKAN P
HanpspkeHud metauio PK:
MOJIy4YE€HUE METAJUIOB B
CraBponoiabCKoOM Kpae

bu6mmorekxa [JOK
https://m.edsoo.ru/00ael1156

17

XUMHYECKHE CBOWCTBA
BOKHEUIIINX METAJLIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

(HaTpuii, KU, KAJIbLIUM,
MarHui, aJlOMAHUAN) U UX
COCIUHEHUN

bubauoreka
https://m.edsoo.ru/00ael4b2

XUMHYECKUE CBOMCTBA XpoMma,

bubmuoreka [JOK

https://lesson.edu.ru/lesson/a0fc4517-

18
MEOU U UX COSIUHEHUHN 840d-437b-bdbc-ccc08c69ead4
19 XuMHYECKHe CBOMCTBA LIMHKA, bubmuorexka [JOK
JKele3a U UX COEIMHEHUN https://m.edsoo.ru/00ae1d86
[IpakTuueckas padora Ne 2.
" bubnmoreka [JOK
Pemienne
20 https://m.edso0.ru/00ae1156
AKCTIICPUMEHTAIBHBIX 33724 110
Teme «MeTasabs»"
Hemeramniel, X MMOJ0KEHUE B
[Iepnoanueckoii cucreme
21 XUMHYECKUX deMeHToB 1. 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adeea6
MeHeneeBa 1 0COOEHHOCTH
CTPOEHHS aTOMOB
dusnyeckre CBOMCTBA
HEMETAJIOB. AJIOTPONIHS
22 HEMETAJIOB (Ha mpuMepe bubmmorexa [OK
PHMED https://m.edsoo.ru/00ade64a
KHCTI0poJia, cephl, hocdopa u
yriepoja)
XUMHUYeCKHe CBOMCTBA
23 rajoreHoOB, CEPBI U UX bubmiorexa HOK
> 5P https://m.edsoo.ru/00addfe2
COCAUHECHUI
24 XuMudeckye CBOMCTBA a30Ta, bu6mmoreka [JOK
dbocdopa 1 UX COeTUHEHHI https://m.edsoo.ru/00adeea6
25 XuMHYECKHEe CBOICTBA bu6mmoreka [JOK



https://m.edsoo.ru/00ae14b2
https://lesson.edu.ru/lesson/a0fc4517-840d-437b-bdbc-ccc08c69ead4
https://lesson.edu.ru/lesson/a0fc4517-840d-437b-bdbc-ccc08c69ead4
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00adeea6

yriepojia, KpeMHHUS U UX
COCIMHEHUN

https://m.edsoo.ru/00adfd9c

26

27

28

29

30

31

32

[IpumeHeHne BaXKHEUIINX
HEMETAaJJ0B U X COCTUHCHUH

0O0001EeHuEe 1
cHcTeMaTH3amys 3HaHuH 110
TeMe «HemeTaby.
Brruucnenust mo ypaBHEHUSIM
XAMHYECKHUX PEaKUUi U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas paborta Ne 3.
«Pemenne
AKCIIEPUMEHTAIIBHBIX 33/1a4 0
teme "Hemerasibt"»

HCOpFaHI/I‘IeCKI/Ie u
OpTaHU4YC€CKUC KHUCJIOTHI.
HeOpFaHI/I‘{eCKI/IC u
OpTraHNU4YCCKUC OCHOBAHUA

Ponb xumuu B o0OecrieueHHN
9KOJIOTHYECKOM,
JHEPreTUYECKOM U MUILEBOMN
0€30MacHOCTH, pa3BUTUHU

M€ IUIINHEI

[IpencraBnenwus 06 0OmMUxX
HAYYHBIX TPUHIIUATIAX
MPOMBINIJICHHOTO TTOJTyYeHUs
Ba)KHEHIIINX BEIIECTB

Hroropas KOHTpPOJIbHAA pa60Ta
3arojg

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2
bubmuoreka [JOK
https://m.edsoo.ru/00ae027e

bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d497a

AHannu3 UTOroBO¥

33 . 1
KOHTPOJIbHON paboThI
34 YenoBek B MUpE BELIECTB U 1 bubnnoreka [JOK
MaTepHUaoB https://m.eds00.ru/00ad9ch2
OBILEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME



https://m.edsoo.ru/00ad9cb2




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






