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HHOACHUTEJ/IBHAS 3AIINCKA

[IporpaMMa Mo XMMHM Ha YpOBHE cpenHero oOmero oOpa3oBaHHs pazpaboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 ob6pazoBanuu B Poccuiickoit ®Dexpepauumy,
TpeOOBaHMII K pe3ynbTaTaM OCBOeHHs (pemepampHOl 00pa3oBaTeIbHOW MPOTpaMMBbl CPETHETO OO0IIero
obpazoBanusa (POIl COO), mpencraBieHHblx B DepepalbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenumum mnpemonaBanus YyueOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHBIX opranuzanusax Poccuiickoit dexepanyn, peaqn3yoInX OCHOBHBIE 00pa3oBaTeIbHbIE
MPOTPaMMBI, M1 OCHOBHBIX MOJIOKeHHH «CTpaTeruu pa3BUTHS BocuTaHus B Poccuiickoit denepamnmu Ha
nepuon 1o 2025 roga» (Pacnopsbxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZOB K pa3paboTke MporpaMMbl MO XHMHH, K OIPENEICHHI0 OOIIel CcTpaTeruu
00y4eHus1, BOCIUTAHHS U Pa3BUTHsI 00yUaromuXcs cpecTBaMH yueOHoro npeaMeTa «Xumusi» ans 10-11
KJaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIeNTyanbHele monokenus @OIOC COO o
B3aUMOOOYCIIOBJICHHOCTH IIEJeH, COACP)KaHMs, pPe3ylbTaToOB OOydYCHHs W TPeOOBaHHA K YPOBHIO
IMOATrOTOBKHU BBIITYCKHHKOB.

Xumudeckoe o0Opa3oBaHHE, TOTydaeMoOe BBITYCKHHKAMHU OOIIeoOpa3oBaTeNbHON OpTaHM3aIlHH,
ABJISIETCS. HEOTHEMJIEMOM 4acThio MX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILIAIOLINM 3TAIllOM peaan3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOUEBBIX [IEHHOCTEH, MPHUCYNIMX IIEJIOCTHOM cUCTeMe
XHUMHAYECKOT0 00pa3oBaHus. DTH IICHHOCTH KacalTCs MO3HAHMS 3aKOHOB HPUPOABI, (HOPMHUPOBAHUS
MHUPOBO33pEHUSI U OOLIeH KyJIbTYpbl YENIOBEKa, a TAKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/0pOBBIO W MPHUPOAHON cpene. Peammsyercss xuMuueckoe oOpa3zoBaHUE OOYYAIOUIMXCS Ha
YPOBHE CpeAHero oOmero odpa3oBaHHsl CPEICTBAMH YYEOHOTO MpeaMmera «XUMHs», COIEpKaHue M
MIOCTPOCHUE KOTOPOIO OMpEAEICHBI B MPOTpaMMeE MO XUMHU C YUETOM CHEeUU(PHUKH HAYKU XUMHUH, €€
3HAYEHUS B TIO3HAHWU MIPUPOABI M B MaTepUANbHON )KHU3HU O0IIECTBa, a TaKXKe ¢ y4ETOM 00X el u
MPUHIIMIIOB, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI cpeqHero odmiero oOpa3oBaHHS B
Poccuiickoit ®enepanuu.

XuMHS Kak JJIEMEHT CHCTEMBI E€CTECTBEHHBIX HAyK HUIpaeT OCOo0YyI0 poiib B COBPEMEHHOM
UBWIM3AIMYA, B CO3JaHWM HOBOW 0a3pl MarepwanbHOW KynbTypbl. OHa BHOCHUT CBOW BKIIAJ B
(hopMUpOBaHUE PAIMOHAILHOTO HAYyYHOTO MBIIUICHUS, B CO3/IaHHE IIEJIOCTHOTO MPEJACTAaBICHUS 00
OKPYKaroIleM MHUPE KaK O €IMHCTBE MPUPOIBI U YEIOBEKA, KOTOPOe (POPMUPYETCS B XMMUU Ha OCHOBE
MMOHUMAaHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMH Y BO3MOXXHBIMHU O0JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C APYIMMM €CTECTBEHHBIMM HAYKAMM, XHMHs CTaJla HEOTHEMIIEMOM
YacThI0O MHPOBOM KYJIBTYPBHI, HEOOXOIUMBIM YCIOBHEM YCIICHIHOTO TPyJa M JKM3HHM KaKIOTO UJIeHa
obmectBa. CoBpeMeHHas! XUMHUS KaK HayKa CO3MAaTesIbHasl, KaK HayKa BRICOKMX TEXHOJIOTHI HarpaBiieHa
Ha pelieHue TIo0ABHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKO,
MUILEBON, SKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBBSI.

B cootBercTBHM ¢ OOIIMMU IENSIMU W MPUHIIUIIAMU CPEIHETO 00IIero o0pa3oBaHus CoJiepKaHue
npeamera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb H3YUEHHSI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOATOTOBKY 00ydaromuxcs, HEOOXOAMMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKHUX
OpUEHTHPOB, YCHEIIHOTO BKJIIOYEHHS B KM3Hb COIMYMAa, NPOJOJDKEHUS OOpa3OBaHUS B Pa3IHMUHBIX
00JacTsX, He CBA3aHHBIX HETIOCPEIACTBEHHO C XHMHEH.

CocrapngomumMu npeaMera «XUMHSD» SABISIOTCS 0a30Bble Kypchl — «OpraHmyeckas XUMHSD» U
«O0m1ast 1 HeOpraHWYecKast XUMHS», OCHOBHBIM KOMIIOHEHTOM COZAEPIKaHHUA KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOI HayKU: CUCTEMa 3HAHWI 10 HEOPTraHMYECKOW XUMUH (C BKIIOYCHHEM 3HAHHN W3 OOIICH XHMUN)
u opranuueckod xumuu. DopmMupoBaHHe MAHHOW CHCTEMBl 3HAHUUW NOpU HUIYUYCHUU TIpeaMeTa
obecreunBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOTOOOPAa3Hsl BEIIECTB HA OCHOBE OOIINX MOHSTHH,
3aKOHOB U TEOPUUA XUMHUH.



CrpykTypa conepkanus KypcoB — «Opraamueckas XumMus» 1 «O01as 1 HeopraHuIecKas XUuMHUsDy
chopMHpoBaHa B TIporpamMme IO XUMHH Ha OCHOBE CHCTEMHOIO TOAXOJa K HM3YYCHUIO Y4eOHOTro
MaTepuana M OOYCIIOBJICHA MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTUEM 3HAHUW Ha OIpPEIEIEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYECKOW XMMHU BEIIECTBA PACCMATPUBAIOTCS Ha YPOBHE
KJIACCUYECKOW TEOPUH CTPOCHHS OPTaHUYECKUX COCJAWHEHHH, a TAaKKe Ha YPOBHE CTEPCOXUMHUECKUX H
ANIEKTPOHHBIX TPEACTABICHUNA O CTpoeHHWW BelecTB. CBeleHUS 00 HM3y4aeMBIX B Kypce BEIIECTBax
JTAIOTCSL B Pa3BUTHU — OT YIJIEBOAOPOIOB JIO CIOXHBIX OMOJIOTUYECKH aKTUBHBIX COeIUHEeHMU. B Kypce
OpPraHUYECKOW XWUMHH TONY4YalOT pa3BUTHE COOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOINETo
00pa3oBaHHs MEPBOHAYABHBIC TPEICTABICHUS O XUMHUECKOW CBS3U, KITACCU(PHUKAIMOHHBIX MPU3HAKAX
BEIICCTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUECKOMN PEaKIUH.

ITo HOBBIM YIJIOM 3peHHs B Mpeamere «XuMus» 0a30BOro YpOBHS pacCMaTpUBAETCS M3YUCHHBIN
Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHUsS TEOPETHYCCKUI MaTepual U (paKTOIOTHUSCKHE CBEICHHS O
BEIICCTBAX M XMMHYECKOHW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HeopraHudecKas XUMHUSD)
00ydYaromuMess MPEAOCTABISACTCS BO3MOYKHOCTh OCO3HATh 3HAYCHHE MEPHOTUYCCKOTO 3aKOHA C
OOIIETEOPETHUCCKAX KM METOJOJIOTHYSCKAX TIO3HMIUH, TIy0)ke IOHATh HMCTOPUYECKOE H3MCHEHHE
(YHKIIHIA 3TOT0 3aKOHA — OT 0000IIaroIIeH 0 OOBSICHSIONICH U TPOrHO3UPYIOLICH.

Ennnas cucrema 3HaHMM O Ba)KHEMINMX BEILIECTBAaX, HMX COCTaBE, CTPOCHUHU, CBOWCTBAX U
MPUMEHEHUH, a TakKe O XHUMHYECKUX PEaKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKAHUS
nmononHsieTcs B Kypcax 10 u 11 kmaccoB ajeMeHTaMH COACPKAHUS, UMEIONTUMHU KYJIbTyPOJIOTHIECKUN U
MPUKIIATHON XapakTep. OTH 3HAHHUA CIIOCOOCTBYIOT IIOHMMAaHHUIO B3aMMOCBS3M XHMHHU C APYTUMH
HAayKaMH, pacKpbIBalOT €€ poJib B IIO3HABATEIBHOM U IIPAKTUYECKON JEATENBHOCTH YEJOBEKa,
CIOCOOCTBYIOT BOCITUTAHMIO YBR)KEHHUS K IPOLIECCY TBOPYECTBA B OOJACTH TCOPHHM W MPAKTUYCCKHX
MIPHIIOKEHUI XUMUH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIIECTBEHHO W JTMYHOCTHO 3HAYUMBIX
mpoOiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh WH(POPMAIMIO U TMPUMEHATH €€ s
MOTIONTHEHUS 3HAHUH, PEIICHUSI MHTEJUICKTYalIbHBIX W KCIIEPUMEHTAILHBIX HCCIEA0BATENILCKUX 3a/1a4. B
[eJIoM cojepkaHne ydeOHoro mpenMeTa «XHWMHUsS» JAHHOTO YPOBHS HW3yY€HUS OPHEHTUPOBAHO Ha
(hopMupoBaHUE Yy OOYYArOIIMXCS MHPOBO33PEHYECKONW OCHOBBI I TOHUMAaHUS (MIOCO(DCKHUX HIEH,
TaKMX KaK: MaTepHajbHOE EIMHCTBO HEOPraHUYEeCKOr0 M OPraHu4ecKOro Mupa, OOYCIIOBJICHHOCTh
CBOWCTB BEIIIECTB UX COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh MIPUPOIHBIX SIBICHUH IMyTEM SKCIIEPUMEHTA
W pelieHnus MPOTHUBOPEYNH MEXKIY HOBBIMHU (PaKTaMH M TEOPETUYECKHMH IPEIINOCHUTKAMU, OCO3HAHHE
POJIM XUMHHM B PEIICHUM 3KOJIOTMYECKUX MPOOJIeM, a TakKe Npo0jeM COCpekKEeHHS IHEPreTHYSCKUX
PECYPCOB, CBIPBS, CO3AAHMS HOBBIX TEXHOJIOTHA U MaTEPHAJIOB.

B mnnane pemeHus 3amad BOCHHUTAHUS, Pa3BUTHS M COLMAIM3ALUU OOYYAIOLIMXCSl MPUHSTHIE
MporpaMMoil MO XHUMHHM TOAXOAbI K OINpPEOENIEHUIO COAEp)KaHWS W TOCTPOCHMS TpeaAMeTa
npeaycMaTpuBaloT (OPMUPOBAHNE YHHBEPCAJIBHBIX YUeOHBIX ACHCTBHN, MMEIOMNX 0a30BOe 3HAUECHUE
JUTSL Pa3iIMYHBIX BUIOB JESITEIBHOCTH: PELICHHUs Npo0JieM, MOKCKa, aHau3a U 00paboTku MHPOpMAIUH,
HEOOXOAMMBIX [UIS TPHOOPETEHHs] ONbITa NPAKTUYECKOW U HCCIeNOBAaTENbCKON esSTeNbHOCTH,
3aHMMAIOIIEHN Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B mpaktuke mpernomaBaHus XMMHM KaK Ha YpOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus, TaK M Ha
YpOBHE cpenHero odmiero oOpa3oBaHHA, NMPHU ONPEIESIEHHUH COJIEPKATENFHOW XapaKTEPUCTHKHU Ienen
W3y4EHUs TIpeaMeTa HAlpaBJICHUEM IEPBOCTENIEHHOW 3HAYMMOCTH TPAAMLIMOHHO MPHU3HAETCA
(opMHpOBaHIE OCHOB XMMHUYECKOH HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOM
JIESITEIbHOCTH YEeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KynbTypbl. C METOAMYECKON TOYKH
3peHUs TAKOW MOJIXOA K ONPEAEICHUIO IIeNei H3ydeHHs TpeaMeTa ABIISETCS BIIOIHE ONPaBIAHHBIM.

CoriacHo NaHHOHM TOYKE 3pEHUS TIABHBIMU IIEJSIMH M3YUCHUS TIpeaMeTa «XUMHS» Ha 0a30BOM
ypoBHe (10 —11 xJ1.) SIBISIFOTCSI:

e (GOpMHUPOBAaHUE CHUCTEMBI XMMHUYECCKHX 3HAHUN KaK Ba)KHEHIICH COCTaBJISIONICH €CTECTBEHHO-
HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KIIOYEBBIC MOHSITHS, (yHIaMEHTaJIbHbIC
3aKOHBI W TEOPHUM XWUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U TIOHUMAaHHE CYyITHOCTH



JOCTYITHBIX O00O0OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HWCTOpUEH uX
Pa3BUTHS ¥ CTAaHOBJICHUS,

L (bOpMHpOBaHI/Ie U Ppas3sBUTUC HpeI[CTaBJ'IGHI/If/'I O HAY4YHbIX MCTOJAaX TII03HAaHHA BCHICCTB U
XHUMHUYCCKUX pCaKHHﬁ, HCO6XOI[I/IMI)IX JJIsL HpI/IO6peTCHI/Iﬂ YMCHI/Iﬁ OPHUCHTUPOBATLECA B MHUPC
BCIICCTB M XHMHYCCKHX ﬂBHCHHﬁ, HUMEIOIIMX MECTO B IIpUpPOAC, B HpaKTH‘ICCKOfI n
HOBCGI[HCBHOfI JKH3HU,

e pa3BUTHEC YMEHHH M CHNOCOOOB JICSATEIHHOCTH, CBS3aHHBIX C HAONIOJCHUEM U OOBSCHEHUEM
XUMHYIECKOTO IKCITEPUMEHTA, COOITIOICHUEM TTpaBUiI 0€301TacHOTO OOpaIIeHHsI ¢ BEIIECTBAMM.

Hapsiny ¢ atuMm, copmepkarenbHas XapaKTepUCTHUKa ILefedl M 3adad HM3y4deHHs IpeaMmeTa B
IporpaMMe IO XUMHHM YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH INPHOPUTETAMHU B
cucreme cpenHero oOmero ob6paszoBaHusi. CerogHs B IPENOJaBaHUUM XHMMHHM B OOJbLIEH CTENEHH
oTHaércsl MpeanovYTeHHe MPAKTHYECKOH KOMIIOHEHTE COJEpXKaHus OOydYeHHs, OPHEHTHPOBaHHOW Ha
MIOJITOTOBKY BBIMTYCKHHKA 00IIe00pa3oBaTeNbHON OpraHu3alluy, BiaJeiolero He HabopoM 3HaHUWH, a
(YHKUMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSAMH aKTHBHOI'O MOJYYEHHUsS 3HAHUU U
MIPUMEHEHUS UX B pealbHOM KU3HU AJIS pelIeHNs MPaKTUYECKUX 3a1a4.

B cBs3u ¢ 3TUM npH KM3ydeHHM mpenMmera «XHMHUS» JOMUHHpYIOLIee 3HaYeHUE MPUOOpPETaroT
TaKue LEeNU U 3aJa49H, KaK:

aganTanys OOy4aroIUXCS K YCJIOBHMSAM IUHAMHYHO DPAa3BHBAIOLIErocs Mupa, (OpMHPOBaHHE
MHTEJUICKTYaIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3oBaHMIO,  COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY IIPUHSATHUIO TPAMOTHBIX PELIEHUHM B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBI3aHHBIX
C BEILIECTBAMH U UX NPUMEHEHHEM;

(dhopMUpOBaHUE y OOYYAIONMIUXCS KJIFOYECBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), HMEIOIINUX
YHHUBEpCAIbHOE 3HAUCHHUE I PA3JIMYHBIX BUIOB JCATEIHHOCTH: PEIICHUsS MPOOIeM, TIOUCKa, aHAIu3a U
00paboTku mHPOpPMANINK, HEOOXOIUMBIX JUIS MPUOOPETEHUS OIBITA JEATEIHHOCTH, KOTOpas 3aHHMAaeT
BaXHOE MECTO B IIO3HAHMM XUMHUH, a TaKXKE JUISl OIECHKH C TO3UIUH SKOJIOTMYECKOW 0€30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YelIOBEKa U MPUPOIHYIO CPEeay;

pasBUTHE TIO3HABATEIBHBIX HMHTEPECOB, HWHTEIUICKTYabHBIX W TBOPYECKHX CIIOCOOHOCTEH
00y4aroUXCs: CIIOCOOHOCTH CaMOCTOSTEIILHO MPUOOPETaTh HOBBIC 3HAHMS 10 XUMHH B COOTBETCTBUH C
JKU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIONL30BATh COBPEMEHHBIC MH(POPMAIMOHHBIE TEXHOIOTHH JJIs TOUCKA
W aHaNM3a y4eOHOW ¥ HAYYHO-TIOMYISPHON HH(OPMAIIMH XUMHUECKOTO COICPIKAHHUS;

(GbopMUpOBaHHE U pa3BUTHE Y OOYYAIOIIMXCS AaCCOLMATHBHOTO W JIOTUYECKOTO MBIIICHHS,
HaAOII0JATETLHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAWMBI, B YaCTHOCTH, IPHU
MJIAHUPOBAHUU U POBEJACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTAaHUE y OOydarommxcsi yOexJIEHHOCTH B TYMAaHHCTUYECKOW HAIMpPaBICHHOCTH XHMHU, €€
BaXHOW POJIM B PEIICHUU TIOOATBHBIX MPOOIEM PalMOHAIBHOTO IMPHUPOJONOIH30BAHUS, TTOTIOTHEHHUS
SHEPTETHUECKUX PECYPCOB W COXPAHECHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH
OepeXHOTO OTHOIICHHS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHUSI OTBITA HCITOIE30BAHUS
MOJTyYEHHBIX 3HAHUHM JJIS TMPUHSATUS TPAMOTHBIX PEIICHUH B CUTYaIUSAX, CBS3aHHBIX C XUMUYECKHMU
SIBJICHUSIMHL.

B yuebHOM 11aHe cpeaHero o01ero oopa3oBaHus IpeaMeT «XUMUs 0a30BOr0 YPOBHS BXOAWT B
COCTaB MPEeAMETHOM 00macTi «EcTecTBeHHO-HAYYHBIE IPEAMETH.

OO11ee YnCIo YacoB, OTBENEHHBIX I U3YYCHUS XMMHH, HA 0a30BOM YPOBHE CPEIAHETO OOIIEro
obpazoBanwmsl, coctaBisgeT 68 gacos: B 10 kimacce — 34 gaca (1 gac B Hememo), B 11 kmacce — 34 gaca (1
4Jac B HECIIO).



COJEPXAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKAA XUMUS
TeopeTn4yeckue 0CHOBBI OPraHUYeCKOH XUMHUHU

[IpeameT opraHuueckoil XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B MOJYyUYCHUU HOBBIX
BEILECTB U MaTepHayioB. Teopus CTpoeHUs OopraHudeckux coenuueHuid A. M. bytnepoBa, €€ OCHOBHBIC
nonokeHusi. CTpyKTypHbIe (OPMYIBI OpPraHWYEeCKHX BeIlecTB. | omonorus, m3omepus. XUMHYECKas
CBSI3b B OPTraHUYECKUX COSTMHEHISIX — OJIMHAPHBIE W KPAaTHBIE CBSI3U.

IIpencraBienne o Kiaccu(pUKAMKA OPraHMYECKUX BemecTB. HoMmeHKmaTypa OpraHUYecKux
COEMMHEHNH (CHCTeMaTHYecKas) W TPHUBHAIbHBIC Ha3BaHUS BAXKHEHIINX TPEICTABUTENCH KIacCOB
OpTraHUYECKUX BEIICCTB.

OKCHepUMeHTaIbHbIE METOABl H3y4YEeHUWs BEIIECTB M WX IPEBPALICHUH: O3HAKOMIICHHE C
oOpa3laMu OpraHUYeCKUX BELIECTB U MaTepUaJlaMM Ha HMX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpraHNYCCKUX BCIICCTB, Ha6J’IIOI[€HI/I€ U OINHMCAHUC ACMOHCTPALMOHHBIX OIIBITOB IIO MPCBpalICHUIO
OpPTaHMYECKUX BEIIECTB IIPH HArpeBaHUH (TUTaBlIeHHE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoast

AJKaHBL: COCTaB U CTPOEHHUE, FTOMOJIOTMYECKUN psAll. MeTaH U 3TaH — NpOoCTeUIne MPEeACTABUTENN
aNKaHOB: (M3UYECKUE W XMMHYECKHE CBOWCTBA (peaklMy 3aMEHICHUS W TOPEHUs), HaXOXKICHHUE B
MIPUPOJIE, MOJIyYEHNE U IPUMEHEHUE.

ATIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH pAa. OTWIeH W MpOMWIeH — MpocTeline
NpE/ICTAaBUTENI  aJKCHOB: (H3MYecKHe W XUMHUYECKHE CBOWCTBAa (peakluu THUIPUPOBAHUS,
raJloreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aliH ), OJIy4YeHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u meTunOyraauen-1,3: cTpoeHue, BaKHEUIIIMEG XUMHUYSCKUE CBOMCTBA
(peakuus nomumepur3anun). [lomyueHre CHHTETHYECKOTO KayqayKa U PE3UHBL.

AJKMHBI: cOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH PsiJl. AUETWIEH — MpOCTEHIIunii
NpPEACTAaBUTENb AaJKUHOB: COCTaB, CTpOEHHE, (U3NYECKHe M XUMHYECKHE CBOWCTBA (peakuuu
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALNHN, TOPEHHS), IOJyYeHNE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpocHHMe, (HU3MUECKME W XHMHYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS 1 HUTPOBAHUS ), MTOJTydeHUE U IPUMEHEHue. 10/1yon: cocmas, cmpoerue, ghusuieckue u
Xumuveckue CceoUcmea (peakyuu 2an02eHUpPoOSanusi U HUMPOBAHUsL), NOAYHeHUue U NpuMeHeHue.
ToxcnuHOCTH ApC€HOB. I'eneTnueckas CBSI3b MECXAY YIrjI€BOAOpOoaAaMHU, IMPUHAMJICKAINIUMU K pa3JIMYHbIM
KJIacCaM.

[IpupoHbIe UCTOYHHUKH YTIIEBOIOPOJ0B. [Ipupo IHbIii Ta3 1 nomyTHble HedTsHbIe Ta3bl. HeTh 1
e€¢ mnpoucxoxnaenue. CrocoObl mnepepaboTku He(PTH: TEPEroOHKa, KPEKUHT (TEPMHUYECKHH,
KaTaJIMTHYeCKuit), muponu3. [IpoaykTel nepepaboTku He(TH, NX TPUMEHEHHE B MPOMBILIJICHHOCTH U B
ObITy. KaMeHHBIH yroiib ¥ IPOJYKTHI €ro nepepadoTKy.

OKCIEPUMEHTAIbHBIE METOJAbl H3YYEHHUS BEIIECTB M MX TMPEBpalleHUIl: O3HAKOMJICHUE C
o0pa3iamu 1iacTMacc, KayqykoB U pe3uHbI, KoJuieKmu «HedTe» u «YT0m1b», MOAETNpOBaHIE MOJIEKYT
YTIEBOIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIECHIE MPAKTUYECKONW PabOTHI: MONYyYEHHE ITUIICHA U
W3y4EHHUE Er0 CBOMCTB.

PacuérHnie 3amaun.



BrruricneHust o ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00bEéMa, KOIWYECTBa HCXOTHOTO
BEIeCTBa WJIM MPOAYKTa PEaKIHH 10 M3BECTHHIM Macce, 00bEMY, KOJIMYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB WM MPOIYKTOB PEAKIIHN).

Kucnoponconep:xauiue opranniyeckue coeTHHEHHsI

[IpenenbHBIC OJHOATOMHBIC CHMPTHL. METaHON M 3TAaHOJ: CTPOCHHE, (PU3MUECKUE U XUMHUUECKUC
CBOIicTBa (peakIuy C AaKTUBHBIMH METaJJIaMH, TaJOT€HOBOJOPOJIAaMH, TOpPEHHE), IPUMEHEHHE.
Bonoponubie cBs3M MeXIy MOJNEKyJamMH crnHupToB. [leiicTBme MeTaHolla W OTaHONA HAa OPraHWU3M
YeoBeKa.

MHoroaToMHble CIHUPTHI. OTUICHIIMKONAb M IJHLEPHUH: CTPOCHHE, (U3UYECKUE M XUMHUYECKHUE
CBOWCTBa (B3aMMOJICHCTBUE CO ILNENOYHBIMH METAIJIAMH, KAUeCTBEHHAs peakUus Ha MHOTOAaTOMHEIC
cnupThl). JleficTBUe Ha opranu3M denoBeka. [I[puMeHeHue riaumnepuHa U 3STUISHTIIUKOJIS.

®DeHoM: CTpOeHHE MOJEKYNbl, (PU3NYeckne M XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHona.
[Tpumenenue denomna.

Anpnerunpl U kemoHwvl. DopManbAeru], aleTalbACTH]: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHUE
CBOICcTBa (peakMy OKHCIEHHS U BOCCTAHOBIIEHUS, KAU€CTBEHHBIE PEaKLuH), OJy4YeHHe U IPUMEHEHHE.

OnHOOCHOBHBIE MIpeleNbHblE KapOOHOBbIE KHCIOTBL. MypaBbHHAsi W YKCYCHas KHCIIOTHI:
cTpoeHue, (U3NYECKHEe W XUMHYECKHE CBOWCTBa (CBOMCTBaA, OOIIME IJisi Kiacca KHCIOT, pPeaKIus
srepuduKanum), nosydeHne U npuMeHeHre. CTeaprHOBas U OJIEMHOBAsl KUCIOTHI KaK MPENCTaBUTEIIN
BBICIIMX KapOOHOBBIX KHCIIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ACHCTBHE.

Crnoxable 2QUpbl Kak TMPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MAPONU3 CIOXKHBIX 3QHUPOB. JKUPHL.
I'maponus sxxupos. [lpumenenue xupoB. bruonoruueckas posb KHUPOB.

VYriieBoabl: cocTaB, Kiaccu(UKanus yrieBoioB (MOHO-, JW- W ToJucaxapujbl). [Jroko3a —
NPOCTEHINNI MOHOCAXapHl: OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI, (PH3HYECKHE M XHMHYECKUE CBOWMCTBA
(B3ammogeiictBue ¢ ruapokcuaom Mmemu(ll), okucieHne ammuavHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTAHORBJICHUE, OpPOXKEHHUE TJIIOKO3bI), HAXOXJICHUE B MPUPOJE, NMPUMECHEHUE, OMOJIOTHYECKas POJib.
dotocunTe3. PpyKTo3a KaK U30MEP TITHOKO3BI.

Kpaxman u mnemmono3a Kak MpUPOAHbIE MoiauMepbl. CTpoeHHe Kpaxmaia M IEJUTIOJIO3HL.
dusnueckre U XUMUIECKUE CBOMCTBA KpaxMaia (TUAPOJIN3, KAYeCTBEHHAS PEAKITUS C HOJIOM).

DKcrepuMeHTaNbHBIE METO/Ibl H3YUEHHsI BEIIECTB U UX MPEBPalICHU: IPOoBecHNE, HAOII0IeHHe
U ONKCaHWe JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHBIC PEaKIMU OJHOATOMHBIX
crupToB (OKUCIeHue Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOJICHCTBHE TIIUIIEpPUHA
¢ runpokcugom menu(ll)), ampaernaoB (OKUCIIEHME aMMHMAayHBIM pacTBOpoM okcuna cepedpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBue Kpaxmajia C HOAOM), IIPOBEACHHE TNMPAKTHYECKOH paboThI:
CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTHI.

PacuétHble 3amaun.

Borunciienust mo ypaBHEHHMIO XUMHYECKOH peakiuu (Macchl, 00b&éMa, KOIMYECTBA HCXOIAHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH 10 M3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB WJIHM MPOAYKTOB PEAKIINH).

A3oTcoziepKaie OpraHuuecKiue COCAMHEHHS.

AMPHOKUCIIOTBI Kak aM(OTEpHBIE OpraHUYeCKHe COcAUHCHUsA. Du3nueckne W XUMHUYECKUC
CBOIICTBa aMHHOKHCIIOT (Ha IpUMepe MHIKHA). bronornyeckoe 3HaueHne aMIHOKUCIIOT. [lenTuab.



Besku Kak ImpUpOIHBIE BEICOKOMOIEKY/ISAPHBIE COeTUHEHHS. [lepBHUUHast, BTOPUYHAS M TPETHUYHAS
CTPyKTypa 0enKoB. XMMHYECKHE CBOWCTBA OCJIKOB: THIPOJIH3, JCHATYpAIIUs, KAYeCTBCHHBIC PEAKIMU Ha
OenKu.

9KCHCpI/IMCHTaHBHLIe METOAbI M3YUCHUA BEIICCTB U UX HpCBp&H.ICHHfII Ha6J'II-OI[CHI/IC 1 OIIMCaHUC
JACMOHCTPAIIMOHHBIX ONBITOB: JC€HATYpalusd OeKoB IIpy Harp€BaHnu, IBETHBIC PECAKIIUU OCIIKOB.

BblCOKOMOJICKy.]IHprle COCIMHCHUA

OCHOBHBIC IOHATHUS XHUMHH BBICOKOMOJICKYJIAPHBIX COCIUHCHMI: MOHOMCp, IIOJUMEDP,
CTPYKTYPHOC 3B€HO, CTCICHb IOJIUMEPU3allUH, CPCAHAA MOJICKYJISIpHas Macca. OCHOBHBIE MCTOIbI
CHHTE3a BICOKOMOJICKYJIAPHBIX COCTMHEHHM — IMoJIMMEpHU3ala U IMMOJITUKOHACHCAIUA.

OKCTIepUMEHTaIbHbBIE METOABl H3YYEHHUS BEIIECTB M HUX MPEBpallEHUI: O3HAaKOMJIEHHE C
o0pa3uamMy NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyIyKOB.

MexnpeMETHBIE CBSI3H.

Peanuszanust MexnpenMeTHBIX CBsA3ed INpH H3Y4YeHHH opraHudeckoil xumuu B 10 Kiacce
OCYILIECTBIISIETCSl Yepe3 MCIIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK W TOHSTHH,
ABIIIOIIUXCSA CUCTEMHBIMHU JUIA OTJENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01ue eCTEeCTBCHHO-HAYYHBIC TOHSATHUS: SBJICHUE, HAy4YHBIH (DakT, TUIOTE3a, 3aKOH, TEOpus,
aHanM3, CHHTE3, KilaccuuKamusa, TMepUOANYHOCTh, HaOJIOJeHWe, W3MEpeHHe, OJKCIePUMEHT,
MOJEIIUPOBAHUE.

®uzuka: Martepus, DHEprus, macca, aTroM, 3JIEKTPOH, MOJIEKyJa, 3HEPreTHUYEeCKUHd YpOBEHb,
BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHWE BEIIECTBa, (hU3MYECKHe BEIWYMHBI M E€OUHHLBI WX
M3MEpEHHUS.

buonorus: kierka, opraHusMm, Ouocdepa, oOMEH BewleCTB B OpraHu3me, (HOTOCHHTES,
OHMOJIOTMYECKN aKTUBHBIE BelecTBa (OeNKH, YIII€BOBL, )KUPbI, HEPMEHTHI).

Feorpa(bml: MUHEpAJbl, TOPHBIC ITOPOABI, ITOJIC3HBIC UCKOIIACMBIC, TOIIJINBO, PECYPCHL.

TexHomorus: MUIOCBBIC MPOAYKTBI, OCHOBBLI PAIlMOHAJILHOTO IIMTAaHHA, MOIOIIHUE CPCIACTBA,
JICKAPCTBCHHBIC MW KOCMCTHUYCCKHUC Ipelaparbl, MaTCpHaJbl N3 HNCKYCCTBCHHBIX W CHHTCTHUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASI U HEOPTAHUYECKAS XUMMU S
TeopeTruyeckue OCHOBbLI XMMHUH

XUMHUYeCKUi dJIeMeHT. AToM. SIpo aTroMa, M30TOMBI. DIJIEKTPOHHAS 000JI0YKa. DHEPreTUIeCKre
YPOBHH, TOJYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- smemeHThl. OCOOCHHOCTH pachpeiesieHHs
SJIEKTPOHOB 10 OpOMTAISIM B aToMax »JJIEMEHTOB IIE€PBBIX UETHIPEX NEPHOAOB. DIEKTPOHHAs
KOH(HTYpaIusi aTOMOB.

Ilepuoanueckuii 3akon u Ilepuonuueckas cucrema xumudeckux snemenroB J[. M. Menzaeneesa.
CBs13b IEPUOIUICCKOTO 3aK0HA U lleproauieckoil cucTeMbl XUMHIeckux 3meMenToB [[. M. Menneneena
C COBPEMCHHOH TEOpPHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MCHECHHS CBOWCTB XHMHYCCKHUX
3JIEMEHTOB W 00pa3yeMbIX UMH MPOCTBIX W CIOXKHBIX BEUIECTB MO TPYIIAM U IMEepUOojaM. 3HAYCHUE
MIEPUOAMYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BelecTBa. XUMUYECKas CBS3b. BHUBI XUMUYECKOW CBS3M (KOBAJICHTHAS HETOJSPHAS U
MOJISIpHAsL, WOHHAsA, MeTaJutmdeckas). MexaHm3mbl 00pa30BaHUS KOBAJICHTHOW XHMHYECKOW CBSI3U
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(oOMEHHBIN W JOHOPHO-AaKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTH. DJIEKTPOOTPHUIATEIHEHOCTD.
CreneHb okucineHus. IOHbI: KATHOHBI U aHHOHEI.

BemiectBa MONEKYISIPHOrO U HEMOJIEKYISIPHOTO CTPOCHHUSI. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA.
Tunsl KPUCTANTMIECKUX PEHIETOK. 3aBUCUMOCTH CBOWMCTBA BEMIECTB OT THIA KPUCTAJUTMYECKOW PEIIETKH.

IToHsATHE O JWCIEPCHBIX cHCTeMmax. VICTHHHBIE W KOJUTOWIHBIE pacTBOphl. MaccoBas moJis
BEIIIECTBA B PACTBOPE.

Knaccmpm(am/m HEOPraHn4eCKux COCIUHCHMH. HOMeHKJ'IaTypa HCOPraHn4YCCKUX BCIICCTB.
TI'eneTnueckas CBsI3b HEOPraHnM4€CKUX BEHICCTB, IIPUHAICKAINNX K pa3JIMYHBIM KiIacCaM.

XuMHU4IecKas peaknus. KJ'IaCCI/I(bI/IKaIII/IH XHUMHUUYCCKHUX peaKuHﬁ B HCOpI‘aHH‘IeCKOﬁ nu opraHqucxoﬁ
XHMUH. 3aKOH COXpaHCHUA MaCCbl BCHICCTB, 3aKOH COXpPAaHCHUA H IMPECBPALICHUA OSHCPruM IpHu
XUMHUYCCKUX pCaAKIUAX.

CKOpOCTb peakiuu, €€ 3aBUCMMOCTb OT pa3InyHbIX (pakTopoB. OOpaTHMbIe peaku. XHMHUYECKOE
paBHOBecue. DakTOphl, BIUAIOIINE Ha COCTOSHUE XUMUUecKoro paBHoBecusd. [Ipunnun Jle Hlatense.

Onexrtponuruueckas nuccoruanys. CuiabHble U ciaadble deKTponuTbl. Cpefa BOAHBIX PacTBOPOB
BEILIECTB: KHCJas1, HeUTpaibHas, IIeJ0YHAs.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC PCaKnuu.

OKCIIepUMEHTANbHBIE METOIbl M3YUEHHs BEIIECTB M HX MPEBPAILCHHUH: JEMOHCTpauus TaOIuL
«llepuoguueckas cucrema xumuueckux osnemeHtoB JI. M. MeHnneneeBa», H3ydeHUE MOJENEH
KPUCTAUTMYECKUX PENIETOK, HAOJIO/JEHHE U OMKCaHWE JEMOHCTPAIOHHBIX W JIA0OPAaTOPHBIX OIBITOB
(paznokeHue IMEpOKCHIA BOAOPOJA B IMPHUCYTCTBHM KaTajlU3aTopa, ONpEleNeHHE CpPeAbl pacTBOPOB
BEIIECTB C IMOMOIIbI0 YHUBEPCAILHOTO HHAMKATOPA, PEaKIMH HMOHHOTO OOMEHa), TNPOBEACHUE
MPaKTUIECKOW padoThl «BiHsiHUE pa3InvHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIHm.

Pacuérnrie 3agaun.

Pacuérer 1o YpPpaBHCHUSAM XUMUYCCKUX peaKL[HfI, B TOM YHCJIC TCPMOXUMHUYCCKUC paC‘IéTLI,
paC‘léTBI C UCIIOJIb30BAHUEM ITOHATHUSA «MACCOBas O0JIs1 BEIICCTBA).

Heopranuyeckasi xummust

Hemeransl. ITonoxxenne HemerawioB B Ilepuoanyeckoil cucreMe XuMu4yecKux 3nemeHTos Jl. M.
MengeneeBa U OCOOEHHOCTH CTpOoeHHS aroMoB. (PU3WYECKHME CBOWCTBA HEMETAJUIOB. AJUTOTPONHUS
HEMETaJJIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BKHEHMIIINX HEMETA/IOB (TaJIOr€HOB, Cephl, a30Ta, ¢ocdhopa, yriepoaa u
KPEMHHUS) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOACPIKAIINX KACIOT, BOAOPOIHBIX COSTUHEHHH).

IIpumeHeHne BaXKHENITNX HEMETAIIJIOB U UX COCIMHEHUH.

Mertamnbl. [lonoxenune metamnoB B Ilepuoanueckoit cucreMe xumMudeckux anementoB [1. W.
MenneneeBa. OCOOCHHOCTH CTPOCHHSI DIIEKTPOHHBIX 000JI0UYEeK aTOMOB MeTayuioB. OO0mme (hu3mdecKue
cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXUMHUUYECKUH sl HANPS>KEHUH METaIOB.

XUMHYeCKHEe CBONCTBA BOKHEWIINX METAUIOB (HATPHH, Kalui, KalbIUA, MAarHWUH, aJlOMHHHMA,
IIUHK, XPOM, JKEJIe30, MeZIb) U UX COSTUHCHUI.

OO6mmue crocoObI oTydeHus MeTauioB. [IprMeHeHne MeTauioB B OBITY M TEXHUKE.

3KCH€pHMeHTaJ’IBHH€ MCTOJbl H3YUCHHA BCIICCTB U HUX HpeBpaH.[eHI/If/’Il HU3YUYCHHUC KOJUJICKIIUA
«Metamnsl u CILJIaBEI, O6p8.3HOB HEMETAJIJIOB, PCHICHUC OKCIICPUMCHTAIBHBIX 3adady, Ha6JHOI[eHI/Ie nu
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OTNHMCaHUE JEMOHCTPAITMOHHBIX W JTa0OPATOPHBIX OIBITOB (B3aWMOACHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpaMH KUCIIOT M IIeoueH, KaYeCTBEHHBIC PEaKIK Ha KATHOHBI METaJIIOB).

PacuétHrle 3amaun.

Pacuétel Macchl BemiecTBa win 00bEMa Ta30B MO0 M3BECTHOMY KOJMYECTBY BEUIECTBA, MAcce WU
00BEMY OZTHOTO M3 YYaCTBYIOIIMX B PEaKIIMU BEUIECTB, pacUEThl Macchl (00bEMa, KOIMUYECTBA BEIICCTBA)
MPOAYKTOB PEAKIINH, €CTIH OJHO U3 BEIIECTB NMEET IPUMECH.

XUMHA 4 )KU3Hb

Ponp xumum B oOecClEUeHUH JKOJIOTHYECCKOM, DHEPreTHYCCKON W THINEBOH OE30IacHOCTH,
pa3BUTUHM MeIULUHEL. [[OHATHE 0 HAYYHBIX METOJIaX MO3HAHMSI BEIIECTB U XUMUUYECKUX PEAKIIUM.

IIpeacraBnenust 00 OOMMX HAYYHBIX NPUHUMNAX MPOMBIIIJICHHOIO IIOJYYEHUS BaKHEHIINX
BEIIECTB.

YenoBek B MHpE BEIIECTB U MAaTepHAIOB: Ba)KHEHIINE CTPOMTENbHBIE MaTepHalbl,
KOHCTPYKI[MOHHBIE =~ MaTepuajbl, KpacKd, CTEKJIO, KepaMuKa, MaTepuanbl i1 3JIeKTPOHUKH,
HaHOMAaTEepHaNbl, OPraHNUECKIE U MUHEPAIbHBIE YAOOpEHNUSI.

XuMmHsl ¥ 300pOBbE UEJIOBEKA: IpaBHJa HCIIOIB30BAHUS JIEKAPCTBEHHBIX IMPENaparoB, MPaBHiIa
0e30MacHOro UCTOJIb30BaHMUs IPENapaToB ObITOBOI XMMUU B TOBCEAHEBHOM YKHU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanm3zamus MeXIpeIMETHBIX CBA3e NMpH HM3y4eHHH OOmedl W HeopraHwdeckod xmmuu B 11
KJlacce OCYILECTBISIETCS Yepe3 HCIOJIb30BAaHME KaK OOLIMX eCTECTBEHHO-HAYYHBIX IOHITUH, Tak M
TIOHATHUH, SIBIISIONIUXCA CUCTEMHBIMH IS OT/IETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBbIC TOHATHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, Kiaccuukaius, MEepUOAMYHOCTh, HAOJIOJACHHUE, SKCIICPUMEHT, MOJICIIMPOBAaHUE, HU3MEPCHUE,
SIBJICHHE.

®dusuka: Martepus, D3HEPTUs, Macca, aToM, DJIEKTPOH, TIPOTOH, HEHUTPOH, HWOH, W30TOIl,
PaJIMOaKTUBHOCTh, MOJICKYJIA, PHEPIeTUICCKHI YPOBEHb, BEIICCTBO, TEJIO, 00hEM, arperaTHOE COCTOSIHUE
BellecTBa, GU3NIECKUE BETMUMHBI U €IMHUIBI UX U3MEPEHHS, CKOPOCTD.

Buonorust: kierka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- ¥ MHKPOIJIEMEHTHI, BUTAMHUHEI,
00OMeH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHEpasbl, TOPHBIE IOPOJIBI, IOJIE3HbIE NCKOMAEMBIE, TOTUIUBO, PECYPCHI.

TexHoyorus: XUMUYECKast NOPOMBINUICHHOCTh, MCTAJUIYpPTHd, MNPOHU3BOACTBO CTPOUTCIBHBIX
MaTcpuajioB, CENBCKOXO3SMCTBEHHOC IMPOU3BOJCTBO, NHUIICBAsA MNPOMBINIJICHHOCTD, @apMaHeBTI/IT-IeCKaH
IMPOMBIIIJIICHHOCTh, IIPOMU3BOJACTBO KOCMETHYCCKHX IIPEIIapaToB, IMMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOTPAMMBI II0 XMMUU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUs K pe3yilbTaTaM OCBOCHHUS OOYYalOUIMMHCS MPOrpamMm
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METampeAMETHBIM M MpeaMeTHeIM). Haywno-
METOJMYECKOH OCHOBOHM M pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUS MPOTPAaMM CPETHErOo
o01ero oOpa3oBaHuUs SABISIETCS CHCTEMHO-IESITEIIEHOCTHBIH MOX O/,

B cooTBeTCTBHH C CHCTEMHO-IEATEITHPHOCTHBIM TOAXO0/IOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJIHTATOB
OCBOGHUSI TIpeAMeTa «XHMHS» Ha YPOBHE CpeIHero oOmero o0pa3oBaHUS BBIACIEHBI CIETYIONINE
COCTAaBJISAIOIIHNE:

OCO3HaHWE OOYYAOIIUMHUCSH POCCHHCKON Tpa)KMaHCKOM HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEIICHUIO;

HAJIMYUEC MOTHUBAIIMHU K 06yIICHI/IIO;

LICJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH W UCTOPUYECKUX TPATUINI 0a30BON HAYKH XVIMHM;

TOTOBHOCTh M CIOCOOHOCTH OOYyYalONIMXCS PYKOBOICTBOBAThCA B CBOCH JEATCILHOCTU
[IEHHOCTHO-CMBICIIOBEIMH YCTaHOBKaMH, IPUCYIIIHMH I[EJIOCTHON CHCTEME XUMHYECKOTO 00pa30BaHUS;

HaJIMIKUC MPaBOCO3HAHUA 9KOJIOTHYECKOM KYJbTYPblI U CITOCOOHOCTH CTaBUTH uejm U CTpOUTH
JKHU3HCHHBIC IIJIaHBbI.

JIndHOCTHBIE PE3yNbTAaTHl OCBOCHHS MpEeAMETa «XHUMHs» JTOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCIIUTATEIBHON JIESITENIBHOCTH B COOTBETCTBUU C TYMAaHHMCTUYECKMMH, COLMOKYJIbTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMH IEHHOCTSAMH W HJI€AlaMHd POCCHHCKOTO TPa)XTaHCKOTO OOIECTBa, MPHUHATBIMUA B
o0lllecTBE HOpMaMH M TPaBWJIAMH TOBEACHHS, CIOCOOCTBYIOIIMMHU IPOIIECCAM CaMOIIO3HAHUS,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00YUYaIOIIUXCSI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATEIFHON M MPAKTUYECKOW JCATEIbHOCTH OOYYaIOUIUXCS M0 Pealn3allii MPUHATHIX B 00LIECTBE
LEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpammancKoro BOCHUTAHMS:

0CO3HaHUS 00YUYaIOMIMMHUCA CBOMX KOHCTHTYLIMOHHBIX PaB U 0OA3aHHOCTEH, YBOXKEHHS K 3aKOHY
Y IPaBONOPSAKY;

MNpEACTABJICHUA O COLIMAIIBHBIX HOPMAX U MpaBUjiaX MCKINIHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOfI ACATCIIBHOCTH IIpU CO3IaHUU yT-Ie6HI)IX ITPOCKTOB,
peuicHun yqe6Hbe U MO3HABATCJIbHBIX 3a1a4, BBIINIOJTHCHUN XUMUYCCKUX SKCIICPUMCHTOB;

CIOCOOHOCTH TIOHUMATh M NMPWHHMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apryMEHTHI JIPYTHX IpH
aHaJM3€e pa3IMYHbIX BUJIOB y4eOHOW AeATENbHOCTH;

2) NIaTPHOTHYECKOTO BOCTUTAHMSL:
[IEHHOCTHOT'O OTHOIICHHUS K UCTOPUICCKOMY M HAYYHOMY HACIICIMIO OTCYCCTBCHHOW XUMUM;

YBa)XEHHS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO MPUMEHEHUS XUMHUM,
OCO3HaHUsl TOTO, YTO JOCTIDKEHUS HAyKH €CTh PE3YJbTaT JUITUTEIBHBIX HaOMIOACHUN, KPOMOTIUBBIX
9KCIIEPUMEHTAIBHBIX MTOUCKOB, TIOCTOSHHOTO TPYAa YIE€HBIX U MPAKTHUKOB;
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HHTEpPECA U IMO3HABATCIBHBIX MOTHBOB B IIOJYYCHHU M IIOCICAYIOUIEM aHaIU3€ I/IH(I)OpMaI_II/II/I o
MEPEAOBBIX TOCTHKCHUAX COBpCMCHHOﬁ OTE€YECTBEHHOM XUMUH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA
HPaBCTBEHHOT'O CO3HAHUS, ITUUECKOTIO MOBEICHUS;

CIIOCOOHOCTH OLICHUBATL CUTYyaAllUH, CBA3AHHBIC C XUMHWYCCKUMU SABJIICHUAMHU, U IPUHUMATH
OCO3HAaHHBIC PCIICHNA, OPUCHTUPYSACH HAa MOPAJIbHO-HPABCTBECHHBIC HOPMBI U HEHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE ITOBEICHUE U TOCTYIIKH CBOUX TOBapHIHeﬁ C TIO3HITUH HPABCTBCHHBIX
1 IIPABOBBIX HOPM U OCO3HAHUEC MTOCJIEICTBHI ITUX TIIOCTYIIKOB;

4) dpopMupoBaHHs KyJbTYPbI 310POBbS:

NMOHUMAaHUsl IIGHHOCTeW 3J0poBOro W Oe3zomacHOro o0pa3a JKWM3HH, HEOOXOJUMOCTH
OTBE€TCTBCHHOI'O OTHOHIICHUS K CO6CTB€HHOMY (1)1/13I/ILICCKOMY U IICUXUYCCKOMY 3/10POBbIO;

cOOJIFOICHUST TIPAaBUJI O€30MaCHOTO OOpAICHHUS C BEIISCTBAMH B OBITY, TIOBCSHEBHOMN JKU3HU U B
TPYIOBOH IEATEIBHOCTH;

MOHUMAaHUS [ICHHOCTH TPaBWJ WHIWBHYaTbHOTO U KOJUJIEKTHBHOI'O 0E30MAacHOTO IMOBEICHHS B
CUTYyalUSIX, YTPOKAIOIIUX 3OPOBBIO U XKU3HHU JIIOJEH;

OCO3HAHMS TIOCJIEACTBUI W HENPHUATUS BPEAHBIX NPUBBIYEK (YIOTPEONEHUS aJIKOTOJS,
HapKOTUKOB, KYpEHHUS);

5) Tpy10BOro BOCIMTAHMSA:

KOMMYHHUKATHBHOM KOMIIETCHTHOCTH B Y4eOHO-UCCIICIOBATEIBLCKOM JIEATEIbHOCTH, OOIIECTBEHHO
TIOJIE3HOM, TBOPYECKON U IPYTHX BUAX JIEATEIHHOCTH;

YCTAaHOBKH Ha aKTUBHOC YYaCTHC B PCHICHUU IMPAKTHUCCKHUX 3aaay COLII/IEUIBHOfI HaIpaBJICHHOCTHU
(B paMKax CBOCTO KJj1acca, IIIKOJ'IBI);

UHTEpeca K MPAKTUYECKOMY M3yUYeHHIO NMPOQEcCHil pa3IndyHOro poja, B TOM YHCIE HAa OCHOBE
NPUMEHEHUS IPEIMETHBIX 3HaHUH 10 XUMUH;

YBaXEHUS K TPYLy, JIOJSM TPYJa U pe3yibTaTaM TPyAOBOU AESITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HHIWBUIAYAIbHONH TPaeKTOpPHH OOpazoBaHUs, Oymylien
HpO(i)eCCI/II/I n peaiusanuun COOCTBEHHBIX JKM3HEHHBIX INIAHOB C y‘-IéTOM JIMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XMMHH, MHTEPECOB M MTOTPEOHOCTEH 001I1eCTBa;

6) 3K0JI0rMYECKOT0 BOCIIMTAHUS:

9KOJIOTUYECKH 11eTIeCO00pPa3HOro OTHONICHUS K MPHUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMaHUsl TIO0AJTBHOTO XapakTepa OKOJOTMYECKHX MPOOJIeM, BIHSHUS JSKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MIPUPOAHON U COLIMATILHOM CpEIbL;

OCO3HaHUA HCO6X0,I[I/IMOCTI/I HCIIOJIb30BaHUA ,Z[OCTI/I)KCHI/II;'I XUMUU Ui peIICHHSA BOIIPOCOB
PalMOHAJIBHOI'O IPHUPOAOIIOJIL30BAHNA;

AKTUBHOTO HENPUATHS AEUCTBUI, MPUHOCALINX BpEN OKpYXkarolled MPUPOJHOH cpene, yMEHUs
MPOTHO3UPOBATh HEOJATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JEHCTBUH H
IpPEeIOoTBpaIlaTh UX;
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HaJIMYMS PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYJIBTYPHI, OTbITA IESATEINbHOCTH
IKOJIOTMYECKOM  HANpaBIEHHOCTH, YMEHHS  PYKOBOJACTBOBAaThCSA HMMH B  II03HABATEIHHON,
KOMMYHHMKATUBHOH M COLUHUAlbHOH MpPaKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO TPOTHBOCTOSTH
uaeonoruu xemodooduu;

7) EeHHOCTH HAY4YHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHSI
HAaYKHU 1 OOIIECTBEHHOW MPAKTHKH;

MMOHUMAHUS CIIEU(PUKNA XUMIH KaK HAyKH, OCO3HaHUS € poiu B (OPMHUPOBAHUN PAIIOHATEHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUH IENOCTHOTO TPEACTaBIeHUS 00 OKpPYKaloIEeM MHpe Kak O €IWHCTBE
NPUPOABI M YEJNOBEeKa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHWH MPOOJIEM COXpaHEHUS
MIPUPOJTHOTO PaBHOBECHS;

yOSXKAEHHOCTH B OCOOOH 3HAYMMOCTM XHUMHHU IS COBPEMCHHOM IMBWIM3alUU: B €6
TYMaHUCTHYECKOH HANPABICHHOCTH U BaXKHOH POJIM B CO3JaHUM HOBOM 0a3bl MaTepUallbHON KYJIBTYpHI,
peleHnr TI00albHbIX MPOOJIEM YCTOMYMBOIO PA3BUTHsI YEIOBEYECTBA — CHIPHEBON, 3HEPreTHYECKOMH,
MHUIIEBONH M HKOJOIMYECKOM 0€30MacHOCTH, B Pa3sBUTUU MEIULMHBI, 00ECIIEYCHNUH YCJIOBHH YCIICIIHOTO
TpyZa ¥ SKOJIOTHUECKH KOM(QOPTHOU JKU3HU KaXKAOTO WiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW IPAMOTHOCTH: TIOHUMaHUs CYIITHOCTH METOIOB MTO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHMS IJIsl aHalu3a W OOBICHEHUS
SBJICHUI OKPYXAIOIIero MUpa W NPOUCXOIAMMX B HEM H3MEHEHWH, yMEHHUs JAenaTb OOOCHOBaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMXCS AAHHBIX C LENbI0 IMOIYyYeHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIONb30BaTh XHMHUYECKHE 3HAHHS I pCHICHUSA HpO6JIeM B
PCAIBHBIX )KU3HCHHBIX CUTYallUAX,

HWHTCPECA K IO3HAHUIO U HCCJ’Ie,Z[OBaTeJ'IBCKOfI JACATCIIBHOCTH,

TOTOBHOCTH M CITIOCOOHOCTH K HENIPEPHIBHOMY 00pa30BaHUIO H caMO0Opa30BaHHIO, K aKTHBHOMY
MOJYYEHHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C )KM3HEHHBIMH OTPEOHOCTSAMU;

UHTEepeca K 0COOEHHOCTSIM TPYZa B pa3INuHbIX chepax MpoheccuoHaIbHON AeSTENbHOCTH.
METANPEJMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHble pe3yabTaThl OCBOCHHS Y4eOHOTO mpeaMeTa «XHMEsS» Ha YPOBHE CPEIHETO
o011ero o6pa3oBaHusI BKIIIOYAIOT:

3HaUMMbIe I (OPMHUPOBAHUS  MHPOBO33PCHHS  OOYYAIONMIUXCS — MEKIUCITUTUIMHAPHEBIE
(MexTpenMeTHbIE) OOIIEHAYYHBIE TOHSATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYyYHOW KApTUHBI MUpa U
CHeIM(PUKY METOJIOB MTO3HAHMSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIeCTBO, SHEPTHS,
SIBICHUE, TPOIIECC, CHCTEMa, HAYYHbIH (aKT, MPUHIIMII, T'MIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHS,
UCCIIeIOBaHNE, HAONIOICHUE, N3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHHUBEpCalbHbIC YyueOHbIe JeHCTBHUS (IIO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIC, PETYJISITUBHBIC),
oOecrnieunBaronie (GopMupoBaHWe (YHKIMOHAILHOW TI'PAMOTHOCTH M COLHUAIBHOH KOMIICTCHIIUH
o0OyJaronuxcs;

CIIOCOOHOCTH oOyJaronxcs WCIIOJIE30BaTh OCBOCHHBIE MEXIUCITUTUINHAPHEIE,
MHUPOBO33PCHUCCKHUE 3HAHUS W YHHBEPCAIbHBIC Y4cOHBIC NEHCTBUS B MO3HABATEIHHOW U COIMATBHON
MPaKTHKeE.

MeTaHpe}:{MCTHHe PE3YJIbTAThL OTpaxxaroT OBJIaACHHUC YHUBCPCAJIbHBIMHA y‘{e6HLIMI/I
IMMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU I[Cf/iCTBPIHMH.
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OBJaieHUe YHUBEPCATbHBIMHU Y4€OHBIMH MO3HABATEIbHBLIMY A€ CTBUSIMU:
1) 6a3oBble JIOrMYeCKHe JIelicTBUS:
CaMOCTOSITETHHO (hOPMYITUPOBAThH U aKTYaIM3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OMpEACIAThL LUEINU ACATCIBHOCTH, 3alaBas MapaMETpbl U KPUTCPUU UX JOCTUIKCHHUA, COOTHOCHUTDH
PE3YIBTAThI ACATCIBHOCTU C MOCTAaBJICHHBIMU HEJISIMU,

UCIIOJIh30BaTh P OCBOCHUHW 3HAHUHN MPUEMBI JIOTHUECKOTO MBIIUICHUS! — BBIICSITh XapaKTePHBIC
NPU3HAKW MOHATUH W yCTAHABIHMBATHL MX B3aWMOCBS3b, UCIOJNB30BaTh COOTBETCTBYIOIUE MOHSATHS JIJIS
0OBSICHEHHSI OTACITBHBIX (DAKTOB ¥ SIBJICHHIA;,

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KITacCU(UKAIIMU BEIIECTB ¥ XUMHUECKUX PEaKITHii;
yCTaHABIMBATh MPUUMHHO-CIICJICTBEHHBIC CBSI3U MEXIY U3YIaEMbIMU SBIICHUSMU,

CTPOUTH JIOTWYECKUE PACCYXIEHHUS (MHAYKTHBHBIEC, ICAYKTUBHBIC, IO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYIHPOBATh BBIBOJABI U
3AKITHOYCHMUS;

NPUMEHATH B MpoIecce MO3HAHMUS, UCTIONb3YeMbIe B XUMHUH CHMBOJINYECKUE (3HAKOBBIE) MOICIIH,
npeoOpa3oBbIBaTH MOJENbHBIC TPEACTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI) DJIEMEHTA, XUMHUYECKas
¢dopmyia, ypaBHEHHE XUMUYECKOH peakuy — NpH peIeHUH y4eOHBIX I03HABATEIBHBIX U IPAKTUIECKUX
3a/1a4, MPUMEHATh HAa3BaHHBIE MOJEIBHBIE IPEICTABICHUS ULl BBIABICHHSA XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMHUUECKHUX peakLnil.

2) 6a3oBbIe HCCIEI0BATEILCKUE €iCTBUA:
BJIAACTb OCHOBAMHU METOJ0B HAYYHOTI'O MMO3HAHUA BEIIECTB U XUMUYCCKUX peaKHHﬁ;

bopMyIMpOBaTh LENN U 331a4X HCCII0BAHUS, UCIOIb30BaTh TOCTABICHHBIE U CAMOCTOSITEIEHO
chopMyIHpOBaHHbIE BOMPOCH B KAauecTBe WHCTPYMEHTAa ITO3HAHUS M OCHOBHI Ui (OPMHUPOBaHUS
TUIOTE3BI 110 MPOBEPKE NMPABUIBHOCTH BBICKA3BIBAEMBIX CYKICHHM;

BJIaACTh HaBbIKaMH CaMOCTOATECIIBHOI'O IIJIAaHUPOBaHUA u IIPOBCACHUA YUCHUYECCKUX
SKCMIEPUMEHTOB, COBEPIICHCTBOBATH YMEHWS HAONIOAATh 3a XOJIOM IIPOLECCa, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €0 PE3yNbTaT, POPMYIHPOBATh 0OOOIIEHHSI U BEIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH
pe3yJIbTaTOB UCCIICIOBAHMUS, COCTABIATh 000CHOBAHHBIN OTYET O MPOJIC/IAHHON PadoTe;

HpI/IO6peTaTB OIIBIT yququcxoﬁ HCCHC,I[OBaTeHBCKOfI n HpOGKTHOfI ACATCIIBHOCTH, HPOABJIATH
CIIOCOOHOCT, M TOTOBHOCTH K CaMOCTOATCIIbHOMY IIOUCKY METOJOB PCHICHUA IPAKTUYCCKUX 3ajad,
IMMPUMCHCHUIO PA3JINYHBIX METOAOB ITIO3HAHMA.

3) padoTa c undopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAaX HH(opMmanuu (HayyHO-TIOMYJSpHAs JHUTEpaTypa
XUMHYECKOT0 COJEpKaHus, CIIpaBOvHble ocoOusi, pecypcesl MHTEpHETa), aHanM3upoBaTh HHPOPMALIUIO
pPa3IMYHBIX BWJIOB ¥ (QOpPM IMpEJCTaBICHUS, KPUTHYECKH OICHHBAaTh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUNBOCTS;

(bopMyIHMpOBaTh 3aIPOCHl U MIPUMEHSTH Pa3IMYHbIE METOJBI NIPHU TIOUCKE U 0TOOpEe WHPOPMAITUH,
HEOOXOIMMOH /7S BBITOTHEHMSI YI€OHBIX 3a/1a4 ONMPEAeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HWCHOJB30BAaHUA HWH()OPMAIMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJOTHHA U
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMANBHYIO (opMy mpeicTaBieHus HHOOpMAIUU (CXEMBI,
rpaduKy, qruarpaMmebl, TaOJIUIBI, PUCYHKH U JIPYTHE);
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UCIIOJIb30BaTh HAYYHBIA SI3BIK B KauecTBE CpPEJICTBA MpH paboTe ¢ XMUMUYECKOW WHPOpMAITUCH:
MPUMEHATh MEXIpeaMeTHbIe ((PU3NYecKne W MaTeMaTH4YecKhe) 3HAKW W CHUMBOJBL, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYDPY;

HCIIOJb30BATh U Hp606pa30BBIBaTB 3HAaKOBO-CMMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.
OBJIa)IeHI/Ie YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU IleﬁCTBHHMH:

3a/aBaTh BOIPOCHI 1O CYIIECTBY OOCYXKJaeMoW TeMbl B XOJ€ JAWajora W/WIA IHUCKYCCHH,
BBICKA3bIBaTh HJICH, (DOPMYJIMPOBATh CBOM MPEUIOKCHUS OTHOCUTEIBHO BBHIMIOJHCHUS IMPEITI0KESHHON
3aa4H;

BBICTYIIaTb C TMPE3€HTAUMEW pe3yJbTaTOB I[O3HABATEIIBHON JIEATEIBHOCTH, MOJYyYECHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHKAMU IPU BBINOJHEHHH XUMHUYECKOTO 3KCIIEPUMEHTA,
MPAKTHYECKON pabOTHI IO UCCIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, Peamu3aliy y4eOHOTO IpoeKTa
1 (OPMYJIMPOBATh BHIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHBIX UCCIICAOBAHUHN MYyTEM COTJIACOBAHMSI MTO3UIIUH
B XO7Ic 00CYXJIeHUS 1 OOMEHA MHEHUSMHU.

OBJ'Ia)IeHI/Ie YHUBEPCAJIbHBIMU PEryJssiTUBHBIMUA I(eﬁCTBHHMH:

CaMOCTOSTEIBHO MJIaHUPOBATH H OCYLIECTBIISATH CBOIO MIO3HABATEIBHYIO NEATENBHOCTD, ONPEAEIAL
e menM M 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAaTh MNpeAJiaracMblil
ITOPUTM JCUCTBHU TPU BBHIMOJHEHWH YYEOHBIX M HCCIEAOBATENBbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ GeKTUBHBIA cIIOCO0 MX pPEIIeHHUs ¢ y4ETOM MOIyYeHHs] HOBBIX 3HAHMH O BEIIECTBAX U XMMUYECKHX
peaKnusx;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESTENbHOCTY HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.
NPEAMETHBIE PE3YJIbTATDI
10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD» OTPakaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUH O XUMHYECKOH COCTaBIAIOLIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHH B ITO3HAHWU SIBJICHUH MPUPOBI, B (OPMUPOBAHUN MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (QYHKIMOHAJIBHOH IPaMOTHOCTH, HEOOXOIMMOHW HJisl pelleHHs MPAaKTUYEeCKUX 3agad U
9KOJIOTMYECKH 00OCHOBaHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHOMN Cpeae;

BJIAZICHUE CHCTEMON XMMHMUYECKMX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOLINE IOHITUS
(XMMHUYECKMI ~ DJIEMEHT, aToM, OJJIEKTPOHHas o00oJIoYKa aroMa, MOJIeKyJla, BaJEHTHOCTb,
ANEKTPOOTPHIIATEIIBHOCTh, XUMHUECKasi CBSI3b, CTPYKTypHas Qopmyna (pa3BépHyTas M COKpaniéHHast),
MOJIb, MOJISIPDHAs Macca, MOJIAPHBIN OO0BEM, YIIepoJHBIN cKeleT, (yHKIMOHAIbHAS TPYIIa, PajuKal,
M30MEpUs, U30MEPBI, TOMOJIOTUYECKUH psA, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA MU a30TCOAEp Kallue
COCIMHEHHsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPHH H
3aKOHBI (TeopWsi CTPOEHHWs oOpraHudeckux BemiecTB A. M. BbyTiepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XMMHH;, MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B
OCHOBE TIOHUMaHUsI IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PaKTOIOTHYECKUE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJYYCHUH H O€30MAaCHOM HCIIONh30BAHUHM BKHEHIINX OPraHMYECKUX BEIICCTB B
OBITY U IPAKTUYECKON ACSITETHHOCTH YEIOBEKa;

c(hOpMHUPOBAaHHOCTh YMEHHWH BBISBIATh XapaKTepHBbIE MPU3HAKH MOHATHN, YCTaHABIWBATH HX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TIOHSATHA TPHU OIMCAaHWHM COCTaBa, CTPOCHHUS U
MIpEBpAICHUI OPraHNYECKUX COECTMHEHNH;

c(OpMHUPOBAaHHOCTh YMEHUH HCIIOJIB30BaTh XUMHUYECKYH0 CHMBOJIMKY JJISI COCTaBJICHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaumIEHHOW) (OpPMYyNl OpPraHHYECKHUX BEIICCTB H
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ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ, HU3rOoTaBJIMBaTh MOICIIUW MOJICKYJ OpPraHNYCeCKHUX BCHICCTB JJIA
HUIITIOCTPAUA UX XUMHUYCECKOI'o U IIPOCTPAHCTBEHHOI'O CTPOCHUA,

c(OpMHPOBAHHOCTh YMEHHMH YCTaHABIMBATH MPUHAAJICKHOCTb HW3YYCHHBIX OPTaHUYECKUX
BEIIIECTB 10 UX COCTaBy M CTPOCHHUIO K ONpENEIEHHOMY KIIAacCy/TpyIie COeANHEHHUH (yTIeBOIOPOIHI,
KHCJIOPOJl U a30TCOACPKAIUE COSANHEHHS, BEICOKOMOJIEKYIISIPHBIE COCTUHEHUs), JaBaTh UM Ha3BaHUsI
no cucremarnueckoir Homenknatype (IUPAC), a Taxxe NpUBOAUTE TPUBHAIbHBIC Ha3BaHUS OTAEIBHBIX
OpPTraHWYeCKMX BEIIECTB (ITWJIEH, TPONWJICH, AaleTHICH, JSTWICHIINKOIb, TIHIEPHH, (EeHou,
dopmanberna, aneTanbAeruA, MypaBbUHAS KHCIOTA, YKCYCHAash KHCIIOTa, OJIGMHOBAas KHCJIOTA,
CTeapHHOBAsI KHCIIOTA, TII0K03a, PPYKTO3a, Kpaxmall, LEeJII0NI03a, TIHUINH);

c(OPMHUPOBAHHOCTH YMEHUS ONPEACIATH BHIBI XHMHUUECKOH CBA3U B OPraHMYECKUX COCAMHEHUSIX
(oouHapHBIC U KpaTHBIE);

c(hOpMHUPOBaHHOCTH YMEHHS MPUMEHSITH MTOJIOKESHHUS TEOPUHU CTPOCHHS OPTaHUIECKHUX BEIIECTB A.
M. ByrtnepoBa s OOBSCHEHHS 3aBHCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHHUS MAcChl BEIIECTB;

c(hopMHUPOBaHHOCTh YMEHHH XapaKTEPH30BAaTh COCTaB, CTPOCHUE, (PU3NYECKHE W XUMHUYECKHE
CBOﬁCTBa THUIITMYHBIX HpCI[CTaBHTeHCﬁ paSHI/I‘-IHLIX KJIaCCOB OpFaHI/I‘ICCKI/IX BCIIIECTB (MCTaH, 9TaH, 3TUJICH,
MIPOMWJICH, aleTwieH, Oytamanen-1,3, mMetunOyraanen-1,3, GEH307, METaHON, 3TAHOJ, STHIECHTIHUKOIb,
rmneprH, (HEHON, aleTanblIern], MypaBblHAs W YKCYCHAas KHCJIOTHI, TIFOKO03a, KpaxMal, I[eJUTI0N03a,
aMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh TI'E€HETHYCCKYIO CBSI3b MEXJIYy HHMHU YpPaBHECHUSMHU
COOTBETCTBYIOIINX XMMUYECKUX PEAKIIUI C UCIIOIB30BaHUEM CTPYKTYPHBIX (hOpMyIT;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPbS (HE(TH,
NPUPOJAHBIA Ta3, Yrojb), CIOCOOBI HMX TMepepadOTKM M MPAaKTUYeCKOe IPHMEHEHHE TPOJYKTOB
nepepaboTKy;

C(l)OpMI/IpOBaHHOCTL YMeHHfI MMPOBOJUTL BBIYHUCIICHUA 110 XHUMHUYCCKUM YPaBHCHUAM (MaCCBI,
O6’LéMa, KOJHNYCCTBA HCXOAHOI'0 BCHICCTBA WJIM IMPOAYKTA PCAKIMUH 110 HU3BCCTHBIM MACCE, OGT»éMy,
KOJMYECTBY OJHOI'O U3 UCXOAHBIX BEHICCTB NI TPOAYKTOB peaKI_II/II/I);

C(I)OpMI/IpOBaHHOCTL yMeHPIfI BJIaJCTH CHCTEMOW 3HAHMH 00 OCHOBHBIX METOJAaX HAY4YHOI'O
IMMO3HAHUA, HCIIOJIB3YEMbIX B XHMMUHU IIPU HU3YUCHUU BCHICCTB U XUMHYCCKHUX SIBIICHUH (Ha6J'IIO,Z[eHI/Ie,
HN3MEPCHUE, OKCICPUMCHT, MOI[eJ'II/IpOBaHI/Ie), HCIIOJIB30BaTh CHUCTEMHBIC XHMHYCCKHEC 3HAHHUA IJIA
IIPUHATUA pemeHHﬁ B KOHKPCTHBIX JKHU3HCHHLIX CHUTyallusdaX, CBA3aHHBIX C BCEIIECTBAMU U HUX
MMPUMCHCHUCM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIIOaTh TIPAaBMJIA TIOJNB30BAHHUS XWMHUYECKOH TOCYyAod H
nabopaTopHbIM O0OpPYJOBAaHUEM, a TaKXKe NpaBuia OOpalleHHus C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKITUSAMH T10 BBITTOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIIBITOB;

chOPMHUPOBAHHOCTh ~YMEHHMH IJIAHWPOBaTb M BBHINOJHATh XUMHYECKHH  AKCIIEPHUMEHT
(mpeBparieHus] OpraHUYeCKUX BEIIECTB PU HArpEBaHMH, MOJYUYECHUE STHIICHA M U3yUeHHE ero CBOMCTB,
KaueCTBEHHbIE PEaKINW OPraHWYEeCKHUX BEIECTB, JEHATypalus OENKOB INpH HArpeBaHWHW, I[BETHHIE
peakiuu OeJKOB) B COOTBETCTBHH C MTPABUIIAMH TEXHUKH 0€30IIaCHOCTH MPU OOpAIllEHUH C BEIECTBAMH U
nabopaTopHBIM OO0OPYAOBAaHHEM, NPEICTABIATH PE3YIbTATHl XMMHYECKOTO SKCIEpUMEHTa B ¢opme
3allCH YPaBHEHWH COOTBETCTBYIOIIMX pEaknmud W (HOpMYIHpPOBaTh BBIBOJBI Ha OCHOBE OTHX
pE3yIIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATh XHMHUYECCKYHO  HH(OpPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpelcTBa MaccoBor uHdopmarin, HTepHeT 1 ApyTuX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MIPAaBUJIA DKOJOTUYECKH IIeJIECO00pPa3HOrO TOBEJACHUS B
OBITY W TPYHOBOH AEATEIHHOCTH B IENAX COXPaHEHHS CBOETO 30POBBS M OKPYKAIOMIEH MPUPOTHON
CpeIlbl, OCO3HAaBAaTh OMACHOCTh BO3/JCUCTBUS HAa JKMBBIE OPTaHU3MBI ONPEAETIEHHBIX OPraHUYECKHX
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BellecTB, MOHMMAas cmbicn mokazarens [IJIK, moscHsATP Ha mpuMepax CcrocoObl YMEHBIICHHS |
MIPEIOTBPAIIICHUS UX BPEIHOTO BO3/IEHCTBIS Ha OPTaHNU3M YeIIOBEKa;

JJIsL O6y‘laIOHII/IXCH C OrpaHNM4YC€HHBIMU BO3MOKHOCTAMUA 3J0POBbA: YMCHUC MPUMCHATH 3HAHU 00
OCHOBHBIX JOCTYITHBIX METOJAX IMMO3HAHUA BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUISL CIIETBIX M CIa0OBUIANIMX OOYYAIONIUXCSA: YMEHHE HCIONIb30BaTh Pelibe(HO-TOUCUHYIO
cucteMmy obo3naueHuit JI. bpaiinsg muisa 3anmicyn XuMUdeckux GopMyIt.

11 KJIACC
[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMIecKasi XUMUSD) OTPAXKAIOT:

c(hOpMHUPOBAaHHOCTh TPEACTABICHHUNA: O XWMHYECKOH COCTaBISIONIEH eCTeCTBEHHO-HAYIHON
KapTUHBI MHPA, POJIM XHUMHHU B TTO3HAHHUH SBJICHUN TPUPOIBI, B (POPMHUPOBAHUHN MBIIUICHUS U KYJIbTYpPhI
JUYHOCTH, €€ (QYHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOIWMOHW MJisl peIleHHs MPAaKTUYeCKUX 3aJad H
3KOJIOTMYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBbBIO U IIPUPOIHON CPEIE;

BJIaACHUC CHUCTEMOM XHUMHYCCKHX 3H3HHI71, KOTOpasd BKJIIOYACT: OCHOBOIIOJIAraromuec IOHATHUA
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBI 00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPHLATEIBLHOCTb, CTEIICHb OKHCIICHHUS, XUMHYECKas CBS3b
(xoBasyieHTHasl, MOHHAsI, METAIMNYECKasi, BOAOPOJHAS), KPUCTAJUIMUECKAs! PEIIETKA, THUIBl XUMHYECKHX
peaKkuui, pacTBOpP, 3JIEKTPOJIUTHI, HEIIEKTPOIMUTHI, IJIEKTPOJIUTHUECKAS IUCCOLMALHNS, OKHUCIUTEIND,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKON PEaKLUNH, XUMHUUECKOE PAaBHOBECHE); TEOPHUHU U 3aKOHBI (TEOPHS
ANEKTPOIUTHUUECKON Hccolay, nepuoandeckuil 3akon [{. 1. Menaeneepa, 3aK0H COXpaHEHUS] MaCChl
BCHICCTB, 3aKOH COXPAHCHHUA MU MPEBPAILICHUA SHCPIUU IMPU XUMHUYCCKUX peaKumlx), 3aKOHOMCPHOCTH,
CUMBOJIMYECKUH  S3BIK XUMUH, MHUPOBO33PCHUYCCKUEC 3HAHUA, JICKAIIME B OCHOBEC ITOHUMAaHUA
NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOWCTBAX, COCTABE,
MMOJIy4Y€HUHU U 0€e30IMacHOM WCIIOJIB30BAHMH  BaXKHEHIIIHNX HCOPraHWYCCKUX BEUICCTB B GBITy u
MIPAKTHYECKON NeSITETFHOCTH YEN0BEKa;

c(OPMHUPOBAHHOCTh YMEHHMH BBISBJISTH XapaKTEPHbIE NPU3HAKK MOHATHH, YCTaHABIMBaTb HX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIONINE MOHATHS TPY ONMUCAHUHM HEOPTaHMUECKHUX BEUIECTB U UX
MpEBPAILCHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIIOIB30BATh XUMHUYECKYI0 CUMBOJIHKY JUIsI COCTaBIICHHS (OPMYIT
BEIICCTB M YpaBHEHHWH XHMHYECKHMX peakinuid, cucrematiueckyto HomeHkmatypy (IUPAC) wu
TPUBUAJIbHBIC HAa3BaHUS OTHENIBbHBIX HEOPraHWYECKUX BELIECTB (YrapHbIH ras, yrIeKHCIbIA ra3, aMMuax,
raméHasi I3BeCTh, HErameéHast U3BeCTh, MUThEBASI COMIA, TUPUT U APYTHE);

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ OmnpeaACIATb BAJICHTHOCTL MW CTCIICHL OKHUCICHUSA XUMUUYCCKUX
3JICMCHTOB B COCIMHCHHUAX PaA3JIAYHOIO COCTaBa, BUJ XHMHYECKON CBS3H (KOBaJ'IeHTHaH, HOHHAasd,
METAININYCCKasd, BOZIOpOZIHaSI) B COCIMHCHUAX, TUII KpI/ICTaJUH/IT-IeCKOI\/'I peHIéTKI/I KOHKPETHOI'0 BCHICCTBA
(aTOMHa}I, MOJICKYJISIpHAsd, HWOHHasd, MeTaHHH‘lCCKaH), XapakTep CpCabl B BOJAHBIX PACTBOpax
HCOPraHn4CCKUx COe,Z[HHeHHﬁ;

c(hopMUPOBAaHHOCTh, YMEHHUM yCTAHABIMBATH MPUHAJIC)KHOCTh HEOPTAHWMYECKHUX BEIISCTB 1O HX
COCTaBy K OIPENENIEHHOMY KIIACCY/TPYIIe COSAMHEHUH (TPOCThIe BEIIECTBA — METAILIBI U HEMETAJLIbI,
OKCHIBI, OCHOBAHUS, KUCIIOTHI, aM(pOTepHBIC THAPOKCHIBI, COJIN);

c(hOopMHUPOBAaHHOCTh YMEHHUI PacKphIBaTh CMBICI Mepuoaudeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEILHYIO U MPOTHOCTUYECKYI0 QYHKIINY;

c(hOpMUPOBAaHHOCTh YMEHUH XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHHE aTOMOB XWMHUYECKHX
anemeHToB 1-4 mnepuonoB Ilepumomnueckoit cucteMbl xumuyeckux 3neMmeHtoB JI. V. Menneneena,
UCIIONB3YS TIOHATHSA «S-, P-, O-2JeKTpOHHBIE OPOUTAIN», «IHEPTETHYECKHE YPOBHU», OOBICHAITH
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3aKOHOMEPHOCTA HM3MEHEHHSI CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COEAMHEHWH M0 IMepHoiaM u
rpynmnaM [lepuonnyeckoit cuctemsl Xumuieckux 3emeHToB /1. Y. Menneneena;

c(OpMHPOBAaHHOCTh yMEHHH XapaKTepu3oBaTh (ONHCHIBATH) OOIIME XUMHYECKHE CBOWCTBa
HEOPraHWYECKUX BEIIECTB PA3NHYHBIX KIJIACCOB, MOATBEP)KAATH CYIIECTBOBAHWE TE€HETHYECKOH CBS3U
MEXJy HEOPraHMYEeCKMMHU BEIECTBAMM C IIOMOIUBK) YPAaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKHUX
peaknuii;

c(hopMHUPOBaHHOCTh YMEHHUS KJIACCH(PHUIIMPOBATH XUMHUECKHE PEAKIINU 0 PA3THYHBIM MMPU3HAKAM
(4Mcay ¥ COCTaBy pPEarupyrolluXx BEIICCTB, TEIUIOBOMY 3(PQEKTy peakluu, HU3MCHCHHIO CTeIeHEH
OKHCIICHHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEaKIiH, YIaCTHIO KaTaIn3aTopa);

c(OpMHPOBAHHOCTh yYMEHHH COCTAaBIISATH YPAaBHEHHS pEaKUUi Pa3TUYHBIX THIIOB, TOJHBIE H
COKpAaIllEHHBIC ypaBHEHUS peaKkIMii MOHHOTO OOMEHa, YUUTHIBAas YCIOBHUS, MPH KOTOPHIX OTH PEaKLUH
UIYT 00 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IMOATBEPXKIAIONIME KAaYeCTBCHHBIM COCTaB
Pa3IMYHBIX HEOPTaHWYECKHUX BEILIECTB, PACIO3HABAaTh OIBITHBIM IIYTEM HOHBI, NPHUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CYLTHOCTh OKUCIUTENBbHO-BOCCTAHOBUTENIBHBIX PEAKIUA
MOCPEICTBOM COCTAaBJICHHS JJIEKTPOHHOTO OajlaHca 3TUX PeaKLuii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSACHATH 3aBHCHMOCTh CKOPOCTH XHMHYECKOM pEakUuu OT
pasn4HBIX (HAaKTOPOB; XapakTep CMEIEHHS XMMHUYECKOrO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHEIO
BozzeiicTBus (mpuniun Jle lllarense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEepPHU30BaThb XHMHUYECKHE IMPOLECCHl, JIeKAIlMe B OCHOBE
MPOMBIIIIIEHHOTO TIOJYYEHHsI CEPHOI KHCIIOTBI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTH MPEJICTaBICHUIN
00 00IIMX HAYYHBIX MIPUHIMIIAX U SKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO IPOU3BOJICTBA;

C(I)OpMI/IpOBaHHOCTL yMeHI/Iﬁ MNPpOBOAUTL BBIYUCIICHUA C HCIIOJIB30BAHHUEM IMOHATHUA «MaCCOBasd
J0JI1 BEHIECTBA B PaCTBOPE», 00BEMHEIX OTHOIICHUI Ta30B IIpru XUMHUYCCKUX pCaKUAX, MaCChl BEIIECTBA
Wi 00bEMA ra3oB 1o HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC UIIN OGT»éMy OIHOI'0 U3 Yy4aCTBYIOIIMX B
p€aknun BEIIECTB, TCIIJIOBOTO S(I)q)eKTa p€akin Ha OCHOBC 3aKOHOB COXPAaHCHHA MaACChbl BCHICCTB,
IMpEeBpaAlICHUA U COXPAHCHHW DHCPIUH,

c(OPMHUPOBAHHOCTh YMEHHMH COONIOJAaTh MpaBuia TMOJNb30BAHUS XUMHUYECKOH MOCYIOH U
nabopaTopHbIM O0OPY/ZIOBaHHEM, a TaKKe TpaBuiia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TIO BBITIOJTHEHUIO TA00PATOPHBIX XUMHIECKHUX OTIBITOB;

c(hopMHPOBaHHOCTh YMEHHUH TUTAHUPOBATH U BBIMIOIHATH XUMHUECKUN SKCTIEPUMEHT (pa3inokeHre
MEPOKCHAA BOAOPOJA B IPHUCYTCTBHHM KAaTaau3aToOpa, OIPEAEICHHE CPEdbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HHIMKATOPAa, BIMSHUE Pa3NUYHbIX (AKTOPOB HA CKOPOCTh XUMHYECKOM
peaKInu, peakuuu HOHHOTO 0OMeHa, KaUeCTBEHHbIE PeakLMH Ha cylb(daT-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTHMOH aMMOHHSA, pelIeHHe SKCIIEPHUMEHTANbHBIX 33/1a4 1Mo TemMaMm «Metamnsy u «Hemetamis») B
COOTBETCTBHH C IMpaBHJIAMH TEXHHUKH O€30MIaCHOCTH TMpPH OOpAIIEHUH C BEUIECTBAMU H JTA0OPATOPHBIM
000pyIOBaHHEM, MPEACTABIATh PE3yIbTaThl XUMHUYECKOIO SKCHEPUMEHTa B (OpMe 3allMCH ypaBHEHUH
COOTBETCTBYIOLINX PEaKIUi U (OPMYITHPOBATH BBHIBOJIBI HA OCHOBE 3THX PE3YIHTATOB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATh XHMHUYECCKYHO  HH(OpPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOW KOMMYHHUKALWH, VIHTEpHET U IpYTHX);

C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ CO6J'IIO,Z[3.TI> ImpaBWjia 3KOJOTHYCCKU L[eJ'ICCOO6p8.3HOF0 IIOBCACHUA B
6I>ITy u pr,[[OBOﬁ ACATCIIBHOCTHU B ICIAX COXPAHCHHA CBOCTO 3J0POBLA U 0pr>1<alomei/'1 HpHpO}IHOﬁ
Cp€abl, OCO3HaBaTh OMACHOCTH BO3JICHCTBHS Ha >KUBBIC OpraHU3MBbI OHpeI[eJIéHHI)IX BCUICCTB, MOHUMAaA
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cmpicn mokazarenst [IJIK, mosicHATP Ha mpumepax crmocoObl YMEHBIIEHHS ¥ NPEAOTBPAIICHHUS HX
BPEIHOTO BO3JIEHCTBHS Ha OPTaHN3M YEIIOBEKa;

JJIsL o6yqalomnxc;1 C OrpaHNM4YC€HHBIMU BO3MOKHOCTAMUA 3J0POBbA: YMCHUC MPUMCHATH 3HAHU 00
OCHOBHBIX JOCTYITHBIX METOJAX IMO3HAHUA BEIICCTB U XUMHUYCCKUX HBJ'IeHHﬁ;

JUISL CIIETBIX M CIa0OBUIANIMX OOYYAIONIUXCSA: YMEHHE HCIONIb30BaTh Pelibe(HO-TOUCUHYIO
cucteMmy obo3naueHuit JI. bpaiinsg muisa 3anmicyn XuMUdeckux GopMyIt.
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TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauyecTBO yacos

DyiekTpOoHHBIE (M (POBDBIE)

Ne n/m
NMPOrpamMMbl Beero Konrtpoabusie = IIpaktHueckue o0pa3oBaTeJIbHBIE pecypChl
padoThI padoThI
Paspnen 1. Teoperuyeckne 0OCHOBbI OPraHU4eCcKON XMMUH
Poccuiickas snekTpoHHas MIKoOJa
TIpeMeT OpraHMIEcKoM XIMHH, URL:https//schol.mos.ru/,
11 Teopus CTPP?;H;/[ OEFaHquCKHX 3 0 0 URL :https//scholcollektion.edu.ru/Exunas
COCAMHEHMI A. V1. bYTICpoBa KOJUIEKIHUS IU(POBBIX 00pa30BaTEIbHBIX
pecypcoB
HUroro mo pa3gemy 3
Paznea 2. Yriesoaopoasl
Poccuiickas anexkTpoHHas MIKOJa
Ibe oL HELE VITEBOAODONL] — URL:https//schol.mos.ru/ Exunast
2.1 e yr HOPO 2 0 0 KOJUIEKIUS IIUPPOBBIX 00pa30BaTEIbHBIX
aJIKaHbI
pecypcos
URL:https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKOJa
Helhe 1o bHLE VITEBOIODOLLL URL:https//schol.mos.ru/ Eaunast
2.2 peat yr AOPOJIBI: 6 0 1 KOJUIEKIIUS IIU(POBBIX 00pa30BaTEIHHBIX
QJIKCHBI, aJIKAANEHBI, aJTIKHHBI
pecypcos
URL:https//scholcollektion.edu.ru/
2.3 ApoMaTHyecKHe yrieBoa0pO bl 2 0 0 Poccwuiickas s1eKTpOHHAs IIKOJIA
URL.:https//schol.mos.ru/ Exunast
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TIpupoHbIe ICTOUHUKH

KOJIJICKI A III/Iq)pOBI)IX 06p330BaT CJIbHBIX
pecypcos
URL.:https//scholcollektion.edu.ru/

Poccuiickas aneKkTpoHHas 1IKOJa
URL:https//schol.mos.ru/ Eaunast

2.4 3 KOJUIEKIHUS TU(POBBIX 00pa30BaTEIbHBIX
YIJIEBOIOPOIOB U MX TepepadoTKa
pecypcos
URL :https//scholcollektion.edu.ru/
Hroro no pazaeny 13

Pasnen 3. Kuciopoacoaepikamue opraHuyecKne coeJHHEHUs
3.1 Crupter. @enon 3

Anpnerunpl. KapOOHOBBIE KUCITOTHI.

3.2 7
CrnoxHble d3QupbI
3.3 VrieBoasl 3
HUroro mo paznemy 13
Pasnen 4. A3oTrcogep:kamme opraHu4ecKue coeInHeHust
Poccuiickas anexkTpoHHas MIKOJa
URL:https//schol.mos.ru/ Exunast
4.1 AMUHBL. AMUHOKHCIIOTHL. benku 3 KOJUIEKIIUS IIU(PPOBBIX 00pa30BaTEIbHBIX
pecypcos
URL :https//scholcollektion.edu.ru/
Hroro no pasaeny 3
Pa3nen 5. BoicokoMoJieKyJIsIpHBIE COeANHEHUS
51 IInactmaccer. Kayuyku. Bonokna 2 Poccwuiickas anexTpoHHas mKosa

URL.:https//schol.mos.ru/ Exunast

20




Hroro no pazneny

KOJUICKI U III/I(l)pOBI)IX 06pa3OBaT CJIbHBIX
pecypcos
URL.:https//scholcollektion.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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11 KJIACC

HanmeHoBaHue pa3aesioB U TeM
Ne i/ pasi

KoanyecTBo yacoB

JJieKTpoHHBbIE (U (pOoBLIE)

NMpOrpamMMmsl Beero Kontpoasnsie  IlpakTuyeckue | o0pa3oBaTelbHbIE pecypchl
padoTsI padoTsI
Paznen 1. TeopeTnyeckue 0CHOBbI XUMHUH
Poccuiickas amekTpoHHas mIKosia
Ctpoenune atroMoB. [leprHoanvecKuii 3aK0H URL.:https//schol.mos.ru/ Enunas
11 u [lepnonnyeckas cucreMa XUMHIECKAX 3 0 0 KOJUTEKIINS ITU(PPOBBIX
anemeHToB /. . Menneneesa 00pa3oBaTeNbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas snekTpoHHast Ko
URL:https//schol.mos.ru/ Enunas
12 Crpoenue BemecTBa. MHOTOOOpa3ue 4 0 0 KOILICKIIS LG POBHIX
BEIIECTB Huop
00pa3oBaTeNbHBIX PECYPCOB
URL.:https//scholcollektion.edu.ru/
Poccuiickas anekTpoHHas mIKoja
URL.:https//schol.mos.ru/ Exunast
1.3 XVAMUYECKHE PeaKIiu 6 1 1 KOJUIEKIIUS ITU(PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas anekTpoHHas mIKoja
URL:https//schol.mos.ru/ Enunas
HWroro mo pazneny 13 KOJUIEKIIUS ITUPPOBBIX

Pasnen 2. Heopranuyeckast Xumus

00pa3oBaTeNbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
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Poccuiickast anexkTpoHHast MIKOIa
URL:https//schol.mos.ru/ Enunas
2.1 Merasuisl 6 KOJUIEKIIUS IIU(PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickast anekTpoHHast HIKOIa
URL:https//schol.mos.ru/ Enunas
2.2 Hemeranmnst 9 KOJIJIEKIMS T POBBIX
00pa3oBaTeNbHBIX PECYPCOB
URL.:https//scholcollektion.edu.ru/
Poccuiickas snekTpoHHasl Ko
URL:https//schol.mos.ru/ Exunast
CBsI3p HEOPTaHUYECKUX W OPTaHMIECKUX
2.3 2 KOJIJIEKIHS I POBBIX
BEILIECTB
00pa3oBaTeNbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Uroro no pazaeny 17
Paznen 3. Xumus u Ku3Hb
Poccuiickas anexkTpoHHast Ko
URL:https//schol.mos.ru/ Enqunas
3.1 XuMUs 1 )KU3Hb 4 KOJIJTEKIIHS I POBBIX
00pa3oBaTeNbHBIX PECYPCOB
URL.:https//scholcollektion.edu.ru/
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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IHOYPOYHOE IINTAHUPOBAHMHE

10 KJIACC
KonnuyecTBo 4acos
Ne Tema ypoka Jara Dy1ieKTPOHHbBIE N (PPOBLIE
n/n Beero Konrtpoabnsie | IIpakTudeckue | wu3y4deHus o0pa3oBaTeJIbHbIE pecypChl
padoThI padoThI
Poccuiickas snekTpoHHas MIKoOJa
., i URL:https//schol.mos.ru/ Eaunast
1 [IpenmeT opranuveckoi XumMun, eé 1 0 0 KOJLICKIIHS I POBHIX
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE 04.09.2023 p
00pa30BaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKOJa
Teopusi CTpOCHUS OPraHUICCKUX URL:https//schol.mos.ru/ Exunast
2 coenuHennit A. M. bytneposa, eé 1 0 0 11.092023  KOWICKIHs (G POBBIX
OCHOBHBIE TIOJIOKESHHS o 00pa30BaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
[pencraBnenue o knaccupuKau Poccuiickas 35ekTpoHHas IKOJIa
OpPraHUYECKHX BEIIECTB. URL:https//schol.mos.ru/ Exunas
3 Homenknatypa (cuctemaTudeckas) u 1 0 0 18.092023  KOIMIeKIuA UG POBBIX
TPUBUATLHBIC HA3BAHUS OPTaHUICCKUX o 00pa3zoBaTeNLHBIX PECYPCOB
BEIIIECTB URL:https//scholcollektion.edu.ru/
Poccuiickas snekTpoHHas MIKoaa
URL:https//schol.mos.ru/ Exunast
4 AJIKaHBI: COCTaB U CTPOCHUE, 1 0 0 KOILIEKIIS A POBHIX
TOMOJIOTHICCKUN PSIT 25.09.2023
00pa3oBaTeNIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
5 MertaH 1 3TaH — HpoCTenIINe 1 0 0 Poccuiickas snekTpoHHas IKOJIa
NPEICTABUTENH AJIKAHOB 02.10.2023 | URL:https//schol.mos.ru/ Equnas

KOJUIEKIHS HUPPOBBIX
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00pa3oBaTeNIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/

Poccuiickas aneKkTpoHHas 1IKOJa
URL:https//schol.mos.ru/ Exunast

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOHCTBA KOJUIEKIHUS TU(POBBIX
09.10.2023
00pa3oBaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas aneKkTpoHHas 1IKOJa
. URL:https//schol.mos.ru/ Exunast
7 OTWIICH U TPOTHIIEH — MPOCTeHIITe KOILICKIIA IH(POBBIX
MIpeICTaBUTENN aIKEHOB 16.10.2023
00pa30BaTeIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKoJa
IMpakTryeckas pabora Ne 1. URL:https//schol.mos.ru/ Eaunast
8 «Ilomy4eHne 3THIeHA U N3yUEHHUE €r0o KOJUTEKIIHS UG POBBIX
N 23.10.2023
CBOHCTB» 00pa3oBaTeNbHBIX PECYPCOB
URL.:https//scholcollektion.edu.ru/
Poccuiickas snekTpoHHas MIKoaa
Anxanuensl. byranuen-1,3 u URL:https//schol.mos.ru/ Exunast
9 MeTunoOyraauen-1,3. [lonyyenne 06.11.2023  KouneKmus UQPPOBBIX
CUHTETUYECKOTO KaydyKa U Pe3UHBI o 00pa3oBaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
AJIKHHBL COCTAR i OCOBCHHOCTI Poccuiickas 35ekTpoHHas IKOJIa
) . URL:https//schol.mos.ru/ Eaunast
10 CTPOCHUS, TOMOJIOTUYCCKHU PAMI. KOJLICKIIHS HPI(I)pOBHX
AneTnnieH — TPOCTEHTITHI 13.11.2023
e ICTABHTEND ATKHHOB 00pazoBaTeNbHBIX pecypcos
p URL:https//scholcollektion.edu.ru/
B Poccuiickas anekTpoHHas IKOJIA
11 bIMHCIICHIA 110 YPAaBHCHUIO URL:https//schol.mos.ru/ Eausas
XUMHUYECKOHN peakiuu 20.11.2023

25

KOJUIEKIIUS IIU(QPOBBIX
00pa30BaTeIbHBIX PECYPCOB




URL :https//scholcollektion.edu.ru/

ApeHbI: OEH30I1 U TOYOJL.

Poccuiickas QJICKTPOHHAsA IIKOJIa
URL:https//schol.mos.ru/ Exunast

12 TOKCHYHOCTH apEeHOB 27.11.2023 ~ KoMICKIMA UM POBLIX
00pa3oBaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas aneKkTpoHHas 1IKOJa
I'eHeTHYECKas CBSI3b YIJICBOIOPOJIOB, URL:https//schol.mos.ru/ Exunast
13 MIPUHAIIEKANX K pa3THUYHBIM 04.12.0023  KOJUIEKLHS IUQPPOBBIX
KJIaccam T 00pa30BaTeIbHBIX PECYPCOB
URL.:https//scholcollektion.edu.ru/
oM LML HCTOUHUK Poccuiickas anexkTpoHHas MIKOJa
PHpOa . . URL:https//schol.mos.ru/ Eaunast
14 YTJIEBOIOPOIOB: IPUPOAHBIN ra3 u KOILTCKITHS L POBBIX
Moy THBIE HeTsHBIE Ta3bl, HePTH U 11.12.2023
MPOYKTE! €6 NepepaboTkH 00pa3oBaTeNbHBIX pecypcos
p URL:https//scholcollektion.edu.ru/
[TOHDONHBIC HCTOUHHKE Poccuiickas anexkTpoHHas MIKOJa
yrl?I el;oiopoaog HPHPOHEL ras 1 URL:https//schol.mos.ru/ Eaunast
15 MOy THRIE HETSHBIE Ta3bl, HEPTH U 18.12.2023 ~ Nowiexim 1 POBLIX
IPOLyKTHI ¢ MepepaGoTki 00pa3zoBaTenbHBIX pecypcoB
URL:https//scholcollektion.edu.ru/
Poccuiickas snekTpoHHas MIKoJaa
URL:https//schol.mos.ru/ Exunast
16 KonTponbHas padora mo pazueny KOJLICKIIHS T POBHIX
«YTIIeBOAOPOIBI 25.12.2023
00pa3oBaTeIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKoJa
17 IlpenentHbie OHOATOMHEIC CIIHPTL: URL:https//schol.mos.ru/ Eausas
METaHOJ U 3TaHoJ. BomopoaHas cBA3b 08.01.2024

KOJJIEKIHS HUPPOBBIX
00pa30BaTeIbHBIX PECYPCOB
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URL :https//scholcollektion.edu.ru/

MHoroaToMHbIC CIIMPTHI:

Poccuiickas QJICKTPOHHAsA IIKOJIa
URL:https//schol.mos.ru/ Exunast

18 STHJICHIJIUKOJIb U TIMLIEPHH 15.01.2024 KOJUISKITHA IEPPOBEIX
00pa30BaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas aneKkTpoHHas 1IKOJa
dDeHOIT: CTPOSHUE MOJICKYJIbI, URL:https//schol.mos.ru/ Exunast
19 ¢u3nUecKue 1 XMMHUUECKHE CBOWCTBA, 92012024  KOIEKLHS IUQPPOBBIX
[IPUMEHEHUE o 00pa30BaTeIbHBIX PECYPCOB
URL.:https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKOJa
. URL:https//schol.mos.ru/ Exunast
Anbaerunsl: popManbaerun u
20 KOJUTEKIIHS UG POBBIX
areTanbAeThA. ALIETOH 29.01.2024
00pa30BaTeIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKOJa
OHOOCHOBHBIE MPECITBHBIC URL:https//schol.mos.ru/ Exunas
21 KapOOHOBBIE KHCIIOTBI: MypaBbUHAS U KOJUIEKIIUS IIU(POBBIX
05.02.2024
YKCYCHast 00pa3oBaTeNbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas snekTpoHHas MIKoJaa
[IpakTuaeckas padora Ne 2. «CBoiicTBa URL:https//schol.mos.ru/ Exunas
22 . KOJUIEKIIUS ITM(POBBIX
pacTBOpa YKCYCHOM KUCIIOTBDY 12.02.2024
00pa3oBaTeIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
CreapuHOBas U OJICMHOBASI KHCIIOTHI, Poccuiickast 371eKTpOHHAS IIKOJIa
23 KaK MPEJACTaBUTENIN BhICIITUX 19.02.2024 URL:https//schol.mos.ru/ Enunas

KapOOHOBBIX KHCIIOT

KOJJIEKIHS HUPPOBBIX
00pa30BaTeIbHBIX PECYPCOB
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URL :https//scholcollektion.edu.ru/

Mb11a KaK COJIM BBICIITHX Kap6OHOBLIX

Poccuiickas QJICKTPOHHAsA IIKOJIa
URL:https//schol.mos.ru/ Exunast

24 KHCJIOT, X MOIOIIEE ICHCTBHUE 26.02.2024 ~ NOMICKIMA UM POBLIX
00pa3oBaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas aneKkTpoHHas 1IKOJa
CroxxHbIe 23PHUPHI KaK MPOU3BOTHEIE URL:https//schol.mos.ru/ Exunast
25 KapOOHOBBIX KHCIOT. [ maponus KOJUIEKIHUS IIU(POBBIX
04.03.2024
CJIOKHBIX d(PUPOB 00pa30BaTeIbHBIX PECYPCOB
URL.:https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKOJa
i URL:https//schol.mos.ru/ Exunast
26 Kupsl: Tuaponns, npuMeHeHue, KOITEKIIHS IHH(POBBIX
OuoIorruYecKas poJib KHPOB 11.03.2024
00pa30BaTeIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKOJa
YTaeBobl: cocTas, KiaccupuKarms. URL:https//schol.mos.ru/ Exunas
27 Baxxneiimue npeacTaBuTeNN: IIIIOK03a, KOJUIEKIIUS IIU(POBBIX
18.03.2024
¢dpykTO3a, caxaposa 00pa3oBaTeNbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas snekTpoHHas MIKoJaa
URL:https//schol.mos.ru/ Exunast
28 Kpaxman u nemmtono3a Kak mpupoaHbIe KOJLICKIIHS T POBHIX
TIOJINMEPHI 01.04.2024
00pa3oBaTeIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
KOHTpOJ'II)HaSI paGoTa 1o paszeiny Poccuiickas QJICKTPOHHAs HIKOJIa
29 «Kucnopoaconepxanire opraHuIecKue 08.04.2024 URL:https//schol.mos.ru/ Equnast

COEIUHEHUS)

KOJJIEKIHS HUPPOBBIX
00pa30BaTeIbHBIX PECYPCOB
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URL :https//scholcollektion.edu.ru/

30

AMUWHBI: METHIIAMHMH U aHUJIHH

Poccuiickas QJICKTPOHHAsA IIKOJIa
URL:https//schol.mos.ru/ Exunast
KOJUICKITHS ITH(DPOBBIX

15.04.2024
00pa3oBaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas aneKkTpoHHas 1IKOJa
AMHHOKHUCIIOTHI Kak aM(pOTEPHEIE URL:https//schol.mos.ru/ Exunast
31 OpraHUYEeCKUE COeTUHEHUS, X 1 KOJUIEKIHUS IIU(POBBIX
22.04.2024
ounonormueckoe 3HaueHue. [lenTuasr 00pa30BaTeIbHBIX PECYPCOB
URL.:https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKOJa
URL:https//schol.mos.ru/ Exunast
32 bestici kak npupoHEIe 1 KOJUTEKIIHS UG POBBIX
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS 29.04.2024
00pa30BaTeIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKOJa
URL:https//schol.mos.ru/ Exunas
OCHOBHBIE TOHATHUSI XUMHU
33 . 1 KOJUIEKIIUS IIU(POBBIX
BBICOKOMOJIEKYIISIPHBIX COETMHEHHH 06.05.2024
00pa30oBaTenIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
Poccuiickas snekTpoHHas MIKoJaa
OCHOBHBIE METO/IbI CUHTE3A URL:https//schol.mos.ru/ Exunast
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHHIA. 1 KOJUIEKIIUS ITM(POBBIX
13.05.2024
[TmacTMacchl, KaydyKu, BOJIOKHA 00pa3oBaTeIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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11 KJIACC

KoauuecTBO yacoB

Ne Tema vooKa Hara DJIeKTPOHHbIe U (POBbIE
n/n yp Beero Koutpoabubie | IlpakTuueckue = u3ydeHuss  0Opa3oBaTesbHbIe pecypchl
padoThI padoTsI
Poccuiickas anekTpoHHas IIKOJIA
. URL:https//schol.mos.ru/ Eaunast
1 XUMHYECKUI dJIEMEHT. ATOM. 1 0 0 KOILICKIIA IH(POBBIX
OnexkTpoHHast KOHPHUTYpaLus aTOMOB p
00pa3oBaTeIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
N Poccuiickas 3nmekTpoHHas MIKOJIa
Ilepuonnueckuii 3axkoH u Ilepuonnueckas URL “httos//schol 503 ru/ Exunas
cUCTEMa XMMHYECKUX diemenToB 1. 1. NP S A
2 . 1 0 0 KOJUIEKIHUS IIU(POBBIX
MemnpeneeBa, UX CBSI3b C COBPEMEHHOM
TCOHEH CTPOCHHSA STOMOB 00pa3oBaTeIbHBIX pecypcos
URL:https//scholcollektion.edu.ru/
3aKOHOMEPHOCTH U3MEHEHHSI CBOICTB N
HMAYCCKIX S1EMEHTOR 1 X Poccwuiickas 31eKTpoHHAS MIKOJIA
N URL:https//schol.mos.ru/ Exunas
3 COCJIMHEHHI IO TPYIIaM U [EPUOJIaM. 1 0 0 COILICK FI)M HPOBBIX A
3HaueHNe MePHOANYECKOTO 3aKOHA U o6 a301L31aTeJIIILH£x CCVDCOR
CHUCTEMbI XUMHYECKUX 3J1eMeHTOB J[. . p : peeyp
MeHieieena B passHTHH HAYKI URL:https//scholcollektion.edu.ru/
Poccuiickas snekTpoHHas MIKoaa
4 CrpoeHue BenecTBa. XUMHUYECKast CBA3b, URL:https//schol.mos.ru/ Enxunas
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs 1 0 0 KOJUIEKIIUS IIU(QPOBBIX
KOBaJIEHTHOM CBs3U. Bosiopo/iHast CBA3b 00pazoBaTeNLHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/
BanentHOCTB. DJ€KTPOOTPULIATEILHOCTb. Poccuiickas anekTpoHHas IKOJIA
5 CreneHp okucieHus. Bemecrsa 1 0 0 URL:https//schol.mos.ru/ Enunas

MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOEHUS
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KOJUIEKIIUS IIU(QPOBBIX
00pa30BaTeIbHBIX PECYPCOB




[IonsTue o JUCHICPCHBIX CUCTEMAX.

URL :https//scholcollektion.edu.ru/

Poccuiickas aneKkTpoHHas 1IKOJa
URL:https//schol.mos.ru/ Eaunast

6 VcTuHHBIE M KOJUTOWIHBIE PACTBOPEL. KOJUTEKIHS I (POBBIX
MaccoBast 101 BeIecTBa B pacTBOPE 00pa30BaTEIbHBIX PECYPCOB
URL.:https//scholcollektion.edu.ru/
KtaccH(uKaIis 1 HoMEHKIaTypa Poccuiickas anekTpoHHas IIKOJIA
. URL:https//schol.mos.ru/ Eaunast
7 HEOPraHMYECKNX COCTMHCHHUI. KOIIIEKIIA LH(POBIX
I'enetnueckast CBA3b HEOPIraHUIECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB O6pa:_;OBaTem’HHX pecypeos
URL:https//scholcollektion.edu.ru/
Knaccudukanms XuMHUYECKIX peakiii B Poccuiickas 3nmekTpoHHas MIKOJIa
HEOPraHUYCCKOW U OPraHUIeCKON XUMUHU. URL:https//schol.mos.ru/ Exunast
8 3aKOH COXpaHEHHUS MacChl BELIECTB; KOJUTEKIHS II()POBBIX
3aKOH COXPAaHEHHUS U MPEBPALICHUS 00pa30BaTENbHBIX PECYPCOB
SHEPrHH MPH XUMHYCCKUX PEaKIUsIX URL :https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKOJa
URL:https//schol.mos.ru/ Exunast
9 Ckopoctb peakiun. OOpaTuMble KOILICKIIA IH(POBBIX
peaknyy. X¥MMHUYECKOE PABHOBECHE
00pa30oBaTenIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
Poccuiickas anexkTpoHHas MIKOJa
[pakTryeckas padora Ne 1. «Brnusiaue URL:https//schol.mos.ru/ Exunas
10 pa3InYHBIX PAKTOPOB HA CKOPOCTH KOJUIEKIUS IIUPPOBBIX
XUMHYECKOH peakinmy 00pa3oBaTeNIbHBIX PECYPCOB
URL :https//scholcollektion.edu.ru/
DNEeKTPOIUTHUYECKAS TUCCOIIUAIIHS. Poccuiickas anekTpoHHas IKOJIA
IMousitue o BogopoanoM mokasarene (PH) URL:https//schol.mos.ru/ Enunas
11 pactBopa. Peakninm monHoro ooMeHa. KOJUIEKITUS IIUPPOBBIX
Taaponu3 opraHUYecKux U 00pa3oBaTeNbHBIX PECYPCOB
HEOPraHMYECKUX BEIIECTB URL :https//scholcollektion.edu.ru/
Poccuiickas aneKkTpoHHas MIKOJa
OKUCINTEIIBHO-BOCCTAHOBUTEILHBIE URL:https//schol.mos.ru/ Enunas
12 peakuuu. [lonarue 00 3nekTposmse KOJJIEKIHS HUPPOBBIX

pacIuIaBOB M PaCTBOPOB COJICH
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00pa30BaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/




13

Kontponbnas paboTa mo pazaeny
«TeopeTndeckre OCHOBBI XMMHUI»

Poccuiickas QJICKTPOHHAA IIKOJIa
URL:https//schol.mos.ru/ Eaunast
KOJUICKITHS ITA()POBBIX
00pa30BaTeIbHBIX PECYPCOB

URL :https//scholcollektion.edu.ru/

14

MeTanbl, X MOJOKEHUE B
Ilepuoanueckoi cucTeMe XUMHUECKUX
anemenToB JI. 1. MenneneeBa u
0COOCHHOCTH CTpOeHMsI aToMOB. O0ITHe
(hu3ruecKre CBOKWCTBA METAINIOB

Poccuiickas QJICKTPOHHAA IIKOJIa
URL:https//schol.mos.ru/ Eaunast
KOJUICKITHS ITH(DPOBBIX
00pa3oBaTeIbHBIX PECYPCOB

URL :https//scholcollektion.edu.ru/

15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKHM
PAL HaIPSDKEHUM METAIUIOB

Poccuiickas anexkTpoHHas MIKOJa
URL:https//schol.mos.ru/ Enunast
KOJUTEKIIHS UG POBBIX
00pa3oBaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/

16

XUMHUYECKHE CBOMCTBA BaXKHEHUIIIHX
METaIJIOB (HATpUil, Kalluil, KaJbIUi,
MarHui, allfOMUHUIN) U UX COETUHEHUN

Poccuiickas anexkTpoHHas MIKOJa
URL:https//schol.mos.ru/ Enunast
KOJUTEKIIHS UG POBIX
00pa3oBaTeIbHBIX PECYPCOB

URL :https//scholcollektion.edu.ru/

17

XUMHUUYECKHE CBOMCTBA XpPOMa, MEIU U UX
COEIMHEHUN

Poccuiickas anexkTpoHHas MIKOJa
URL:https//schol.mos.ru/ Enunas
KOJUIEKITUS IIUPPOBBIX
00pa3oBaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/

18

XUMHUYECKHE CBOMCTBA IIUHKA, JKeJie3a U
HUX COEINHEHUN

Poccuiickas anexkTpoHHas MIKOJa
URL:https//schol.mos.ru/ Exunas
KOJUIEKITUS IIUPPOBBIX
00pa3oBaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/

19

[Ipaktnueckas padota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 337[a4 110 TEME
«Mertamib»"

Poccuiickas anexkTpoHHas MIKOJa
URL:https//schol.mos.ru/ Equnast
KOJUIEKIIUS ITU(QPOBBIX
00pa30BaTeIbHBIX PECYPCOB
URL:https//scholcollektion.edu.ru/

20

HCMCTaJ'IJ'IBI, HX ITIOJIOXKCHUE B

32

Poccuiickas QJICKTPOHHAA IIKOJIa




21

22

23

24

Ilepuoanueckoi cucTeMe XUMHUECKIX
anemenToB /I. 1. MenpaeneeBa u
0COOCHHOCTH CTPOCHHSI aTOMOB

dusnyeckue CBOMCTBA HEMETAJIOB.
AmoTponusi HEeMETaJUIOB (Ha MpUMepe
KHCIIOpoJa, cepbl, (pocdopa u yriepona)

XUMHUUECKHE CBOMCTBA rajlOr€HOB, CEPBI
U UX COCIUHEHUMN

XuMudecKkue CBOMCTBa a30Ta, hocodpa u
HUX COeJIMHECHUIN

XuMHUECKHE CBOMCTBA yIiIepoa,
KPEMHUSA U UX COEAUHEHU
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IIpumMeHeHue BaXXHENIINX HEMETAIIOB U
UX COeJIMHEHUI
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O000111EHNE ¥ CUCTEMATH3ALMU 3HAHUI
no teme «Hemeramier». Beraucienus mo
ypaBHeHI/ISIM XUMHNYECCKUX peaKHI/Iﬁ nu
TEPMOXUMHYECCKHE PACUETHI
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[paktrndeckast padora Ne 3. «Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
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KonTpoinbeHas pabora o Temam
«Meramiel» u «HeMeTanaeny

Heoprannueckue u opraHu4ecKue
KUCJI0ThL. Heopranudeckue u
OpraHUYECKUE OCHOBAHUS

AmdoTepHbIe HEOPraHUIECKUE U
OpPraHWYeCcKHe COeTNHEHHS.
['eHeTnyeckasi CBS3b HEOPTaHUIECKHUX U
OpPraHUYECKUX BEIECTB

Poins xumMuu B 00ecrieyeHun
AKOJIOTMYECKOM, SHEPreTUYECKON 1
MUIIEBOI 0€30MaCHOCTH, Pa3BUTHH
MeTUITUHBI

IIpencraBnenns 00 OOMIKX HAYUYHBIX
IMPUHOUIIAX MTPOMBINUICHHOI'O MMOJTYYCHUA
B)XHEHIIINX BEIICCTB

Yenosex B MHUPE BCUICCTB 1 MAaTCPUAJIOB

XuMHUS U 310POBBE YETIOBEKA
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

xumus 10 knace [Nadpuensa O.C., Octpoymos W.T'., Cnankos C.A. M3naTenscTBO

"IIpocBemenne"”, 2023

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
Poccuiickas QJICKTPOHHAs IIKOJIa

URL.:https//schol.mos.ru/
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bubmuoreka LIOK https//m. edsoo ru / 7f413368

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
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