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MNOACHUTEJIbHAS 3AIINCKA

[IporpaMMa 1o XMMHHM Ha YypOBHE CpeAHEro oOmiero oOpa3oBaHMs pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNW K pe3yibTaTaM oOCBOeHUS (¢eaepanbHOH  00pa3zoBaTelbHOM
nporpaMmel cpeanero oomero obpazoanus (POII COO), npencraBieHHbix B DeaepanbHOM
rocyznapcTBeHHOM obpazoBatenbHoM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHus
yuebHoro mnpeamera «Xumus» B 00pa3oBareiabHbIX opranusanusax Poccuiickoit denepaunu,
peaM3yIoNMX OCHOBHbIE 00pa30BaTeNIbHBIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasButus BocnuTaHus B Poccuiickoii denepaunu Ha nepuoxn no 2025 roxa» (Pacnopskenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOM0B K pa3paboTKe MpOrpaMMbl MO XHMHH, K OIpPEACNICHHIO OOIIel cTpaTeruu
0o0ydeHus1, BOCTIUTAHUS U Pa3BUTHS 00YJarOIIUXCs CpeICTBaMU yueOHOTO Tpeamera «Xumuso» st 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHUeNTyadbHble mojokeHuss DPIOC  COO o
B3aUMOOOYCIIOBJICHHOCTH IIEJeH, COACp)KaHMs, pe3yJlbTaToB OOy4YeHHs] U TpeOOoBaHMN K YpPOBHIO
HOATOTOBKH BBIITyCKHHKOB.

XuMu4eckoe 00pa3oBaHUE, MOJTy4aeMOE BBIIMYCKHUKaMU 001e00pa3oBaTeIbHON OpraHu3allyH,
ABJIETCS HEOThEMIIEMOH 4acThio UX 00pa3oBaHHOCTU. OHO CIIy’KUT 3aBEPILIAIOLINM ITANIOM pealn3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPHCYIIMX LEIOCTHOW CHCTEME
XMMHYECKOT0 00pa3oBaHUs. DTH IEHHOCTH KacaloTCs IO3HAHMS 3aKOHOB HPUPOIBI, (OPMHPOBAHHUS
MHUPOBO33PEHHSI U OOIIEH KyIbTYpHl UEIOBEKa, a TAaKKE KOJOTHUECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0pOBBI0 W TPHUPOJHOH cpene. Peammsyercss xummdeckoe oOpa3zoBaHHE OOYYalOMIMXCS Ha
yYpOBHE cpemHero o0mero o0pa3oBaHHs CPEACTBAMH Y4eOHOTro mpeaMeTa «XUMHs», COIepKaHhe M
MOCTPOCHUE KOTOPOTO OMpEACTCHBI B MPOTpaMMe MO XUMHH C YYETOM CHEUU(PUKH HAYKH XUMUH, &
3HAYCHUS B IO3HAHUH MPHUPOJIBI U B MAaTEPHAIBHOM KU3HH OOIIECTBA, a TAKXKE C yUETOM OOIIMX IeTiel 1
NPUHIUIOB, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeIHero oOmero o0pa3oBaHHS B
Poccuiickoii @enepanuu.

XuMHsI Kak 3JEeMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIpaeT OCOOYyI0 poOiib B COBPEMEHHOH
UBWIM3AIMYA, B CO3JaHWHM HOBOW 0a3bl MaTepHalbHOW KyJIbTypbl. OHa BHOCHT CBOW BKJIAJ B
(GopMupoBaHHE PAMOHAIBHOIO HAYYHOTO MBIIUICHHS, B CO3/IaHHE LEIIOCTHOTO IPECTaBICHUS 00
OKpY’KalollleM MHPE KaK O €MHCTBE MPHUPOJbl M YelOoBEKa, KOTOpoe POPMHUPYETCs B XUMHUH HA OCHOBE
MOHUMAaHHs BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIET0 MUPA, OCO3HAHUS B3AaUMOCBSI3H MEXKIy CTPOSHHEM
BEILIECTB, UX CBOMCTBAMU M BO3MOXKHBIMH 00JIACTSIMH IIPUMECHEHHSI.

Tecno B3aPIMOIIeI710TBy51 C IOpyruMu €CCTCCTBCHHBIMHM HayKaMu, XHUMHUA CTajla HEOTheMJIEMOM
4acThI0O MHPOBOHM KYJIBTYPHI, HEOOXOJMUMBIM YCIOBHEM YCIEIIHOTO TPyAa W JKU3HU KaXKIOTO YiIeHa
obmrectBa. CoBpeMeHHasi XUMHS KaK HAayKa CO3HMJIATEIbHAs, KaK HayKa BBICOKAX TEXHOJOTHI HarpaBlieHa
Ha pellIeHne TI00aNbHBIX MPO0IeM YCTOHYMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, IHEPIeTUUECKOIA,
MUIIIEBOH, SKOJIOIMYECKOM O€30M1aCHOCTH M OXPaHbl 3/J0POBbSL.

B coorBeTcTBUM ¢ OOLIUMH LEISIMH U TIPUHIIUIIAME CPEJIHEro oOIIero oOpa3oBaHMs COACPKAHUE
npenmeta «Xumus» (10—11 kmaccsl, 0a30BbIi YPOBEHD H3YUYSHHST) OPUEHTHPOBAHO TIPEUMYIIIECTBEHHO HA
OOIEKYIBTYPHYIO MOATOTOBKY OOYYaroIIMXcs, HEOOXOMUMYIO MM JUISi BBIPAOOTKM MHUPOBO33PEHUYECKUX
OPHUCHTUPOB, YCICHIHOI'O BKIIOYCHHA B KHU3Hb COLMYMA, IMPOAOJIKCHUS O6pa3OBaHI/I$I B Pa3IMYHBIX
o0JacTsIX, He CBA3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBngomuMu IpeaMera «XuMHs» SBISIOTCS 0a30Bble Kypchl — «OpraHndeckas XUMHS» H
«06111351 1 HCOpraHn4deckasd XuMus», OCHOBHBIM KOMITIOHCHTOM COACPKaHWA KOTOPBIX ABJIAIOTCA OCHOBBI
0a30BOi HayKH: CHCTEMa 3HAHWH MO0 HEOPraHUYECKOW XMMHUH (C BKIIOUEHHEM 3HAHUH M3 O0IIeH XHUMUH)
U opraHuueckod xumuu. DOpMHpOBaHHE JAHHOH CHCTEMBl 3HAHMW IPH H3YyYCHHH IpeaMeTa
obecrieurBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3usi BEIIECTB HA OCHOBE OOIIUX TMOHSTHIA,
3aKOHOB ¥ TEOPHI XUMHH.

CrpykTypa coaepxkanus KypcoB — «Opranuyeckast Xumusi» 1 «OO01mmas 1 HeopraHuuecKasi XUMHUs
chopmHpoBaHa B TIporpaMMe MO XHMHHM Ha OCHOBE CHCTEMHOTO IMOJIX0/Ia K HM3YYEHHIO y4eOHOTro
Martepuaiga M OOYCJIOBJIEHa HMCTOPUYECKH OOOCHOBAaHHBIM pAa3BHTHEM 3HAHMH Ha ONpeeEHHBIX
TEOPETUYECKUX YpOBHsX. Tak, B Kypce OpraHMYECKOW XMMHHU BEIIECTBA PACCMaTPUBAIOTCS Ha YpPOBHE



KJIACCHUUYECKOM TEOPHHU CTPOEHHUSI OPraHMYECKUX COEIMHEHHH, a TaK)Ke Ha YPOBHE CTEPEOXMMHUYECKUX U
QJIEKTPOHHBIX NPEACTaBICHHH O CTpOeHWH BemlecTB. CBeneHMs 00 M3ydaeMbIX B Kypce BeEIIECTBaX
JAI0TCA B Pa3BUTUH — OT YIJICBOJOPOAOB 10 CIOXKHBIX OMOJIOIMYECKH aKTHUBHBIX cOeAMHEHMH. B kypce
OpPraHUYECKOW XHMMHUM IIOJIYy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOILIETO
o0pa3oBaHMs MEpPBOHAYAIBHBIC TIPEACTABICHHS O XUMHUYECKOW CBS3U, KIacCH(PHUKAIMOHHBIX MpPU3HAKaX
BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIECTB OT UX CTPOECHHUS, O XMMUYECKOW PEaKIHH.

[Ton HOBBIM yTiIOM 3peHust B peaMere « XuMus 0a30BOr0 YpOBHsI pPacCMaTpPUBACTCS M3yUCHHBIH
Ha ypOBHE OCHOBHOTI'O 0OIIEro o0pa3oBaHUsl TEOPETUUECKUI MaTepuan U (aKkTOJIOIMIECKUE CBEICHHUS O
BEIIECTBAX M XMMUYECKOM peakumu. Tak, B yacTHOCTH, B Kypce «OOas 1 HEOpraHW4ecKash XUMHsD
o0yyaromumMcs NPEAOCTaBISIETCS. BO3MOXKHOCTH OCO3HATh 3HAUYEHHE MEPUOJMYECKOr0 3aKoHa ¢
OOIIETCOPETHUECKUX M METOJOJIOTHUECKUX MMO3UIUH, TIyOKe TMOHATh HMCTOPHYECKOE HM3MEHEHHE
(YHKIHIA 3TOTO 3aKOHA — OT 0000IIaroIIeil 10 0OBACHIIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucremMa 3HaHUMl O BaXKHEHIIMX BeIECTBaX, MX COCTaBe, CTPOEHHM, CBOWMCTBAaX H
MPUMEHEHUH, a TaKKE€ O XHMHUYECKMX pPEaKIUsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
noroasgeTcs B Kypcax 10 u 11 kimaccoB ameMeHTaMH COAepKaHUsl, UMEIOIIUMHA KyJIbTYPOJIOTHIECKHNA 1
HPUKJIAJHON XapakTep. OTH 3HAHMS CHOCOOCTBYIOT MOHMMAHHMIO B3aHUMOCBSI3M XUMHHU C JPYTUMH
HayKaMH, pacKpbIBalOT €€ poJib B II03HABATEJIBHOM M IPAKTHYECKOW JIEATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIMTAHUIO YB@)KEHHMsI K IPOLIECCY TBOPYECTBA B O0JIACTH TEOPUHM M IPAKTUUYECKUX
NPUIOKEHUH XUMUH, IOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npobjeMax, CBA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATHL HMH(QOPMAIMIO M TPUMEHATh e Juis
TMIOTIOJTHEHUS 3HAHUH, PELIeHNs NHTEIUIEKTYyaJIbHBIX U SKCIIEpUMEHTAIBbHBIX UCCIIeI0BaTeIbCKUX 3a/1a4d. B
LEJIOM COZACpKaHHE y4eOHOro mnpeamera «XHMHUS» JaHHOTO YPOBHS H3Y4YEHHS OPHEHTHPOBAHO Ha
¢dopmMupoBaHKe y 00y4YaromuXcsi MHPOBO33PEHUYECCKOM OCHOBBI JJIsl MOHUMaHHs (UIOCOPCKUX HIEH,
TaKMX KaK: MaTepualibHOE €JIWHCTBO HEOPraHWYECKOr0 W OPraHMYecKoro Mupa, 0O0yCIOBICHHOCTh
CBOMCTB BEIIECTB UX COCTAaBOM M CTPOECHUEM, TO3HABAEMOCTh ITPUPOJHBIX SIBICHUH MyTEM 3KCIIEpUMEHTA
U pelleHUs NPOTHBOPEUUIl MEXIy HOBBIMU (PAKTaMH U TEOPETHUYECKUMH IPEAIOCHUIKAMH, OCO3HAHHE
pOJM XMMHUH B PEIICHHH DKOJOTMYECKHX IPOOJeM, a TakkKe MpodiieM cOepesKeHHs DHEPreTHYCCKUX
PECYPCOB, CBIPbs, CO3/1aHUSI HOBBIX TEXHOJIOTHUI 1 MaTepUaoB.

B muiane pemenust 3ajad BOCHMTAHMS, Pa3BUTHA M COLMAIM3ALUM OOYYAIOLIUXCSl MPUHSTHIC
IporpaMMoil MO XUMHHM TOAXOAbl K OIPEJIENEeHUI0 COAEpKAHHWA M TIOCTPOEHHsS TMpeaMeTa
npeaycMaTpuBaloT GOPMUPOBAHHE YHUBEPCAIBHBIX y4eOHBIX JEHCTBUI, MMEONMX 0a30BOe 3HAUCHHE
JUISL PA3IIMYHBIX BUIOB JICSTEIBHOCTU: pelleHHs Ipo0ieM, MOUCKa, aHanu3a 1 o0padoTku uHpopmauny,
HEOOXOIUMBIX JJIsi MPUOOPETEHHUs] OMNbITa NPAKTHUYECKOW M HCCIEI0BATEIbCKON JEesITeNbHOCTH,
3aHMMAIOIIe BaXHOE MECTO B [IO3HAHUU XUMUH.

B mpaktuke mpenojgaBaHusi XUMHHM KaK Ha ypOBHE OCHOBHOIO oOmIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeHero oO0uero oO0pa3oBaHus, NPU ONPEIEIICHUH COAEPKATEIbHON XapakTEPUCTUKHU LeleH
M3y4eHHUs TpeaMeTa HalpaBIeHWEM MEpBOCTENIEHHOM 3HAUYMMOCTH TPAJUIMOHHO TPHU3HAETCS
(dbopMHpOBaHNE OCHOB XMMHYECKOH HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3ZHAHUSI, MPAKTHUECKON
JIEATEIBHOCTH Y€JIOBEKA M KaK OJHOrO M3 KOMIIOHEHTOB MHUPOBOHM KyJbTypbl. C METOINYECKOW TOYKHU
3peHHs TaKOH MOAXO/T K OIIPEJIeICHHUIO 1eJIel N3yUeHUs ITpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHbBIM.

CornacHO JaHHOM TOYKE 3pEHHs TJIaBHBIMHU LIEJSIMH HM3Y4eHHUs TpeaMeTa «XUMus» Ha 0a30BOM
yposre (10 —11 xi1.) ABSFOTCS:

(dbopMHpOBaHHE CHUCTEMbl XMUMHUYECKUX 3HAHWH KaK Ba)KHEMIIEH COCTABISIOIICH e€CTeCTBEHHO-HAyYHON
KapTHHBl MUpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBBIC MOHSTHS, (yHIaMEHTAIbHBIC 3aKOHBI M TECOPHUU
XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M TIOHHMMaHUE CYIIHOCTH JOCTYITHBIX 000O0IIeHUI
MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;
(dbopMHUpOBaHHE M Pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJAAX IO3HAHMS BELIECTB M XUMHUYECKHX
peaxiuii, HeOOXOAMMBIX JUIA MTPUOOPETEHNSI YMEHUI OPUEHTHPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX
SIBJICHU, IMEIOIIUX MECTO B IPUPOJE, B IPAKTUYECKOMN U ITOBCEHEBHOM KNU3HU;

pasBUTHE YMEHHUH U cII0COOOB EATEILHOCTH, CBSI3aHHBIX ¢ HAOIIOAEHHEM U 00BSICHEHHEM XMMUYECKOTO
HKCTIIEPUMEHTA, COOJIOIEHNEM TIpaBUII 0€30MacHOT0 OOpaIleHHs C BELIECTBAMH.

Hapsimy ¢ aTuM, conepkaTesibHas XapakTepUCTHKA II€Nel W 3a7ad W3ydeHus TpeaMeTa B
IporpaMMe IO XUMHMHM YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBHMM C HOBBIMHM INPHOPUTETAMHU B
cucreme cpegHero oOmero ooOpazoBanusi. CerogHs B TPENOAaBaHUM XMMUU B OOJbIIEH CTENeHH
OT/IAETCsl TPENINOYTEeHNE MPAKTHUYECKOH KOMITIOHEHTE cOjep:KaHWus OOydeHHs, OpPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHHKA 00Ie00pa3oBaTeNbHOM OpraHM3alliy, BIAJICIONIEro He Ha0OpOM 3HAHWM, a



(YHKUMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSIMH aKTUBHOI'O TMOJYYCHUs 3HAHUU H
NPUMEHEHUS UX B PEANbHON JKU3HU JUTS PELICHHUS MPAKTUIECKUX 3a71ad.

B cBs3m ¢ 3TUM mpH HM3ydeHHMH TpenMera «XHMHUS» JOMHHHUPYIOIIee 3HAYeHHWE MPUOOPETaroT
TaKWe IeIH U 33/1a4H, Kak:

amanrtanys oOyJalomuxcsi K YCIOBUSIM THHAMHYHO Pa3BUBAIOIIErocs MHUpa, (OpPMHUpPOBAHHE
WUHTEJUICKTYaIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3oBaHMIO,  COTPYIHHYECTBY,
CaMOCTOSITETIbHOMY MPHUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAIHAX, CBSI3aHHBIX
C BEIIECTBAMH M UX NPHMECHEHHEM;

¢dopmupoBaHre y 0Oy4aromMXCs KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIHI), HMMEIOIINX
YHHUBEpCAIbHOE 3HAUYCHHUE JJIS1 Pa3InYHBIX BUJOB JACATCIBLHOCTH: PEHICHUs MPOOIeM, MOUCKa, aHAIN3a
00paboTku uH(pOpMANNHK, HEOOXOIUMBIX JJIsl MPHOOPETEHHs ONbITA ACATENLHOCTH, KOTOpasi 3aHUMaeT
BOKHOE MECTO B TO3HAHUHM XHMHUH, a TaKXKe JUIA OIEHKH C MO3UIMH HKOJIOTHYECKO 0e30MacHOCTH
XapakTepa BIHMSHUS BEIIECTB M XMMUYECKUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa M IPUPOIHYIO CPEaY;

pasBUTHE T[O3HABATENBHBIX MHTEPECOB, WHTEUICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
00y4JaromuUXCs: CIIOCOOHOCTH CAMOCTOSITEIBHO MPHOOPETATh HOBBIE 3HAHHS 110 XUMHHU B COOTBETCTBHH C
KM3HEHHBIMH OTPEOHOCTSAMH, HCIIOJIB30BaTh COBPEMEHHBIE HH(POPMAMOHHBIE TEXHOJIOTUH JUIS TTOUCKA
Y aHanM3a y4eOHOU M Hay4HO-TIOMYJIIPHON HH(POPMAIIMU XUMUYECKOTO COJICPKAHUS;

dopMupoBaHHEe M pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIILICHHS,
HaOII0JATETFHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, TPH
IJIAaHUPOBAHUHN U TPOBCACHUN XUMHNYCCKOI'0O SKCIICPUMEHTA,

BOCIIUTaHUE y OOydYarommxcsi yOekIEHHOCTH B TYMaHUCTUYECKOW HANpaBICHHOCTH XHMHUH, €&
BOKHOH POJM B PEUICHUH TJIOO0AJIBHBIX MPOOJIEM DPAMOHAIBHOTO IPHPOIOINIOIH30BAHMUS, ITOTIOTHEHHS
DHEPTeTUUCCKUX PECypCOB M COXPAHEHMS IPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH
0OepeKHOTO OTHOWICHUSI K TIPUPOJIE M CBOEMY 370POBbBIO, & TaKXKe MPUOOPETEHHUS ONbITA UCTIONb30BaHHS
IMMOJTY4YCHHBIX 3HAHUU IJId MIPUHATHA T'PaMOTHBIX pCIHeHI/Iﬁ B CUTyalusX, CBA3aHHBLIX C XUMHWYCCKHUMU
SIBJICHHSIMU.

B yuebnOM maHe cpemHero oOmiero o0pa3oBaHus MpeaMeT «XHUMUs» 0a30BOTO YPOBHS BXOJIUT B
cocTaB npeaMeTHol obnacTu «EcTecTBeHHO-HAYYHBIC TIPEAMETHD.

OOmiee 9MCI0 9acoB, OTBEAEHHBIX UIS M3Y4YEHHsS XMMHUH, HAa 0a30BOM YpOBHE CPEIHEro OOIIEero
oOpa3zoBanms, coctaBiseT 68 gacoB: B 10 ximacce — 34 gaca (1 gac B Hegenmto), B 11 kmacce — 34 gaca (1
4yac B HEJIEIIO).

COJEP)KAHUE OBYYEHUSA
10 KJIACC
OPT'TAHUYECKAS XUMUSA

TeopeTH4ecKkue 0CHOBBI OPraHMYeCKOil XUMHUH

[Ipenmer  opraHMYEcKON  XUMHH: eé BO3HMKHOBEHHE,  pa3BUTHE W  3HAYCHHUE
B TOJYYEHHH HOBBIX BEIIECTB W MaTepuajoB. Teopusi CTPOEHUS OPraHMYeCKUX COETUHEHMHA A.
M. BytiepoBa, €€ ocHOBHBIC 0JI0KeHUS. CTPYKTYpHBIC (POPMYJIbl OPraHUUYECKUX BEHIECTB. [ 'oMoJIorus,
n3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKHUX COSMHEHUSX — OJMHAPHBIE ¥ KPaTHBIE CBSI3U.

[IpencraBnenne o KiaccUpUKAMUA OPTaHUYECKHX BeliecTB. HOMEHKIaTypa OpraHu4ecKux
COeMHEHNH (cucTeMaTHyYeckas) W TPHUBHAJbHBIE HA3BaHUS BAKHEWIIMX TPEICTABUTENEH KIIACCOB
OpraHUYEeCKUX BEIIECTB.

OKCIEePUMEHTAILHBIE METOJbl KM3YYEHHUs] BELIECTB M WX NPEBPALICHUH: O3HAKOMIICHHUE C
oOpa3naMi OpraHMYeCKHX BEIIECTB W MaTepualaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIIeCTB, HAOIIOACHWE W OINMUCAHWE JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIEHHUIO
OpPraHMYECKUX BEIIECTB MPHU HArPeBaHUHU (TUIABJICHHUE, OOYTIIMBAHUE W TOPCHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psiji. MeTaH u 9TaH — MPOCTEHINe PeCTaBUTEIH
aJKaHOB: (PM3WYECKHE M XHMMHYECKHE CBOMICTBA (peakluu 3aMelleHHs] W TOPEHHs), HaXOXKJECHHE B
MIPUPOJE, MOTYUCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHHUE, TOMOJIOTWYECKHH psii. OTWIEH W TPOMWIEH — MpocTeHine
MPEACTABUTEIIA  QJKCHOB: (DM3WMYECKUE W XUMHYECKHE CBOWCTBA (peaklud THUIAPUPOBAHUA,
raJIOTeHUPOBAHUS, THAPATAIINN, OKUCICHHS U TIOJMMEPH3AIlHH ), IIOTyYCHNE U IPUMEHEHHE.




Ankanuensl: Oyraguen-1,3 u MetunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XUMUYECKAE CBOWCTBA
(peaxuus noauMepusanun). [lomydyeHne CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJKWHBI: COCTaB W OCOOCHHOCTH CTPOCHWsI, TOMOJIOTHUSCKHH psm. ANETHICH — TIPOCTCHIIHI
IPEICTAaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (U3MUYECKHME U XHMHYECKHE CBOMCTBa (peakuuu
TUPUPOBAHMS, TATIOT€HUPOBAHMS, THAPATALINH, TOPEHHS ), [TOJYICHUE U IPUMEHEHHE.

Apensl. bensom: coctaB, cTpoeHHE, (QUINYECKHE W XHMHUYCCKHE CBOWCTBA (peaKIuH
rajJoreHUPOBaHMS U HUTPOBAHMUS ), TOJyUCHUE U IPUMEHEHUE. 101y0: cocmas, cmpoenue, usuieckue u
Xumuyeckue — CGoUcmMea  (peakyuu — 2aN02CHUPOSAHUS U HUMPOBAHUs),  NOAyYeHue U
npumernenue. TOKCUYHOCTb apeHOB. I'eHeTnuecKas CBsI3b MEXIY YITICBOJOPOAAMH, MPUHAUIEKALIMMU K
Pas3InYHbIM KJaccaM.

[TpupoaHbIe UCTOUHUKH YIIIeBOAOPOa0B. IIpuponHblii ra3 u nonytHsle HedTsHBIE ra3sl. HedTh 1
eé mpoucxoxaenne. CrmocoObl mepepaboTkm HePTH: TMEperoHka, KPEeKUHT  (TePMUYCCKUH,
KaTaJIMTHYEeCKUil), nuponu3. IIponykrel nepepaboTku He(TH, NX NPUMEHEHHE B NPOMBIIIICHHOCTH U B
ObITy. KaMeHHBII yronbs v IpoyKThI €ro nepepadoTKu.

OKCIEpUMEHTAIbHbIE METObl H3YYEHHUs BEUIECTB M WX NPEBpAIllEHUH: O3HAKOMJIEHHE C
o0Opa3uamu IacTMacce, KaydyKoB U pe3uHbl, Koutekuun «Hedtb» u «YTosb», MOAEeIMpoBaHUE MOJIEKYIT
YIIJIEBOIOPOJIOB U TaJOTCHOIPOM3BOJHBIX, MPOBEJCHUE MPAKTHYECKOH pabOoThI: MOJNyYeHHUE TWIICHA M
U3Y4YEHUE €r0 CBOMUCTB.

Pacuérnble 3a1aun.

Bbluucnenus mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBA HMCXOAHOTO
BEIICCTBA MJIM MPOAYKTa PEaKIMH IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WIN IPOIYKTOB PEAKLINH).

Kucnopoacoaep:xauiue oprannyeckue coemHeHust

[IpenenbHbIe OJHOATOMHBIC CIIUPTHL. METaHON W ATAHOJ: CTPOCHUE, (PU3MUYECKHE U XUMHUYECKHE
cBOMcTBa (peakiuu C aKTUBHBIMH METaJIlaMH, TaJlOr€HOBOJOPOJAaMHU, TOPEHHE), HPUMEHCHHUE.
Bopoponnbie cBs3u MexAy MOJIEKyJlaMHu crnupToB. JleHCTBME MeTaHojla M 3TaHOJIA Ha OpraHu3M
YeJI0BEKa.

MHOroaTtoMHble CHHMPTHI. DTHJICHIIIMKONb U TJIHMLEPUH: CTpPOCHHE, (DU3NYECKHE U XUMHUYCCKHE
CBOWCTBa (B3aMMOJCHCTBUE CO MIETOYHBIMU METaJUlaMM, KAadeCTBEHHAs PEakuusi Ha MHOTOaTOMHBIC
cnupThl). JleiicTBue Ha opranu3M uesnoBeka. [IpyuMeHenne riuepuHa U STHICHIJIMKOIS.

@DeHOII: CTPOCHUE MOJIEKYJIbl, (U3MUECKHEe W XHMHUYECKHE CBOicTBAa. TOKCHMYHOCTH (heHoIa.
[Mpumenenue dheHoma.

Anprieruibl U Kemowusl. GoOpMableTH, aleTalbJerH]: CTPOCHUE, (QU3UUYECKUE M XHMHYECKUE
CBOICTBA (peaklny OKUCIIEHNUS U BOCCTAHOBJICHHS, KAUECTBEHHBIE PEAKIINHN), ITOJTyYeHHE U TIPUMEHEHHE.

OHOOCHOBHBIE TIpeieNbHbIE KapOOHOBBIE KMCIOTH. MypaBbHHAs M YKCYCHAast KUCJIOTBI: CTPOCHUE,
¢du3nyuecKkue 1 XMMHUYECKUE CBOMCTBA (CBOWCTBA, OOIIME JJIsl KJlacca KHUCJIOT, peakuus Tepudukanum),
nosydyeHue W mpuMeHeHwe. CreapuHOBas M OJIEMHOBAs KHCIOTHI KaK TIPEACTABUTENN BBICIIUX
KapOOHOBBIX KUCJIOT. MbIJIa KaK COJIM BBICHIMX KAPOOHOBBIX KHUCIIOT, X MOIOIIIEE JICHCTBHE.

Crnoxable 3pHUPBI KaK MPOU3BOJIHBIC KApOOHOBBIX KHCIOT. [ Maponu3 cioxkHbIX 3GupoB. XKupsl.
I'maponus xupos. Ilpumenenne xupoB. buonoruueckas posb KUPOB.

YrneBoapl: cocTaB, KiaccuUKalMs yrieBoJOB (MOHO-, AM- M IosiMcaxapuabl). [Jrokoza —
NPOCTEHIINI MOHOCAXapHl: OCOOCHHOCTH CTPOCHHSI MOJIEKYJIbl, (PM3MUECKHE U XMMHUUYECKHE CBOMCTBA
(B3ammopielictBue ¢ ruapokcuaom menu(ll), oxucieHwe ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHUE, OpO’KEHHE TIIIOKO3bI), HAXOXKJICHUE B NPUPOJE, NPUMEHEHHE, OMOJIOTHYeCKasi POJib.
®orocunre3. OpykTo3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nemtronosa kKak OpupoaHble mnosnMepbl. CTpoeHue KpaxMmana M IEJUTFOJIO3BI.
Ou3nvecKre 1 XUMHUYECKre CBOWCTBA Kpaxmaa (THAPOJIN3, KaueCTBEHHAS PEaKIIHsI C HOJOM).

OKcIiepUMEHTaIbHbIE METO/Ibl U3YUCHHUS BELIECTB M MX MPEBPALLICHUN: TPOBEJCHUE, HAOII0IeHHE
U OIMCaHWE JEMOHCTPALMOHHBIX OIBITOB: NOPEHHE CIUPTOB, KAaUE€CTBEHHBIE PEAKIIMU OJIHOATOMHBIX
crupToB (OKKciIeHne sTanona okcuaom menn(ll)), MHOroaTOMHBIX CITUPTOB (B3aUMO/IEHCTBHE TIIHIIEPHHA
¢ runpokcugom memu(ll)), ampaernzoB (OKMCIEHHE aMMHA4YHBIM pacTBOpoM okcuaa cepedpa(l) u
runpokcuzom menu(ll), B3ammozelcTBHE Kpaxmaja C HOAOM), MPOBEACHHE MNPAKTHUYECKOW pabOThI:
CBOICTBa pacTBOpa YKCYCHON KHUCIIOTBHI.

Pacuérnble 3a1aum.

BorunciieHust o ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIM NPOAYKTa PEaklHUH I10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOAHBIX
BEIIECTB MM MPOAYKTOB PEAKIINH).




A3zoTcozepKalue OpraHuuecKue COCAMHEHHS.

AMHMHOKHCIIOTBI KaK aM(OTEepHbIe OpraHUuYecKHe coequHeHus. DH3nYecKue M XHUMHYCCKHE
CBOMCTBa aMHHOKHCIIOT (Ha pUMepe IMKIKHA). bruonornueckoe 3HaueHne aMMHOKUCIIOT. [lenTup.

benkn xak mpupogHbIE BHICOKOMOJIEKYIISIpHBIE coenHeHus. [lepBruyHasi, BTOpUYHAS M TPETHIHAS
CTPYKTypa OenKoB. XMMUYECKHE CBOWCTBA OEIIKOB: THAPOJIH3, ICHATYpAIHs, KAUeCTBEHHBIE PEAKIH HA
Oenkm.

DKCIepUMEHTAIbHBIC METOJIbl U3YYCHHs BEISCTB U WX MPEBPALICHUI: HAOIIOJICHUE U OMUCAHKE
JIEMOHCTPALMOHHBIX OTIBITOB: ICHATYPALsI OCJIKOB ITPU HATPEBAHWH, [[BETHBIE PEAKIIN OCITKOB.

BbIcOKOMOJIEKYISIPHBIE COETHHEHUSI

OCHOBHBIC TIOHATHSI XMMHH  BBICOKOMOJIEKYJSIDHBIX — COCIMHEHHH: MOHOMEp,  IIOJIUMED,
CTPYKTYPHOE 3BEHO, CTCICHb MOJIMMEPH3ALUH, CPEIHss MOJCKyJsapHas Macca. OCHOBHBIC METOJBI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHHN — MOJTMMEPHU3ALIUs U MTOJTUKOH/ICHCALIUSL.

OKCHepUMEHTAIbHBIE METOIbI N3YYEHHs BEUICCTB M MX MPEBPAIIECHUH: 03HAKOMIICHHE C
00pa3aMu MpUPOTHBIX W HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KayIyKOB.

MeKnpeMeTHbIC CBSI3H.

Peanuzanust MexXnpeqMeTHBIX CBsi3ed TNpW M3ydeHHH opraHumdeckod xwmuu B 10 Kiacce
OCYIIECTBISIETCSI Yepe3 HMCIOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMMOHSATHH, TaK W MOHSITHH,
SABIAIOMNUXCA CUCTEMHBIMU JJ11 OTACIIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0IMe eCTeCTBEHHO-HAYYHbBIC TOHSTHS: SIBJIICHUE, HAY4YHbIH (aKT, T'MIOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHUHTE3, KilaccuuKalms, MEPUOANYHOCTh, HAOIIONCHHE, W3MEpEHHe, HKCIIEPUMEHT,
MOJICITUPOBAHUE.

Ousnka: MaTepus, JHEPrHs, Macca, aToM, OJJIEKTPOH, MOJICKYJd, SHEPreTHUECKH YypOBEHb,
BEILIECTBO, TEJO, O0BEM, arperaTHoe COCTOSHHE BEIECTBA, (PM3WYECKHE BEIWYMHBI M CJUHHUIBI HX
U3MEpEHUSL.

buonorust: kierka, opraHusMm, Owocdepa, OOMEH BemleCTB B OpraHuizMe, (HOTOCHHTES,
OMOJIOTUYECKHU aKTUBHBIEC BelecTBa (OCIKH, YIIIEBOIbI, JKUPBI, PEPMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOIUINBO, PECYPCHL.

Texnonorus: MUIIEBLIC TPOAYKTbI, OCHOBBI PAllMOHAJIBHOI'O IIHMTAaHWA, MOIOMIUEC CpPCIACTBA,
JICKAPCTBCHHBIC M KOCMETHYCCKHEC IMpcrapaTbl, MaTcpuajibl N3 HCKYCCTBCHHBIX W CHHTCTHYCCKHX
BOJIOKOH.

11 KJIACC

OBLIAA 1 HEOPTAHNYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHUH

XuMUYecKuil 3neMeHT. AToM. Spo aToMa, M30TOIBL. DJIEKTPOHHAS 000J0YKa. JHEPreTHUECKUe
YPOBHH, MOJYpPOBHH. ATOMHBIE OpOHTanu, S-, P-, d- 31eMeHTbl. OCOOCHHOCTH paclpeeICHUsI
JJIEKTPOHOB MO OpPOHWTaNsIM B aromMax »JJIEMEHTOB TIEPBBIX HYETHIPEX TMEPUOJOB. ODIEKTPOHHAs
KOH(UIYypaLusi aTOMOB.

Ilepunonnuecknii 3akoH u Ilepuoauueckas cucrema xumudeckux anemeHros JI. M. Menneneesa.
Cas13p eproueckoro 3akoHa u [leproanueckoii cucreMbl XuMuueckux anemeHToB J[. Y. Menneneesa
C COBPEMEHHOM TEOpHeH CTPOEHHs AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XMMHYECKUX
3JIEMEHTOB M 00pPa3yeMbIX MMM HPOCTHIX M CJIOXKHBIX BEIIECTB HO TPyNIaM W IepuojaM. 3HaueHHe
TIEPUOAMYECKOTO 3aKOHA B Pa3BUTHUN HAYKH.

Crpoenue BemiecTBa. XUMHUUECKasi CB3b. BUIbI XUMHUYECKOH CBsI3M (KOBaJIeHTHAsl HEMOJISIpHAs U
NOJIsIpHAsi, WMOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa30BaHMsI KOBAICHTHOM XHMHUYECKOH CBS3M
(oOMEHHBINT W JOHOPHO-AaKIENTOPHBIN). BomopoaHas cBs3b. BameHTHOCT. DIIEKTPOOTPHUIIATEIHHOCTS.
Crenenb okuciaeHns. FIOHbI: KATHOHBI U AHWOHBI.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJIAPHOTO CTPOEHUSI. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunsl KPUCTANTHYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIIECTB OT THIA KPHUCTAIITMUECKOHN PEIIETKH.

ITonsiTre o nucniepcHBIX cucteMax. VICTHHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBast J1oiis
BEIIECTBA B PACTBOPE.

Knaccudukanms HeopraHmvecknx coeinHeHHd. HoMeHkiaTypa HEOpraHMYecKHuX BEIIEeCTB.
I'enernyeckas cBsI3b HEOPraHMYECKUX BEIIECTB, IPUHAAIEKAIINX K PA3TUYHBIM KJIacCcaM.



Xumnueckast peaknus. Kimaccudukanuss XMuMHUECKUX PEeaKIUi B HEOPTaHMYECKOH M OpPraHn4eCcKOM
XUMHH. 3aKOH COXpPaHEHHMs MacChl BEIIECTB, 3aKOH COXpPAaHEHHWs M IPEBPALLEHUs SHEPTUU TPHU
XUMUAYECKHUX PEAKLIUSX.

CKOpOCTb peakuuy, e€ 3aBUCUMOCTh OT pazanyHbIX (pakTopoB. OOpaTuMble peakuu. XUMHYECKOe
paBHOBecHe. PaKTOPBI, BIUSIONINE Ha COCTOSIHUE XUMHUUYeckoro paBHoBecus. [Tpunnun Jle [latenbe.

DnekTponnTHYecKas auccoruanus. CHabHBIC W clIa0ble 3JeKTPoInThl. Cpena BOTHBIX PacTBOPOB
BELIECTB: KHcasi, HEeUTpaibHas, MeJoYHasl.

OKHCANTETPHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCIIEPUMEHTAJIbHBIC METO/Ibl M3YUYCHUS BELIECTB M MX IPEBPAICHUN! JEMOHCTpauus TadJIui
«Ilepumoguueckass cucrema xumuyeckux osaemeHtoB . M. MenaeneeBa», u3ydeHue Mojenen
KPHCTAIIMYECKUX PELIETOK, HabroneHue
U OINMCAaHWE JEMOHCTPALMOHHBIX M Ja0OpaTOPHBIX ONBITOB (Pa3IOXKEHHE IIEPOKCHAA BOAOPOLA B
MPUCYTCTBUN KaTalau3aTopa, ONpeAeseHHE Cpellbl pacTBOPOB BEUIECTB C IMOMOIIbIO YHHBEPCAIHLHOIO
MHJIMKATOpa, peaklMyd HOHHOTO OOMEHa), MpPOBEIEHHE MpaKTHUeCKOW padoThl «BrusiHMe pa3inuyHbIX
(hakTOpPOB HAa CKOPOCTh XUMHUUECKON PEaKIM».

PacuérHele 3aaun.

Pacuérel 10 ypaBHEHUAM XUMUYECKUX PEAKLUI, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM MOHSITHS «MacCOBast 10JIs1 BELIECTBAY.

Heopranuyeckasi xumus

Hemeramnsl. [lonoxenue HemetaiioB B llepuoanueckoil cUcTeME XUMHUYECKUX 3JIEMEHTOB /l.
H. MenneneeBa u 0cOOCHHOCTH CTpOCHUsSI aTOMOB. Du3nUecKHWe CBOWCTBA HEMETAJIOB. AJIOTPOMHS
HEMETaJUIOB (Ha PpUMeEpEe KUCIOPO/Ia, cepbl, (hocdopa u yriiepoja).

XHUMUYECKHe CBOMCTBA BaXKHEHIIMX HEMETAJUIOB (TAIIOTEHOB, Cephl, a30Ta, (hocdopa, yriepoaa u
KPEMHHUS) U UX COeAMHEHUH (OKCUI0B, KUCIOPOICOAEPIKAIINX KHUCIIOT, BOAOPOAHBIX COCTUHEHU).

[IpuMmeHeHne Ba)KHENIIIMX HEMETAIJIOB U UX COEIMHEHUH.

Meramnsl. Ilonoxkenue meramioB B Ilepuoguueckold cuctemMe XHUMHYECKHX 3IeMEHTOB /Jl.
N. MengeneeBa. OcoOEHHOCTH CTPOEHHUS DJEKTPOHHBIX 000yI04ek aToMoB MeTauioB. OOrmime
¢usnyeckue cBoiicTBa MeTayIoB. CIUTaBbl METAJIOB. DJICKTPOXUMUYCCKHUM PsiJi HAPSHKCHHUI METAJLIOB,

XWMUYECKHe CBOMCTBAa BaKHEWIIMX METAIOB (HATPHUM, Kajwii, KalblIW{, MarHUd, allOMHUHUH,
LIUHK, XPOM, JKeJe30, MeJlb) U UX COCAUHEHUI.

O0wme cnocoObl nosrydeHus: MeTaisioB. [IpuMeneHrne MeTaioB B OBITY M TEXHHKE.

9KCHeDI/IMeHTaHBHBIe METOABI HM3YVUYCHHUSA BCUICCTB U HX HDeBDaHIeHI/If/‘I: N3Yy4YCHUC KOJUICKIIUN
«MeTtamisl M CIUTaBbI», 00pa3lOB HEMETAJUIOB, pPElIeHHE SKCIEPUMEHTANBHBIX 3ajad, HaOJroJeHHe M
OIMUCaHnEe AEMOHCTPAIMOHHBLIX H na6opaTopme OIIBITOB (BSaHMO,Hei/'ICTBHe TUAPOKCHJA AJIFOMUHUA C
pacTBOpaMM KUCIIOT U IIeJI04eH, KaueCTBEHHbIE PEaKLUN HA KATHOHBI METAJIJIOB).

PacuérHble 3a1aun.

Pacuérel mMacchl BemiecTBa min 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE HIIU
00BbEMY OJJHOTO M3 yYacTBYIOIMX B PEAKLUH BEILIECTB, PAcYEThl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
IMPOAYKTOB p€aKnu, €CJIU OJJHO U3 BEIIECCTB UMCET IIPHUMECH.

XumMus U ’KM3Hb

Ponmp xummum B obOecriedeHHM DKOJOTMYECKOH, HSHEPreTHYeCKOW H MUIIEBOH 0e30MacHOCTH,
pa3BUTHN MeaULUHBL. [IoHATHE 0 HAYYHBIX METOJIaX MTO3HAHMS BEILIECTB U XUMUYECKUX PEAaKLIUHL.

IIpeacraBnenust o0 OOWIMX HAayYHBIX NPUHLUMNAX NPOMBILUICHHOTO MOJYYEHHUS Ba)KHEHIINX
BEIIIECTB.

YemnoBek B MHPE BCIIICCTB u MaTcpUuajioB: BaKHEHUIITHE CTPOUTCIIbHBIC Marepualbl,
KOHCTPYKI[MOHHBIE ~ MaTepHalbl, KpacKH, CTEKJI0, KEpaMHKa, MaTepuaibl s JJIEKTPOHHKH,
HaHOMaTepHaibl, OpPraHNYeCKre ¥ MUHEPAIbHBIE YI00PEHNS.

XuMus u 3J0pPOBLEC YCJIIOBCKA: IIpaBUJia MCIIOJB30BaHUA JICKAPCTBCHHBIX IIPCIIapaToB, IIpaBUIIa
0e30macHoro HCIIOJIb30BaHUS IpenapaToB OBITOBOM XUMHUHU
B IIOBCETHEBHOM KM3HM.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi MeXNpeaMeTHBIX CBA3EH NMPH W3yueHHM OOIeH M HeopraHmvyecko xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 HCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaKk H
HOHSITI/II71, ABJIAIOIINXCA CUCTEMHBIMU JIJIA OTACIIBHBIX IMPEAMETOB €CTCCTBECHHO-HAYYHOT'O UKJIA.

OO01w1e ecTecTBeHHO-HAYYHbIE OHATHS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3, CUHTE3,
KJaccuuKanys, NepuoANIHOCTD, HAOIOICHUE, IKCIIEPUMEHT, MOICIIMPOBAHHIE, U3MEPEHUE, SIBICHUE.




®dusuka: Marepus, SHEpPrusi, Macca, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, W30TOII,
PaarOaKTUBHOCT, MOJICKYJIA, SHEPIeTHUSCKUIH YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHHE
BEIIECTBA, (PU3MUCCKHIE BEIMIUHBI U STUHUIBI X U3MEPCHUS, CKOPOCTh.

Buonorus: kieTka, opraHusM, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHThI, BUTAMHHBI,
0OMCH BEIIECTB B OpTaHU3ME.

I'eorpadusi: MUHEpaIIbI, TOPHBIE TOPO/IbI, TTOJE3HBIC UCKOIIAEMbIC, TOIUIUBO, PECYPCHI.

TexHONIOTHs: XUMHYECKas MPOMBIIIICHHOCTh, METAJUTypIrus, IPOU3BOJCTBO CTPOUTEIIBHBIX
MaTepHaJoB, CEIbCKOXO3SMCTBEHHOE IMPOU3BOJICTBO, MUIEBAs MPOMBIIIICHHOCTh, (hapMaleBTHIecKas
MPOMBIIIIIICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IMPENapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTEepPUAIOB, JIEKTPOHHASI TPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA T[MIPOI'PAMMGBI 110 XMW HA BA30BOM
YPOBHE CPEAHEI'O OBILET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K PE3yjIbTaTaM OCBOCHHUS OOYYAIOIIUMUCS IMPOrpamMm
cpeanero oOmiero oOpazoBaHusi (JIMUHOCTHBIM, METAaNpEeIMETHBIM M MNpeAMETHbIM). Haydno-
METOANYECKON OCHOBOM Uil pa3pabOTKM TUIAHMPYEMBIX PEe3yJbTaTOB OCBOCHHS MPOTPaMM CpETHEro
0011ero 00pazoBaHUs SIBISIETCS CHCTEMHO-IEITeIbHOCTHBIN TIOJXOI.

B coorBeTcTBUM C CUCTCMHO-ACATCIIbHOCTHBIM MMOAXOAOM B CTPYKTYPC JIUYHOCTHBLIX PE3YyJILTATOB
OCBOCHHMSI TIpeIMeTa «XUMHs» Ha YPOBHE CpPEJHEro oO0Iero oOpa3oBaHUs BBIICICHBI CIEIYIOIIIE
COCTaBJISTIOIIHE:

OCO3HAaHWE OOYYAIOMIMMHUCS POCCHUHCKOW TPa)XIMAaHCKOM WIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEILHOCTH M CAaMOOIIPE/IEIIEHHUIO;

HaJIM4Ynu€ MOTUBAIIUHN K o6yquI/1}o;

IeJICHAITPaBIICHHOE Pa3BUTHE BHYTPEHHUX yOEXKIEHUI IMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH
U UCTOPUYCCKUX TPAIUIIMI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTH M CTIOCOOHOCTH O0YYAIOIINXCSl PYKOBOJICTBOBATHCS B CBOEH IE€ATEIBHOCTH IEHHOCTHO-
CMBICTIOBBIMH YCTaHOBKAMH, MIPUCYIIIMH [EJIOCTHON CHCTEME XUMHUUECKOTO 00pa30BaHus;

HAJIMYME TPABOCO3HAHUS DKOJOTHYECKOH KyIbTYphl M CHOCOOHOCTH CTaBUTh IETH M CTPOUTH
JKU3HCHHBIC IIJIaHBbI.

JIngaHOCTHBIE pe3yJbTaThl OCBOEHUS IpenMeTa «XHWMHsS» JOCTUTAIOTCS B €IMHCTBE yUeOHOU U
BOCTIMTATEIIFHON JIESTETFHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMH, COIMOKYJIbTYPHBIMH, JYXOBHO-
HPABCTBCHHBIMU LCHHOCTAMU U HJACATIaMU pOCCHﬁCKOFO rpaXx1aHCKOT'o OGH.[GCTBa, IMPUHATBIMU B
oOmiecTBe HOPMaMH H TpaBWIAMHU IOBEJCHHS, CIIOCOOCTBYIONIMMHU IpolieccaM CaMOIO3HAHUS,
CaMOpa3BUTHS M HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH O0YUAOIITUXCS.

JIMuHOCTHBIE pe3yJbTaThl OCBOCHHMS IMPEAMETa «XUMHS» OTPa)xaroT c(OPMHUPOBAHHOCTH OMbBITA
MMO3HABATEILHON U HpaKTquCKOﬁ JACATCIIbHOCTU 06yqa}onmxcs1 o peajius3aluu NPpHUHATBIX B OGHIGCTBG
LIEHHOCTEH, B TOM YHCJI€ B YaCTHU:

1) rpaKIaHCKOro BOCIUTAHUSA:

OCO3HaHUA 06yqa}01111/1M1/1c;{ CBOMX KOHCTUTYUWOHHBIX IIpaB " O6H33HHOCTGI7[, YBAXCHUA K 3aKOHY
Y TIPABOTIOPSIKY;

MIPEJICTABJIEHUS O COLMAJIBHBIX HOPMAaxX M MpPaBUJIaX MEKIUYHOCTHBIX OTHOIIEHUI B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IESTEIbHOCTH NPH CO3JaHUU y4eOHBIX MPOEKTOB,
peIICHUN y‘Ie6HI)IX 1 MO3HABATCJIbHBIX 3a1a4, BRIIMIOJJHCHUN XUMUYCCKUX SKCIICPUMECHTOB,

CIOCOOHOCTH MOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHHS, JIOTMKY M apryMEHTBI APYTHX IpH
aHaJN3e PA3IMYHbBIX BHIOB YICOHOU AEATEIHPHOCTH;

2) MAaTPHOTHYECKOT0 BOCTIHTAHUS .

IEHHOCTHOI'O OTHOIICHUS K HICTOPUYECKOMY U HAYUYHOMY HACJICUIO OTEYECTBEHHON XHUMHH,



YBa)KEHHS K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPHUH M MPAKTUYECKOTO MPUMEHEHHUS XHMUH,
OCO3HAHMSI TOTO, YTO JOCTM)KCHHUS HAyKH €CTh pe3yJbTaT IJIUTENbHBIX HAOMIOACHUH, KPOIOTIMBBIX
IKCTIEPUMEHTAIILHBIX TIOUCKOB, IIOCTOSIHHOTO TPY/ia YUEHBIX U MPAKTHKOB;

MHTEpeca M IMO3HABATENbHBIX MOTHBOB B MOJYYCHHH W TIOCIEAYIOIIEM aHaiu3e MH(OpMaluu o
MEPEIOBBIX JJOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XMUMUHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUS

HPaBCTBEHHOT'O CO3HAHMUSI, 3TUUECKOTO TIOBE/ICHHUS,;

CIIOCOOHOCTH ~ OIIGHUBATh  CHUTYallMd,  CBS3aHHBIE  C  XUMHUYECKUMH  SIBJICHUSIMH,
Y IPUHUAMATH OCO3HAHHBIE PELICHHS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBAThH CBOE TIOBEACHUE M MOCTYNKH CBOMX TOBAPHUIIEH C TO3UIMI HPaBCTBEHHBIX
Y TPABOBBIX HOPM M OCO3HAHUE MOCIICICTBUN 3TUX TIOCTYIIKOB;

4) opMHpPOBaHUS KYJIBTYPHI 310POBb:

MMOHUMAaHUS IICHHOCTEH 370pOBOTO M  0e30macHoro oOpas3a KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIICHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOuII0IeHUsT TIpaBmIl 0€30MIaCHOTO OOpAaICHNUS ¢ BEIIECTBAMHU B OBITY, TOBCEJHEBHOW JKU3HU U B
TPYIOBOH ESTEIBLHOCTH;

IMOHMMAaHWA LHCHHOCTU NpaBUJI MHAWBUAYAJIBHOI'O W KOJUJICKTUBHOI'O 6€3OHaCHOFO IIOBECACHUA B
CUTYalMSIX, YTPOKAIOIIUX 3[0POBBIO U KU3HU JIOACH;

OCO3HAHUSI TIOCJICICTBUI U HEMTPUATHSI BPSTHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTHKOB,
KypeHus);

5) Tpy/10BOTr0 BOCIUTAHUS:

KOMMYHHKAaTUBHOH KOMIIETCHTHOCTH B Y4€OHO-HCCIIEAOBATEIBCKON AEATEILHOCTH, OOMIECTBEHHO
M0JIE3HOM, TBOPUYECKOW U JIPYTUX BUJIAX AEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE yYacTHE B PEIICHUH MPAKTHYCCKUX 3a/1a4 COINMAILHON HAMPaBICHHOCTH
(B paMKax cBOEro Kiacca, IIKOJIbI);

MHTEepeca K MPaKTUYECKOMY HM3YYCHHUIO MPOQeccCHil pa3MyHOro poja, B TOM YHCIIEe HAa OCHOBE
MPUMEHEHUS TPESIMETHBIX 3HAHUH TI0 XUMHUH;

YBAXEHUS K TPYLY, JIOJSM TPyAa U pe3ybTaTaM TPy I0BOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYyaJIbHON TpaeKTopuu 0oOpa3oBaHus, Oyymiei
npodeccud ¥ pealn3alii COOCTBEHHBIX MKH3HEHHBIX IUIAHOB € YUYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEW K XUMHHU, HHTEPECOB ¥ MOTPeOHOCTEH 0011IecTBa;

6) 9K0JIOrHYeCcKOro BOCIIUTAHUS:

9KOJIOTHYECKH 11eJIECO00pa3HOro OTHOLICHUS! K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS KU3HH
Ha 3emiie;

MOHUMAHHUSl TJIOOATBLHOTO XapakTepa OSKOJIOTHYECKUX MPOOJeM, BIHMSHUS OKOHOMUYECKUX
MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATBHOU CPEJIbI;

OCO3HaHUA HeO6XOZII/IMOCTI/I HUCIIOJIb30BaHUA ):[OCTPI)I(GHHI;‘I XUMUN Jid PEIICHUSA BOIIPOCOB
PaIMOHATBHOTO MPUPOJIONIONIE30BAHNS;

AKTUBHOTO HEMPUSTHS JCUCTBHUN, MPUHOCSIINX BPEI OKPYKAIOIICH MPHUPOIAHOW cpelie, YMEHHUS
IMPOrHo3UpoOBaTh He6ﬂar0HpI/I5{THBIe OKOJIOTUYECKHUE TIOCICACTBHUA MNPCAIPUHUMACMBIX I[eﬁCTBPIﬁ u
NpeI0TBpaIIaTh HX;

HAJTUYHUS PA3BUTOTO YKOJOTHUYECKOTO MBIIIJICHHUS, SKOJIOTHUYECKOUW KYJIBTYPBI, OMBITA IEATSIHLHOCTH
JKOJIOTMYECKONW  HANpPaBJICHHOCTH, YMEHHUSl  PYKOBOJCTBOBAaThCS ~ MMH B TO3HABATEJIBHOM,
KOMMyHPIKaTPIBHOﬁ u COHHaJIBHOﬁ ITPAKTHKE, CHOCO6HOCTI/I U YMCHUA AKTHUBHO IIPOTUBOCTOATH
uaeosoruu xemohoouwu;

7) IEHHOCTH HAYYHOTO NMO3HAHUSI:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayK{ 1 OOIIECTBEHHON NMPaKTHKH;

MOHUMAaHUS crielM()UKA XUMHUU KaK HayKd, OCO3HaHMs €€ poiu B (POPMUPOBAHUHU PALIMOHAIBHOTO
HAYYHOTO MBILIIICHHS, CO3aHUH LEJIOCTHOTO MPEICTaBICHHUs 00 OKPYKAIOIIEM MHUpPE KaKk O €IMHCTBE
MPHUPOJIBI M YEJIOBEKa, B MO3HAHWU TMPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHWH MPOoOJieM COXpaHEHUs
MPUPOJIHOTO PaBHOBECHS,

yOexxI€HHOCTH B OCOOOM 3HAYMMOCTH XUMHM JUISI COBPEMEHHOH IHMBWIM3aLUU: B €
TYMaHHCTHUYECKOW HAIIPaBJICHHOCTH W Ba)KHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepUanbHOW KyJIbTYPHI,
pelIeHnH TIO0ABHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CBHIPbEBOM, YHEPTETHUECKOH,
MUILEBON M HKOJOTMYECKOH 0€30MacHOCTH, B Pa3BUTHH MEAMLUHBI, 00E€CIICUeHUH YCIOBUN YCIIEIIHOTO
TpyZa ¥ SKOJIOTHYECKH KOM(POPTHON KU3HU KaXKI0T0 WieHa OOIIECTBa;



€CTECTBCHHO-HAYYHOU TPAaMOTHOCTU: TOHUMAHUSI CYIIIHOCTH METOOB MO3HAHUS, UCTIOIb3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4aeMble 3HAHUWS JUIS aHain3a U OOBSICHEHUS
SBIICHUI OKPYKAIOMIETO MHUPAa W TPOHCXOANINX B HEM W3MEHEHWH, yMEHHs AelaTh OOOCHOBAHHBIC
3aKJTFOYEHUS] HA OCHOBE HAyYHBIX (DaKTOB M MMEIOIIMXCS JAHHBIX C IIENBI0 TONyYeHHS JTOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIBHO HCITOJIB30BaTh XHMHUYCCKHE 3HAHWS IS PEHICHHS MpoOiIeM B
PCANIbHBIX J)KU3HEHHBIX CUTYAIIUsX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATEIBCKON ACSITEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HENPEPHIBHOMY 00pPa30BaHUIO M CaMOO0Opa30BaHUIO, K aKTUBHOMY
MOJTyYEHUEO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUHU C JKU3HEHHBIMU MIOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPya B Pa3IMYHBIX chepax MpoecCuOHATLHOU IS TeIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE pe3yabTaThl OCBOCHHS YUeOHOTO IMpeaMera «XUMHsS» Ha YPOBHE CpETHEro
00111ero 00pa3oBaHusI BKIIFOYAIOT:

3HAUMMBble  JUISI  (OPMHUPOBAHHUSI  MHUPOBO33PEHHSI  OOYYAIOUIMXCS  MEXKIHCUUIUIMHAPHBIC
(Mex)npeMeTHbIC) OOIIeHAYyYHbIE TOHSTHS, OTPaXKAIOUIME IIeJIOCTHOCTh HAyYHOW KapTHHBI MHUpa MU
crieiuKy METOI0B TO3HAHHS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIICCTBO, SHEPTHS,
SIBIICHUE, TPOIIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
uccieoBaHue, HaOoIeHHE, U3MEPEHUE, SKCIICPUMEHT U JAPYTHUE);

YHUBEpCaJbHbIC yueOHbIC AEHCTBUS (TO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJIATHBHBIC),
obecrnieunBaroiue (GopMUpoBaHHe (DYHKIHOHATLHOH TPAMOTHOCTH W COIMAIBHOH KOMIETCHIIUH
00y4aronuXxcs;

CIIOCOOHOCTH 00YYarOIITHXCSI HCIIOJIb30BaTh OCBOCHHBIE MEKIUCIUTUTHHAPHBIC,
MHPOBO33PCHYECKUE 3HAHUS M YHHUBEpPCaJIbHbIC ydeOHbIC JCHCTBHUS B MMO3HABATEILHON M COIHMATbLHON
MPaKTHKE.

MeranpeMeTHbie  pe3yJabTaThl  OTPAKAIOT  OBJAJCHUE  YHUBEPCAIBHBIMU  yUCOHBIMHU
M03HABATEILHBIMU, KOMMYHHKATHBHBIMH U PETYJIATHBHBIMH JI€HCTBUSIMU.

OBiagenue YHuBepCaJdbHbIMHU y‘leﬁﬂbIM]{l M03HABATEJbHBIMU A€ CTBUSIMH:

1) 6a3oBble JIOTHYECKHE TeiiCTBUS:

CaMOCTOSITETIbHO (POPMYJIMPOBATH U aKTyaIM3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPEJICNIAThL ENU JICITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHUH MX JOCTHIXKCHUS, COOTHOCUTH
Pe3yIbTAThI ICATSILHOCTH C TIOCTABICHHBIMH IICIISIMH;

HCIIOJIb30BaTh NP OCBOCHUU 3HAaHUH HpI/IéMI)I JIOTUYECKOT'O MBIIJICHUS — BBIACIIATE XapaKTCPHBIC
IMPpU3HaKH MOHATHH U YCTaHaBJIMBATh UX B3aWMMOCBA3b, MCIIOJIB30BATh COOTBETCTBYIOUIUC IOHATHUA HJIA
00BSICHEHHS OT/ICIIBHBIX (PAKTOB U SIBJICHUIA;

BBIOUPATh OCHOBAHMUS M KPUTEPUH JIJISI KJTaCCU(UKAIMN BEIIECTB U XUMHUYECKHUX PEaKIIHi;

YCTaHaBJIMBATh MPUYHNHHO-CJICACTBCHHBIC CBA3HU MCKAY N3YUACMBIMU ABJICHUSAMU

CTPOUTh JIOTHYECKHUE PACCYXICHUs (MHIYyKTHBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHH), BBISIBISATH
3aKOHOMEPHOCTA W TIPOTHUBOPEYUS B PACCMATPUBACMBIX SBJICHUSAX, (OPMYJIHPOBATH BBIBOJBI U
3aKJTFOUCHUS;

MIPUMEHATH B MPOIECCE MMO3HAHUS, UCIIOJIb3YEMbIe B XUMHUU CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH,
MPeoOpa3oOBBIBATE MOJICIIEHBIC TPEJACTABICHUSI — XMMHYECKUH 3HAK (CHMBOJ) 3JIEMEHTa, XUMHUYECKas
dbopmyJia, ypaBHEHHE XUMHUECKOM peaKIi — PU PEIICHUN YICOHBIX MM03HABATEIbHBIX U MPAKTUYCCKUX
3aaa4, NPpUMCEHATL Ha3BAHHBIC MOJCIIBHBIC TMPEACTABJICHUA JI BBIABJICHUA XapaKTCPHBIX IPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUYECKHUX PEaKIni.

2) 6a30BbIe HCCIe0BaTENbCKHE eificCTBHSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIECTB M XUMHUECKUX PEAKITHIA;



dbopMynupoBaTh LENU U 33a4d MCCICAOBAHMS, UCIIOJIB30BATh MMOCTABICHHBIE M CAMOCTOSTEILHO
chopMynUpOBaHHbIE BOMPOCH B KAuyeCTBE WHCTPYMEHTA IO3HAHMS M OCHOBBI IS (POPMHUPOBAHHUS
TUIIOTE3bI 110 IIPOBEPKE INPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

BJaJeTh HABBIKAMHM  CaMOCTOSTEIILHOTO  IUIAHUPOBAHWS W TPOBEACHUS  yYCHUYECKHUX
IKCIIEPUMEHTOB, COBEPILCHCTBOBATH YMEHHUS HAOMIOAATh 3a XOAOM IPOLECCa, CaMOCTOSATENIBHO
IPOTHO3UPOBATh €r0 PE3yJbTAT, POPMYIUPOBATH OOOOLICHHUS U BBIBOJbBI OTHOCUTEIBHO JIOCTOBEPHOCTU
PE3yIbTATOB HCCIEJOBAHUS, COCTABISTH 000CHOBAHHBIN OTUET O MPOAEIaHHON padoTe;

npruoOpeTaTh OMNBIT YYEHHYECKOH HCCIeN0BATENbCKOM U MPOEKTHOW AEATENbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIICHMs IPAKTUYECKHUX 3a/ad,
NPUMEHEHUIO Pa3InYHbIX METO/I0B MTO3HAHUSL.

3) pabora ¢ uHpopmanmeii:

OPUCHTUPOBATHCS B PAa3IMUHBIX HCTOYHUKAX HHGPOpPMaLWU (HAYyYHO-TIOMYJISIpHAs JHUTEpaTypa
XUMHYECKOTO COIEpKaHMs, CIIpaBOUHbIe 110coOusi, pecypesl VHTEpHETA), aHATM3UPOBAaTh MH(OPMALIHIO
pasinyHbIX BUAOB M (GOPM INPEACTABICHMS, KPUTHYECKH OLIEHUBATH €& JIOCTOBEPHOCTb M
HEMPOTUBOPECUYNBOCTD;

dbopMynupoBaTh 3alpochl U NIPUMEHATH Pa3IMYHbIE METOABI IIPH MIOUCKE M 0TOOpe MH(pOPMALUH,
HEOOXOIUMOM [UIsl BBIIOJIHEHUS! yUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT  KCIONB30BaHUS MH(POPMAMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHH |
Ppa3JINYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BEIOMPATh ONTHUMAILHYIO (POpMY TIpercTaBieHust HHPopMaun (CXeMbl, rpaduKH,
JarpaMMbl, TaOJHIIbL, PUCYHKH U JPYyTHE);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KauecTBE CpPEACTBA MPH paboTe ¢ XMMHUYECKOW WH(OPMAIHCH:
MPUMEHATh MEXIpeaIMeTHbIe ((U3UYecKue W MaTreMaTHYecKhe) 3HAKH W CHMBOJBI, (DOPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U IPE0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIAHOCTH.

OBJ'Ia)IeHI/Ie YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMHU )leﬁCTBHﬂMH:

3a/1aBaTh  BOMIPOCHI o CYIIECTBY o0CyXJTaeMOil  TEeMBI B X0J1e Jianora
W/WJIA JMCKYCCUH, BbICKA3bIBATh WU, POPMYIIMPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIILHO BBITIOJIHEHUS
MPEJJI0KEHHOM 3a71a4H;

BBICTYNaTh C TIpE3CHTAIlel pe3yJbTaTOB II03HABATEIBHON JIEATEIBHOCTH, ITOJTYYEHHBIX
CaMOCTOSITETTLHO WM COBMECTHO CO CBEPCTHHKAMH TIPU BBHITIOTHEHWH XUMHYECKOTO AKCIEPUMEHTa,
MPAKTHYECKON PabOThI MO MCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealli3allii yueOHOro MpoeKTa
" (hopmynupoBaTh BEIBO/IBI
M0 pe3yibTaTaM IMPOBENEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHUS TO3UIMH B XOJ€ OOCYXKICHUS U
oOMeHa MHEHHSIMHU.

OBJ'Ia}IeHI/Ie YHUBEPCAJIBHBIMHU PEryJasaTUBHBIMUA HeﬁCTBHHMH:

CaMOCTOATENIBHO IIJIAHUPOBATh U OCYLIECTBIATH CBOKO MO3HABATENIBHYIO JAESITEIBLHOCTD, ONPEAEHss
e€ menM W 3a7aud, KOHTPOJIUPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeiaracMblil
ITOPUTM JCWCTBUN TPHU BBITOJHEHUM Y4YEOHBIX M HCCJICIOBATEILCKUX 3ajlad, BhIOMpaTh HauOojee
3¢ eKkTUBHBII CrI0cO0 MX pEIICHUs ¢ Y4ETOM TMOJIYYCHHUs HOBBIX 3HAHMHM O BEIIECTBAX W XUMHUYECKUX
peaKkusx;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

10 KJIACC



IIpenMeTHsbIe pe3ynbTaThl OCBOEHUS Kypca « OpraHudyeckas XUMHUsD OTPaKakoT:

c(OpPMHUPOBAHHOCTD TMPEJCTABICHUH O XUMHYECKOH COCTaBISIOIIEH ecTeCTBEHHO-HAyYHOU
KapTUHBI MHUPA, POJIM XUMHUH B MO3HAHWU SBJICHUN MPUPOABI, B POPMUPOBAHUN MBILIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKLIMOHAIBHONH I'PaMOTHOCTH, HEOOXOAMMOW ISl PEIICHUs] NMPaKTHUYECKUX 3a4ad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOIIECHUSI K CBOEMY 37J0POBBIO M IIPUPOAHOM Cpene;

BJIaJICHUE CHCTEMOH XUMHUYECKHX 3HaHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAraIOLINE HOHATHSA
(XMMHUYECKUH  DIIEMEHT, aTOM, OJJIEKTpOHHas  00OJOYKa aTomMa, MOJEKyNla, BaJCHTHOCTb,
ANEKTPOOTPHLIATETILHOCTh, XUMHUECKasl CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEépHyTass U COKpaméHHas),
MOJIb, MOJIIDHAsI Macca, MOJIPHBIM OO0BEM, yIIepoIHbIi cKeneT, (PyHKUHOHANbHAs IpyIIa, pagukall,
H30MEpHs, U30MEPbI, TOMOJIOIMYECKUN Psll, TOMOJIOTH, YIJIEBOJOPObl, KUCIOPOA U a30TCOIACPIKALIMIE
COCZIMHEHMsSI, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHHs); TEOPUU U
3aKOHBI (Teopusi CTpOeHMs opranmdeckux semiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH; MUPOBO33PEHUECKHE 3HAHMS, JEKallue B
OCHOBE TIOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBICHHUMN, (DaKTOJOIMYECKHE CBEJCHHUS O
CBOWCTBAxX, COCTaBe, MOJIYYCHUH M O€30MAaCHOM HCIOIb30BAHNU BaKHEHIINX OPTaHUYECKUX BEIICCTB B
OBITY U IPAKTUUECKON EATEIbHOCTH YEI0BEKa,

c(OpPMHUPOBAHHOCTh YMEHHUH BBISBISITH XapaKTEpHbIC NPU3HAKU TOHSTHH, yCTaHABIUBATh WX
B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TOHATHS TMPU ONHCAHUM COCTaBa, CTPOEHUS H
MPEBPAILECHUI OPraHUYECKUX COCAMHEHUI;

c(OPMHUPOBAHHOCTb YMEHHMH HCIIONb30BATH XUMHMYECKYI0 CHMBOJIMKY JJSI COCTaBJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpamI€HHOW) (HOpMysT OpraHMYeCKHX BEIIECTB WU
YPaBHEHWH XUMHUYECKUX PEaKUMl, M3rOoTaBIMBaThb MOJEIM MOJIEKYJl OPraHMYECKHX BELIECTB JUIS
WITFOCTPALIUU UX XMMHUYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIUBATH TPUHAIICKHOCT H3YUYCHHBIX OPTaHHYECKHUX BEIECTB
M0 MX COCTaBY M CTPOCHUIO K OINpPEeIEHHOMY KilacCy/TpyIiIe COeTUHEHUH (YTiIeBOI0pOIbl, KHCIOPO U
a30TCOJIEpXKAIIME COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCOUHEHHUS), [aBaTb MM Ha3BaHUS IO
cucrematndeckoir Homenkaarype (IUPAC), a Takke NPHBOJWTH TPUBHAIBHBIC Ha3BaHHS OTICIBHBIX
OpraHWYeCKUX BEIIECTB (ITWJICH, TPOIMWIEH, aleTWICeH, OJTWICHIJIMKONIb, TJIHLIEpUuH, (eHodm,
dopmanbaern, auneTanbAerus, MypaBbUHAs KHUCJIOTA, YKCYyCHAash KHCIOTa, OJICMHOBAas KHCJOTa,
CTEapHHOBasI KUCIIOTA, III0K03a, (PPyKTO3a, Kpaxmall, HeJuIroI03a, TITULIUH);

c(OpPMHUPOBAHHOCTh YMEHHS OIPE/ICIISTh BUIbI XMMUYECKOW CBSI3U B OPraHMYECKHX COCTUHEHUSIX
(omuHApHBIE U KPAaTHBIE);

c(OpPMHUPOBAHHOCTb YMEHHUS IPUMEHSTD ITOJIOKEHHS TEOPUU CTPOCHUSI OPraHMYECKUX BEIIESCTB A.
M. BytnepoBa i OOBSCHEHHS! 3aBHCUMOCTH CBOWMCTB BELIECTB OT MX COCTaBa M CTPOCHHS; 3aKOH
COXpaHEHHUs MacChl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTAB, CTPOCHHE, (U3UUECKUE M XHMHUECKHUE
CBOWCTBA TUIIMYHBIX MPEACTABUTEICH PA3IMUHBIX KJIACCOB OPraHWYECKUX BELIECTB (METaH, 3TaH, STUIEH,
MPOIWIICH, aneTuieH, Oyramuen-1,3, metunOyranuen-1,3, OeH30J1, METaHOJ, ATAHOJI, 3TUJICHIJIMKOJIb,
TIUIEPHUH, (EHOII, aleTalbIerH]], MypaBbiUHAs U YKCYCHas KUCIOTHI, TJIFOKO3a, Kpaxmal, LEeJIIII03a,
AMHHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBATh TI'€HETHUYECKYIO CBSI3b MEXKAY HHMH YPaBHEHHSIMU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLIUI C UCIIOIb30BAHUEM CTPYKTYPHBIX (hopmyt;

c(OpPMHUPOBAHHOCTh yMEHUSI XapaKTepU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIpbs (HE(TH,
NOPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MepepabOTKM W TNPAKTHUECKOE NPUMEHEHHE IPOAYKTOB
nepepaboTKu;

c(hOpMHPOBAaHHOCTh YMEHHMH TPOBOANTH BBIYMCIEHHUS IO XWMHUYECKHM YpaBHEHHAM (MaccChl,
00bEMa, KOJMMUYECTBA MCXOJHOIO BEIIECTBA MJIM IMPOAYKTa pPEaKkIMH IO HM3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO u3 HCXOJHBIX BEIIECTB
WJIH TIPOAYKTOB PEaKIINN);

c(hopMUPOBAHHOCTH, YMEHUH BIANETh CHCTEMOW 3HAHWH 00 OCHOBHBIX METOMaX HAy4YHOTO
MO3HAHUS, MCIIONb3YEMBbIX B XUMHM TP HM3YYEHHM BEIECTB M XMMHYECKUX SIBICHUH (HaOitoneHue,
U3MEpEHHe, HKCHEPUMEHT, MOJACIMPOBAHKE), HCIOIb30BATH CUCTEMHBIC XHMHUYECKHE 3HAHMS JUIS
MPUHATUS PEIIEHNH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BEIIECTBAMH W WX
MIPUMEHEHHUEM;

c(OpMHUPOBAHHOCTh yYMEHMH COOJIOAATh MpaBHja TMOJb30BAHMS XHMHYECKOM TOCYIOH H
nabopaTopHbIM 00OpY/IOBaHHEM, a TaKKe NpaBWiia OOpalleHHUs] C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSMH TI0 BBITIOTHEHHIO TAOOPATOPHBIX XUMHUYECKHX OITBITOB;



cOPMHUPOBAHHOCTh ~YMEHHMH IUIAHUPOBAaTb W  BBIIOJNHATH  XUMHUYECKUH  DKCIIEPHUMEHT
(IpeBpalieHusl OpraHuYecKUX BEILECTB MPU HAarpEeBaHMH, MMOJyYSHHE STHUJICHA U M3YUYCHUE €r0 CBOWCTB,
KaueCTBEHHbIE PEaKIWN OPTaHWYECKUX BEIIECTB, JACHATypamus OEIKOB TpPW HarpeBaHWH, IIBETHHIC
peaknuu OEITKOB) B COOTBETCTBUH C TIPABIIIAMH TEXHUKH 0€30TMTaCHOCTH MIPH OOPAIICHNH C BEIIECTBAMHA U
nabopaTopHbIM 00OPYAOBAaHHEM, TNPEACTABISATH PE3yJIbTaThl XMUMHUYECKOTO SKCIEpUMEHTa B (opme
3allUCH YpPaBHEHWH COOTBETCTBYIOIIMX peakuuid #u (QOpMyIupoBaTh BBIBOABI Ha OCHOBE 93THX
pe3ynbTaTOB;

c(hOpMHUPOBAaHHOCTh YMEHWH KPUTHYECKH aHAIM3UPOBATh XHMHYECKYI0  HH()OpMAIIHIO,
MOJy4YaeMyIo U3 pa3HbIX HCTOUYHUKOB (CpecTBa MaccoBoi nH(opMmanmu, UHTEpHET U APYTHX);

c(OpMHUPOBAHHOCTh YMEHHI COOJIONATh MpPaBUIIa SKOJIOTHYECKH LEIeCO00Pa3sHOro TOBEACHUS B
OBITY W TPYIOBOH AESITETHHOCTH B IENAX COXPAHEHHUS CBOETO 3/I0POBbS W OKPYKAIOIIEH MPHUPOTHON
CpeIbl, OCO3HaBaTh OIMACHOCTh BO3JCHCTBHA Ha >KMBBIE OPTaHWU3MBI OIpPENeIEHHBIX OPTraHMYeCKUX
BEIICCTB, MOHMMast cMmbica mokaszarens [IJIK, mosicHaT, Ha npuMepax CHOCOOBI YMEHBUICHUS H
MIPEIOTBPAIICHUS MX BPETHOTO BO3EHCTBHS HA OPTaHU3M YETIOBEKa;

JUTSE 00YJarOIIUXCs C OrPaHUYEHHBIMUA BO3MOYKHOCTSIMHU 3/I0POBbS: YMEHHE TIPUMEHITHh 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHMUS BELIECTB M XUMUYECKUX SIBICHUIA;

JUI CIIENIBIX W CIA0OBUISAIIMX OOy4YaromUXCs: YMEHHE HCIOJIb30BaTh PelbepHO-TOUCUHYIO
cuctemy obosznauenwii JI. bpaiins s 3anmucu XuMudeckux (hopmMyir.

11 KJIACC

[TpeameTHble pe3ynbTaThl OCBOEHHS Kypca «O0Ias 1 HeOpraHn4ecKasi XUMHUsD» OTPaXKatoT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O XWMHUYECKOH COCTABIAIOIIEH €CTeCTBEHHO-HAYYHOUH
KapTUHBI MUPA, POJIM XUMHUH B MO3HAHUU SBJICHUN MPHUPOBI, B (OPMUPOBAHUN MBIIUICHUS U KYJIBTYPbI
JUYHOCTH, €€ (YHKIMOHAIBLHONW TPaMOTHOCTH, HEOOXOAMMOW Uil PEHICHUS MPaKTHYECKHX 3a1ad |
9KOJIOTHYECKH 00OCHOBAHHOTO OTHOLICHUSI K CBOEMY 3[JOPOBBIO M IIPUPOAHOM Cpese;

BJIaJICHUE CHCTEMOH XUMHMYECKMX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJArarOIIUE ITOHATHUS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBIH 00BEM, BAJIEGHTHOCTB, AJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIICHMS, XMMHYECKas CBS3b
(xoBaJyieHTHasl, MOHHAsI, METAJUIMYECKasi, BOAOPOIHAs), KPUCTAJUINYECKAsT PEHIETKA, TUIBI XHUMHUYECKUX
peakiuid, pacTBOpP, DJIEKTPOJIUTHI, HEIIEKTPOIHUTHI, DIIEKTPOIUTHUYECCKAS JUCCOIMAIUS, OKUCIUTEIb,
BOCCTaHOBHUTEJIb, CKOPOCTh XUMHUECKOW PEaKIMi, XMMUYECKOE PaBHOBECHUE); TEOPHH U 3aKOHBI (TEOpHs
3JIEKTPOJINTHYECKOHN IMCCOLMALUM, nepuoauueckuil 3akon . M. Menneneesa, 3aK0H COXpaHEHHUs] MAaCChl
BEIIECTB, 3aKOH COXPAaHEHUsI W IMPEBPAICHHUs] SHEPTHU NMPH XUMHUUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH SI3bIK XMMHUH, MHUPOBO33PEHUECKUE 3HAHWS, JIeKAIIHMEe B OCHOBE ITOHUMAaHMUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOIOrMUecKre CBEACHUS O CBOMCTBAaX, COCTABE,
NOJY4YeHUH M O€30IacHOM MHCIOJb30BAaHUM BaKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U
NPaKTUYECKOW JIeATEILHOCTH YEI0BEKa;

c(OpMHUPOBAHHOCTb YMEHHUH BBISBISATH XapaKTepHbIC NPU3HAKM IOHATHH, yCTaHABIMBATH HX
B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS IPU ONHMCAaHUK HEOPTaHMUECKUX BEIIECTB M MX
IIPEBPALLICHUN;

c(OpMHUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XMMUYECKYI0 CHUMBOIMKY JJISi COCTABICHUSI (POPMYIT
BCIIECTB ¥ YpaBHEHHH XWMHYECKUX peakimi, cucremarnyeckyro Homenknarypy (IUPAC) u
TPUBUAJIbHBIC HA3BaHUS OTJICJIHBIX HEOPraHWYECKHUX BEIIECTB (YrapHbIi ras, YrJIeKHUCIbIH a3, aMMHaK,
raméHasl U3BeCTb, HeraméHasi H3BeCTh, MIMThEeBAst COMA, IIUPUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHHH OMNpPENeNATh BAJICHTHOCTh W CTENEHb OKHUCICHUS XMMHYECKUX
3JIEMEHTOB B COCIMHEHMSX PA3IMYHOTO COCTaBa, BUJA XUMHYECKOH CBS3M (KOBaJCHTHAs, WOHHAsd,
METaJUTMYecKasi, BOJOPOJIHAS) B COCAMHEHHSIX, TUI KPUCTAJUIMYECKOW PEMETKH KOHKPETHOTO BElecTBa
(aromHasi, MOJIEKyJsIpHAsl, HWOHHAs, MeTa/IMuecKas), XapakrTep CpeAbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCTUHEHUIA;

c(OpPMHUPOBAHHOCTh YMEHUH YCTAHABIWBATH MPHUHAIICKHOCTh HEOPTAaHUUECKUX BEIECTB MO HX
COCTaBy K ONpENENIEHHOMY KJIacCy/TpyIIe COeAMHEHHH (IIPOCThIe BEIIECTBA — METAJUIBI M HEMETAalIbI,
OKCH/[Ibl, OCHOBaHHMSI, KUCIOTBI, aM()OTEpHBIE THAPOKCUIBI, COIIH);

c(OpMHUPOBAHHOCTh YMEHHI PAaCKpBIBATh CMBICI Hepuoandeckoro 3akona /I. WM. Menneneesa u
JIEMOHCTPHPOBATH €r0 CUCTEMATH3UPYIOIIYIO, O0BSICHUTELHYIO ¥ TPOTHOCTUYECKYIO (DYHKIINH;



c(OpMHUPOBAHHOCTh YMEHHH XapaKTepHu30BaTh JIJIEKTPOHHOE CTPOCHHE aTOMOB XHMMHYECKUX
aneMeHToB 1-4 mnepuonoB Ilepmogmueckoid cuctembl xumudeckux snemeHtoB [I. WM. Menneneesa,
UCTIONIb3YSl TOHATHS «S-, P-, O-3JEKTPOHHBIE OPOUTANINY, «IHEPreTHYCCKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTA HM3MEHEHHS CBOMCTB XHMHUYECKHX DJJIEMEHTOB M WX COCAWHEHHWH IO TepHogaM u
rpynmnaM [lepuonnueckoit cucreMsl XuMuueckux aieMeHToB 1. 1. Menpeneesa;

c(hOpMHUPOBAaHHOCTh YMEHHH XapaKTepU30BaTh (OMHCHIBATH) OOIIHME XHUMHYECKHE CBOICTBa
HEOPraHWYEeCKUX BEIIECTB Pa3lIMYHBIX KJIaCCOB, MOATBEP)KJIATh CYIIECTBOBAHME TE€HETHYECKOW CBA3U
MEX/y HEOpPraHWYeCKUMH BEIIeCTBAMHU C TIOMOILBIO YPaBHEHMH COOTBETCTBYIOIIMX XUMHMUYECKUX
peaKxiuii;

c(hopMHUPOBAHHOCTH YMEHHS KJIacCU(DUIIMPOBATh XUMUUYECKHE PEAKITHH TI0 Pa3IMYHBIM MPU3HAKAM
(umcity M cocTaBy peardpylolIux BEIIECTB, TEINIOBOMY A(PQEKTy peakUuH, W3MEHECHUIO CTeleHeH
OKHCIICHUS 2JIEMEHTOB, OOPATHMOCTH PEAKITNH, YYACTHIO KaTalln3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHHU COCTaBIISATh YypaBHEHHS pEaKIHWH pa3INYHBIX THIIOB, TOJHBIE WU
COKpAaIlEHHBIC ypaBHEHUS peakiuii MOHHOTO OOMEHa, YUWTBIBASl YCIOBHS, MPH KOTOPHIX 3TH pEaKkuu
UAYT 10 KOHIIA;

c(hOpMHUPOBAaHHOCTh YMEHUW NPOBOIWTH PEAKIWH, TMOATBEPKIAONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKHX BEIEeCTB, PACIO3HABATh ONBITHHIM MYTEM HOHBI, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BEIIECTB;

c(hopMHUPOBAaHHOCTh YMEHUH PaCKPBIBATH CYNTHOCTh OKHCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEaKIINil
MOCPECTBOM COCTABIICHUS DIEKTPOHHOTO OajaHca ATHX peaKkInii;

c(OPMHUPOBAHHOCTh YMEHHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOW pEaklIud OT
pa3nuuHBIX (PAKTOPOB; XapakTep CMEMIEHHUS XUMHYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHEIITHETO
BozzeiictBus (mpunimn Jle lllarense);

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh XHMHUECKHE IPOIECCHI, JIeKAIINEe B OCHOBE
MPOMBIIIIICHHOTO TOJIYYeHHsI CEPHOI KHCIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTH MPEICTABICHUN
00 00MIMX HAYYHBIX IPUHITUIIAX U SKOJIOTHUECKUX MPOOIIeMaX XHMHYECKOTO MTPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMEHUH NPOBOJIUTH BBIYUCICHHUS C HCIIOIB30BAHUEM TOHATHS «MaccoBas
JIOJIs BELIECTBA B PACTBOPE», 00BEMHBIX OTHOILICHHI Ta30B MPU XUMHUYECKHX PEaKIUsIX, MacChl BEIECTBA
Wi 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM 00BEMY OJTHOTO M3 YYaCTBYIOIIHX B
peaxIuy BemIecTB, TETUIOBOro 3((deKTa peakiui Ha OCHOBE 3aKOHOB COXpPAHEHHS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPaHEHHS YHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh IpaBWJIa TIOJb30BAHMS XUMHUECKOH IOCYJI0H U
mabopaToOpHBIM 00OpPY/ZIOBaHUEM, a Tak)Ke TNpaBuja OOpalleHHs C BelIeCTBaMH B COOTBETCTBHH C
WHCTPYKIUSIMU TI0 BBITIOJTHEHUIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHHH TNIAHUPOBAThH U BBIMIOJIHATH XUMHUYECKHI IKCIIEPUMEHT (pa3yiosKeHHe
MEPOKCHA BOAOPOAA B TPHUCYTCTBUM KaTall3aTopa, OMNPEJEIIEHHE CPEeIbl pPacTBOPOB BEIIECTB C
MTOMOIIIBI0 YHUBEPCAILHOTO HWHIMKATOpa, BIMSHHE Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMUMHUYECKOU
peaKinu, peakiiui HOHHOTO 0OMeHa, Ka4eCTBEeHHbIC PEaKIInK Ha Cylb(haT-, KapOOHAT- ¥ XJIOPH/I-aHHOHBI,
Ha KaTHOH aMMOHMS, PelIeHHe dKCIIePUMEHTAIbHBIX 3a7ad 1o TemMaM «Metamiey 1 «Hemeramisny) B
COOTBETCTBHH C TPaBHJIAMH TE€XHUKH O€30MACHOCTH P OOpaIleHUH C BENECTBAMH M J1a0OpaTOPHBIM
000pyZIOBaHHEM, MPEJCTABISTh PE3yNbTaThl XUMHUUECKOTO dKCIIEpUMeHTa B (hopMe 3almicH ypaBHEHHH
COOTBETCTBYIOIINX PEAKINI U (POPMYIMPOBATH BBIBOJBI HA OCHOBE ATHX PE3yJIbTATOB;

c(hOpMHUPOBAaHHOCTh ~YMEHHH  KPUTHYECKH aHAIM3UPOBATh XUMHYECKYI0  HH()OpMAIIHUIO,
MOJTy4aeMYyI0 U3 Pa3HBIX HCTOYHHUKOB (CPEICTBA MAaCCOBOM KOMMYHHUKAIH, HTEpHET U APYTUX);

c(hopMUPOBAaHHOCTH YMEHUU COOJIOATh TPABHIIA IKOJOTHUECKH I1E€JIECO00pa3HOTO TOBEACHUS B
OBITY M TPYAOBOH JCSTENbHOCTH B IIEJSIX COXPAHEHHUS CBOETO 30POBbsl M OKPY)KAIOLIEH NPUPOIHON
CpeJibl, 0CO3HAaBaTh OMACHOCTH BO3/IEHCTBUS HA JKMBBIE OPraHM3MBbI OINPEJECIEHHBIX BELIECTB, TOHUMAs
cvpicn mokazarens [IJIK, mosicHsITe Ha mpuMepax cHocOoObl YMEHBIIEHHS W TPEAOTBpAIEHUS WX
BPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa;

JUTsE OOYYaIOLIMXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 310POBbsI: YMEHUE MPUMEHATH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX ITO3HAHUS BEUIECTB U XUMUYECKHX SBICHUN;

JUISL CIIETIBIX W CIA0OBUISIIMX OOyYaroIUXCs: YMEHHE HCII0JIb30BaTh Pelbe(pHO-TOUCUHYIO
cucreMy obo3zHaueHuit JI. bpaitns s 3anucu XuMu4eckux (GopmyII.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
/o

HaumeHnoBanue pa3feinoB 1 TeM NporpamMmsl

KomnmuectBo uacoB

OnexTpoHHbIe (IIUPPOBHIE)

Bcero| KontposbHbie [IpakTuueckue 00pa3oBaTelIbHBIC PECYPChI
paboThl paboThl
Paznen 1. Teopernyeckne 0CHOBBI OPraHUYECKOH XUMUM
1.1 |IIpeamet opraHuueckoi xumun. Teopust CTpOCHHUS 3
opraamyeckux coequHernii A. M. bytieposa
HUroro mo paznemy 3
Pa3nen 2. YriaeBogopoasl
2.1 |lIpenenbHbIe yrieBOIOPOIBI — AIKAHBI 2
2-2—|HenpenensHpie yrieBogopoObl: alKeHbI, aJIKaHUeHbI, 6 1
AJIKWUHBbI
|2ﬁ~ ApoMaTHYeCKHe YIIeBOI0POIbI 2
24| [IpupoaHble HCTOUHUKY YTIEBOAOPOIOB U HX 3 1
nepepaboTka
Hror0 1o pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiine opraHu4ecKue coeTnHeHus
3.1 |Cuuprsr. Denomn 3
3.2 |Anpaerunsl. KapooHoBbie KucioThl. CloKHBIE 3(DUPbI 7 1
3.3 | VYrueBoxusl 3 1
Hroro no pasjeny 13
Paznen 4. A3oTconep:kamue opranu4eckue coeMHeHUs
4.1 ‘AMI/IHBI. AMHMHOKHCITOTHL. benku 3
HUroro no pazgeny 3
Pazaen 5. BoicokoMoJIeKYJISIpPHBIE COeIUHEHUS
51 ‘HﬂaCTMaCCH. Kayuyxu. Bomokna 2
Hroro no paszeny 2
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 2 2

11 KJIACC




Ne HanmenoBanue pa3zzenos ¥ TeM POrpaMMBbl KomnyecTtBo yacos OnexTpoHHbIe (LIUPPOBHIE)
/1 Bceero| Konrtponsublie | Ilpaktuueckue 00pa30BaTeNIbHbIC PECYPCHI
paboThI paboThI
Paznen 1. TeopeTudyeckue 0CHOBbI XUHMHH
1.1 |Crpoenue atomoB. [leproguueckuii 3aKoH U 3
Ilepuonuueckas cucreMa XuMU4ecKux siaemeHnToB /1. U.
Menneneesa
1.2 |Crpoenue BeniectBa. MHOrooOpasue BeieCcTB 4
1.3 | Xumudeckue peakiuu 3] 1 1
HWroro 1o pasueny 13
Paznen 2. Heopranuueckasi Xumust
2.1 |Merambt 6 1
2.2 |Hemetamsl 9 1 1
2.3 |CBs3b HEOPraHMYECKUX U OPTAaHUYECKHUX BEIICCTB 2
Uroro no pazneny 17
Pa3znen 3. Xumus v )KM3Hb
3.1 ‘XI/IMI/ISI U KH3Hb 4 ‘ ‘
Uroro no pazneny 4
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 ’ 3 ’
HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hara | DnexkTpoHHBIE IUPPOBBIE 00pa30BaTENbHbIE PECYPCHI
/1 Bceero|| Kontponpabie | [IpakTiueckue | A3YICHUA
paboThI paboThI
1 |TIpeamer opranuveckoit xumuu, €& | 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
BO3HUKHOBCHHUE, Pa3BUTHE U
3HAUCHUE




Tema ypoka

KonunuectBo yacoB

Bcero

KoHntposnbnsie
paboThI

IIpakTrueckue
paboTsI

Jara
W3YYCHUS

DeKTpOHHBIE IUPPOBBIE 00pPa30BaATEIbHBIE PECYPCHI

Teopust CTpOSHHS OpPraHMYECKUX
coenuHeHnit A. M. bytneposa, eé
OCHOBHBIE MOJIOKEHUS

https://resh.edu.ru/subject/lesson/6149/start/170388/

[IpencraBnenue o knaccupuKanyuu
OpraHUYECKUX BELIECTB.
Howmenkunatypa (cuctemarudeckast)
U TPUBHAJIbHbIC HA3BaHUS
OpraHUYEeCKUX BEILIECTB

AJTKaHBI: COCTaB U CTPOCHHUE,
FOMOJIOTUYECKUI PSJL

MeraH u 3TaH — npocreuiue
MMpEACTAaBUTCIIN AJIKAHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/

AJTIKEHBI: COCTaB U CTPOCHHUE,
CBOKCTBa

(-

https://resh.edu.ru/subject/lesson/6151/start/149993/

https://resh.edu.ru/subject/lesson/5412/start/212563/

OTHJIEH U NPONUIEH —
IpOCTENIINE IIPEICTABUTEIN
AJIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/212563/

[IpakTnueckas padora Ne 1.
«Ilomy4eHune 3TUICHA U U3yUYEHHE
€ro CBOMCTB»

Anxaauensl. byranuen-1,3 u
Metunoytaauen-1,3. [lonydyenne
CHUHTETHYECKOTO Kay4uyKa U Pe3UHbI

10

AJIKUHBI: cOCTaB 1 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PSIJIL.
AneTuiieH — NpoCTEeHIINH
MIpEICTaBUTENb ATKHHOB

https://resh.edu.ru/subject/lesson/4775/start/150494/

11

Brruucnenus mo YpaBHCHUIO
XHMHUYECKOU pcakuumn

12

ApeHbl: OEH30I1 U TOTYOJL.
TOKCMYHOCTH apEHOB

https://resh.edu.ru/subject/lesson/4775/start/150494/




1/

Tema ypoka

KonunuectBo yacoB

KoHntposnbnsie
paboThI

IIpakTrueckue
paboTsI

Jara
W3YYCHUS

DeKTpOHHBIE IUPPOBBIE 00pPa30BaATEIbHBIE PECYPCHI

13

I'eneTnyeckas CBsI3b
YTIIEBOIOPOIOB, MPUHAIISIKAIIIIX
K pa3InYHBIM KJIaccaM

14

IIpupoaHbIe ICTOUHUKU
YTJIEBOIOPOIOB: IPUPOAHBIN a3 U
MOy THBIE He(PTAHBIE Ta3bl, HEPTH
Y TIPOAYKTHI €€ TiepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

15

IIpupoHbIEe HCTOUHUKHU
YIJIEBOAOPOIOB: IPUPOIHBIN I'a3 U
MOy THBIE HETSHBIE Ta3bl, HEPTh
U TIPOJYKTHI €€ MepepadoTKH

https://resh.edu.ru/subject/lesson/6148/start/170461/

16

KouTposnbHas padora o pasueiny
«YTIIEeBOIOPOIBI»

17

IIpenenbHble OJJHOATOMHBIE
CIIUPTHI: METAHOM M 3TAHOIL.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/4769/start/150550/

18

MHOroaTomMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U [IIULEPUH

19

deHoM: CTpOCHUE MOJIEKYJIBI,
¢du3nUecKre U XUMHYECKHE
CBOHMCTBA, MPUMEHEHHUE

https://resh.edu.ru/subject/lesson/5727/start/150577/

20

Anbaeruspl: popManbIaeTUa U
arneranpaerun. AneTod

https://resh.edu.ru/subject/lesson/4776/start/150604/

21

OnHOOCHOBHBIE NIPECTBHBIC
KapOOHOBBIE KHCIIOTBI: MypaBbUHAS
U YKCYCHast

22

[IpakTuueckas padora Ne 2.
«CBoJiCTBa pacTBOpa yKCyCHOM
KHUCJIOTBI»

23

CreapuHOBas U OJICHHOBAS
KHCJIOTBI, KaK MPeCTaBUTEIH
BBICIIINX KAPOOHOBBIX KHCIOT




n/a

Tema ypoka

KonunuectBo yacoB

Bcero

KoHntposnbnsie
paboTsI

[IpakTnueckue
paboThI

[ara
H3y4YCHUS

DeKTpOHHbIE IU(PPOBBIE 00pPa30BATEIBHBIE PECYPCHI

24

MpbI1a KaK COJIM BBICIIHX
KapOOHOBBIX KHCIIOT, ©X MOIOIIEE
encTBHUE

https://resh.edu.ru/subject/lesson/5952/start/150631/

25

Crnoxxuble Y(QHUPHI Kak
MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT.
["unponu3 cioXHBIX 3QUPOB

26

Kupsl: ruaponus, npuMeHeHue,
OmoormyecKas poiib JKAPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

YTIIeBOIbI: COCTAB,
knaccudukays. Baxueimme
[PEICTaBUTEIH: [JII0K03a,
¢dpykTO3a, caxaposa

https://resh.edu.ru/subject/lesson/6150/start/150687/

28

Kpaxman u nemnronosa Kak
IIPUPOIHBIE TTOJTUMEPEI

https://resh.edu.ru/subject/lesson/5413/start/150714/

29

KonrtponbHas paboTa 1o pasaeny
«Kucnoponconepxamue
OpraHu4eCcKUe COSTNHEHUSD)

30

AMUHBI: METHIIAMHUH M aHUJIUH

31

AMUHOKHUCIIOTHI KaK aM(pOTepHBIC
OpraHUYeCKUE COCMHEHHUS, UX
OMOJIOTHYECKOE 3HAUEHUE.
IlenTuabr

https://resh.edu.ru/subject/lesson/4743/start/150742/

32

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS

https://resh.edu.ru/subject/lesson/4743/start/150742/

33

OCHOBHBIC TIIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN

34

OCHOBHBIE METOJIEI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
coeauHeHUH. [1macTMacckl,

Kay4yKH, BOJIOKHA




Ne Tema ypoka KonunyecTBo yacos Hara | DnekrponHble mu(poBbie 00pa3oBaTeNbHBIE PECYPCHI
/1 Bcero| KonTponbhsie | [Ipaktudeckue | M3yICHUA
paboThI paboThI
OBUIEE KOJIMYECTBO YACOBTIIO || 34 2 2
I[MTPOI'PAMME
11 KJIACC
Ne Tema ypoxka KommaecTo gacos JHara DJeKTpOHHBIC TUPPOBBIC
n/m Beero|| Kontposbhsie | Ipaxriueckne | H3YICHHA o0pasoBaTesbHbIC PECYPCHI
paboThI padoThI
1 || Xumugeckwuii amemenT. ATOM. DNEeKTpOHHAs KOHOHUTYpaIis aTOMOB 1
2 |[Tepuonmueckuii 3akoH U [leproandeckas CHCTEMa XUMHUECKUX 3JIECMEHTOB 1
J1. 1. MenneneeBa, UX CBA3b C COBPEMEHHOM T€OpHUEU CTPOEHUS aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHYECKHX AJIEMEHTOB U UX 1
COEIMHEHUH M0 TPyNIaM U epuoaam. 3Ha4eHue epUoIUIecKoro 3aK0Ha U
CUCTEMBI XuMUYecKux a1aemMeHToB [[.1. MeHneneesBa B pa3sBUTUU HAYKH
4 |Ctpoenue BelecTBa. XMMHYECKas CBS3b, €€ BUJIbI, MEXaHU3MbI 1
00pa3oBaHMs KOBAJICHTHOM CBsI3H. BosopoaHas cBsi3b
5 BajeHTHOCTB. DieKTpooTpHuaTeibHOCTh. CTereHb okuciieHus. BerecTsa +
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOTO CTPOEHUS
6 [TloHsATHE O TUCTIEPCHBIX cUCTEeMaX. MICTHHHBIE U KOJUIOMJHBIE PACTBOPHI. 1
MaccoBast 10J1s1 BEIIECTBa B pacTBOPE
7 |Kiaccudukanus 1 HOMEHKIIATypa HEOPTaHUIECKUX COCTMHEHUM. 1
['eHeTHyecKas CBsI3b HEOPTaHMYECKHUX BELIECTB, Pa3JIMUHBIX KJIACCOB
8  Knaccudukanus XMMHYECKUX PEaKIUil B HEOPraHWYECKON U OpraHNYeCKOM 1
XUMHH. 3aKOH COXPaHEHHs] MaCChl BEUIECTB; 3aKOH COXPaHEHUS U
MPEeBpAaILEHNs] SHEPTUH IPU XUMUYECKHUX PEAKLIUIX
9 |Ckopocth peaknuu. OOpaTuMble peakiiui. XMMHIECKOe PABHOBECHE 1
10 | [IpakTuueckas padora Ne 1. «BnusHue pa3nnuHbix pakTOpOB HA CKOPOCTh 1 1
XUMHUUYECKON peaKiinm»
11 [Dnekrponurnyeckas aucconuanus. [loHsATHE O BOIOPOIHOM MOKa3aTese 1
(pH) pactBopa. Peakunn noHHOro ooMeHa. ['uaponn3 opraHuuecKux u
HEOPraHMYECKHUX BELIECTB
12 |OKuCIUTEIBHO-BOCCTAHOBUTEIBHEIE peakiin. IToHsTHE 00 3JEKTPOIH3E 1




Tema ypoxka

KonuuecTBo yacoB

Bcero

KontponbHeie
paboTb

IIpakTuueckue
paboTh

Jlata
H3YUYCHHUS

DJeKTpOHHBIE IUPPOBBIC
00pa3oBaTeNbHbIE PECYPCHI

pacmjiaBoB U paCTBOPOB coyent

KonTponbHas pabdora no pasaeny «TeopeTndeckiue OCHOBBI XMMHM)

Mertabl, ux nojoxeHue B [lepuogudyeckoi cucreMe XMMHUYECKUX
anemenToB [I. 1. MeHneneeBa u 0coOEHHOCTH CTpOSHUs aToMOB. O01re
(hM3uIecKue CBOMCTBA METAIIOB

CruiaBbl METAJUTOB. DJNEKTPOXUMHUYECKUHN PsAJT HAIPSDKEHUN METaJJIOB

| o o o o o
XHUMHUYECKHE CBONCTBA BAXKHEHUIIIMX METAJIJIOB (HanI/II/I, KaJIn1, KaJIbIMHU,

MarHui, aTFOMUHUIN) 1 UX COCTMHCHII

H

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX COCTHUHEHHI

XnUMHAYecKHe CBOMCTBA IIMHKA, JKeJe3a U MX COCTMHECHUN

[IpakTiueckas padora Ne 2. "Pemenne 3xcriepuMeHTaIBHBIX 327124 10 TeMe
«MeTtamas"

=]

Hemerannsl, ux nonoxenue B Ilepuoaudeckon cucreMe XMMUYECKUX
snemenToB 1. M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB

21

dusnyecKre CBOMCTBA HEMETAIIOB. AJUTOTPOIHSI HEMETAJUIOB (Ha IpUMepe
KHCII0poJia, cepbl, pocdopa u yrieposa)

XuMHUYECKHe CBOHCTBA TaJIOTCHOB, CCPbI U UX COGI[I/IHGHI/Iﬁ

XUMHUECKHE CBOUCTBA a30Ta, hocodpa v UX COeTMHEHUH

XuMHUYECKHe CBONCTBA yriepoaa, KpEMHUA U UX COGI[I/IHGHI/Iﬁ

IIpuMeHeHne BaKHEHIIIMX HEMETAJUIOB U UX COCIUHEHUI

NI NN N
o gl Bjjlw N

O06001eHne 1 cucTeMaru3aius 3HaHuii 1o Teme «Hemeramby.
Briunciienus 1o ypaBHEHUSIM XMMHUUECKUX PEAKIIUI U TEPMOXHMHUYECKHE
pacuéTbl

A = = A =

27

[TpakTuueckas padora Ne 3. «PemieHune SKCIIepUMEHTAIBHBIX 3a71a4 110 TEME
"Hemeramisr'»

28

KOHTpO.TIBHaH pa60Ta o TeMaM «MeTtamisl» 1 «Hemeramisny

29

HeOpFaHI/I‘IeCKHC " OPraHn4CCKUC KUCIIOTHI. HCOpI‘ AHUYCCKUEC U
OpTraHN4Y€CKHUE OCHOBAHUSA

30

AMpoTepHBIE HEOPTaHUYECKHE W OPraHUYeCKHe COeTUHEeHN. | eHeTrnueckas
CBsI3b HEOPTAaHUYECKUX U OPraHUYECKUX BEILIECTB




Ne Tema ypoxka KomnmaectBo yacos JHata DJeKTpOHHbBIE HUPPOBBIC
/n Beero|| Kontpobhsie | Ilpakriueckue | U3YICHAS 00pa3oBaTeNbHbIE PECYPCHI
paboTb paboTh
31 |Posb XUMHHU B 00ECTICUCHUN SKOIOTUICCKOM, SHEPreTHIECKOM 1 MUIIEBO# 1
0e301MacHOCTH, PA3BUTHUU METUITUHBI
32 |TIpencraBieHus 00 OOMIMX HAYYHBIX MPUHIMIIAX TPOMBIILICHHOTO 1
IOJIy4YE€HHS BaXXHEUIIINX BEIIECTB
33 |YemoBeKk B MHpPE BEIIECTB M MATEPHUAIIOB I
34| XuMusl ¥ 30POBbE YEIOBEKa 1
|OBH_[EE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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