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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUM Ha ypOBHE CpeIHETO 00IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOTO 3aK0HA 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumny,
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHs (eaepaibHOW 00pa3oBaTEIHLHOM MPOrPaMMBbI CPETHETO
obmero o6Opazoanusi (POIlI COQO), mpencrasieHHpix B DemepasbHOM TrOCyIapCTBEHHOM
obpasoBatenbHOM ctanaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOTO MpeaMmeTa
«Xumusi» B 0o0Opa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit @enepanuu, peaanu3yONIMX
OCHOBHBIE 00pa3oBaTeJbHBIC MPOTPAaMMBbI, M OCHOBHBIX MONOXKEHUH «CTpareruu pa3BUTHSA
BocnuTaHusd B Poccuiickoii @Penepanun Ha nepuox g0 2025 roxma» (Pacmopspkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOIOB K pa3pabOTKe MNporpaMmbl O XUMHH, K OIpPEIEICHHIO O00Ien
CTpaTeruu 0Oy4eHUs, BOCIIMTAHUS U PAa3BUTUSA O0YUaIOIIMUXCs CPEICTBAMU YUEOHOro MpeaMeTa
«Xumus» a1 10-12 knaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHILIETITYaJbHBIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH, COAEp)KaHHs, pPEe3ylbTaToB OOyueHHs H
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITY CKHHKOB.

Xumudeckoe oOpa3oBaHHME, TIOJy4aeMOe BBITYCKHUKaMH  00Ieo0pa3oBaTeIbHON
OpraHu3alluM, SBISETCA HEOThEMJIEMOHW 4YacThl0 MX 00pa3oBaHHOCTH. OHO  CIyXHT
3aBEpILAIONIMM 3TAllOM PEANN3alMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX
LEHHOCTEH, MNPUCYIIMX LEJOCTHOM cHUCTeMe XHMHUYECKOro o0pa3oBaHMA. OTH LEHHOCTU
KacaloTCsl TIO3HAHUS 3aKOHOB NPHUPOJbI, (POPMUPOBAHMS MHPOBO33PEHHSI M OOIIEH KyJbTYphl
YeloBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY 310POBBIO H
npupoaHoil cpene. Peanusyercs xuMudeckoe oopazoBaHue 00yJaromUXcs Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl CpeJCTBaMH y4eOHOro IMpenMera «XUMUs», COIEp:KaHue M MOCTPOCHUE
KOTOPOTO ONpeAENeHbl B IMpOrpaMMe MO XMMUU € Y4YETOM CHEUU(PHUKH HAyKH XUMHH, €€
3HAa4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KU3HU OOIIECTBA, a TAKXKe C Y4ETOM OOLIUX
Hesiel ¥ IPUHIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepannu.

XuMHS Kak 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO pOJib B COBPEMEHHOM
LIUBWJIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalIbHOW KyJbTypbl. OHa BHOCHUT CBOH BKJIajd B
(opMHpOBaHUE PAIIMOHAIFHOIO HAYYHOTO MBILIUICHUS, B CO3[JaHHE IIETOCTHOTO MPEICTaBICHUS
00 OKpY’KaroleM MHpE Kak O €IMHCTBE MPHUPOJIBI M YEJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHHU
Ha OCHOBE IIOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOILEro MHpa, OCO3HAHUS B3aUMOCBS3H
MEX]y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3aumoneicTBYss ¢ JPYyrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS —cCTaja
HEOThEMJIEMON YacTbI0 MHUPOBOHM KyJBTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KHU3HU KaXJ0ro wieHa oOmiectBa. CoBpeMEeHHas XMMHUS KaK HayKa CO3HWJATeNIbHAs, KaKk HayKa
BBICOKMX TEXHOJOTMH HAaIpaBlieHa Ha PEHICHHE TIIOOATbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YEeJIOBEUYECTBA — CBHIPbEBOM, JHEPreTUYCCKOM, IHUIEBOH, HSKOJOTHYECKOW O€30MacHOCTH |
OXpaHBbI 3JOPOBBS.

B coorBercTBMM ¢ 0OUIMMM LEISIMH M TNPHUHLUIAMH CpeaHero oOriero oOpa3oBaHus
conepkanue npeamera «Xumus» 10—12 kiaccel, 6a30Bblli ypOBEHb U3yUEHUs1) OPUEHTHUPOBAHO
IPEUMYILIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJArOTOBKY OOYyYarOIIMXCs, HEOOXOOUMYIO UM JUIs
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOIOJDKEHUSI 00pPa30BaHUs B PA3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmsitomiuMu  ipeMeTa «XHUMHUSA» SBIAIOTCA 0a3oBble Kypcbl — «OpraHuueckas
XUMHA» U «O01Ias 1 HeOpraHMYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKAaHUs KOTOPBIX



SIBJISIFOTCS] OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHWN 10 HEOPTaHUYECKOH XUMHH (C BKIIOUEHUEM
3HAaHUW U3 OOILIEH XUMHM) U OpraHndeckorl Xxumuu. GopMUPOBAHKE TAHHOW CHUCTEMbI 3HAHUU
OpU U3YYEHUH NpeaMeTa 00ecleyrMBaeT BO3MOXHOCTh PAacCMOTPEHHUSI BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB ¥ TEOPHI XUMHH.

CtpykTypa comepkanus KypcoB — «Opranudeckas xumus» U «O01mas u HeopraHmdeckas
XUMUS» chopMHpoBaHa B IpOrpaMMe MO XMMHUH Ha OCHOBE CHUCTEMHOTO MOAXO0AA K M3yUYEHUIO
y4eOHOTOo Marepuajga W OO0yCJIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHHWHN Ha
OTpeAeNEHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKONM XHMMHU BEIECTBa
paccMaTpUBalOTCS Ha ypOBHE KJIACCHUYECKON TEOPUHM CTPOECHMSI OPraHMYECKUX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX MPEJICTABICHUM O CTPOEHUM BEIIECTB.
Csenenusi 00 M3y4yaeMmblX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB A0
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHMueckod XWMHUHU MOJTY4aroT
pazBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs TEpBOHAYAIBHBIC
NPECTaBICHNS O XUMHUYECKOH CBS3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIUH.

[Ton HOBBIM yIJIOM 3peHUsl B IMpeaMere «XuUMus» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3yYeHHBII Ha YypPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUECKUI MaTepuan u
(akToJIOrHYECKUE CBEJCHMS O BELIECTBaX U XMMHMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OOm1as © HeopraHuyeckass XUMHUsS» OOyYaroImIMMCS MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HaUEHUE TMEPUOJMYECKOTO 3aKOHA C OOMIETEOPETUYECKUX M METOJOJOTHUECKHX TMO3HIIHM,
riry0xe TOHSATh HCTOPUYECKOE H3MEHEHHe (YHKIHUIl 3TOro 3akoHa — OT oOoOIIarouei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BOKHEHIIUX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHUH, a TAaK)Ke 0 XMMHUYECKUX PEAKIIUIX, UX CYIIHOCTA U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomonHsietcs B Kypcax 10 — 12 kmaccoB dneMEHTaMH  COAEPXKAaHUSA, HMEIOIIUMHU
KyJIbTYPOJIOTHUECKUIT M MPHUKIAAHON XapakTep. ODTH 3HAHUS CIIOCOOCTBYIOT MOHHUMAHHUIO
B3aMMOCBSA3M XMMHMHU C JIpyTUMU HayKaMH, pacKpblBalOT €€ pojb B I103HABaTEIbHOU U
MPAKTUYECKON AEsITebHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIHUTAHHIO YBaXKEHHS K IMpoOIeccy
TBOpYECTBA B O0JACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUNH XUMHUHU, TOMOTAIOT BBIMTYCKHHUKY
OPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH €€ NI MOMOJIHEHMsI 3HAHUM, pellieHus
MHTEJJICKTYalIbHBIX M SKCIEPUMEHTAIBHBIX HCCIIENIOBAaTeNIbCKUX 3a1ad. B 1eiaoM conepikaHue
y4eOHOro mpeaMeTa « XMMUs JaHHOTO YPOBHS M3yY€HHUs OPUEHTUPOBAHO HA (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TIOHUMAHUS (PHIOCOPCKUX HIEH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTAaHUYECKOTO U OPraHUYECKOro MUpa, 00yCIIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh MPUPOIHBIX SBJICHUHN MyTEM HIKCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUM MEXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHUTKAMU,
OCO3HaHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke mpobdiem cOepexeHHs
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B muiane pemienuss 3amad  BOCHMTAHUS, Pa3BUTHUA M COIMAIM3ALMU  O0YyYaroUIUXCs
MOPUHATBIE MPOTPAMMON MO XUMHUH TMOAXOAbl K ONPEACNECHUIO0 COJEp)KaHUsS U TOCTPOSHUs
npeaMeTa IpeaycMaTpuBaloT (OpPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX NEHCTBHA, MMEIOIIUX
0a30Bo€ 3HaUEHUE I PA3IUYHbBIX BUIOB JEATEIBHOCTH: PELICHHS IpobeM, IOUCKa, aHaIu3a 1
00paboTkn wHpOpPMAIUU, HEOOXOMUMBIX IJIsi TPHOOPETEHUS OMbITa MPAKTUYECKOW U
UCCIIeIOBATENLCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MO3HAHWU XUMHUHU.



B mpaxTuke npenogaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus, Tak U
Ha ypOBHE CpeAHero oomero oOpa3oBaHUs, TPU  ONPEACICHHH  COAEPIKaTeIbHON
XApaKTepUCTUKKM LeJied H3y4eHHUs IpeIMeTa HalpaBI€HUEM IEpBOCTENCHHON 3HAYMMOCTH
TPaJULMOHHO Tpu3Haércd (HOpMUPOBAHME OCHOB XHMHUYECKOM Hayku Kak oO0JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, IMPAKTHYECKOW JESITEIBbHOCTH 4YeJIOBeKa M Kak OJHOTO U3
KOMIIOHEHTOB MHPOBOH KyJnbTypbl. C METOIMYECKOH TOYKM 3pPEHHS TaKOW TOAXOI K
OIIpEIENICHUIO 1IeIei U3y4YeHuUs peAMETa SIBJIIETCSI BIIOJIHE OIPAaBIaHHbBIM.

CornacHo JaHHOM TOYKE 3PEHUS IVIaBHBIMU LEJIIMU U3ydeHus npeamera «Xumus» (10 —
12 k1) ABASAIOTCS:

e (GOpMHpPOBaHHE CHCTEMbl XHUMHUYECKUX 3HAHMM KaK Ba)KHEHINEH COCTaBIISIONICH
€CTeCTBEHHO-HAy4YHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeXkKAT KIIOUEBbIC MOHSATHS,
(yHIaMEeHTaNbHBIE 3aKOHBI W TEOPHUH XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H
MOHMMaHHE CYIIHOCTH JOCTYNHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
O3HAKOMJIEHHE C UCTOPHUEN MX Pa3BUTHUS U CTAaHOBJICHUS;

e (opMuUpOBaHME U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX IO3HAHUS BEILECTB U
XMMHUYECKHX PEAKIMHA, HEOOXOAUMBIX Ui MPHUOOPETeHHUs YMEHMH OpUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBICHUH, UMEIOIINX MECTO B MPUPOJIE, B IPAKTUIECKOH U
MOBCEIHEBHOMN JKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JAEATENbHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM H
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COONIOJICHHEeM TMpaBui 0e30macHOro
oOparreHus ¢ BeeCTBAMH.

Hapsany ¢ atuMm, comep:karenbHas XapakTepUCTHKA Lelel U 3a1ay U3ydeHUs MpeaMeTa B
nporpaMMe 1o XMMUHU yTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IPHOPUTETAMHU
B CHCTEME cpenHero oobimiero obOpaszoBaHus. CerogHsi B MpenofaBaHWM XUMHH B OoJbIIel
CTENEHU OTHAETCS NPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE CoJepXKaHus OOyuYeHMs,
OPUEHTUPOBAHHOM Ha TOATOTOBKY BBIIYCKHHMKA 00IIe00pa3oBaTeIbHONM  OpraHu3alui,
BJIAJICIONIET0 He HAOOpOM 3HaHMM, a (YHKIMOHAJIBLHONW IPaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHHUSMHU aKTHBHOTO TIOJYYCHHUS! 3HAHWH W MPUMEHEHHS WX B PEAbHOW KM3HH JUIS PEIICHHS
NPaKTUYECKUX 3a/1a4.

B cBi3u ¢ 3TUM mpH U3ydYeHUM TMpeaMeTa «XHUMHUS» JOMUHHpYIOLIEe 3HAYCHHE
nproOpeTaroT TaKKue IeNd U 3aJ1auH, KakK:

amantanysg  OOydYaloOmMXCSl K  YCJIOBUSIM  TUHAMHYHO  pPa3BHBAIOLIETOCS  MHPA,
(opMHpOBaHNE HHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSATEJILHOMY MPHUHATHIO TPAaMOTHBIX PELIEHUA B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

¢opMupoBaHUe y OOYyYarOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
UMEIOIUX YHUBEPCAIbHOE 3HAYCHHE ISl PA3IMYHBIX BUOB JIEATEIBbHOCTH: PELICHUs IpoOeM,
Moucka, aHalm3a U 00paboTku HMHQPOpMAIUHK, HEOOXOAMMBIX Ui TPUOOpPETEHHS OIMbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAET BAa)KHOE MECTO B MO3HAHWUU XMMMH, a TAKXKE JUIS OLIEHKU C
MO3HIINI YKOJIOTHUECKOW O€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUUECKUX MPOIIECCOB
Ha OpraHu3M 4eJIOBeKa U IPUPOAHYIO Cpeay;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yYaromuxcs: CHOoCOOHOCTH CaMOCTOSITETIbHO TNPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C KU3HCHHBIMU ITOTPEOHOCTSMH, UCTIONB30BAaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH JUIsl IOMCKA U aHAINU3a y4eOHOM M Hay4HO-IIOMYJIAPHON MH(DOPMALUU XUMUYECKOTO
COJICPKAHUS;



dbopMUpOBaHUE U Pa3BUTHE y O0YYAIOIIUXCS ACCOIUATHBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOJIOIaTeIEHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U NMPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTaHHE Yy OOydJamomuxcs YOeXIEHHOCTH B TYMaHHUCTHUYECKON HampaBIEHHOCTU
XUMHUHM, €€ BaXHOH pONMM B  PEIIEHUH TJIOO0ANBHBIX  MPOOJEeM  palloHAIBHOTO
NPUPOAONOIB30BAHUS, TOMONHEHHUS SHEPreTUYECKUX PECYpCOB W COXPAaHEHHs IMPHPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpeX)HOro0 OTHOIICHHS K NPHUpPOJE U CBOEMY
3JI0pPOBbIO, @ TAK)KE MPUOOPETEHUS OMbITa UCIIONB30BAHUS MMOTYUYCHHBIX 3HAHUM JJIS TPUHATHUS
TPaMOTHBIX PEIICHUN B CUTYAIIUSX, CBSI3aHHBIX C XUMUYECKIUMHU SIBIICHUSIMHU.

B ydeOHOM mane cpemHero oOmiero o0pa3zoBaHus NMpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJUT B COCTaB NpeaMeTHON o0iacTu «EcTecTBeHHO-HayUHbIE IPEAMETHDY.

O011ee yuCIo 4acoB, OTBEACHHBIX ISl U3YUYEHHsS] XUMHH, CPEIHETO O0IIero 00pa3oBaHMsl,
cocraBmsiet 170 gacos: B 10 kimacce — 34 vaca (1 gac B Henenio), B 11 kinacce — 68 gacos (2 vaca
B Heziento) U B 12 kiacce -68 yacoB (2 yaca B HEZIETIO).

COJEPKAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTuyeckne 0CHOBbI OPraHUYeCKOH XUMHU

[IpeameT opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B MOJIYYCHUH
HOBBIX BEILIECTB U MaTepHasIoB. TeopHs CTpOEHUs OpraHnueckux coeaunenuid A. M. bytneposa,
e€ ocHOBHBIC MONIOKEeHUA. CTPyKTypHBIE (DOPMYJBI OpPraHMYECKUX BEIIECTB. [ oMoIOTHs,
M30MepHs. XUMHUUYECKas CBS3h B OPraHUYECKUX COCTMHEHHIX — OJITMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o  kraccuukamwu  OPraHWYCCKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIMHEHUIl (cucreMarudeckas) W TpHUBHAJIbHbIE Ha3BaHUS BaKHEUIINX
MIPEICTABUTENEH KIaCCOB OPraHMYECKUX BEIIECTB.

DKCIEepUMEHTAIbHBIE METOAbl U3YUEHUS! BEIIECTB M WX MPEBPALECHUN: 03HAKOMJIEHUE C
oOpasiamMu OpraHMYeCKUX BEIICCTB M MaTepHallaMH Ha WX OCHOBE, MOJCIUPOBAHUE MOJICKYJI
OpraHMYECKHUX BEIECTB, HAOMIOJACHHE U ONUCaHHE JEMOHCTPAIIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJI1aBlIeHUEe, OOyTIMBAaHUE U TOPEHHE).

Yraesonoponbl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOrMYecKHi psa. MeTan u 3TaH — mpocTelune
NPEJICTABUTENIN aJKaHOB: (U3MYECKHEe W XHMHUYECKHE CBOWCTBA (peaklMH 3aMelleHus U
TOpPEHUS ), HAX0XICHHUE B IPUPOJIE, TOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIIEH U MPOMWIEH — MPOCTEeHIne
MPEACTABUTEHN AJKCHOB: (PU3MUYECKHME M XUMHUYECKHE CBOWMCTBA (pEakiWH TUIPUPOBAHUS,
raJIOT€HUPOBAHUS, THIpATAllUU, OKUCIICHUS U TIOJMMEpPHU3allin), MOTyYeHHE U TPUMEHEHNE.

Anxanuensl: OytaaueH-1,3 u metunOyrtaaues-1,3: cTpoeHHe, BaXHEUIINE XUMHUYECKHE
cBoOMcCTBA (peakuus noaumepusanun). [lonydeHne CHHTETHYECKOTO KayyyKa U PE3UHBI.

AJNKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHH psif. AlLETUIeH —
MPOCTEUIIINN TIPEICTABUTEINb ATKHHOB: COCTAB, CTPOCHHE, (PU3UUYECKHUE M XUMUIECKHUE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TATOTCHUPOBAHMS, THAPATAIINH, TOPEHHS ), TOyUYeHUE U IPUMEHEHHE.



Apensl. benson: cocrtaB, cTpoeHue, (U3NYECKHE M XUMUYECKHE CBOWMCTBA (pEaKIuu
TAJIOTCHUPOBAHUS M HUTPOBAHUS), MOJIYYCHHE W TPHUMEHEHUE. T071yon. cocmas, cmpoeHue,
Quszuueckue u xumuueckue ceolcmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOyYeHue U
npumeHnenue. TOKCUYHOCTH apeHOB. [eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJAMU,
MMpUHAMJICIKAIIUMU K Pa3JIMYHBIM KJIaCCaM.

[IpupoaHBIe UCTOYHHUKH YTIIEBOIOPONOB. IIpupoaHbIiA Ta3 M MOMyTHBIE HE(TSHBIC Ta3bl.
Hedtr u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH HEePTH: TMEpPeroHka, KPEKHHT
(TepMUYECKH, KaTaTUTHYeCKuil), muponus. [IpoaykTel nepepaboTku HeTH, NX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yToJib ¥ POYKTHI €10 MepepadoTKy.

3KCHepI/IM€HTaHBHBIe MCTOABI U3YUYCHHA BCUICCTB U HX HpeBpaHIeHHfII O3HAKOMJICHUE C
oOpa3lamu MmiacTMacc, KaydyykoB U pe3uHbl, koyuiekiuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJ YIJIEBOJAOPOJOB M TaJOr€HONMPOU3BOJHBIX, IMPOBEACHUE NPAKTHYECKOW pPabOTHI:
[IOJIyYEHUE STUIICHA U U3YUYEHUE €rO CBONCTB.

Pacuérnbie 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peaknuu (Maccel, o0ObEMa, KOJUYECTBa
UCXOIHOTO BEIIECTBA MJIM MPOAYKTAa pPEaKlIHUU MO HM3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OIHOTO U3 UCXOAHBIX BCIICCTB UJIK NPOAYKTOB peaKI_[I/II/I).

Me:xknpeaMeTHble CBSI3H.

Peanuzanus MexXnpeaMETHBIX CBSA3EH NMPU M3y4YEHUU opraHudeckor xumuu B 10 kiacce
OCYIIECTBIISIETCS. Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHHA, Tak U
HOHHTI/II\/'I, ABJIIFIOINUXCS CUCTCMHBIMU [UI OTACJIBHBIX IMPEAMETOB CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.

OO01me ecTeCTBEHHO-HAYYHbIC TOHSATHSA: SIBICHWE, HAay4YHBIM (akT, TUIOTE3a, 3aKOH,
TEeopus, aHaju3, CHUHTE3, KiIaccupuKaluusg, T[EePUOJUYHOCTh, HAONIOIEHUE, HU3MEpEeHHe,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepus, JHEPTus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, JHEPTeTUYECKUI YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3NUYECKUE BEIMYUHBI U CTUHUIIBI
AX UBMEPEHHUS.

buonorus: knerka, opranusm, 6uocdepa, 0OMeH BEIIECTB B OpraHnu3me, GOTOCUHTE3.

I'eorpacdus: MuHepanbl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOMaeMBbIe, TOTLTUBO, PECYPCHI.

Texuonorus: MUIICBBIC NPOAYKTBI, OCHOBBI PAlIMOHAJIBHOI'O MIUTAHUS, MOIOIIIUC CPCACTBA,
JICKAPCTBCHHLIC 1 KOCMCTUUYCCKHUE MPErapaThbl, MaTCPpHAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

11 KUIACC

OPI'AHUYECKAS XUMUA
IIpousBoaHbIE YI1€BOIOPOI0B

Kuciaopoacoaepxkamme opranudeckue coeIMHeHUs

[IpenenpHBIE OAHOATOMHBIE CHHUPTHL. MeTaHON W STaHON: CTpoeHue, (U3MYECKue u
XUMHUYECKHE CBOWCTBA (pEaklMu C aKTHUBHBIMHU METaJUIaMHU, TaJIOT€HOBOJIOPOAAMH, TOPEHUE),
npUMeHeHre. BogopoaHble CBsI3U MEXAy MOJIEKYJaMu CIUPTOB. JlelicTBHE METaHOoJIa U 3TaHOJIa
Ha OpPraHu3M YeJOoBeKa.

MHoroaromMHble CHUPTHI. ODTWICHIVIMKOAb U TIULEPUH: CTPOCHUE, (U3HUECKue U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO MIETOYHBIMU METalIaM1, KaYeCTBEHHAsI peaKlus Ha



MHOIOaTOMHBIE CIUPTHI). JlelicTBuEe Ha opraHu3M uenoBeka. lIpuMeHeHue riauuepuHa u
TUJICHTJIUKOJISL.

®deHoJ: CTpOeHHWE MOJEKYJbl, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA. TOKCHUYHOCTH
denona. [Ipumenenue genomna.

Anpnerunsl M kemouwl. DOpManbIerHj, aueTalbACTHA: CTpOCHUE, (u3nueckue u
XUMHYECKHE CBOWCTBA (pEakUUU OKHUCIIEHHUS WU BOCCTAHOBJICHHUS, KayeCTBEHHBIC pEaKLUM),
IIOJIy4YEHUE U IPUMEHECHHE.

OnHOOCHOBHBIE MpesebHble KapOOHOBBIE KHCIOThl. MypaBbuHAst U YKCYCHasl KUCJIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME TS KJ1acca KUCIIOT, PeaKlus
sTepuuKanmu), ModyuyeHue u npuMmeHeHue. CreapuHOBas M OJEMHOBas KHUCIIOTBHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 23Ul KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ 'MApPOIN3 CIOKHBIX 3()UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. bruonorudeckas poib KUPOB.

VYrneBonpl: cocTaB, Kiaccu(ukaius yriieBooB (MOHO-, IU- U Moaucaxapusl). [mroko3a —
OPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIbl, (PM3UUECKHE M XUMHUYECKHE
cBoiicTBa (B3aumogeiictBue c¢ ruapokcuaoM Meau(ll), okucinenme amMMmuadyHbBIM PACTBOPOM
okcuga cepeopa(l), BoccraHoBiIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B TMPHUPOJE,
npUMeHeHue, Ouosoruueckas poib. @orocunre3. @pykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a Kak IpupoaHble noaumepbl. CTpoeHne Kpaxmaia U LEJUIIOJI03bI.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA KpaxMaia (IrMIpoju3, KaYeCTBEHHAs PEaKLus C HOJO0M).

OKCHepUMEHTAJIbHbIE METOJbl W3Y4YEHHsS] BEILIECTB M MX MPEBPALLEHUIl: NPOBEICHUE,
HaOJIOZIEHUE U ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAYECTBEHHBIE
peaKkIMyd OJHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHosa okcugoM Mmenu(Il)), mMHOroaromMHbIX
cnupToB (B3aumojeiicTBue rauuepuHa ¢ ruapokcuaom meau(ll)), amprerngoB (okuciIeHHE
aMMHa4yHbBIM pacTBopoM okcuna cepebpa(l) u rumpoxcumom wmenu(Il), B3ammoneiicTBue
Kpaxmajga C HWOJOM), MPOBEACHUE MPaKTUYECKOW padOTHl: CBOMCTBAa pacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnnle 3agaun.

Bobuncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJINYeCTBa
MCXOJIHOTO BEIIECTBA WJIM TPOAYKTa PEaKIHH IO W3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WIN MPOILYKTOB PEAKILIUN).

A3oTconeprkalie OpraHn4eckKiue COeAMHEHNU.

AMUHOKHCIOTBL Kak aMmQoTepHble OpraHuyeckue coeauHeHus. dusnyeckue u
XMMHUYECKHE CBOICTBA aMMHOKUCIOT (Ha mpuMepe IuuuHA). buonoruueckoe 3HaueHue
aMUHOKHUCIIOT. [lenTuast.

benku kak mpupoaHble BBICOKOMOJIEKYJISIpHBIE coennHeHus. [lepBuuHasi, BTOpUYHas |
TPEeTUYHAsi CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: THUIPOJIN3, JEHATypaIus,
Ka4eCTBEHHBIC peaKuy Ha OCJIKH.

OKclepUMEHTAIbHbIE METOJbl M3Y4EHHUS BELIECTB M MX IpEBpAalleHuil: HaOIoAeHuEe U
ONHCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IMpH HarpeBaHWM, LIBETHBIE
peakuuu OEIKOoB.

BbicokomoiieKkyIsipHbIE COeJUHEHHS

OCHOBHBIE TOHATHS XUMHUH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUH: MOHOMEp, IOJIIMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUKU, CPEIHAs MOJeKyJsspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPHU3ALUS U TOJIMKOHICHCALIMSL.



OKCHepUMEHTAJIbHBIE METO/Ibl M3Y4YEHMsI BELIECTB U MX NPEBPAILICHUN: O3HAKOMIIEHHUE C
oOpa3LamMu NpUpOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyyKOB.

MexnpeameTHble CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsi3ed NMpU M3Y4YEHHMH OopraHudeckod xumuu B 11 kiacce
OCYILIECTBIISIETCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk W
MOHSTUMN, SBJSIOUINXCS CUCTEMHBIMU JJIS1 OTJENIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4yHbIE IOHATHS: SIBICHUE, HAyuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KiIacCUPUKAIMs, TMEepPUOAUYHOCTb, HAOIIOJCHUE, HU3MEpPEHUe,
AKCIEPUMEHT, MOJICITMPOBAHUE.

®usuka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPT€TUUECKUI YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEITUYMHBI U €AMHUIIBI
UX U3MEPEHUs.

Buonorus: kinerka, opranusM, Ouocdepa, oOMeH BelIECTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCIIKH, yTICBOIbI, JKUPHI, (DEPMEHTHI).

["'eorpadus: MuHepaiibl, TOpHbIE IOPO/bI, T0JIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NHILEBbIe MPOAYKThI, OCHOBBI PALlMOHATIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MPenapaThbl, MaTepUabl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

12 KUIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckue 0OCHOBbI XMMHH

XuMHUecKui sreMeHT. AToM. Sapo artoma, H30TONBL. DIEKTPOHHAs 00O0JIO0YKA.
DHepreTHYecKue YPOBHH, TIOyPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d- 3meMeHTsl. OcoOeHHOCTH
pacopeienieHns 3JIEKTPOHOB MO OpOUTaIsiM B aTOMaxX 3JEMEHTOB NEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHGUTYpaIHs aTOMOB.

Ilepuonuueckuit 3axkoH u Ilepuoguueckas cucrema xuMudeckux snemeHtoB [l H.
MengeneeBa. CBsi3p nepuoAMYECKOro 3akoHa U llepuoanueckoil cHCTEMbl XUMHUYECKHX
snemeHToB [[. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHHUS CBOWCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
10 TpyIIam U rnepuojam. 3HaueHHe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAyKU.

CrpoeHue BemecTBa. XWMHUYECKas CBsI3b. BUIbI XUMHUYECKOW CBs3U (KOBAJICHTHAs
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3smbl oOpa3oBaHHsI KOBaJCHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIA U JTOHOPHO-aKLENTOpHBIN). BomopoaHasi cBsi3b. BaneHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTeNeHb OKUCIEHHs. VIOHbI: KAaTHOHBI M AHHOHBI.

BemiecTBa MOJEKYJISPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelleCTBA. THUIBI KPUCTAUNIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKHU.

[lonsiTue 0 AucnepcHbIX cucteMax. VICTHHHBIE M KOJJIOMIHBIE pacTBOpbL. MaccoBasi 10s
BEILECTBA B pacTBOpE.

Knaccudukanuss Heopranmueckux coenuHeHni. HomeHkmaTypa HEOpraHMYECKHX
BEIIECTB. ['eHeTHuecKass CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHALICKAIUX K Pa3IUIHBIM
KJIacCaM.



Xumnueckas peakuus. Kiaccupukanus XHMHYECKHX peakUuil B HEOPraHHMYECKOW u
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS! MacChl BEIIECTB, 3aKOH COXPAaHEHUs U MpEeBpallleHus
JHEPIUU NPU XUMHYECKUX PEAKLIUAX.

CKkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (hakTopoB. OOpaTHMble PEAKIMU.
Xumunyeckoe paBHOBecue. PaKTOpbI, BIUAIOIIME HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHSL.
[Tpunnun Jle Hlatense.

Onexrtponutnyeckas aucconuanus. CuinpHble M cinadble 37IeKTpoauTsl. Cpeaa BOIHBIX
pacTBOPOB BEILIECTB: KUCJasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCrepUMEHTAJIbHbIE METOJAbl M3yY€HHUs BELIECTB U UX IPEBpalllEeHUi: JAEMOHCTpalus
tabmun «lleprognyeckas cuctema xumuueckux syeMeHToB J[. M. MenpaeneeBay, u3ydeHHe
MoJesiell  KPUCTANIMUECKUX peIIETOK, HAOMIOJACHWE U OINUCaHME JEeMOHCTPAlMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3loXKEHHE MEPOKCHAA BOAOPOJA B IPHUCYTCTBUU KaTallM3aTopa,
OIpe/IeNIEHUE CPEabl PACTBOPOB BEIIECTB C MOMOUIbIO YHHUBEPCAJIBHOTO MHIUKATOpa, peakluu
MOHHOTO OOMEHA), MPOBEACHUE MPAKTUYECKONW paboThl «BnusHue pa3nudHbIX (HAaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUNY.

Pacuérnbie 3a1aun.

PacuéTsl 1o ypaBHEHUSIM XUMUYECKUX PEAKIUI, B TOM YHCJIE TEPMOXUMUUECKHE pacUEThI,
Pacd€ThI C UCIOJIBb30BAHNEM IIOHATHS «MAcCOBas JOJIS BEIIECTBAY.

Heopranuyeckasi xumus

Hemeramner. Ilomoxenue HemeramioB B Ilepuonuueckol CcUCTEME XUMHYECKHUX
anementoB J[. . MenneneeBa u 0OCOOEHHOCTH CTpoeHHs aromMoB. (Du3Hueckue CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (HA IPUMEpPE KUCIopoa, cephl, hochopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa Ba)KHEMIIMX HEMETAJUIOB (rajloTeHOB, Cepbl, a3oTa, (ocdopa,
yriaepoja U KpeMHUs) U UX COeTMHEHUH (OKCUI0B, KUCIOPOACOIEPKAILUX KHCIOT, BOJOPOJHBIX
COCJTMHECHUH).

[IpuMeHeHne Ba)XKHENIINX HEMETAJUIOB U UX COCIMHEHUM.

Mertamnel. [lonoxenne metamioB B Ilepuoanyeckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS JEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmue
¢usnueckue cBoiicTBa MeTauloB. CIUlaBbl METAIOB. DIEKTPOXUMHUYECKUN DPSIIl HAIPSIKEHUN
METaJIJIOB.

XWMHUYECKHUE CBOWCTBA BAXKHEWIINX METAIOB (HATPHUH, KaJlWi, KaJbIlUd, MAarHUH,
IIOMUHUH, IUHK, XPOM, XKeJe30, Me/Ib) U UX COCTUHEHUH.

O6u1me crocoObl moyueHHst MeTayUIoB. [IpiMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHepUMEHTAJIbHbIE METOJbl H3YUYEHHsS] BEIIECTB M MX MPEBPALIECHUI: H3y4YEeHUE
KOJUIEKIIMM «MeTalibsl U CIUIaBbl», OOpa3lloB HEMETAJJIOB, PELICHHE HSKCHEPUMEHTaIbHbBIX
3a1a4, HaONIOJIeHME W ONUCAHHWE JIEMOHCTPALMOHHBIX U JIADOPATOPHBIX  OIBITOB
(B3aMMOJACUCTBUE TUAPOKCHAA AIOMUHMS C PAcTBOPAMH KHUCJIOT W IIEJIOueH, KauyeCTBEHHBIE
peakuuy Ha KaTUOHbI METAJJIOB).

Pacuérhrle 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB 0 HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WiId 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMHM BELIECTB, pacdy€Thl Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb



Ponp xuMuu B 00ecriedeHHH 3KOJIOTUIECKOM, SHEPTeTUIECKON U TMHIIEBON O€30MacHOCTH,
pa3BuTuu MeauiuHbl. [loHSATHE O Hay4YHBIX METOJAaxX TO3HAHUS BEIIECTB W XHUMHYECKUX
pEaKIHUiA.

[IpencraBinenuss 00 OOMUX HAyYHBIX MNPUHLHUINAX [POMBIILICHHOTO MOJYy4YEeHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUpE BEIIECTB W MATEPHAJIOB: BAXKHEHIIME CTPOUTEIbHBIE MAaTEpHUaJbl,
KOHCTPYKIIMOHHBIE MaTepHuajbl, KPaCKH, CTEKJIO, KE€paMHKa, MaTepuaibl IS JJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYECKHE U MUHEPATIbHbIC yI00pEHUsI.

XuMHST U 3]I0POBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 UCTIOIB30BAHMS MPEMApaToOB OBITOBOM XMMHUH B TTIOBCEIHEBHOM XKU3HHU.

MexnpeamMeTHble CBSI3H.

Peanu3zanus MeXNpeAMETHBIX CBSA3EH MPU MU3yUEeHUU OOIIEeH U HEOPraHUYECKOW XMUMHH B
12 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHIA,
TaK M TMOHATHH, SBISIIONIUXCS CUCTEMHBIMH I OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHUS: HAy4YHbIH (akT, THUIOTEe3a, 3aKOH, TEOpPHs,
aHaJus, CUHTE3,  KilaccupuKalus,  TMEePUOJUIHOCTh,  HaOJIOJICHUE, AKCIIEPUMEHT,
MOJETMPOBAHUE, U3MEPEHHUE, SIBJICHHE.

®dusuKa: Marepus, SHEPrusi, Macca, aroM, dSJEKTPOH, MPOTOH, HEUTPOH, HOH, W30TOI,
pPaZo0aKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, PU3NICCKUE BEIIMUUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorusi: kieTka, OpraHW3M, JKOCHCTeMa, Ouocdepa, Makpo- H MHKPOIICMEHTHI,
BUTaMHHBI, 0OOMEH BEIICCTB B OpraHU3ME.

['eorpacdus: MuHEpabl, TOPHBIE OPOIBL, TOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

Texnonmorus: XAMUYECKast MIPOMBILIIEHHOCTb, METaJLTyprus, MIPOU3BOACTBO
CTPOUTETBHBIX MaTepuaios, CEITbCKOXO35ICTBEHHOE MIPOU3BO/JICTBO, MUIIEeBas
MPOMBIIIUICHHOCTh, (papManieBTHYECKass MPOMBIIIJICHHOCTh, IPOU3BOJICTBO KOCMETUUYECKHUX
MpernapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaT€pUANIOB, 3JIEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
OporpaMM CpeHero oOIiero oopazoBaHMs (JINYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonndyeckoii OCHOBOM Uisi pa3padOTKU IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHS
IPOrpaMM CpeIHEro o0Iero 00pa3oBaHus ABJISETCS CUCTEMHO-EATENbHOCTHBIN OIXO/.

B cooTBEeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS MpeaMeTa «XUMUs» Ha YpOBHE CpEeAHEro oouiero oOpazoBaHMs
BBIJIEJICHBI CJIEIYIOIINE COCTABIISAIOIINE!



OCO3HaHHE O0YYAIOUIUMUCS POCCUUCKON TpaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEACIICHHIO;

HaJIMYMe MOTUBALUU K 00y4EHHIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHUI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPHUYECKUX TPaauLuii 0a30BOM HAYKH XMUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, IPUCYIIMMH LIEJIOCTHOM CHCTEME XUMHUYECKOIO
o0pa3oBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOIMYECKOW KyJIBTYpbl M CIHOCOOHOCTH CTaBUTh €U U
CTPOUTb KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHs MNpeaMeTra «XHMHsD» JOCTUTalOTC B E€IUHCTBE
y4eOHOM M  BOCMUTATENbHOM JEATEIbHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HJEAJlaMU  POCCHUHCKOIO
TpaXJIaHCKOTO 0O0IIecTBa, NPUHSATHIMH B OOIIECTBE HOPMAMH W TPAaBUIAMU IOBEICHUS,
CIOCOOCTBYIOIIMMU TIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaroIIUXCsl.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» OTPaXaroT c(OPMHUPOBAHHOCTH
ONbITa TO3HABATEIBHON W TPAKTHYECKOW JESITEIBHOCTH OOyYaIOUIMXCS TI0 pean3aluu
MPUHATHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHCKOr0 BOCIMTAHMS:

0CO3HAHMS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIHOHHBIX MPaB U 00SA3aHHOCTEH, YBAXKCHHS K
3aKOHY M IIPaBOIOPSLIKY;

NPEACTABICHUS] O COLMAIBbHBIX HOPMAaX M MpaBWiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESATENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHn: yueOHbIX U M03HABATEIbHBIX 33J1a4, BHIIOJHEHUH XUMHUUECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHMUSI, JIOTUKY U apIyMEHThI IpYTuX
IIPU aHAJIKM3€ PAa3INYHBIX BUJIOB YUEOHOMU AESITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOI'O OTHOLIEHUS K HCTOPUYECKOMY M HAay4HOMY HACIEOUI0 OTEYECTBEHHOM
XUMUU;

yBaKEHMsI K Tpolieccy TBOpYECTBa B 00JACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHs TOTO, YTO JOCTH)KCHUS HAayKH €CTh Pe3yJbTaT [IMTEIbHBIX HaOII0JCHUIA,
KPOIOTJIMBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSTHHOTO TPy/Ja YYEHBIX U ITPAKTHKOB;

MHTEpeCca M I[I03HABATEJIBHBIX MOTHBOB B IIOJYYEHHH M TOCIEAYIOUIEM AaHAJINA3E
nH(GOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

HPaBCTBEHHOI'O0 CO3HAHMS, STUYECKOTO II0BEICHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTyallud, CBA3aHHbIE C XHUMUYECKUMHU SBJICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTHPYSACh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLICHMBATh CBOE IIOBEICHUE W IOCTYIKM CBOMX TOBAPHILEH C IO3HUIUA
HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE NOCIIEICTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

MOHMMAaHUS LIEHHOCTEeW 3I0poBOro M Oe3omacHoro oOpasza >KW3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUYECKOMY 3/10POBBIO;



coOMIoACHHS MPaBWJI OE30MACHOTO OOpAIEHUSI C BEIIECTBAMHU B OBITY, MOBCEIHEBHOU
JKU3HH U B TPYJOBOU JEATEILHOCTH;

MOHMMAHUSA LEHHOCTH TPaBWJI HWHAMBUIYAJIbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

OCO3HAHUS TOCJICJCTBUI M HEMPUSATUS BPEIHBIX MPUBBIUEK (YMOTPEOICHHS alKOTOJS,
HapKOTUKOB, KypEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIbCKONW JEATEIbHOCTH,
O0ILECTBEHHO 0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COIMAIbHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYCHHIO MPOQEecCHil pa3NIuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYAY, JIOIIM TPpyJa U pe3yJibTaTaM TPYI0BOH JACSATEIHHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHUIYaJbHOM TpaeKTOpuH OOpa3oBaHMs,
Oynyieit mpodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) ’K0JIOrMYeCKOro BOCTIMTAHUS:

9KOJIOTHYECKU 1[€JIECO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOM CPEBI;

OCO3HaHHUS HEOOXOJMMOCTH HCIIONb30BAHUS JOCTHKEHUN XUMHUH JUIsSl PEIIEHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIOOIb30BAHNS;

AKTUBHOTO HENPUSATHS JEUCTBHI, MPUHOCIIIMX Bpel OKpYy KaroUleld NPUPOJHOU Cpene,
YMEHHS TPOTHO3UPOBATH HEOIATOMPUSATHBIC SKOJIOTHUECKHE IMOCICACTBUS MPEINPHHUMAESMbIX
JIEMCTBUN U NTPEAOTBPAILATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, SKOJOTMYECKOW KYJBTYpbl, OIbITa
JEATETbHOCTH  JKOJOTMYECKOW HANpaBIEHHOCTH, YMEHHMS PYKOBOJCTBOBATbCS HMH B
MO3HABATEILHON, KOMMYHHUKATUBHON U COLIMATIBLHON MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTHBHO
MIPOTUBOCTOSATH UICOIOTHH XeMo(poOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHUS HAYKU M OOIECTBEHHOU MTPAKTUKY;

MOHUMAHUS CHCIM(PUKA XUMHUU KaK HAyKH, OCO3HaHUs ¢€¢ poinu B (OPMUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIIIEHHS], CO3/IaHUU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpY KaIoLeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH W
perieHnu mpodJieM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM LMBHIM3AIUMU: B €€
TYMaHUCTHYECKON HAIPaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHWUU HOBOHM 0a3bl MaTepUaIbHOU
KyJbTYpPBl, PEIICHUH TI00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHSI YEIIOBEUYECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00eCIeYeHUH YCIOBHH YCIICIITHOTO TPyAa U SKOJIOTHYESCKH KOM(POPTHOM KH3HU KKIOTO WICHA
o0111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TOHMMAaHUSA CYIIHOCTHU METOJOB TIO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMbIe 3HAHUS IS



aHanmu3a U OOBSCHEHMS SIBICHUH OKPY’KAIOIIEr0 MHUpa M MPOMCXOIAIIMX B HEM H3MEHEHHH,
YMEHHUS JIeJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HayYHBIX ()aKTOB M UMEIOIIMNXCS JAHHBIX
C LEJBIO MTOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIb30BaTh XUMUYECKUE 3HAHUSA [Tl PELICHUS TpobiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALMSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON JESTENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpylJa B pa3nuyHbIX cdepax mnpodeccHOHATHHON
JEATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMSI y4eOHOro IpenMera «XUMHUS» Ha YpPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble 751 (OPMHPOBAHUS MHUPOBO33PEHUSI OOYUAIOMIMXCS MEXAMCLUUIUIMHAPHBIE
(MeXnpeaMeTHBIE) 00LIeHayYHbIe TOHATHS, OTPAXKAIOIIHIE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienr(uKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9HEprus, SBIECHUE, MPOLECC, CUCTeMA, HayuHbI (akT, NMPUHLHUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIEZIOBaHUE, HAOIIOIeHUE, H3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHHMBEpCallbHble  yueOHble  JeHCTBHS  (TO3HABaTeIbHBIE,  KOMMYHHKATHBHBIC,
perynsTuBHbIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH TI'PaMOTHOCTH H
COLMAJIBHOM KOMIETEHIMH 00yUaroIuxcs;

CHOCOOHOCTh ~ OOYYaloLIUXCs  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXKIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAlbHbIE Yy4yeOHbIE ACWUCTBUS B IO3HABATEIBHON U
COLIMAJIBHON MTPAKTHKE.

MeranpeagMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJEHUE YHUBEPCAIbHBIMU Y4EOHBIMU
[I03HABATEJbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBHUSIMHU.

OByageHne YHMBEPCAJIbHBIMH YU4eOHBIMH IO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE JIeiicTBUS:

CaMOCTOATENIBHO (DOPMYJIMPOBaTh M aKTyalM3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeAeNATh LEIN AEATEIbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPUM HX JOCTHKECHMS,
COOTHOCHUTB PE3YJIbTaThl ACSITEILHOCTHU C MOCTABICHHBIMU LIENISMU;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHMN NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICIATh
XapakTepHble TMpPHU3HAKH TMOHATUH W yCTAaHaBIMBaTh UX B3aUMOCBA3b, MCIIOJIB30BaTh
COOTBETCTBYIOIIUE MMOHITHUS JJIs1 OOBSACHEHHSI OT/ICIBbHBIX (PaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTS KJIacCU()UKAIIMH BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh IPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEKAY U3yYaeMbIMU SBICHUAMU;

CTPOMUTH JIOTUYECKHE PpACCYXAEHUS (MHAYKTUBHBIE, JEAyKTHUBHbIE, II0 AHAJIOTUH),
BBISBIISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PAacCMaTPUBAEMBIX SIBJICHUAX, (HOPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IPUMEHSTH B IMPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMHUHM CUMBOJINYECKUE (3HAKOBBIE)
MO/JIeJIH, TPe0OPa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) SJIEMEHTA,
XUMu4eckass ¢GopMmyia, ypaBHEHHE XHMHYECKOM peakuud — TpU pPELICHUH Y4eOHBIX



MIO3HABATENIbHBIX U TPAKTUYECKUX 33/a4, NMPUMEHATh Ha3BAaHHBIC MOJICNIbHBIC MPECTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKITHIA.

2) 0a30BbIe UCCIEN0BATEAbCKHE TeHCTBHSI:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKIUH;

dopMynaHpoBaTh IETHM M 3aJaud  HCCJIEIOBAHUS, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIQ/IETh HAaBBIKAMHU CAMOCTOSITENIFHOTO IUTAHUPOBAHUA M TPOBEJCHHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM MpoIlecca, CaMOCTOSTEILHO
POTHO3MPOBATh €ro pe3yibTar, (opMmynupoBaTh O00OOIICHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEJOBAHMS, COCTABIATH OOOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIIEOBATENIbCKOM M TMPOEKTHOM JesITeIbHOCTH,
IPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY IIOMCKY METOIOB pEILEHUs
MPAKTHUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

3) pabdora ¢ napopmanmeii:

OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX HHGPOpMAIMU (HAYyYHO-IOMYJspHAs
JauTepaTypa XHMHUYECKOIO COJAEpXkaHMs, CIpaBOYHble mocoOus, pecypcbl HMHTepHeTa),
aHAIM3UPOBATh HH(MOPMALMIO PA3NIUYHBIX BUIOB W (OpPM MpENCTaBICHUS, KPUTHYECKU
OILICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

dbopMyaHpoBaTh 3ampOCHl M TNPHUMEHATh Pa3IUYHBIE METOABI TPU TOUCKE M OTOOpe
UHpOpMaNnU, HeOOXOAMMOI [T BHITIOJIHEHHS YI€OHBIX 331249 ONPEIEIEHHOTO THIIA;

npuoOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTUMANbHYIO (popMy mpeacTaBieHUs HHGoOpMaIuu (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIM SI3BIK B KadyeCcTBE CpEACTBA TNpPU paboTe € XUMHYECKOU
uHopmaIen: MPUMEHATh MEXIpeAMETHbIe ((Qu3ndeckue W MaTeMaTUYecKue) 3HaKu |
CUMBOJIBI, (opMyIIbl, aO0OpEeBHATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

OsgJiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeCTBUAMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi¢ JHaJlora W/WIH TUCKYCCHH,
BBICKa3bIBaTh UM, (HOPMYIHUPOBATh CBOU MPEAJIOKEHUS OTHOCHTEIHHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIaTh C TNPE3EHTAlMeil pe3yJbTaTOB MO3HABATEJIbHOM AESTEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU BBIIOJHEHUH XUMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro mnpoekta U (HOpMyITUpOBaTh BBIBOJBI MO pe3yjbTaTaM MpPOBEAEHHBIX
UCCIJIEIOBaHUM ITyTEM COIJIaCOBaHMsI MO3ULIUI B XOZ€ 00CYX ACHUS U 0OMEHAa MHEHUSIMH.

OBiageHNe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU eiiCTBUAMM:

CaMOCTOSITENIbHO TJIaHUPOBAaTh U OCYUIECTBISATH CBOIO IMMO3HABATEIBHYIO IESTEIBHOCTD,
onpenenss e€ Ienu M 3aJaud, KOHTPOJIMPOBATH M 1O Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraéMblii alropuT™M JAEUCTBUN NPU BBINOJHEHUM Y4E€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BBIOMpaTh Hanboiee A3h(HEKTUBHBIN CIIOCO0 UX pEIICHUs C YYETOM MOJIyYSHHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKIIUAX;



OCYHICCTBIATE CaMOKOHTPOJIb CcBOECH JACATCIIBHOCTH Ha OCHOBE CaMoOaHallu3a H
CaMOOIICHKH.

MHNPEIAMETHBIE PE3YJIBTATHBI

10 KJIACC

[TpenmMeTHbIE pe3ybTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs» OTpaXaroT:

CdopMupoBaHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTABISIIOIICH €CTeCTBEHHO-
HAYYHOW KapTUHBI MHpA, POJIM XMMHUU B TO3HAHWUU SIBICHHUHA TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHASI W KYJbTYPhl JIMYHOCTH, €€ (YyHKIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHHus MPaKTUYEeCKUX 3aJad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOIHOI cperie;

BIIAJICHUE CHUCTEMOW XHUMHUYECKHX 3HAHUW, KOTOpas BKJIIOYAECT: OCHOBOIMOJATarollnue
MOHATHUS (XUMUUECKHUH JIEMEHT, aTOM, JIEKTPOHHAsI 000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTbD,
JNEKTPOOTPHUIATEILHOCTh, XHMMHYECKas CBSA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaiméHHas), MOJIb, MOJISIpHAs Macca, MOJSIPHBIE O00BEM, YITIEPOJHBIA  CKEJNeT,
GyHKIIMOHATBHAS TPYyNINa, paguKan, H30MEpHUs, U30MEPbl, TOMOJOTHYECKUN pPsif, TOMOJIOTH,
YTJIEBOJIOPObI, MOHOMED, TOJTUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHNUS);
TEOpPHH W 3aKOHBI (TEOpHUsl CTPOCHMsI OpraHudeckux BemecTB A. M. bytiepoBa, 3akoH
COXpPaHEHHS  MacChl  BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUNA  S3BIK  XUMUU;
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKHUX SIBICHUN, (PAKTONOTUYSCKUE CBEIEHUS O CBOWMCTBAaX, COCTaBE, NOIYYEHUU H
0C30MMaCHOM HCIOJF30BAHUN BAKHEHIIMX OPTaHMYECKHX BEHIECTB B OBITY W IMPAKTUYCCKOU
JeSITEIbHOCTH YEJIOBEKa,

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIE MPU3HAKH MOHSATHI, yCTaHABINBATH
UX B3aMMOCBSI3b, UCIOIb30BATh COOTBETCTBYIOIIME MOHSATHUS [IPU OMMCAHUU COCTAaBa, CTPOEHUS U
MPEBPAILICHUI OPTaHUYECKUX COCUHECHUI;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpPAIIEHHON) (hOpMYT OpraHHYECKHUX BEIECTB
U YpPaBHCHHUN XUMUYECKUX PEaKIHii, U3TOTABIUBATH MOJEIHA MOJIEKYJl OPraHUYECKHX BEIECTB
JUTSL WULTIOCTPALIUY UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJICHKHOCTh U3yUYEHHBIX OPraHUYECKHX
BEIIECTB MO0 HMX COCTaBy M CTPOCHUIO K OMNPENEIEHHOMY KIacCy/Tpymie COeAMHEHUN
(mpenenbHBIC, HEMpEICNIbHbIE, apOMATHYECKHE  YTJICBOJOPOMABI,  BBICOKOMOJICKYISPHBIE
COEJIMHEHUs), JaBaTh UM Ha3BaHMs Mo cucrematnueckoi HoMeHkiatype (IUPAC), a takxke
IPUBOJUTH TPUBUAIbHBIE HA3BaHUs OTAEIbHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, IMPOMMUIIEH,
aleTUJICH,);

c(OpPMHUPOBAHHOCTh yMEHHSI OINPEACNATh BHIBI XUMHYECKOH CBS3HM B OPraHUYECKHX
COEIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHMSI NMPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemiectB A. M. bytnepoBa mist 00bsiCHEHUS! 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh yMEHHM XapaKTepPH30BaTh COCTaB, CTPOCHHE, (QUINICCKUE U
XUMHUYECKHE CBOMCTBA TUIUYHBIX MPEICTaBUTENEH Pa3IUYHbBIX KIaCCOB OPraHUYECKUX BEIECTB
(MeTaH, »3TaH, STWIEH, MPOMWJICH, aleTwuieH, OytamueH-1,3, merunOyranueHn-1,3, OeHzomn,),



WUTIOCTPUPOBATh TEHETHMUECKYIO0 CBSI3b MEXKJIY HHUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIMHA ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEepPH30BaThb MCTOYHHUKH YIJIEBOJAOPOJHOTO ChIPbS
(HedThb, TMPUPOIHBIA Ta3, Yroiib), CHOCOOBI HUX MEpPepadOTKH U MPAKTUYECKOE MPHUMEHEHUE
IPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJUTH BBIYUCICHHUS IO XUMHUYECKUM YPAaBHEHUSIM
(Macchl, 00b€Ma, KOIMYECTBA MCXOAHOIO BEUIECTBA MU NPOAYKTa PEaKIUU MO H3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJI/IETh CUCTEMOU 3HaHUK 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, WCTOJB3YEMbIX B XUMHUM TIPU HM3YYCHUH BEIIECTB M XUMHUYECKUX SBICHUU
(HabmroieHne, W3MEpEeHUe, OKCIEPUMEHT, MOJICTUPOBAHUE), MCIOJb30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUsIX, CBS3aHHbIX
C BEILIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMECHHI COOJFO/IATh MpaBUia MOJ30BAHUS XUMUYCCKOW TIOCYI0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MpaBUiia OOPAIICHUS C BENIECTBAMH B COOTBETCTBHUU C
WHCTPYKUHUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHUH TIAHUPOBATh M BBIIOJHATh XHUMHUYECKUNW DKCIECPUMEHT
(mpeBpallleHrsT OPraHUYECKUX BEIIECTB MPH HArPEeBaHUM, MOJIYYCHUE STUJICHA U M3YyYECHHE €ro
CBOICTB, KaueCTBEHHbIE pEaKIUHM OPraHMYECKHX BEIIECTB,) B COOTBETCTBUU C MpaBHIIaMU
TEXHUKU O€30MacCHOCTH MpU OOpallleHWH C BELIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBaHHUEM,
NPEJCTaBIATh PE3yJbTaThl XUMHYECKOTO JKCIepUMEHTa B ¢GopMe 3amuch ypaBHEHUU
COOTBETCTBYIOIINX PEAKIMI 1 POPMYITHPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYI0 HH(pOpMaIHuio,
MOJTy4aeMyIo0 M3 pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBOi nH(popmaiuu, UHTEpHET U APYTHUX);

c(OpMHUPOBAHHOCTh YMEHHUI COONMIOJaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY arollel MpUpOJHON cpeibl, 0CO3HaBaTh OMACHOCTh BO3AECHCTBHS Ha >KMBBIE OPraHU3MBbI
onpeAeNéHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cmbica mokaszatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHBIUICHHUS U MPEIOTBPAICHHS] UX BPEIHOTO BO3JCUCTBUS HAa OPraHU3M

YeJI0BeKa.
11 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUs OTPaKaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUN O XWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KApTHUHBI MHpA, POJIM XMMHUU B TO3HAHWW SIBJICHHA TPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJBTYpPhl JIMYHOCTH, €€ (YyHKIMOHAIBLHOM TI'PAMOTHOCTH, HEOOXOIUMOW st
pelleHrs TPAaKTHYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpele;

BIIAQJICHUE CHCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKIKYACT: OCHOBOINOJArarolIue
MOHSATUS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAsi 000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb,
ANEKTPOOTPHUIATEIFHOCTh, XHMMHYECKas CBSA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHAs Macca, MOJIAPHBIH OO0BEM, YITIEpPOIHBIA  CKEJeT,
(GyHKIMOHANBHAS TPyNNa, pajuKai, W30MEpHus, HU30MEpPbI, TOMOJIOTHUYECKHUN pPsil, TOMOJIOTH,
KHCIIOPOJ M a30TCOAEpAUIUE COEAUHEHUs, MOHOMEp, IOJMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUM M 3aKOHBI (TEOpUS CTPOCHHS OPTaHHMYECKHUX
BemectB A. M. bByriepoBa, 3akOH COXpaHEHHUSI MacChl BELIECTB); 3aKOHOMEPHOCTH,



CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHMSA, JIEXKAIIME B OCHOBE MOHHUMAaHUS
IPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUHU, (DAKTOJIOTHUYECKHE CBEJCHHS O CBOICTBAX,
COCTaBe, OJyYEeHUHU U 0€30MaCHOM MCIOJIb30BaHNHU BaXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY
Y IPAKTUYECKON AEeSATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpPHbIC MMPU3HAKH MOHATHUH, yCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHS [IPH ONMCAHUH COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPTaHUYECKUX COCTUMHECHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HCHOIH30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOPMYIT OPraHNYECKUX BEIIECTB
U YpPaBHEHUH XMMUYECKUX PEAKLMH, U3rOTABIMBATH MOJEIN MOJIEKYJ OPraHUYECKHX BEILECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAIJICKHOCTh H3yUEHHBIX OPraHUYECKUX
BEIIIECTB 10 UX COCTaBY U CTPOEHUIO K OINpPENEIEHHOMY KilacCy/TpyIle COeTUHEHUH (KUCIOpO
U a30TCO/epKaIlie COCTUHEHMSI, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHUS), 1aBaTh UM Ha3BaHUS 10O
cucreMatnueckod HoMeHkmarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIC Ha3BaHUS
OTJICNbHBIX OPraHUYEeCKUX BELIECTB (STWUJICHIVIMKONb, TIUIEpUH, ¢GeHoN, ¢GopManbIeriu,
aleTAIbJETU], MypaBbUHAsl KHUCIIOTAa, YKCyCHas KHUCJOTAa, OJIEMHOBAas KHUCJIOTAa, CTEapUHOBAs
KHCIIOTA, TJII0K03a, PPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEAENATh BHUIbl XUMHUYECKOM CBS3M B OpraHMYECKHX
coeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS TNPHUMEHSATH MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHUYECKHX
BemiectB A. M. BytiepoBa st 00bsSICHEHUST 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHHM XapaKTepH30BaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENEH Pa3IuUHbIX KJIACCOB OPraHUYECKUX BEILIECTB
(MeTaHOI, 3TaHOJI, ATUJICHIJIUKOJb, TIUIEPUH, (DEHON, alleTalbJeTHa, MypaBbUHAs U YKCYCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmall, LeJIi003a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKLUUN C
HCTIONIb30BAHUEM CTPYKTYPHBIX GOPMYIL;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOAUTH BBIYUCICHHUS I10 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WIJIM TPOJIYKTa PEAKIMHA MO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIa/IeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOIO
NIO3HAHMS, MCIONb3YEMbIX B XHMHUM IIpM M3YyYEHUU BEUIECTB M XUMUYECKUX SIBJICHUM
(HaOnrofeHUe, U3MEpPEHUE, OSKCIEPUMEHT, MOJEINPOBAHNUE), UCIOJIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX CUTYALMIX, CBSI3aHHBIX
C BELIECTBAMH U UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHUH COOJIONATh MPaBUiIa MOJIH30BAHUS XUMHYECKOW MOCYAOH U
1a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU IO BBHITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBIIOJHATh XMUMHUYECKUN HKCIEPUMEHT
(KauecTBEHHbIE PEAKLUMU OPraHWYECKHX BEILIECTB, JEHATypauusi OENKOB TNpU HarpeBaHHH,
[[BETHBIC pPEAaKIWU OEITKOB) B COOTBETCTBMU C TMPaBUJIAMH TEXHUKH O€30MacHOCTH IIpH
oOpallleHnu ¢ BellecTBaMH U JIaOOpaTOpPHBIM 00OpYJIOBaHHEM, MPEICTABIATH PE3yJbTaThl
XUMHYECKOT0 DJKCIepuMeHTa B (opMe 3alucu YpaBHEHH COOTBETCTBYIOIIUX pPEaKIUd U
(GopMyIHpOBATH BHIBO/IBI HA OCHOBE ITHX PE3yJIbTAaTOB;



c(OpPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYI0 HH(OpMAIHIO,
MOJTy9aeMyT0 M3 Pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM MH(popmaruu, IHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh yMEHUU COOJIONATh TMpaBUJia JKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEICHNS B OBITY U TPYAOBOH [EATEIHHOCTH B IEISIX COXPAHEHHS CBOETO 3/I0pOBbA U
OKPYKaroIIe NPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA YKHUBBIE OpPraHU3MBbI
OTpeNIeIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMass cMbica mokaszatens [IJIK, moscHsaTh Ha
npuMepax crnocoObl YMEHBUICHHS] U MPEJOTBPAIICHUS UX BPEAHOTO BO3JIEHCTBUS HA OpraHU3M
YyeJoBeKa.

12 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOSHUS Kypca «OOmas W HEOpraHWYeCKas XUMUSD)
OTpaXKaroT:

c(OpMUPOBAHHOCTh TMPEICTABICHUNA: O XHMHYECKOH COCTaBJISIONIEH €CTeCTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XMMHUU B TO3HAHWUU SIBICHHUIA TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHASI W KYJbTYpPbl JIHMYHOCTH, €€ (YyHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOW ISt
pelieHus TPaKTUYECKHX 3aJad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpelie;

BIIAQJICHUE CHUCTEMOW XHWMHUYECKHX 3HAHUW, KOTOpas BKJIIOYAECT: OCHOBOIMOJATaroliue
MOHATHUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- SJEKTpOHHBIE OpOUTATH AaTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIH OOBEM, BAJICHTHOCTH, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHBb
OKHUCJICHUS, XHMHUYecKas CBsI3b (KOBaJCHTHas, WOHHAs, MeETaJUIMYecKas, BOJOPOIHAs),
KpUCTaJUIMUECKasi  pemérka, THUIBI XUMHYECKHUX  PEaKlHil, pacTBOpP, AJIEKTPOJUTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJUTHYECKAS] JUCCOLUMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMUYECKOW  peakIWd, XHUMHYECKO€ pPaBHOBECHE); TEOpPUM H  3aKOHBI  (Teopus
JJIEKTPOJUTHYECKON aucconmanuu, nepuoauueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpAHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHS W MPEBPALIEHUS PHEPrUU MPU XUMUUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUH S3BIK XUMHUH, MHPOBO33PECHUECKHE 3HAHUS,
Jie)KallMe B OCHOBE IOHMMAaHUS TMPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKHX SIBJICHUMH,
dakTonoruyeckrue CBeIEHUS O CBOWCTBAX, COCTaBe, MOMYyUYEHUU U OE30MaCHOM HCIOIb30BAHUU
BaXHEHIIINX HEOPTaHUIECKHUX BEIIECTB B OBITY U MPAKTUICCKON JEATEIHHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUU BBISIBIIATH XapaKTEpPHbIC NMPU3HAKU MOHSATHH, YCTaHABIIUBATH
MX B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOUIME MOHSATHUS NMPU OMUCAHUM HEOPTraHUYECKUX
BEILECTB U UX MPEBPALLCHHUI;

c(OpPMHUPOBAHHOCTh YMEHHH HCIOJIB30BATh XUMHUYECKYIO CUMBOJIMKY IS COCTABIICHUS
dbopMyn BEHIECTB M YypPaBHEHUN XHMHUYECKUX pEaAKIMi, CHCTEeMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHManbHBIC Ha3BaHHUS OTACIIBHBIX HEOPTaHWMYECKUX BEIIECTB (yrapHbIH Tas,
YIJIEKUCHBIA Ta3, aMMHUaK, raiméHasi U3BECTh, HETalléHas W3BECTb, NMUTHEBAs COJA, MUPUT U
pyrHe);

c(hOopMUPOBAHHOCTh YMEHUM OTPEACIIATh BAJICHTHOCTD U CTETICHH OKUCIICHUS XUMHUYECKUX
3JIEMEHTOB B COSMHEHUSAX PA3TMYHOIO COCTaBa, BUI XUMHUUYECKOU CBSI3M (KOBAJICHTHAsI, HOHHAS,
MeTaJJTn4ecKasi, BOJOPOAHAS) B COCTUHEHHSIX, TUI KPUCTAITMYECKOW PEHIETKH KOHKPETHOTO
BeIlleCTBA (aTOMHAasi, MOJEKYJspHasi, MOHHAas, METaJUIMuecKasl), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHHUI;

c(hopMUPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAJJIC)KHOCTh HEOPTAHMUECKUX BEIIECTB
M0 MX COCTaBY K OMpeAeNEHHOMY KIIAcCy/TpyIINe COeAUHEHUH (TIPOCThIE BELIECTBA — METAJUIBI U
HEMETAIITbI, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCUIBI, COJIH);



c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MengeneeBa U JIEMOHCTPUPOBAaTH €ro0  CHCTEMAaTU3UPYIOILYHO, OOBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (DYHKLUY;

c(OPMHPOBAHHOCTh YMEHMH  XapaKTE€pU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1—4 nepuoaos [lepuoauueckoil cucteMbl XMMHUECKUX 351eMeHToB /1. 1.
MenzeneeBa, UCHONB3Yysl MOHATHS «S-, p-, d-DJIIEKTPOHHBIE OpPOUTANINY, «IHEPrETHUECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M HUX
COeIMHEHUH 1o nepuoaam u rpynnam [lepuoaudeckoii cucTeMbl XMMUUYECKHX 31eMeHToB /], .
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTepH30BaTh (ONMHCHIBATH) OOMIME XWMHYECKHE
CBOMCTBA HEOPraHMYECKUX BEUIECTB PAa3JIMYHBIX KJIACCOB, IOATBEPKAATH CYLIECTBOBAHHE
TEHETHUYECKOM CBA3M MEXJIy HEOPraHMYEeCKMMM BEIIECTBAMHU C IIOMOIIBIO yPaBHEHHMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUI;

c(OPMHUPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XMMHUYECKHE PEAKIUU I10 Pa3THIHBIM
npu3HakaM (YUCIIy W COCTaBy pEarupylomux BEHIECTB, TEIIOBoMY 3(dekTy peakuuw,
U3MEHEHUIO CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH peaKI1H, yYacTHUIO KaTaln3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHHs PEAKLUU pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHbIE YPABHEHUS pEaKLUi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH pEAKIUH, HOATBEPXKIAIOIINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHMYECKUX BELIECTB, pAacClO3HABaThb ONBITHBIM IIYTEM MOHBI,
IPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUI PacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKMii HOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OaaHca ATUX peaKIHii;

c(OPMHUPOBAHHOCTb YMEHHH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakiuu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEUICHHS XHMUYECKOIO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeiicTeus (mpuniun Jle larense);

c(OPMHPOBAHHOCTE YMEHHMH XapaKTepU30BaTb XHWMHUYECKHE IIPOLECCHI, JIeXKAILIUE B
OCHOBE NMPOMBIIIUIEHHOTO MOJYYEHHUs CEPHOM KHCIOThI, aMMHaKa, a Takke c(OPMUPOBAHHOCTD
npeacTaBiIeHui 00 OOIIMX HAayYHBIX MPUHIMIIAX M SKOJOTHYECKUX MPOoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

Cc(OPMHPOBAHHOCTE YMEHHUIl INPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHATHUS
«MaccoBas [JOJs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B IMPH XUMHUYECKUX
peaxIusIX, MacCchl BEIIECTBAa MM 00BEMA Tra30B IO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIUH BEUIECTB, TEIUIOBOTO A(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEUIECTB, IPEBPALLEHUSA U COXPAHEHHS DHEPTUN;

c(OPMHUPOBAHHOCTh YMEHUH COOJIIOATh MPaBUiIa MOJIb30BAHUS XMMHUUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAKXKE MpaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU IO BBIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

Cc(OPMHPOBAHHOCTE YMEHHUI IUIAHUPOBaTh M BBIIOJIHATH XMMUYECKUH SKCIIEPHUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHCYTCTBUM KaTalu3aTopa, ONpEAEICHUE Cpeibl
PacTBOPOB BELIECTB C MOMOUIbI0 YHHBEPCATILHOTO MHIMKATOPA, BIUSAHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEakluy, peaklid HMOHHOrOo OOMEHa, KAaueCTBEHHbIE pEaKlUU Ha
cyabdar-, KapOoHaT- U XJOPHUJI-aHUOHBI, HA KaTHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3agad no temMam «Meramasl» U «Hemeramnsl») B COOTBETCTBUM C NpPaBUIAMU TEXHHUKH
0€301aCHOCTH MPH 0OpaIleHUH C BELIECTBAMU U JIaOOPaTOPHBIM 000pyI0BaHUEM, IIPEACTABIATH



pe3ysbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHMH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKHU aHATU3UPOBATH XMUMHYECKYIO HH(MOPMAIIHUIO,
MoJIiyqyaéMyro M3 pPasHbIX HWCTOYHUKOB (CpeI[CTBa MacCOBOM KOMMYHHKAIIUH, I/IHTepHeT u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOATh TMpaBUJia JKOJIOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOM JESATEIBHOCTH B IEJISIX COXPAHECHHsI CBOETO 3/0POBBS W
Opr)KaIOI_I_[eﬁ HpI/IpOI[HOfI Ccpeabl, OCO3HAaBaTh OIIACHOCTb BOSI[CIZCTBI/IH Ha JKUBBIC OpPTraHNU3MBbI
onpez[enéHHHx BCIIECTB, MOHUMas cMBICT noka3arensa 1K, moscHaTs Ha npuMepax CIIOCOOBI
YMEHBILIEHUS U IPEAOTBPALIEHUS X BPEIHOIO BO3IEHCTBUS HA OPraHU3M YEJIOBEKA.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HanmeHoBaHMe pa3e/ioB U TeM
NMPOrpaMMbl Bcero

Ne i/

Paznen 1. TeopeTuueckne 0CHOBBI OPraHUYeCKOM XUMUM

[Ipenmet oprannueckon xumuu. Teopus
1.1 CTPOEHMSI OPraHNYECKUX COETUHEHUH A. 7
M. bytneposa

Hroro no pasaeny 7

Pa3znen 2. YrieBoaopoabl

2.1 [IpenenbHbIE yIIeBOAOPOALI — AJKAHBI 6
’9 HenpenenbHbie yriieBoJOPOIbI: aAIKEHBI, 10
' aJIKaJMeHbl, aJIKUHBI
[uxnuaeckue yriaeBoa0pOIbL:
2.3 IUKJIOQIKAHbI, apOMaTUYECKUE 8
YTIEBOIOPOABI
)4 [IpupoaHbIe HCTOYHUKH YTJIEBOIOPOI0B 3
' U UX mepepaboTka
Hroro no pasneny 27

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34

KoanuyecTBO 4acoB

KonTtposabHble
padoTbI

IIpakTHyeckue
padoThI

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/bHbIE PeCypChbl

https://academy-

content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efbl6fa49f6a

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473¢c-b3d7-ed82fcaddd02

https://academy-

content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

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



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

TEMATHYECKOE INTAHUPOBAHHUE
11 KVIIACC

KoanuyecTBO 4acoB

HaumeHoBaHue pa3ae/ioB M TeM IPOrpaMMBbl

JyeKTpoHHbIe (LM pPOBbHIE)

Bcero KonTposabsu IIpakTnyeckue | od0pa3oBaTesibHbIE PeCYPCHI
ble paboThI padoTsbI
Pa3nea 1. IloBTopenune ocHOBHBIX Bonpocos xumnu 10 kaacca
Knaccudukanus yrieBo1opoaos.
L1 I'oMonoru 1 n3omepsl. 6 1
' XUMHYECKHE PEaKIInH B
OPraHNu4YeCKON XUMHH.
Nroro no pazaeny 6
Pasnen 2. Kuciiopoacoaep:xkamnue opraHnyecKue coeAuHEeHUs
https://academy-
2.1 Crnuptsl. Genon 10 1 content.apkpro.ru/lesson/5439¢18b-
7440-4b61-bf84-c04fa471694f
Anpnerunsl. KapOOHOBBIE KHCIIOTHI https://academy-
2.2 C - AP ' 14 1 1 content.apkpro.ru/lesson/8664b319-
S 0ba3-4945-b076-cb7ae5858b90
https://academy-
2.3 YriaeBonl 10 content.apkpro.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0
Hroro no pasgeny 34
Pasnen 3. A3oTcoaepxamme opraHu4ecKie coeJMHeHus1
https://academy-
3.1 AMUHBL. AHUINH 3 content.apkpro.ru/lesson/0c608a59-

3.2 AMHWHOKHUCIIOTEL. 3

4c69-4481-839¢-9205f201b73¢



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

33 benkn

3.4 HyxenHoBbIE KUCIIOTBI
Uroro no pazgeny

Pa3nea 4. BoicokoMoJieKyJIsIpHbIEe COeIMHEHUS

4.1 Buonornyecku akTUBHBIC COCIUHEHUS.

[Inactmaccel. Kayuyku. Bonokna
Hroro no paszneny

O0001meHne U cUCTEMATU3ALMS 3HAHUI 32 KypC
OPraHHYecKOi XMMMH.

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

12

68

http://school-
collection.edu.ru/collection/chemistry



https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA

TEMATHYECKOE INTAHUPOBAHHUE

12 KUIIACC
HaumeHoBaHMe pa3/ie/ioB U TeM Komrecrso uacos JuieKkTpOoHHbBIE (HUGPOBbIE)
Ne i/m Kontpoabusie IIpakTnyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
Paznen 1. Teopernueckne 0CHOBBI XUMUM
Crpoenne atoMoB. Ilepnoanueckuii
1.1 saxort it eproniriecias cictema 3 https://lesson.edu.ru/04/10
XUMHUYECKHUX 3jieMeHTOoB []. 1.
MenpaeneeBa
http://school-
1.2 e 15 ! : mu.ru/collection/chemistry
13 CrpoeHnue BenecTsa. 79 I http://school-
MHuoroo6pasue BemecTB collection.edu.ru/collection/chemistry
Uroro no pazgeny
Pasnen 2. Heoprannueckasi Xumust
2.1 Mertamibl 6 1 https://lesson.edu.ru/04/10
2.2 Hewmeramnis 9 1 1 https://lesson.edu.ru/04/10
)3 CBs13b HEOPraHUYECKUX U ) http://school-
OPraHUYE€CKHUX BEIIECTB collection.edu.ru/collection/chemistry
Hroro no pasgeny
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHUS U )KU3Hb 4 https://lesson.edu.ru/04/10
Utoro no pazneny
OBILEE KOJIMYECTBO YACOB I10 68 3 3

ITPOIT'PAMME


https://lesson.edu.ru/04/10
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://lesson.edu.ru/04/10

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuecrBo yacos Jara JJIeKTPOHHBIEe I (POBLIE
Tema ypoka
n/m Bcero KonTpoJbHble IIpakTHyeckue H3yYeHUst o0pa3oBaTe/bHbIE PeCypChl
padoThI pador
[Ipenmer oprannyeckomn
XUMUH, €€ BO3HUKHOBEHUE,
pa3BUTHE U 3HAUCHUE. 1 1 03.09
BBonHasi KOHTpOIbHAS
padora
Teopus crpoeHus
0 FEE)HI/I‘-IGCII)(I/IX COCIMHEHUI hitps://academy-
Ap M. E Ié 1 10.09 content.apkpro.ru/lesson/c935a58c¢-
- V1. BYTJICpOBa. LTPOCHHC ab0e-4¢59-9dcf-20517ae4b52e
aToma yriepoaa.
OcHOBHBIE TIOJIOKEHUS https://academy-
TEOPUH CTPOECHUS 1 17.09 content.apkpro.ru/lesson/c935a58¢-
OPraHUYECKNX COCTUHECHUM. ab0e-4¢59-9dcf-20517ae4b52¢

https://academy-
N3omepsl. Buasl n3omepun. 1 24.09 content.apkpro.ru/lesson/a9f3d191-
Sele-4e24-ac02-efb16fa49f6a

[IpencraBnenue o

KIaccupuKauu

OpPraHUY€eCKUX BEILIECTB. https://academy-

Homenkiatypa 1 01.10 content.apkpro.ru/lesson/726ee099-
(cucremaTtuueckas) u ¢129-410f-b8be-b4cb589acad 1

TPUBHUAJIBHBIC HA3BAHUA
OpraHN4Y€CKUX BECIICCTB

Pemrenue 3agad Ha
HaXO0XJIEHNUE MOJICKYJISIPHOU
(bOpMYJITBI OPTaHHYECKOTO
BEILIECTBA [10 MACCOBOM J10J1€

1 08.10

Pemrenne 3amau Ha 1 15.10


https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

10

11

12

13

14

15

16

17

HAXOXXJCHHE MOJICKYJISIPHOM
(bOopMyIIBI OPraHuIECKOTO
BEIIECTBA IMOTPOTyKTaM
CTOpaHHus

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUHN PSIJT

N3omepusa u HOMEHKIIaTypa
AKaHOB

Meran u 3TaH —
IIPOCTEUIINE PEACTAaBUTEIN
AJIKaHOB

CBolicTBa aJIKaHOB.
ITomyuyenue u npuMeHeHUE
AJIKaHOB

[ToaroroBka K KOHTPOJIBHOM
paboTte mo Teme « AJTKaHbDY

KonTtposbHas pabGoraNe2
10 TeMe «AJKaHbD)

AJIKEHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKHM psI.
N3omepusa u HOMEHKIIaTypa
AJIKEHOB

CBolicTBa U MOTy4YEHUE
AJIKEHOB

OTHUJIEH U IPONUJIEH —
MPOCTEUIIINE NMPEICTABUTETN
AJIKEHOB

IIpakTHyeckas padora Ne
1. «Ilonydenue sTuneHa u

22.10

05.11

12.11

19.11

26.11

03.12

10.12

17.12

24.12

14.01

https://academy-

content.apkpro.ru/lesson/258ddc06-

ec23-473¢c-b3d7-ed82fcaddd02

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

https://academy-

content.apkpro.ru/lesson/258ddc06-

ec23-473¢c-b3d7-ed82fcaddd02

https://academy-

content.apkpro.ru/lesson/258ddc06-

ec23-473¢c-b3d7-ed82fcaddd02
https://academy-

content.apkpro.ru/lesson/258ddc06-

ec23-473¢c-b3d7-ed82fcaddd02
https://lesson.edu.ru/04/10

https://academy-

content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1ctb9399

https://academy-

content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1ctb9399

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



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

18

19

20

21

22

23

24

25

26

27
28

W3y4YE€HHUE €r0 CBONCTB)

Ankanuensl. CTpoeHne
Mouekyi.M3omepus u
HOMCHKJIATYpa aTKaNCHOB
byranuen-1,3 u
MeTunOyTanueH-1,3.
[TommydeHne CHHTETUIECKOTO
KaydyKa U Pe3uHbI

AJKUHBL: COCTaB U
0COOEHHOCTH CTPOCHHMS,
TOMOJIOTUYECKUH PSI.

CBoJCTBa AJIKMHOB.
ITonyuyenue u npuMeHeHUE
AJIKUHOB

AneTuieH — npocTeimuni
NPEJCTaBUTEINb AIKMHOB

KonTtpouabnas pabora Ne3
no teMe «HenpenenbHbie
YIJIEBOJIOPOIBD)
Huknoankausl. CTpoeHue,
TOMOJIOTUYECKUH DS,
N3omepus 1 HOMEHKIIaTypa
IIUKJIOATKAHOB

CBolicTBa U MOIy4YEHHE
LIUKJIOQJIKAHOB

Apensl. CTpoeHue MOJIEKY!I.
N3omepusa u HOMEHKIIaTypa
apeHoB

Crioco0bI mosTydeHust
OeH30J1a ¥ €r0 TOMOJIOTOB

CsolicTBa O€H30I1a U €70

21.01

28.01

04.02

11.02

18.02

25.02

04.03

11.03

18.03

01.04
08.04

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

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

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

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

https://academy-
content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd

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

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

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

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



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

29

30

31

32

33

34

TrOMOJIOI'OB

benzon u Tomyos.
TOKCHYHOCTH ApEHOB

I'enernueckas CBsI3b
YTIIEBOJIOPOIOB,
NPUHAIICKAIINAX K
Pa3ITUYHBIM KJIacCaM.
Pemenue nenouex
MIPEBPAIICHUS H3 OTKPBITOTO
OaHKa 3aIaHui

KonTpoasnas padora Ne4 o
pasaeny «YTriaeBoaopOab»

[IpupoaHbIE HICTOYHUKHU
YTIIEBONOPOAOB: IPUPOIHBII
ra3 1 MOy THbIC HEPTIHbIC
rassl

Hed1h 1 mpoaykThl €&
nepepadoTKu

3HayeHHne OpraHuYecKou
XUMHH B )KU3HU YeJIOBEKa

OBIEE KOJIMYECTBO YACOB

I10 ITIPOIT'PAMME

34

15.04

22.04

29.04

06.05

13.05

20.05

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

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

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

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

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



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

ITOYPOYHOE IINTAHUPOBAHHUE

11 KUIACC
N KoJunyecTBO YyacoB 3
° ara JIEKTPOHHBIE IU(POBBIE
Tema ypoka A P unpp
n/n U3yYeHUS o0pa3oBaTe/ibHbIE pecypChl
KonTposabHbIe IIpakTnyeckue
Bceero
padoTbl padoThI
Pa3nes 1. IloBTOopeHue ocHOBHBIX BonpocoB xumuu 10.
Knaccudukanms
1 yrieBogopoaoB. [IpenenvHbie 1 04.09 https://lesson.edu.ru/04/10
YTJIEBOJIOPO/IBI.
2 HenpenenbHbie yrieBoaopoibl 1 09.09
UKJINYECKHUE YTIIEBOIOPOIbI.
30 H YHICEOROPOX I 11.09
ApeHbl.
Pemenne 3a1au Ha BBIBO
4 8 A 1 16.09
dbopmy.
[ToaroroBka K KOHTPOJIBHON
5 paboTe 1o TeKcTy 1 18.09
aIMUHHUCTPAINH
KonTpoasnas padora Nel o
6 TeMe «YTIIEeBOIOPOAbD» (TI0 1 1 23.09
TEKCTY aJIMAUHUCTPAITIHN)
Pasznen 2. Kucaopoacoaep:kamue opraHu4eckue coeJuHeHHs
https://academy-
7 Cruptel. X kmaccudukamms. 1 25.09 DS.HACAGEMY

content.apkpro.ru/lesson/5439¢18b-



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

10

11

12

13

14

15

16

17

18

19

20

[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: METAHOJ M 3TAHOJ.
Bonoponnas cBsi3b

[Tomy4yenue u cBoiicTBa
OJHOATOMHBIX CIIUPTOB

MHoroaToMHEBIE CIIMPTHI:
OTUJICHTJIMKOJIb U TTIMLHCPUH

3HaueHue CIIUPTOB

denom: CTPOCHUC MOJICKYIJIbBI,
HN30MCpHAL

dusnueckue U XUMUYECKHAE
cBoicTBa (peHoa.

[Ipumenenue penona

KonTpoasnas padora Ne2 o
Teme «CupThI U (PEHOIIBI

Anpaeruapl: GopMaIbaeTHI U
areTagbIeTH/I.

Ketounl. Baxxneimuii
MIPEACTABUTEND -allETOH

HOHy‘{CHI/Ie AJIbJACTU 0B 1
KCTOHOB.

CBoiicTBa anbIeruaI0B U
KETOHOB

[Ipumenenne kapOOHUIBHBIX

30.09

02.10

07.10

09.10

14.10

16.10

21.10

23.10

06.11

11.11

13.11

18.11

20.11

7440-4b6£-bf84-c04fa471694f

https://academy-
content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826

https://academy-
content.apkpro.ru/lesson/649883b8-
7c51-4£16-896¢e-10a2278b08f1

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

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

https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

https://academy-

content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
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https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
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21

22

23

24

25

26

27

28

29

COeIUHEHUN

I'enernueckas CBA3b MEKIY

YIJIEBOJOPOAAMU, CHUPTAMHU U
anpaerunamu. Pemenue 3amau
U3 OTKPBITOrO OaHKa 33 aHMi.

KapOoHOBBIE KHCIIOTBI.
CrpoeHnue, kinaccuuraius

CBolicTBa ¥ MOJIyYEHHE
KapOOHOBBIX KUCIOT

OIHOOCHOBHBIE TIPEIETBbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAs U YKCYCHas

IIpakTHyeckas padora
Ne 1. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBD»

CTeapI/IHOBaH X OJICMHOBAs
KHCJIOTBI, KaK IMPEACTAaBUTCIIN
BBICHIHNX Kap60HOBHX KHUCJIOT

MpU1a Kak COJIM BBICIIAX
KapOOHOBBIX KHUCIIOT, UX
MO¥oIIee ICHCTBHE

CrnosxHble 3(pupbl Kak
IPOM3BOJIHbIE KAPOOHOBBIX
KUCIOT. ['Maposn3 cinoxxHbIX
3¢upoB

JKupsr: runposnus,
IpUMEHEHUE, OUooruyecKas
POJIb JKUPOB

25.11

27.11

02.12

04.12

09.12

11.12

16.12

18.12

23.12

https://academy-
content.apkpro.ru/lesson/9834d408-
386d-444a-8de3-7efba8b98cdb

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

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

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

http://school-
collection.edu.ru/collection/che

mistry

http://school-
collection.edu.ru/collection/che

mistry

https://academy-
content.apkpro.ru/lesson/71ac4312-
a0d4-4945-a0eb-1e59¢d514dof

https://academy-
content.apkpro.ru/lesson/71ac43{2-
a0d4-4945-a0eb-1e59¢d5{4dof
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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35

36
37

38

39

40

Penrenue 3ama4d Ha BEIBOJ
dhopMyJT OpraHUIECKUX
coeaquHeHuil. Pemenne 3amau
U3 OTKPHITOr0 OaHKa 3aJaHHil.

YraeBobl: COCTaB yriaeBO0B,
MX HAXO0XKJICHUE B MPUPOJIE.
3HayYeHHE yIiI€BOJOB B
TEXHHKE, OBITY U Ha
MIPOU3BOJICTBE.
Knaccudukanus yrieBoios:
MOHO- AU- U TIOJINCaXapH/Ibl.
Momnocaxapuasl. Baxxueimue
MPEACTABUTENH: TIIOKO03a.

XUMHUYECKUE CBONCTBA
[JIFOKO3bI, JJOKa3bIBAOIINE
JIBOWCTBEHHOCTb €€ (PyHKLUI
®DpyKTO3a KaK U30Mep
TJIFOKO3BI.

Hucaxapunsl. Caxaposa
[IpousBoacTBO caxapa.

Kpaxman u nemnronosa kak
HPUPOAHBIE TTOJTUMEPEI
CpaBHeHuE CBOWCTB Kpaxmaia
H OCJJIFOJIO3BI.

KonTpoasnas padora Ne3 o
pasneny
«Kucnopoaconepxaiue
OpTraHUYECKHUE COCTUHEHUS

25.12

08.01

13.01

15.01

20.01

22.01

27.01
29.01

03.02

05.02

10.02

https://academy-

content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0

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



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10

Pazgea 3. A3oTcoaepxkaiiue OpraHuyeckue coeIuHeHusl.

41

42

43

44

45

46

47

48

49

50

A3zoTcojepikaiue
OPraHUYECKHUE COCTUHEHUS. 1
Hurpocoennuenus.

Amunsl. CTpoeHue u
KIaccuuKanus.

MeTtniaMuH 1 aHWINH-
MPEACTaBUTEIN AMUHOB

HonyquI/Ie 1 XUMHNYCCKHUC
CBOMCTBA aMHHOB.

AMMHOKHCIOTEI KaK
aMmdoTepHbIe OpraHUYECKHe
COCITUHCHUS, UX
OMOJIOrMYeCKOE 3HAUCHHUE.

[Tomyyenue ¢ cBoiicTBa
AMUHOKHCIIOT.

Knaccudukanus u
HOMEHKJIaTypa aMHUHOKHUCIIOT.
Hunentunel. [lentuanas
CBSI3b.

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE 1
COEIMHEHUS

[Tomy4yenue u cBoiicTBa
0eNKoB

3HaueHue OEJIKOB.

12.02

17.02

19.02

24.02

26.02

03.03

05.03

10.03

12.03

17.03

https://academy-

content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839e-92051201b73¢

https://academy-
content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839e-9205201b73¢

https://academy-
content.apkpro.ru/lesson/c2{2f3d7-
43d1-4873-ace0-78eca6009628

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

https://academy-
content.apkpro.ru/lesson/c2{2f3d7-
43d1-4873-ace0-78eca6009628
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

51

52

53

[ToHsiTHE O HYKJICMHOBBIX
kuciorax. JJHK u PHK:
CTPOEHHE U POJIb.

O0600mamuil YpoK 1o Teme:
«A3oTcoaepxaniie

COCJIMHEHUS

KontpoabHnas padora Ned o

TeMe «A30TcoaepKalue 1
OpPTaHUYECKUE COCTUHEHUS

Pasnen 4. BoicokoMoJIeKyIsIpHbIE COeTUHECHUS.

54

55

OCHOBHI)IG METOObI CUHTE3a
BBICOKOMOJICKYJIIPHBIX
coequHeHui. IInmacTMacchl,
Kay4yKH, BOJIOKHA

Knaccudukanus momumepos.
HckyccTBEHHBIE TOIUMEDBI 1
CHHTETHYECKHE MTOJTUMEPBHI.

Pasnea 5. buojornueckue akTHBHbLIE COeINHEHM .

56

57

[TonsiTue o pepmMeHTax Kak o
OHOJIOTMYECKHUX

KaTajau3aTopax OelKoBOM 1
npupoibl. OcOOEHHOCTH

CTPOEHUS U CBOMCTB.

3HaveHne PEepMEHTOB IS
KHU3HEIEATEIIbHOCTH JKUBBIX
opranusmoB. [IpumeHeHHe 1
dbepMeHTOB B

IPOMBIIIICHHOCTH.

19.03

02.04

07.04

09.04

14.04

16.04

21.04

http://school-
collection.edu.ru/collection/che

mistry

http://school-
collection.edu.ru/collection/che
mistry

http://school-
collection.edu.ru/collection/che

mistry

http://school-
collection.edu.ru/collection/che

mistry

http://school-
collection.edu.ru/collection/che

mistry

http://school-
collection.edu.ru/collection/che

mistry
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59

60

61

62

63

64

ITousgaTue o BUTaMHUHAaX.
Knaccudukanmst BATaMUHOB.

Buramun C kak
MpEeACTaBUTENh
BOJIOPACTBOPUMBIX BUTAMHUHOB
1 BUTaMHH A Kak
MIpEACTaBUTENh
KUPOPACTBOPUMBIX
BHUTaMHUHOB.

[TonsATHE O rOPMOHAX KaK
OMOJIOrNYECKH aKTUBHBIX
BELICCTBAX, BHIITOJIHAIOIINX
SHIOKPUHHYIO PETYJISALUI0
KU3HEJEATEIBHOCTH
OpraHU3MOB.

OTtaenpHBIE MPEICTaBUTENN
TOPMOHOB: UHCYJIUH U
aapenanuH. [Ipodunaktuka
caxapHoro quabera.

JlekapcTBeHHast XUMHUSL: OT
ATPOXUMUU U
dbapmakoTepanuu a0
XUMHOTEPAIHH.

AHTHOMOTHKHU 1
TUCOAKTEpHO3.

Hapkotuueckue BeniecTsa.
Hapkomanust, 6oprba ¢ Hell u
npoQUIAKTHKA.

23.04

28.04

30.04

05.05

07.05

12.05

14.05

http://school-
collection.edu.ru/collection/che

mistry

http://school-
collection.edu.ru/collection/che

mistry

http://school-
collection.edu.ru/collection/che

mistry

http://school-
collection.edu.ru/collection/che

mistry

http://school-
collection.edu.ru/collection/che

mistry

http://school-
collection.edu.ru/collection/che
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[ToaroroBka K KOHTPOJIBHON
65 pabore. Pemenue 3agad u3
OTKPBITOTO OaHKa 3aJaHHi.

KonTpoabnas pabora Ne5 3a
66 KypC OPraHUYE€CKON XUMUHU T10
TEKCTY aJAMUHUCTPALUU
67 3amuTa NpoeKTOB.
68 Hrorosoe 3aHsTHE

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

12 KJIACC
Ne
wn Tema ypoka

XUMUYEeCKUH 3IIEMEHT. ATOM.
DneKTpoHHass KOHPUTyparus
atoMmoB. Perienue 3agay u3
OTKPBITOTO OaHKa 3aJaHUil.

[Tepuoanueckuii 3aKOH U
[lepuoauueckas cuctema

XUMUYECKHX 3J1eMeHToB []. 1.

Menpeneesa, UX CBA3b C
COBPEMEHHOM TEOpPUEHN
CTPOCHHMS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U UX COEANHEHUI
0 rpynnam 1 nepuoiam.
3HaueHue NepruoINIECKOro
3aKOHA U CHUCTEMBbI
XUMHUYECKHUX 3yeMeHToB J[. 1.
MeneneeBa B pa3BUTHH
HayKH

Knaccudukanus XuMHIecKux
peaklyii B HEOPraHU4eCKON U
OpraHUYeCcKON XUMHUHU. 3aKOH
COXpaHEHUS MacChl BEILLIECTB;

KoanuyecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

JlaTa
IIpakTHyeckue

paGoTh: H3y4eHus!

03.09

05.09

10.09

17.09

DJIeKTPOHHBIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChbl
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3aKOH COXpaHEHHUS U
MpeBpalIeHHs SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX

Peakmmu, naymnme 6e3
U3MEHEHUS COCTaBa BEIIECTB

Peakuuit, nporekaroniue ¢
M3MEHEHHEM COCTaBa
BEIIESCTB

CKopocTb peakuuu.
OOpaTtuMble peakIyH.
XUMHUECKOe paBHOBECHE

IpakTnueckas padora Ne 1.
«BnusHue pa3nuYHBIX
(bhakTOpOB HA CKOPOCTH
XUMHUYECKON peaKinm»

Knaccudukanmst XumMuaeckux
peaKuuii Mo TEIIOBOMY

s dekry.

Pemenue 3amau no reme
«Tepmoxumuueckue
ypaBHEHUS PEaKIINH,
Tennooii 3 dexT»

DIIEKTPOTUTHYECKAS
nucconuanyd. Iloasgarue o
BOZIOpOAHOM ToKa3aTene (pH)
pacTBopa.

Peakiiun nonHoro ooMeHa
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OO6paTUMOCTh XUMHUYECKOU
peakuuu. XuMU4YeCKoe
paBHOBECHE U CIIOCOOBI €r0
CMEIICHUS

I'mpponns opraHu4eCKuX 1
HEOPraHMYECKUX BEIIECTB

OKUCIINUTEIBLHO-
BOCCTAHOBUTEJIHHBIE
peaKIuu.

[TonsiTre 06 anexkTponn3e
pacIuiaBoB U pPaCTBOPOB
coJien

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme
«XUMHYECKUE PEAKITHID)

KonTposabsnas padora
Nelmo Teme « XUMHUYECKHE
peaKIum»

CtpoeHue BeliecTna.
BanenTHOCTS.
DIIEKTPOOTPULIATEITIHHOCTb.

3aKOH IOCTOSTHCTBA COCTaBa
BCIICCTBA

PaC‘ICTBI, CBA3aHHBIC C IOHATHEM
«MaccoBad 40JId 3JICMCHTA B
BCIICCTBC

BCH.[CCTBa MOJICKYJIAIPHOI'O U
HEMOJICKYJISIDHOTO CTPOCHUSA
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XUMHUYECKas! CBSI3b, €€ BUbI

KoBanenrtHas HenosnsipHast
CBA3b

KoBanenTHas noJesipHasd CBA3b

Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOH CBSI3H.

AToMHas n MOJICKYJIAPpHAA
KpUCTANIMYCCKad pCUICTKA

Meramnueckas CBI3b.
Meramnnueckas
KpUCTAJUTMYECKas pelieTKa

HNonnag cBa3s. Monnasa
KPHUCTAJUIMYECKasl PELIETKA.

Bonopoanas cBsi3b

Enunas mpupoaa XuMHUIeCKuX
CcBsI3el

HOJII/IMepBI HCOPTaHNYCCKUC U
OpTraHN4YCCKUC

["a3000pa3Hoe cocTosiHMe
BemiecTBa. [Ipupoaneie
ra3zo00pa3HbIe CMECH: BO3IYX
Y TIPUPOJIHBII Ta3

[IpencraBurenu razos,
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26.12
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M3yYECHHUE UX CBOMCTB

Kuakoe cocTosiHUE BEIIECTBA.

Bona. MaccoBas nomis
PacTBOPEHHOT'O BEILIECTBA

Pemrenne 3aga4d Ha
BBEIYMCJIEHHE MAaCCOBOH JOJIN
pPacTBOPEHHOTO BELIECTBA

ITonstue o AUCIICPCHBIX
CHUCTEMax.

HUctunnsie n KOJIJIOUAHBIC
pacTBOPHI

Kunkue KpucTamibl

TBeplioe cOCTOSIHUE BEIIECTBA

AMopHbIe BelecTBa.

CocraB BellecTBa 1 cMeceit

Pemenwue 3anay Ha cMecu U3
OTKPBITOTO OaHKa 3aaHui

Knaccudukarus u
HOMEHKJIaTypa

HCOPTaHNYCCKUX COGI[I/IHGHI/II\/JI.
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Knaccudukanus n
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCIMHCHHUIM.

I'enetnueckas cBsA3b
HGOpFaHI/I‘IGCKI/IX BCIICCTB,
Pa3IMYHBIX KJIACCOB

KonTpoasnas padora Ne2 no
pazneny «Teopernueckue
OCHOBBI XUMHHN»

MeTtanniel, UX IMOJIOKEHHE B
[Tepuoanueckoii cucreme
XUMHUYECKHUX 3eMeHTOoB /J[. 1.
MeHnneneesa 1 0COOEHHOCTH
cTpoeHus atoMoB. O01IHe
(bu3uYecKue CBONCTBRA
MECTaJIJIOB

CriaBbl METaJUIOB.
DIEKTPOXUMUYECKUM PSIT
HanpsH>KeHUH METaJIOB

XUMHYECKUE CBOMCTBA
BAKHEUILNX METAJLJIOB
(HaTpumii, KN, KaJIBIIHH,
MarHui, allOMUHUN) U UX
COEIMHEHU I

XHUMHYECKHE CBOMCTBA IIMHKA,
JKene3a U UX COSTMHEHUHN

XHUMHUYECKUE CBOMCTBA XpPOMA,
MEIN U UX COCIUHECHUMN

ITpakTHyeckas padora Ne 2.
"Pemenue
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AKCIIEPUMEHTAJILHBIX 33124 10
Teme «MeTame"

Hewmeranel, uX nojoxeHue B
[Iepnonnueckoii cucreme
XMUMHUYECKHX 37eMEeHTOB /1.
N. Menneneesa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

du3nyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS
HEMETAJUIOB (Ha MpUMepe
KHCTIopoJia, cephl, hocdhopa u
yIiiepoa)

XHUMHUYECKHE CBOMCTBA
raJIOT€HOB, CEPhI M UX
COeIMHEHUN

XHUMHUYECKHE CBOMCTBA a30Ta,
dbocdopa u UX COeTMHCHHI

XHUMHYECKHE CBOMCTBA
yriaepozaa, KpeMHUS U UX
COEeIUHEHUN
[IpuMeHeHne BaKHEUIINX
HEMETAJJIOB U UX
COECIMHEHU I
IIpakTyeckas padora Ne 3.
«Pemenune

AKCIIEPUMEHTAIBHBIX 33/1a4 TI0
teme "Hemerauisr"
0O0001eHNEe U

cucTeMaTh3alus 3HaHuil o
TeMe «HemeTaiibDy.
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Brruucienust mo ypaBHEHHUSIM
XUMHUYECKUX PEAKIUHN U
TEPMOXUMHYECKUE PACUETHI
KonTpoabsnas paboraNe3 no
TeMaM «MeTauIel» U
«HemeTamisny

Heoprannueckue n
OpraHNYeCKHEe KUCIOTHI.
Heoprannueckue n
OpraHHYeCcKHe OCHOBaHUS

AMdoTepHbIe HEOPTraHUIECKHE
" OPraHn4YCCKUC COCAUHCHUS.
I'enetnueckas cBs3b
HCOPTaHNYCCKUX U
OpraHUYECKUX BEIIECTB

Ponp xuMuu B 00ecIrieueHun
3KOJIOTHYECKOM,
SHEPreTUYECKON M MUIIEBOU
0€30MacHOCTH, pa3BUTUHU
MEIULIMHEI

[TpencraBnenust 06 oOIMX
HAYYHBIX TIPUHIIUATIAX
MIPOMBIIIICHHOTO TTOJTyYeHUS
Ba)XHEHIIINX BEIICCTB

YennoBek B MUpE BELIECTB U
MaTepHaoB

XHUMHUS U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSA3ATEJBLHBIE YUYEBHBIE MATEPHUAJIBI TSI YYEHUKA

1. Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB W.I'., Ciagkos C.A., AKITHOHEpHOE 00IIECTBO
«3narensctBo «IIpocBemenne»,2021 r

2. Xumus, 11 xmace/ IN'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBemenune»,2021r.

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

1. Xwumus (6a30BbIi ypoBeHb). Peanuzanmsi 00pa3oBaHus: METOIUYECKOE TTOCOOUE IS
yuntens / KaBepuna A. A., Ilnuyruna I'.B.; nox pea. I'. B. [lnuyrunoii. M.: ®I'bHY
«MHCcTUTYT cTpareruu pa3Butusi oopazoBanus PAOy, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. 1. «Enunas komnexnust Hudposeix O0pazoBatenbHbIx Pecypcosy» (Habop muppoBeIx
pecypcoB k yueOnukam nmuaun B.B. [Taceunuka) (http://school-collection.edu.ru/).

2. Poccwuiickas snmekTpoHHas mkona — https://resh.edu.ru/

3. denpepanbHBIN HHCTUTYT MEJArOTHYSCKUX U3MepeHuid — https://fipi.ru/

4. Menuareka M3natensctBa «IIpocBemenus» — https://media.prosv.ru/

5. becrutatHbie BUICOYPOKH JIJIsl YYCHUKOB 1-11 KIIacCOB U TONIKOJILHUKOB OT OHJIAIH-
mikonel «Hboypok» — https://school.infourok.ru/videouroki

6. Sunexc YueOuuk — https://education.yandex.ru/main/

7. bubmuoreka MOCKOBCKOM 31EKTPOHHOM MIKOMBI — https://uchebnik.mos.ru/catalogue
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