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HOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo XMMHUH Ha ypOBHE cpenHero oOmero oOpasoBaHusi paspaboTaHa Ha
ocHoBe PenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 obpasosanuu B Poccuiickoi
Deneparumn», TpeOoBaHM K  pe3yJbTaraM  OCBOeHUs  (penepanpHOW — 0OpaszoBaTeNbHON
nporpamMmsl cpennero odmero obpasosanus (POII COO), npeacrasieHHpix B PenepanibHOM
rocyaapctBeHHOM oOpaszoBatenbHOoM cranmapte COO, ¢ yuérom Koruenuumm mnpenonasBaHus
yuebHOro mpeamera «Xumusi» B oOpa3oBaTeNbHBIX Opranmsauusx Poccuiickoit @eneparum,
peann3yLINX OCHOBHBIE 00Pa30BaTENIbHBIE TPOTPAMMBI, 1 OCHOBHBIX MOJIOkeHnH « CTpaTerun
pasBuTHs BocnuTaHus B Poccuiickoit @eneparun Ha nepuon no 2025 romay (Pacmopspxenne
[IpaBurenscrea PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1oAX0n0B K pa3paboTKe MpOrpaMMbl MO XHMHH, K ONPCACICHHIO OOLICH CTpaTeruu
00yYCHUS, BOCIIUTAHHS U PA3BUTHS 00YUAFOIIUXCS CPEACTBAMH yueOHOro npeamera «Xumusa» st 10-11
KIaccoB Ha 0a30BOM VYPOBHC COCTaBWIM  KoHuemrvameHele moaoxenus @OI'OC  COO o
B3aUMOOOYCIOBICHHOCTH LETEH, COACPKAHMS, PE3yIbTaTOB OOyUeHHs H TpPeOOBAHHMH K YPOBHIO
MOJATOTOBKH BBIITYCKHHKOB.

Xumuueckoe 0o0pa3oBaHHE, MOIY4acMOC BBIMYCKHUKAMU OOMICOOPAa30BATEIBHON OPraHU3aLINH,
SIBJSICTCSL HEOTHhEMIICMON 4acThi0 UX oOpazoBaHHOCTH. OHO CIIY)KHUT 3aBEPIIAOIIHM 3TAIOM PEATH3ALUU
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITIOUCBBIX LICHHOCTCH, MPUCYLIMX LEIOCTHOH CHCTEME
XUMHYCCKOTO 00pa3oBaHusA. DTH I[CHHOCTH KAaCcaroTCsA TO3HAHHUS 3aKOHOB TMPHUPOABI, (hopMHpOBaHMS
MHPOBO33PCHUS W OOWICH KYJIBTYPHI YCIOBCKA, & TAKKE 3KONOTHYCCKH OOOCHOBAHHOTO OTHOLICHUS K
CBOGMY 370pOBBI0 U MPUPOTHOW cpexe. Peammayercst Xumudeckoe 0Opa3oBaHHE OOYYAOIIUXCS Ha
VPOBHE CpeaHEero oOmero oOpasoBaHHs CPESACTBAMH YUICOHOrO mpeaMera «XUMHSD», COACPKAHHE U
MOCTPOCHUE KOTOPOTO OMPEACICHB B MPOrpaMME MO XHUMHU € VUETOM CHCHM(HUKH HAYKH XUMHH, €
3HAYCHUS B MO3HAHUH MPUPOIBI U B MATCPUATBHOM KU3HH OOIMECTBA, 4 TAKKE C YIETOM OOIIMMX TEICH 1
NPUHLAIOB, XapaKTCPH3YIOIIUX COBPEMECHHOC COCTOSHHUE CHCTEMBI CPEIHEro OOIIero oOpa3oBaHHUS B
Poccutickoit @enepanun.

XuMHUSL KaK 3JIEMCHT CHCTEMbl CCTCCTBCHHBIX HAYK HIPacT OCOOVI0O POk B COBPEMCHHOH
LUBHJIN3ALMH, B CO3JaHHM HOBOH 0a3bl MarepuanmbHOH KyapTypel. OHa BHOCHUT CBOH BKIaJ B
(OpPMHPOBAHHE PALHOHATBPHOIO HAYYHOIO MBIIICHUS, B CO3AaHUC LIEIOCTHOTO MPEACTABICHHS 00
OKPYIKAIOIIEM MHPE KaK O CAMHCTBE MPHPOABI M UCTIOBCKA, KOTOpoe (POPMHUPYETCS B XUMHH Ha OCHOBC
MOHUMAaHUs BEIECTBEHHOTO COCTABA OKPYXKAIILIErO MHPA, OCO3HAHUS B3AMMOCBSI3U MEXKAY CTPOCHHUEM
BCILCCTB, UX CBOUCTBAMHU M BO3MOKHBIMU 0OIACTSIMH MPHUMCHCHUSL.

TecHO B3aMMOAEHUCTBYS C APYTUMH ECTECTBEHHBIMH HAyKaMH, XHMHS CTajla HEOTHEMIIEMOM
YacTbI0 MHPOBOHM KYJIBTYPbI, HCOOXOAMMBIM YCIOBHEM YCICITHOIO TPYJA M KH3HH KUKIOTO ICHA
obmiecra. CoBpeMEHHAsI XUMHUSI KAK HAYKA CO3MIATCIIbHAS, KAK HAYKA BRICOKHX TEXHOJIOTHI HAMPABIICHA
HA PELICHUE TO0ATBHBIX MPOOIEM YCTOHYHNBOrO PA3BUTHS YCTIOBCUCCTBA — CBIPHCBOH, SHEPICTHUCCKOU,
MUIIECBOH, IKOMOTUICCKON OE30MACHOCTH U OXPaHBI 30POBbSI.

B cootBercTBHE ¢ OOIIMMU LETAMH M MPHHLUNAME CPEIHEr0 00IIero oOpa3oBaHUs COACPIKAHKC
mpeamera « Xumus» (10-11 kaaccer, 0a30BbIi YPOBEHD U3YUCHUSI) OPUCHTHPOBAHO MTPSHMYIIESCTBCHHO HA
OOIICKYIBTYPHYIO MOATOTOBKY OOYYAIOMIMXCS, HCOOXOAUMYIO UM TSt BRIPAOOTKH MUPOBO33PCHUCCKUX
OPHCHTUPOB, VCICIIHOIO BKIIOUCHHS B KH3Hb COLUYMA, MPOAODKCHUS OOpPA30BaHHS B Pa3THUHBIX
00NacTsIX, HE CBS3AHHBIX HCMIOCPCACTBCHHO C XUMHCH.



CocTaBnsomuMy peaMeTa «XUMHS» SBISIOTCA 0az0oBbie Kypebl — «OpraHuucckas XUMHS» H
«O01mas ¥ HEOPraHMICCKasT XUMIUSD), OCHOBHBIM KOMIIOHECHTOM COACPYKAHMS KOTOPBIX SBISFOTCS OCHOBBI
0a30BOI HAYKH. CUCTEMA 3HAHHU 0 HCOPTaHUUYCCKOW XUMUH (C BKIOUCHUEM 3HAHUN W3 OOIICH XUMUH)
U opraHudeckod xumMun. (DopMHpOBaHME JAHHOW CHCTEMBl 3HAHMM TPH HW3VUCHUHM IIPEAMETa
o0ecreunBacT BOBMOKHOCTh PACCMOTPEHHS BCETO MHOrOOOpa3usl BELICCTB HA OCHOBC OOIIMX MOHSITHM,
3aKOHOB M TEOPUN XUMUH.

Crpykrypa coaep:kanus KypcoB — «Opranuueckas xumvus» u «OOMmas U HEOPraHUUCCKAST XUMUSD)
chopMupoOBaHA B MOPOrpPaMME MO XHMHUH HAa OCHOBE CHCTCMHOTO MOAXO0AA K H3YUCHHIO YUCOHOro
Marepuaga W OOYCIOBJICHA HCTOPUYCCKH OOOCHOBAHHBIM PA3BUTHEM 3HAHHA HA OMPCACTEHHBIX
TCOPETHUCCKUX YPOBHIX. Tak, B KypCe OPraHUYCCKOW XMMUU BEIIECTBA PACCMATPHBAIOTCS HA YPOBHE
KJIACCUYCCKON TCOPHUHU CTPOCHHUSI OPraHUYCCKUX COCAHMHCHUMN, a TAKKE HA YPOBHE CTCPCOXHUMHUCCKUX H
3JACKTPOHHBIX MPCACTABICHUN O CTPOocHHHM BeinecTB. CBEACHHS 00 H3y4aeMBIX B KypPCe BELICCTBAX
JAKOTCS. B PA3BUTHH — OT YIJICBOJAOPOAOB 0 CIOKHBIX OHOJOTHMUCCKH aKTUBHBIX COeAMHCHHUH. B kypce
OPraHUYCCKOW XHUMHH TMONYYAKOT pPa3BUTHE C(HOPMUPOBAHHBIC HA VPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus MICPBOHAYATIBHBIC MPESACTABICHUS O XUMHUCCKON CBSI3H, KIACCH(HUKAIMOHHBIX MPH3HAKAX
BCIICCTB, 3aBUCUMOCTH CBOMCTB BEIICCTB OT UX CTPOCHUS, 0 XUMHYCCKOHN PCAKIIHH.

[Tox HOBBIM VIIOM 3pEHHS B MPEAMETE «XUMHS» 0a30BOr0 YPOBHS PACCMATPHUBACTCS H3YUCHHBIN
Ha YPOBHE OCHOBHOT'O OOLICro 00Opa30BaHHs TCOPCTHUCCKHI MaTepHal u (HaKTOIOTHUCCKUC CBEACHUS O
BCINICCTBAX U XUMHYCCKOM PCaKkmuu. TaK, B YaCTHOCTHU, B KYypPCC ((061_[{3}[ U HCOPTaHUYICCKAA XUMUI»
OOYYAKOIMUMCSl [IPEAOCTABILICTCS. BO3MOYKHOCTh OCO3HATh 3HAUCHHUC IMCPUOJHYCCKOTO 3aKOHA C
O6H.ICTCOpCTI/I‘ICCKI/IX H MCTOAOIOTrHYCCKHUX HOSHHHﬁ, I‘J'IY6>KC NOHATE HUCTOPHUYICCKOC HU3MCHCHHC
(PYHKITHI 3TOr0 3aKOHA — OT 0000IArIIESH 10 OOBSICHSIONICH U TPOrHOZHPYIOIICH.

Eamnas cuctema 3HAHUM O BAKHCUINNX BCHICCTBAX, WX COCTABC, CTPOCHUH, CBOMCTBAX H
NPUMEHCHHH, a TaKkke O XUMHUYECKHX PEAKIUAX, WX CYIIHOCTH M 3aKOHOMEPHOCTSAX TNPOTEKAHHUA
porronHgeTcs B Kypeax 10 m 11 kmaccos aneMeHTaMu COAEP’KaHNA, UMEIOIIAMH KyJIbTYPOJIOTHIECKUN 1
MPHUKIAJHON XapakTep. JTH 3HAHUS CIOCOOCTBYIOT IMOHHMAHHMIO B3aUMOCBSI3U XHMHH C JPYTHMH
HayKaMH, pacKpeIBAIOT €€ podb B TIO3HABATEIBHOH W TIPAKTHYECKOM JEATEIBHOCTH HENIOBEKa,
CHOCOOCTBYIOT BOCIUTAHUIO VBKCHHA K MPOLECCY TBOPUYECTBA B OONACTH TCOPHH W MPAKTHUCCKUX
MPHIOKCHHH XUMUH, IOMOTAIOT BBIITYCKHHKY OPHCHTHPOBATHCS B OOIIECCTBEHHO U JIMYHOCTHO 3HAYHUMBIX
mpoOneMax, CBI3AHHBIX C XHUMHEH, KPUTHYCCKH OCMBICITUBATH HH(QOPMALMIO M HPHUMCHATE ¢ [Uid
TIOTIOJTHEHHUS 3HAHHH, PEIICHUS HHTEIUIEKTYaIbHBIX M OKCIIEPHMEHTAIBHBIX HCCIEAOBATENBCKUX 3a1a4. B
LETOM COACPIKaHHE YICOHOro mpeaMeTa «XUMHS» JAHHOTO YPOBHS HM3YUCHHS OPHCHTHPOBAHO HA
dbopMupoBaHHE V OOYYAOIUXCS MHPOBO33PCHUCCKOW OCHOBBI [T HMOHHUMaHMs (uiocockux nacH,
TAKUX KaK. MAaTCpHAIbHOC CAMHCTBO HCOPTaHMYCCKOTO M OPTaHWUYCCKOro MHpPA, OOYCIOBICHHOCTD
CBOMCTB BEWIECTB UX COCTABOM M CTPOEHHEM, TTO3HABAEMOCTE MTPUPOIHBIX ABICHAN ITyTEM DKCIIEPUMEHTA
U PCLICHHUS MPOTUBOPCUHHA MEXAY HOBBIMH (DAKTAMH M TCOPCTHUCCKMMHU MPEAMOCBIIKAMH, OCO3HAHHUE
POMH XMMHH B PCIICHHH 3KOJOTHUCCKHX NpoOieM, a Takke mpodieM cOCPEKEHUS IHCPreTHUCCKUX
PECYPCOB, CBHIPBS, CO3AAHNS HOBBIX TEXHOJIOTHH M MATEPHAJIOB.

B miane pemeHMs 3aqad BOCIMTAHHS, PAa3BUTHS H COLMAIH3ALMN OOYUAIOLIMXCS TMPHHSTHIC
nporpaMMoll MO XHMHH TOAXOJbI K ONPCACACHHUIO COACPIKAHHMS W TOCTPOCHUS TPSIMETa
peayCMaTpUBaOT (HOPMUPOBAHHE YHHUBCPCATIBHBIX VICOHBIX NCHCTBUH, UMCIOIMHX Oa30BOC 3HAUCHHC
JUTS PA3MHYHBIX BUAOB JCATCIBHOCTH. PELICHUS MpobieM, MOUCKa, aHatu3a u oopabotku nHdopMaruy,
HCOOXOAUMBIX [UIsi TMPHOOPETCHUSI OMBITA TMPAKTHYCCKOW M HCCICIOBATCIBCKOW ACATCIBHOCTH,
3aHUMAIOIICH BAKHOC MECTO B MO3HAHUN XHMHH.

B mpaxtrke npemoaaBaHus XHMHH KaK Ha YPOBHC OCHOBHOrO OOIICrO OOpasOBaHMs, TaK W HA
VPOBHE cpeaHero oduiero oOpa3oBaHUs, MPH OMPCACICHUU COACPIKATEIBHON XapaKTCPUCTHKH LICICH
HU3YUCHHUSI MPEAMETa HANpaBJCHUEM MNEPBOCTCIECHHOW 3HAYMMOCTH  TPAAMLIMOHHO  IPU3HAETCS
(OPMHPOBAHUE OCHOB XHMHYCCKOW HAYKH KakK 00JacTH COBPEMCHHOIO CCTCCTBO3HAHHS, MPAKTHUCCKOH
JCATEIbHOCTH YEIOBCKA M KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOU KyJabTypbl. C METOAMYECKOH TOUYKH
3pEHUs] TAKOU MOAXO K ONPEACICHHIO LEIEH U3YUCHUS TPEAMETA SIBSICTCSL BIIOJHE ONMPABAAHHBIM.



CorjacHO AAHHOW TOYKE 3PCHHUS TJABHBIMH LICISIMU H3YUCHHS MpeaMeTa «XuMus» Ha 0a30BOM
yposae (10 =11 k1. siBastrOTCS:

(bOPMUPOBAHUE CHCTEMbl XUMHUYCCKHX 3HAHUN KAK BAKHCHINCH COCTABIISIOIICH CCTECTBCHHO-HAYIHON
KapTHHBl MHUPA, B OCHOBC KOTOPOH JEXAT KIIOUCBBIC MOHATHS, (PYHIAMCHTAIBHBIC 3aKOHB U TCOPHH
XHMHH, OCBOCHHE $3bIKA HAYKH, YCBOCHHC H TOHHMAaHHC CYIIHOCTH JOCTYIIHBIX OOOOIICHHHA
MHPOBO33PEHUECKOrO XapaKkTepa, O3HAKOMIICHUE ¢ UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS,
(dhopMHPOBAHHEC W PA3BUTHC NMPCIACTABICHHH O HAYUHBIX METOJAX IMO3HAHUS BCIICCTB M XHMHUCCKHX
peakuni, HeOOXOIUMBIX Al MPHOOPCTCHHS YMCHHH OPHCHTUPOBATHCSA B MHUPEC BCLICCTB M XUMHUYCCKUX
SIBJCHHM, UMEIOIUX MECTO B IPUPOAE, B NPAKTHUECKON U MOBCEIHEBHOM XKU3HU,

Pa3BUTHC YMCHHI B CIIOCOOOB JEATCIBHOCTH, CBS3AHHBIX C HAOMIOACHUEM H OOBICHCHUEM XHMHYCCKOTO
JKCIICPUMEHTA, COOTIOACHHUEM MPABUI OC30MACHOTO OOPALICHHUS C BEIICCTBAMH.

Hapsny ¢ ostam, comepskaTenbHas XapakTCPUCTHKA L[CNCH W 33734 H3YUCHHWS TPCAMETa B
nporpaMme Mmoo XvUMHHU YTOUYHCHA U CKOPPCKTUPOBAHA B COOTBCTCTBHUU € HOBBIMU IIPUOPUTCTAMHU B
cucteMe cpeaHero obmero obpasosanust. CerogHst B MPENOAaBaHUM XHMHA B OOMbLICH CTCHICHH
OTAAETCS TPCAMOYTCHHE MPAKTHUCCKOH KOMITIOHCHTEC COACPIKAHHUS OOYUCHUS, OPHCHTHPOBAHHOH Ha
MOATOTOBKY BBIMYCKHHUKA OOLICOOPA30BATCIbHON OpPraHH3aLWM, BIAJICIOIICTO HE HAOOPOM 3HAHUH, a
(OYHKLMOHATBHOW I'PaMOTHOCTBIO, TO ©CTh CIOCOOAMH M YMCHHSIMH AKTHBHOTO MONYUYCHUS 3HAHUH U
NPUMCHCHUA UX B peaanoi/'I JKU3HU JU1A PCIICHUS MPAKTUICCKUX 3a4aY.

B cBa3u ¢ oTHM OpH M3VUCHHH MpeaMeTa «XHUMHS» JOMHHHPYIOIICE 3HAYCHUC MPHOOPCTAXOT
TaKue LEIU U 33Ja4H, KaK:

azantaups OOVUAIOIIUXCA K VCIOBHSAM JHHAMHYHO Pa3BUBAIOIIECTOCS MHpPA, (GopMupoBaHHE
UHTCINICKTYANbHO ~ Pa3BUTOM  JTHYHOCTH, TOTOBOH K  €amMOOOpa30BaHHIO,  COTPYIHHYCCTBY,
CaMOCTOATEIPHOMY MIPHHITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHTYAIHAX, CBA3AHHBIX
€ BELICCTBAMU U UX MPUMEHEHHUEM,

(dhopMHpPOBAaHHE Y OOYYAIOLIMXCH KIIOYCBBIX HABBIKOB (KITIOUCBBIX KOMITCTCHLIWH), HMCIOLIUX
VHHBEPCATBHOC 3HAUCHHUC A PA3TUYHBIX BUAOB ACATCIBPHOCTH. PEIICHUS NPOONICM, MOUCKA, aHATH3A U
o0paboTtku mHpOpMALNH, HEOOXOAMMBIX IS MPHOOPETCHHUS OMBITA ACATCIBHOCTH, KOTOPAs 3aHUMACT
BA)KHOC MCCTO B IMO3HAHUH XUMHH, 4 TAIOKC U OLUCHKH C TO3HWLHUH 3KONOTHYCCKOU Oe30MacHOCTH
XapakTepa BIUAHHA BEIIECTB U XUMHUYCCKUX MTPOLECCOB HA OPraHN3M YCIOBEKA U MPUPOIHYIO CPEaY;

pa3BUTHC TMO3HABATCIBHBIX HMHTCPCCOB, MHTCIUICKTYANbHBIX W TBOPUYECKHX CHOCOOHOCTCH
00yJarOIUXCS: CIOCOOHOCTH CaMOCTOSTEIbHO MPUOOPETATh HOBEIC 3HAHUS N0 XUMHU B COOTBETCTBHH C
JKU3HEHHBIMU MTOTPEOHOCTAMHE, HUCIIONB30BATh COBPEMCHHBIC HH(OPMALIMOHHEIC TEXHOIOTHH TS TTOUCKA
W aHAIHU3a YICOHOH M HAYYHO-TIONYISIPHOH HHPOPMALMH XUMHUCCKOTO COACPIKAHMS,

(dopMUPOBAHUE H PA3BUTHC Y OOYUAMOIMUXCS ACCOLMATHBHOTO M JIOTHYCCKOTO MBILILICHUS,
HAONIOJATEIPHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIC OCOOCHHO HCOOXOAUMBI, B YACTHOCTH, NPHU
IJIAHUPOBAHUH U TTPOBCACHUH XUMHYCCKOTO SKCITCPUMCHTA,

BOCIIUTAHUE V OOYUAIOUIUXCS YOCKACHHOCTH B TYMAHHCTHYCCKON HAIMPABICHHOCTH XUMUHU, ©E
BKHOU POJH B PCIICHHH TIOOAMBHBIX MPOOJEM PAI[MOHATBHOTO MPUPOAONOIb30BAHUS, MOMOTHCHUS
JHCPTETHUCCKUX PECYPCOB W COXPAHCHHS MPUPOTHOTO PABHOBECHS, OCO3HAHHSI HCOOXOAMMOCTH
OCPEIKHOTO OTHOLICHHSI K MPUPOJC U CBOEMY 3J0POBBIO, A TAKKE MPUOOPSTCHUS OMBITA UCIIOIb30BAHUS
TIOJIVICHHBIX 3HAHUN I TMPUHATHI TPAMOTHBIX PCIICHUH B CHTYAIIUAX, CBA3AHHBIX C XUMHUCCKUMH
SIBJICHUSIMH.

B yueGHOM mnane cpeanero odmero odpa3oBaHus NpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOAWT B
cocTas npeaMeTHOH obnactu «EcTeCTBEHHO-HAYUHEIC TPEAMETHIY.



OOrmiee UKCIO TacoB, OTBEASHHBIX IS U3YUCHUSA XMMHH, Ha 0a30BOM YPOBHE CPEIHETO 0OIEro
obpazoanust, coctasisiet 68 yacos: B 10 kmacce — 34 yaca (1 yac B Heaenwo), B 11 kmacce — 34 gaca (1
4ac B HECITIO).

COAEP/KAHHUE OBYYUEHUA

10 KJIACC

OPI'AHHUYECKA{A XUMMUA

Teopernuecke 0CHOBBI OPraHUYECKOH XHMHH

IMpeamer  opranuueckot  xumum, €€  BO3HHKHOBCHHE,  PA3BUTHC W 3HAUCHHC
B MOJYYCHHHM HOBBIX BCHICCTB H MATCPUATIOB. [COPHUSI CTPOCHHUS OPraHUYCCKUX COCIUHCHUN A.
M. Byraeposa, €€ ocHOBHBIC mOokeHUs1. CTPYKTYpHBIC (DOPMYJIBI OPTaHUUICCKUX BEIIECTB. | oMomorus,
M30MEpHsl. XUMHUCCKAS CBSI3b B OPTAHUYCCKUX COCAMHCHUSX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBiacHue o knaccuuKaLMK OpraHUYccKUX BemecTB. HoMeHknmaTypa OpraHHYeCKHX
COCAMHCHMH (cHCTeMaTHYeCKas) W TPHUBHATIBHBIC HA3BAHWS BAKHCHIIMX MNPCIACTABUTEICH KIACCOB
OpPraHUYECKUX BEIIECTB.

OKCICPUMCHTAIBHBIC _METOABl _HM3VUCHHUS BCLICCTB W WX MNPCBPAINCHUH. O3HAKOMIICHHE C
obpasaMu OPTaHHYECKHX BEHIECTB M MaTEpHATAMH HA HX OCHOBE, MOJEIUPOBAHHE MOJIEKYII
OPTaHUYCCKUX BELIECTB, HAOMIOACHHEC W OMHCAHUE JCMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OPTaHUYCCKHUX BELIECTB MPH HArPEBAHNH (IIIABICHUE, OOYTTTUBAHHUE U TOPCHHE).

Yraesonopoasl

ANKaHBI: COCTAB M CTPOCHUE, TOMOIOTHUCCKUH psi. MeTaH U 3TaH — NPOCTCHINNE MPEACTABUTEIN
a7IKaHOB. (PUBMYCCKHE W XHUMHYCCKHE CBOMCTBA (PCakUMM 3aMCIICHUS W TOPCHUS), HAXOKICHUC B
HOpUPOAE, MONYUCHUE U NPUMEHEHHE.

ANKCHBI: COCTaB W CTPOCHUE, TOMOJOTMYCCKHH PsAA. OTHICH H NPOMNHICH — MPOCTCHIIHC
MPCACTABUTCIN  AJKCHOB. (PH3MYCCKME W XHUMHUYCCKHE CBOMCTBA (peakuMu THAPHPOBAHUS,
TaJOTCHUPOBAHHMS, TUAPATALIMY, OKUCICHUS U MOTHMEPHU3ALNHT), IOTYICHUEC U IPUMEHCHHC.

Ankazuensl: OyraaueH-1,3 u mMernnaOyraaneH-1,3: cTpoecHHe, BaKHEHIINE XHMUYCCKHUE CBOHCTBA
(peaximsa nomuvepuzanun). [oayueHHe CHHTETHYECKOTO KAyIVKa U PE3HHBL.

ANKHHBI. COCTAB U OCODCHHOCTH CTPOCHHS, TOMOJOTMYCCKUH PiA. ALETHICH — NPOCTCHIINN
MPCACTABUTCIb AIKHHOB. COCTaB, CTPOCHHE, (QU3HYCCKUE M XHUMHUYCCKHC CBOHMCTBA (peakiuu
THIPHUPOBAHHMS, TATOTCHUPOBAHUSL, THAPATALIHH, TOPCHHUS), TOTYICHHE U MPUMCHCHHC.

Apenbl.  Benzom:  coctaB, cTpocHue, (QU3MUCCKHE W XUMHYCCKUC CBOWCTBA  (peakiuu
raJIOrCHUPOBAHUS U HUTPOBAHUS), TTOJYICHHUE U PUMCHEHUE. 101Y01: coCmag, cmpoeHie, (husuyeckue u
Xumuueckue — ceolicmed  (peakyui  2ARO2eHUPOSAHUS. U HUMIPOGAHUS),  NOAYueHue U



npumenenue. TOKCHIHOCTh apeHOB. | eHeTHYIECKas CBA3b MEXAY YIIIEBOAOPOAAMH, TIPHHAICKAINUMHI K
Pa3IHUYHBIM KJIACCAM.

[Tpupoansie ucTouHUKU yraeeoaopoaos. Ilpuponseiii ras u monytHeie HedTaHbIe rasel. HedTe 1
e¢ mpoucxokacHue. CrocoObl  mepepaboTKkH  HEQTH:  MEPEroHKa, KPEKUHT  (TCPMHYCCKHM,
KaranuTuaecknil), mupomas. [lpoaykrel mepepaboTku He(TH, UX NPUMCHCHUEC B MPOMBIIIICHHOCTH U B
obITy. KameHHBIH yromb v IPOAYKTHL €ro mepepaboTKy.

3KCHCDI/IM€HTaHbeI€ MCTOABI HM3VHCHUI BCIICCTB MW HX HDGBDaH.IGHI/II\/'II O3HAKOMJICHHUE C
oOpasuamu miacTMace, KayuykoB u peauHsl, kKoutekuun «Hedts» u «Yroapy», MOACTHPOBAHUE MOJICKY T
VIJICBOJOPOIOB U TaJIOTCHOMPOU3BOAHBIX, MPOBEACHUE MPAKTUYCCKON PAOOThI: MOIYUCHHE STHUJICHA U
HU3yUEHUE €r0 CBONCTB.

Pacuérnsle 3amaun.

Beruucnenns mo ypaBHEHHIO XUMHUYECKOH peakuud (Maccel, 00bEMa, KOMUYECTBA HCXOAHOTO
BCIICCTBA MM MPOAYKTA PEAKLUU MO WM3BECTHBIM MAacce, 0OBEMY, KOMMUCCTBY OJHOTO M3 HUCXOIHBIX
BCIICCTB WM MPOAYKTOB PEAKLIUN).

Kucnopoacogepaaiijue oprannyeckae coeJHHEHHUST

[IpenenpHpic OMHOATOMHBIC CIUPTHI. METAHOM M 3TAHOM. CTPOCHUEC, (PUIUUCCKUE U XUMHUYCCKHC
CcBOMCTBA (PCakiMH C AKTUBHBIMH METAJIAMH, TaJOrCHOBOJAOPOJAMH, TOPCHHE), MPUMCHCHHE.
Bonopoxnsic cBs3u Mexkay MonekyaamMu coupros. JICHCTBHC METaHOJIA W 3TAHOIA HA OPTaHU3M
YEJI0BEKA.

MHoroatoMHeIe CIIUPTHI. JTUICHIJIUKOAb U TJHMLECPUH: CTPOCHHUE, (PHU3HUUCCKHC M XHUMHUYCCKHE
CBOWCTBA (B3aMMOJCHCTBHE CO ILICIOYHBIMH MCTAJJIAMH, KAaUCCTBCHHAS PEAKLHUS HA MHOTOATOMHBIC
cnupth). JlelicTBre Ha opraHu3M 4enoseka. [IpuMeHeH e rTUIeprHa U 3THACHT THKOMS.

@DcHOM: CTPOCHHE MONEKYJbI, (H3HUCCKHEC W XHMHUCCKHC CBOWCTBA. TOKCHYHOCTD (eHOma.
[Tpumenenue ¢enomna.

Anpaeruael u kemonol. Dopmanpaerud, aneTaabACTHI. CTPOCHUE, (PHU3UUCCKUEC U XHUMHUCCKHUC
CBOMCTBA (PCAKLIMK OKUCICHHUS W BOCCTAHOBJICHHUSI, KAUCCTBCHHBIC PEAKIIUN), TTOJYICHHE U MPUMCHCHHC.

OxHOOCHOBHBIEC MPCACIbHBIC KAPOOHOBEIC KUCIOTH. MypaBbrHAS U YKCYCHASI KUCIIOTHL: CTPOCHHE,
(dusnUecKre U XUMHUYICCKUE CBOMCTBA (CBOMCTBA, OOLIME AN Kiacca KHCIOT, peakiys dTepupukanin),
nmoiayucHHe W npuMeHeHue. (CTeapuHOBasE W OJCHHOBAS KHCIOTH KAaK MPCACTABUTCIH BBICLIHX
KapOOHOBBIX KHUCITOT. MBLIIA KaK COMH BBICIINX KApPOOHOBBIX KHCIIOT, HX MOIOIIEE JCHCTBUC.

Croxxsble 3QHpB KaKk MPOM3BOAHBIC KApOOHOBEIX KHCTOT. I 'maponns crnoxHbIX 3¢upos. JKupsl.
I'mapomms sxupos. [pumenenne sxupos. bromorndeckas poias KHPOB.

VYraesonpl: cocTaB, KiaacCHpUKAIMS VIJICBOAOB (MOHO-, Au- W monucaxapuael). [mrokoza —
MPOCTCHINUI MOHOCAXAPHUI. OCOOCHHOCTH CTPOCHHUS MOJCKYIbBI, (DM3MUYCCKHC W XMMHUCCKHE CBOMCTBA
(Bzaumozeiicteue ¢ ruapokcuaom meau(ll), okwmcaeHue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHEC, OPOKCHUC TITIOKO3BI), HAXOKICHUC B TPHPOJC, MPUMCHCHHE, OHMOJOTHUYCCKAS POJb.
dorocunTe3. PPyKTO3a KAK H30MEP TIFOKO3BI,

Kpaxman wu nemmonoza kak npupogHsie noguMepbl. CTpOCHHE Kpaxmana W LCITFOJIO3BI.
Dusnueckrue U XUMUICCKUE CBOMCTBA KpaxMaja (THIPOJIN3, KAUCCTBCHHAS PEAKIIHAS C HOJO0M).

OKCIEPUMEHTAIbHBIC METO/IbI M3VUCHUs BEIICCTB W WX MPEBPAIICHUHN MPOBSACHUE, HAOTIOACHUC
U OMHCAHUC JCMOHCTPALMOHHBIX OIBITOB. TOPEHUEC CIHUPTOB, KAYCCTBCHHBIC PEAKIIMH OJHOATOMHBIX
cnuptoB (OKucICHUE 3Tanoaa okcuaoM mMeau(ll)), MHOroaTOMHBIX CITUPTOB (B3AUMOCHCTBUC TIIHULICPHUHA




¢ ruapokcugom meau(ll)), ampaeruaoB (OKHCACHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom meau(ll), BzammonmelcTBHE Kpaxmajga ¢ HOAOM), MPOBEACHUC MPAKTUYCCKOH PabOThI:
CBOICTBA PacTBOPa YKCYCHOM KHUCIOTBHI.

Pacuérnnie 3agaun.

Beruucnenys mo ypaBHCHHIO XUMHUCCKOH peakuud (Maccel, 00bEMa, KONMUYECTBA HCXOAHOTO
BCIICCTBA MM MPOAYKTA PEAKLUU MO HU3BECTHBIM MAcce, 00BEMY, KOMMUCCTBY OJHOTO H3 HUCXOIHBIX
BCIIECTB MM MPOAYKTOB PEAKLINN).

AzoTcoaepKaIue OPraHuIeCKUE COCTUHCHISL,

AMUHOKHUCIOTEL KaK aM(pOTCPHBIC OpPraHUYCCKHE CcOocauHCHHUSI, (DU3UMUCCKHE U XUMHUYCCKUC
CBOMCTBA AMUHOKHCIIOT (Ha pUMEpe TiuinHa). buonorudeckoe 3natueHne aMuHOKUCIOT. [lentuapr.

BGHKI/I KakK HpI/IpO,Z[HbIC BbICOKOMOHCKyHHprIC COCANHCHUS. HCpBI/I‘IHaH, BTOpI/I‘IHaH Hu TpeTI/I‘IHaH
cTpyKTypa OemkoB. XUMHUCCKHE CBOHCTBA OCNKOB: THAPONN3, ACHATYPAIIHS, KAUCCTBCHHBIC PEAKIIMH HA
OeIKu.

3KCH€DI/IM€HTaHLHbIC MCTOABI U3VUCHHS BCIICCTB U HMX HDGBDaHleHHﬁZ Ha6J'IIO,Z[CHI/IC n OIMHUCAaHHUC
ACMOHCTPAITUOHHBIX OIIBITOB. ACHATYPAIUA OcnKoB Ipyu HArpCBaHuu, HBCTHLIC P CAKITUN OCIKOB.

BoicokomousieKynsipHbIe COeAHHEHHS

OCHOBHBIC TOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX ~ COCAMHCHHH. MOHOMEpP, TOIHUMED,
CTPYKTYPHOE 3BCHO, CTCICHb MONMUMCPHU3ALNH, CPCIHSST MOJCKy/spHas macca. OCHOBHBIC METOIBI
CHUHTE3a BBICOKOMOJIEKY/IAPHBIX COEAUHEHUIN — OMUMEPU3ALIUS U TIOJUKOHACHC AU

3KCHCDI/IM€HTaHLHLI€ MCTOMBl HW3VUCHHS BCIMECTB W WX NPCBPAIICHUM: O3HAKOMIICHHE C
o6pa3uaMH OPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYIYKOB.

MeXIpeaMETHBIE CBI3H.

Peanmzamms MeXnpeaMeTHBIX CBS3€M MpW W3yUeHWUM opranudeckod xwmmn B 10 kmacce
OCYILIECTBIISICTCSl UCPE3 HCIMOIb30BAHUEC KaK OOMIMX CGCTCCTBCHHO-HAVYHBIX TMOHSATHH, TaK W TOHATHH,
SIBJISLFOLIUXCS. CHCTEMHBIMU AJIsI OTAEAbHBIX MPEAMETOB €CTECTBCHHO-HAYYHOI O LIUKIIA.

OO0mue ©CTCCTBCHHO-HAYYHBIC TOHSTHS. SIBJICHHUC, HAydHbIH (DAKT, THUIOTE3d, 3aKOH, TCOPHUS,
aHAJIHM3, CHUHTE3, KIaCCH(DHMKALMS, MCPUOJHUYHOCTh, HAOMIOACHHUC, U3MEPCHHE, OKCICPHMCHT,
MOJEIUPOBAHUE.

@duzuka: MaTepus, OSHEPrHsd, Macca, aToM, 3JIEKTPOH, MOJEKYJa, 3HEPTeTHUECKHH YPOBEHB,
BCILECTBO, TEIO, OOBEM, ArperaTHOC COCTOSHUE BCINCCTBA, (PM3MYCCKUC BEIUYMHBI M CAMHULBI HX
HU3MEPEHUSL.

Buonorus: knerka, opramusMm, Ouocdepa, oOMEH BCIICCTB B OpraHu3Me, (OTOCHHTE3,
OHMOIOTHYCCKH aKTHBHBIC BELICCTBA (OCIKH, YIIICBOIbL, JKUPbL, (DEPMECHTEI).

I'eorpadus: MuHEpanbl, FOPHEIC TOPOIBL, OIC3HBIC HCKOMACMBIC, TOILTHBO, PECYPCHL.
TexHOMOTMSA: THUINEBBIE MPOAYKTHI, OCHOBBI PAIIMOHATBHOTO IMTAHHA, MOIOIIHUE CPEACTBA,

JICKAPCTBCHHBIC W KOCMCTHUYUCCKHC IIpCriapaTbl, MATCPHUATIBI H3 HUCKYCCTBCHHBIX HW CHHTCTUUCCKUX
BOJIOKOH.



11 KJIACC

OBLIAA U HEOPTAHNYECKAA XUMUSA

TeopernuecKkue 0CHOBbBI XHMHH

Xumvuueckuit 3nemMeHT. Atom. Sapo atoma, U30TOMBL. DJICKTPOHHAS O00NOYKA. JHEPTETUUCCKUE
VYPOBHHU, MOAYPOBHU. ATOMHBIC opOutamu, s-, p-, d- saeveHThl. OCOOCHHOCTH PACHIPEICICHUS
3JCKTPOHOB MO OpOHMTANIM B aTOMaxX »3JICMCHTOB MEPBBIX UCTHIPEX MECPHOAOB. JJICKTPOHHAS
KOH(HTrypaLys aToMOB.

IMepnomgmuecknit 3akoH u Ilepromndeckas cucrema xummuuaeckux snementos [[. M. Mernneneesa.
Ces3b nepuonuueckoro 3axona u llepuomuueckolt cuctemel xumuueckux 3nementos 1. M. Mengencesa
C COBPEMCHHOH TEOpHCH CTPOCHHS AaTOMOB. 3aKOHOMCPHOCTH HM3MCHCHHS CBOMCTB XHMHYCCKHX
3JICMEHTOB U 00pa3yeMbIX MMH TMPOCTBIX M CJOMKHBIX BCIIECTB MO CPYIIAM W NEPHOAAM. 3HAYCHHUC
MEPUOIUUECCKOTO 3aKOHA B PA3BUTHH HAYKH.

CrpocHue BemecTBa. XUMUYICCKAst CBI3b. BUABI XUMUYECKON CBsI3U (KOBAJICHTHASI HETIOSPHAS H
MOJISIPHAS, MOHHAS, METaTHUecKas). MexaHuambl 00pa30BaHHUS KOBAJICHTHOH XUMHYCCKOW CBSI3H
(0OMEHHBIF W TOHOPHO-AKIENTOPHEIH). Bomopoanast ¢Bsi3b. BajgeHTHOCTh. DICKTPOOTPHIATETHHOCTD.
Crenenp oxkucnenus. MoHbI: KATHOHBI M aHUOHBL.

BemecTBa MOIEKYISIPHOrO M HEMOIEKYIPHOTO CTPOCHHS. 3aKOH ITOCTOSIHCTBA COCTABA BEINECTBA.
Tumbl KPUCTATTHYCCKUX PEIIETOK. 3ABUCHMOCTh CBOMCTBA BEINECTB OT THIA KPUCTATUTHUCCKOH PCIIETKH.

Ilonste o gucmepcHBIX cHucTeMax. VICTHHHBIC W KOIOMIHBIC PacTBOpHl. MaccoBas mos
BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHuuecKux coeauHeHui. HoMmEHKIaTypa HEOPTaHUYECKUX —BEIICCTB.
I'ercTHUCCKAs CBA3h HCOPTAHWMUCCKUX BEIICCTB, MPHUHAMICKAIIIX K PA3THIHBIM KIACCaM.

Xumnueckas peakuns. Knaccuduxanuys XUMHYCCKUX PeakUUi B HCOPTraHWICCKOH U OPraHHYCCKOH
XHMHH. 3aKOH COXPAaHCHHS MAacChl BCIICCTB, 3aKOH COXPAHCHUS H TNPEBPALICHHUS OSHEPTUU OpH
XUMHYECKUX PEAKLIUSIX.

CkopocTh peakiud, e¢ 3aBUCUMOCTb OT pa3nuuHbIX dakTopos. OOpaTHMEIC peakiiy. X UMIICCKOC
pasHOBecre. DaKTOPHI, BIUAIOUINE HA COCTOSHUE XUMuUecKoro pasHosecus. [Ipuamin Jle [latense.

Onextporuruueckas auccouuanus. CrunpHble U caabbie 3aekTpoautel. Cpena BOAHBIX PacTBOPOB
BEIIECTB: KUCTAsl, HEUTPAIbHAS, LIETOUHAL.

OKHCANTCIBHO-BOCCTAHOBUTCIILHEIC pcakuuu.

3KCH€DI/IM€HTaHbeIC MCTOABI HU3VUCHW BCINCCTB H HUX HDCBDaH.IeHI/II\/'II ACMOHCTpanud Ta6.]'II/II_I
«Ilepnogmueckas cucreMa xuMudeckux omemertoB [l M. MenaeneeBa», W3y4eHHE MOAEIEH
KPHCTATTHICCKHUX PEIIETOK, HaOmoaeHne
U ONHCAHHWC ACMOHCTPALMOHHBIX W 1a0OpaTOPHBIX OMBITOB (Pa3iokKCHHE NEPOKCHAA BOAOPOJA B




HNPUCYTCTBUM KATaIU3aTOpa, OMNPEACICHUE CPEAbl PacTBOPOB BEIECTB C MOMOIIBIO YHHBEPCAIBHOTO
MHAWKATOPA, PCaKLHH HOHHOIO OOMCHa), MPOBCACHUE MpakTH4ecKoH paboTel «BiusHue pasmauHbIX
($akTOpOB HA CKOPOCTh XUMHUYCCKOU PCAKIIHH.

Pacuérnsie 3agaun.

Pacuérel mo ypaBHEHHSAM XHMHYECKMX PEAKIHH, B TOM HYHCIE TEPMOXUMHYECKHE PaCUETHI,
Pacy€Thl C UCIOAB30BAHUEM MOHITHUS «MACCOBas JOJIS BEMICCTBAY.

Heopranu4deckas xumus

Hewmeranner. Tlonoxenne Hemerannos B Ilepuoanueckol cucTeMe XHMHYCCKHX 3MEMCEHTOB /1.
N. MenaeneeBa U 0cOOCHHOCTH CTpOCHHUS aTtoMoB. Pusnueckue CBOWCTBA HEMETAIUIOB. AJTOTPOMHS
HEMETAIOB (HA MPUMEPE KUCIOPoAa, cephl, hochopa u yraeposa).

XUMHUYCCKHE CBOMCTBA BAKHCHIIMX HEMETALIOB (rajioreHOB, cephl, azora, docdopa, yraeposa u
KPSMHHUS) U UX COCAMHCHUM (OKCHAOB, KUCIOPOACOASPIKAIIUX KUCIOT, BOJOPOAHBIX COCIHHCHMUI).

IpuMeHeHNE BAXKHCHIITIX HEMETAILIOB M UX COCTUHCHUH.

Mertannel. Tlonoxenue wmerammos B Ilepmogmueckoil cucreMe XHMHYECKHX 3JIeMEHTOB /.
N. MengeneeBa. OcoOCHHOCTH CTPOCHHSI JNCKTPOHHBIX  000J0YeK aromMoB Mertamios, OOmue
¢usrueckue cBoiictsa Metaios. CIUIaBbl METAIOB. JJICKTPOXHUMHUYUCCKHN PsiA HAMPSHKCHUH METAIIIOB.

XUMHUYCCKHE CBOWMCTBA BAKHCHIIMX METAIOB (HATPUMN, KAJWH, KAIbLHH, MAarHWH, aJIOMUHUMH,
LIWHK, XPOM, JKEJI€30, MC/Ib) U MX COCTUHCHUM.

OObmue ciocoOrl Moay4YeHUs MeTaLIoB. [IpuMeHEHHE METATIOB B OBITY M TEXHHKCE.

3KCH€DI/IM€HTaJ'IbeI€ MCTOBl HM3VYCHHS BCIMESCTB W WX IPCBPAICHUH HU3YUCHUC KOJIJICKIUHN
«Metamisl U CIIJIABBD), o6pa3u013 HCMCTAIIOB, PCHICHUC SKCICPUMCHTAIbHBIX 3adad, Ha6J'IIO,Z[CHI/IC n
OIMUCAHUC ACMOHCTPAIHOHHBIX U J'Ia60paTOprIX OIIBITOB (BSaI/IMO,Z[eI\/'ICTBI/Ie TUAPOKCHU A AJTIOMUHUA C
pacTBOpaMu KUCIOT U H.[CJ'IO‘IGI\/'I, KAUCCTBCHHBIC PCAKIIUU HAd KATUOHBI MeTaJ'IJ'IOB).

Pacuérnble 3amaun.

Pacuérer Macchl BelecTBa Uinu 00bEMa ra3oB MO0 M3BECTHOMY KOJIMYECTBY BELICCTBA, MACCE WU
00BEMY OZHOTO M3 YYACTBYIOLIMX B PEAKLMU BCIICCTB, pacuéThl Macchl (00bEMa, KOTHYCCTBA BEIICCTBA)
MOPOAYKTOB pCaKuu, CCJIN OAHO N3 BCIICCTB UMCCT IIPUMCCH.

XHMHA H KH3Hb

Ponbp xumun B 0OOCCIICUCHUM 3KONOTHYCCKOH, DHEPTCTHUCCKOH W MHINCBOW OE30MacHOCTH,
passutiu MeaunuHbl. [loHATHE 0 HAYVIHBIX METOAAX MTO3HAHUS BEINECTB U XUMHYCCKUX PCAKITHH.

IpeacraBacuuss 00 OOIMMX HAYYHBIX MPUHIMNAX MPOMBIIUICHHOTO TOJYUCHHSI BAKHCHIINX
BCIICCTB.

YenoBek B MHpPE BEIECTB W MAaTEPHANIOB. BAKHECHIINE CTPOUTENBHBIE MaTEpPHAJIBL,
KOHCTPYKLIMOHHBIE ~ MATEpPUAJBI, KPACKH, CTEKIO, KEPaMHMKA, MATepuanabl Adsl  3ICKTPOHUKH,
HAaHOMATCPUATBI, OPTAHHYECKUC H MUHCPAIBHBIC YIOOPCHHSL.

XuMmus U 3Z0POBBC HUCIOBCKA: TIPABUIA HCHOIB30BAHUS JCKAPCTBCHHBIX ITPCIIAPATOB, IMPAaBHIA
Oe30ImacHoro HCITOJTb30BAHUS MpenapaTos OBITOBOM XUMUHA
B MOBCCIHCBHOM JKU3HH.



MeXpeaMeTHBIE CBIA3H.

Peanuzamus MEKIPEAMETHBIX CBS3CH NPH H3YYCHUH OOIEH W HeopraHuueckod xmmuu B 11
KJIAcCe OCYILCCTBISCTCS UCPE3 MCIOIb30BAHHE KaK OOIIMX CCTCCTBCHHO-HAYYHBIX MOHATHH, TaKk U
MOHSITUH, SIBJSIIOLIUXCSI CHCTEMHBIMU AJIS1 OTACIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

O01ue ecTeCTBCHHO-HAYYHBIC TOHSITHS. HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJIU3, CHHTE3,
KJIaCcCU(UKALMS, ICPUOANIHOCTD, HAOTIOACHHUE, SKCIICPUMEHT, MOICITUPOBAHNE, H3MEPCHHE, SIBJICHHC.

@duzuka: Marepusd, OIHEPTHs, Macca, aroM, OJJEKTPOH, TIPOTOH, HEHTPOH, WOH, H30TOIl,
PaANOAKTHBHOCTD, MOJICKYJIA, SHCPrCTHYCCKUN VPOBCHB, BEIICCTBO, TEI0, 00BEM, arperaTHoe COCTOSHHUE
BCIIECTBA, (PUBHUCCKUE BEMUYMHBL U CAMHULBI HX U3MEPCHUS, CKOPOCTb.

Bronorus: xnerka, opranm3m, skocucteMma, OGmocdepa, MaKpo- U MHUKPOIJICMEHTBI, BHTAMHMHEL
OOMCH BEILCCTB B OPraHU3ME.

I'eorpadus: MuHEpanbl, FOPHEIC TOPOIBL, OIC3HBIC HCKOMACMBIC, TOILTHBO, PECYPCHL.

TexHomorust: XUMHYCCKAS OPOMBIIJICHHOCTD, MCTAJUIYPrUusd, TMPOU3BOACTBO CTPOUTCIBHBIX
MaTCpUaIoB, CEITbCKOXO3IUCTBCHHOC MNPOU3BOACTBO, MHULICBAA MPOMBINUICHHOCTD, (bapMaLIGBTI/I‘IGCKa}I
NPOMBIIIJICHHOCTb, TIPOU3BOACTBO KOCMCTHUYCCKUX TMPCHApPATOB, IMMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTCpPUAIOB, SJICKTPOHHAA TPOMBIIIUICHHOCTh, HAHOTCXHOJIOTHUU.

IUVIAHMPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMBI 110 XMMHWKU HA BA30BOM
YPOBHE CPEAHEI'O OBLLEI'O OFPA3OBAHMA

JIMMHOCTHBIE PE3YJIbTATbBI

®I'0C COO ycranasauBact TpeOOBAHHUS K PE3YJIbTaTAM OCBOCHHS OOYYAIOIIMMUCS MPOTPAMM
cpeaHero obmero obpazoBaHus (THYHOCTHBIM, MCTaNpPEAMCETHBIM W mpeaMerHeiM).  Hayuno-
METOJMYCCKOW OCHOBOH A1 pa3pabOTKU IIAHUPYSMBIX PE3YIbTATOB OCBOCHHS MPOrpaMM CPEAHETO
001Iero 00pa30BaHUSI SIBISICTCS CUCTEMHO-ACITCIBHOCTHBIN TOAXO/T.

B cooTBeTCTBHH ¢ CHCTEMHO-AEATEIBHOCTHBIM TOJXOAOM B CTPYKTYPE JIMIHOCTHBIX PE3yIbTATOB
OCBOCHHUSI TpeaMera «XUMHS» Ha YPOBHE CpemHEro oOIiero oOpasoBaHUsS BBIACICHBI CIACAYIOIINC

COCTaBJIAKOINC:

OCO3HAHMEC OOYYAOIIUMUCS POCCHHCKOH TPaKJAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEABHOCTH H CAMOOIPEACICHUIO,

HAITHMYIHUC MOTUBAIINH K O6y‘ICHI/IIO;



LICICHATPABICHHOES PA3BUTHE BHYTPCHHUX YOCIKICHHUH TUYHOCTH HA OCHOBE KITFOUCBBIX LICHHOCTCH
Y UCTOPHUCCKHUX TPATULUE 0a30BOH HAYKH XUMHUU;

FOTOBHOCTh U CHIOCOOHOCTh O0YYAIOIIUXCS PYKOBOACTBOBATHCS B CBOCH JCITEIBHOCTH [ICHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAMM, PUCYIIIMMHU LIEIOCTHOH CUCTEME XUMHUUCCKOrO 00pa30BaAHMUS,

HATUYHMC TPABOCO3HAHUS SKOIOTMYCCKOH KYTbTYPH M CIIOCOOHOCTH CTaBUTh LECIH U CTPOUThH
SKHU3HCHHBIC MIJIaHBL

JluuHOCTHBIC PE3yNbTATBl OCBOCHUS MPEAMETA «XHUMHS MOCTUTAKOTCS B CAWHCTBE YICOHOH H
BOCIIUTATENBHOU JAEATEIBHOCTH B COOTBETCTBUH C T'YMAHUCTHUYECKHUMH, COLUOKYJIBTYPHBIMH, AYXOBHO-
HPABCTBCHHBIMHM LEHHOCTSIMH W HICATAMH POCCHHCKOTO TPAXKAAHCKOTO OOIICCTBA, MPUHSTHIMU B

O6H.I€CTB€ HOpMaMH W TPaBUJIAMH TIOBCACHUS, CHOCO6CTBYIOH.II/IMI/I npoocccaM CaMOIIO3HaHU:,
CaMOpPa3BUTHUA U HPABCTBCHHOTO CTAHOBJICHU A JIMTYHOCTH o6yqafom1/1xc;1.

JIngHOCTHBIC PE3yNbTaThl OCBOCHHUS HpeaMeTa «XHMHUS» OTPAKAT CHOPMUPOBAHHOCTbH OIBITA
MO3HABATCIPHON M MPAKTUYCCKOH ACATEIBHOCTH OOYUAIOIIUXCS MO PEATH3ALUH MPHHATHIX B O0LIECTBE
LIEHHOCTEH, B TOM YHC/IE B YACTH:

1) rpaskaaHCKOro BOCIHTAHHUS:

0CO3HAHHS OOYUAIOIINMHUCS CBOMX KOHCTUTYLHOHHBIX MPaB U 0OS3aHHOCTCH, YBAXKCHHUS K 3aKOHY
U MPaBONOPSLAKY;

npeACTaBJICHUA O COUUATBHBIX HOPMAaX U IpaBUJIaX MCKITUITHOCTHBIX OTHOMICHHH B KOJIJICKTHUBC,

TOTOBHOCTH K COBMCCTHOM TBOPHGCKOﬁ ACATCIIBHOCTH TIPpHU  CO3AadHUU y‘IC6HbIX MIPOCKTOB,
peHICcHUn y‘IC6HbIX U MO3HABATCIIBHBIX 3a1a4, BBIITOJHCHUN XUMHYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH TOHUMATh W MPUHHMATh MOTHBBI, HAMECPCHMS, JTOTHKY WU apryMCHTBI APYTHX NPH
AHAJN3C PA3INYHBIX BHIOB YICOHOH ACATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIUTAHHS:
LIEHHOCTHOTI'O OTHOLICHUSI K HICTOPUUECKOMY U HAYYHOMY HACICIUIO OTCUECTBECHHON XUMUHU;,

VYBAXKCHHUA K TPOLCCCY TBOPUCCTBA B obmactu TCOPUU U MPAKTHYCCKOrO IMPUMCHCHHA XUMHHU,
OCO3HaHUA TOro, YTO AOCTIDKCHUA HAYKH CCTh PCIYJIbTAT JIIHUTCIBHBIX Ha6HIO,Z[€HHI>'I, KPOIIOTJIUBBIX
SKCICPUMCHTAJIBHBIX ITOUCKOB, MOCTOAHHOI'O TpyAa y‘IéHbIX U IIPAKTHUKOB,

HUHTCPCCA U MO3HaBATC/IbHBIX MOTHUBOB B NOJYYCHHUU U MOCIACAVIOIICM AaHAJIU3C I/IH(I)OpMaLII/II/I (6}
nepcaAOBbIX TOCTUKCHUAX COBpeMeHHOI\/'I OTCUYCCTBCHHOM XHUMUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHHS:
HPABCTBEHHOI'O CO3HAHMUS, 3STUUECKOT0 MOBEACHUA,

CIIOCOOHOCTH OLICHHUBATH cUuTyanuu, CBA3aHHEBIC C XUMHYCCKHUMH SIBIICHUSIMH,
U IpUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACHh HAa MOPAJTbHO-HPaABCTBCHHBIC HOPMbBI U ICHHOCTHU,

TOTOBHOCTHU OLICHUBATH CBOE MOBECACHUE U NOCTYNKU CBOUX TOBapI/IH.IGI\/'I C HOSI/ILII/II\/'I HPaBCTBCHHBIX
" IIPABOBBIX HOPM U OCO3HAHUC HOCJ'IG,Z[CTBI/II\/'I OTHUX MOCTYIIKOB,

4) popMupoOBaHHS KYJLTYPbI 3A0POBbS:



MOHUMAHUS  I[ICHHOCTEH 340pPOBOr0 W 0O€30macHOro  o0pasa  JKU3HH, HEOOXOTUMOCTH
OTBCTCTBCHHOT'O OTHOIIICHUS K CO6CTBCHHOMy (I)I/ISI/I‘{CCKOMY " INCUXUICCKOMY 30POBBIO,

COOTFOACHUS MPaBKT OE30MACHOr0 OOPAIIEHUS C BEUICCTBAMH B OBITY, MOBCCIHCBHOW KU3HU U B
TPYAOBOH AEATEIBHOCTH,

MOHUMAHMS LICHHOCTH TPAaBUI WHAWBHAYAJIBHOIO U KOJUICKTUBHOTO OC30MAacHOrO IMOBCIACHUS B
CUTYALUSIX, YTPOKAKOIINUX 3J0POBBIO U XKU3HU JTHOACH;

OCO3HAHMS TOCICACTBUH M HEMTPUATHS BPCIHBIX MPHUBBIUCK (YIOTPEOICHHS ATKOTOMS, HAPKOTHKOB,
KYPCHHS);

5) TpyAOBOro BOCIIUTAHHS:

KOMMYHUKATUBHOU KOMIICTCHTHOCTH B Y4COHO-HUCCICI0BATEIBCKON ACATCIBHOCTH, OOIICCTBEHHO
MOJIE3HOM, TBOPUECKON U JPYTHUX BUJAAX ACITENbHOCTH;

YCTAHOBKH Ha AKTHUBHOC YYACTHC B PCHICHUU TMPAKTUUCCKUX 3adavl COLII/IaJ'IbHOI\/'I HaIpaBJICHHOCTHU
(B paMKax CBOETO K/1aCCa, IIKOJIBI);

UHTEpECca K MPAKTHUECKOMY H3YUEHHIO mpodeccuil pa3nmudHOro poja, B TOM YHCIE HA OCHOBE
MPUMCHCHUS MPESIMETHBIX 3HAHUH 110 XUMUH;

YBAKEHUS K TPYAY, JOJAM TPYAA U Pe3yabTaraM TPYAOBOU AEATEIbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHAMBHAYAIBHOW TPACKTOPUH 0Opa3oBaHus, Oyayiei
HpO(bCCCI/II/I U pcanusalvu CO6CTB€HHLIX JKHU3HCHHBIX ILJIAHOB C y‘IéTOM JIUYHOCTHBIX HHTCPCCOB,
CIOCOOHOCTEH K XHMHH, HHTEPECOB U MOTPSOHOCTEH 00IIeCTBA,;

6) 3K0JIOrHYECKOr0 BOCITUTAHHUS:

SKOIOTHUCCKY TICTCCO0OPA3HOr0 OTHOMICHHS K MPHUPOAE, KaK UCTOUYHHUKY CYIICCTBOBAHMS JKU3HU
Ha 3eMie;

IIOHUMAaHHA rno6aanoro XapakTepa ISKOJIOrMUCCKUX HpO6J’I€M, BIUSIHHUA JSKOHOMHYCCKHX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOU CPEBI;

OCO3HaHUA HCO6XO,Z[I/IMOCTI/I HUCIOJIb30BAHUA ,Z[OCTI/I)KGHI/II\/'I XUMHUHU O PCHICHUA BOIIPOCOB
PAMUOHAIBHOI'O MPUPOAOTIOIb30BAHUA

AKTUBHOTO HEMPUATHSI JCHCTBUI, MPUHOCAILIUX BPEA OKPYXKAMOLIEH NPUPOAHOH Cpeae, YMEHMs
MPOTHO3UPOBATh HEOMATONMPHATHBIC JKONOTHUCCKUEC TMOCICACTBUS MNPCANPUHHUMACMBIX JCHCTBHH H
HNpeaOTBPAIATh HX;

HATUYHS PA3BUTOTO HKOJOTHYCCKOTO MBIIITCHHUS, SKOIOIMUCCKOH KYIbTYPEL, ONBITA ACATEIbHOCTH
SKONOTHYCCKOH  HANpaBJICHHOCTH, VMCHHS  PYKOBOACTBOBATbCS HUMH B [O3HABATCIBHOMH,
KOMMVHHKATHBHOH M COLMATBHOH MPAKTHKE, CIOCOOHOCTH W YMCHHS aKTHBHO TNPOTHBOCTOATH
uaconoruu xemMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

chOPMHPOBAHHOCTH MHPOBO33PCHUS, COOTBCTCTBYIOIIEIO COBPEMCHHOMY VPOBHIO Pa3sBHTHS
HAYKH U OOIICCTBCHHOU NPAKTHKH,



MOHUMAHHS CIICHM(PHUKY XUMHN KaK HAYKH, OCO3HAHUS ¢ PoId B (DOPMHUPOBAHUH PALIHOHATBHOTO
HAYYHOTO MBILIICHHS, CO3AAHHH LICJIOCTHOrO MPEACTABICHUS 00 OKPYKAIOIEM MHPE KaK O CAMHCTBE
MPHPOABI M UCIOBCKA, B TMO3ZHAHUU NPUPOAHBEIX 3aKOHOMCPHOCTEH M PELICHUU MPOOIEM COXPAHCHUS
HPUPOJHOTO PABHOBECHSL;

VOCKIEHHOCTH B OCOOOM 3HAUUMOCTH XHMHH A7 COBPEMCHHOH IUBHIM3ALMH. B ¢
I'YMAHHCTHYCCKOH HAIPABICHHOCTH W BAXKHOH PONH B CO3JAHHMH HOBOW 0a3bl MATCPHATIBHON KYIBTYPBL,
pelicHUN roOambHBIX MPOOJIEM YCTOHYHMBOrO Pa3BUTHSA UEIOBCUCCTBA — CHIPHCBOH, SHEPIECTHUCCKOU,
MUIICBOH U SKOJOTMYCCKOW OE30MACHOCTH, B Pa3BUTHH MCAMLIMHBL, OOCCIICUCHHH YCIOBHU YCICLIHOTO
TPYZA2Q U 3KOJIOTHUCCKH KOM(OPTHOMN JKU3HHU KAKAOrO HWICHA O0IECTBA;

€CTECTBEHHO-HAYYHOU TPAMOTHOCTH: MMOHUMAHMS CYLHTHOCTH METOJOB MO3HAHUS, HCIOAb3YEMBIX B
CCTCCTBCHHBIX HayKaX, CHOCOOHOCTH HCHONb30BaTh MOJYYAEMbIC 3HAHHS TS aHATH3A U OOBSICHCHHS
SABICHUH OKPYKAIOIICIO MHPA U MPOUCXOISIINUX B HEM HM3MCHCHUH, YMCHHS OCTaTh OOOCHOBAHHBIC
3aKITIOUCHHS HA OCHOBC HAYYHBIX (DAKTOB M MMEIOLIUXCS AAHHBIX C LCTBIO MOMYUYCHUS! JOCTOBCPHBIX
BBIBOJOB;

CIIOCOOHOCTH CaAMOCTOSITCIIBHO HCHOIB30BATE XUMHUUCCKUC 3HAHUS AL PCHICHU A HpO6J’I€M B
PCaIbHBIX KUBHCHHBIX CUTYAITUAX,

HUHTCPCCA K IMO3HAHUIO U HUCCIIC0BATCIBCKOM ACATCIPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPA30BAHHIO M CAMOOOPA30BAHMIO, K AKTHBHOMY
MOJYUCHUIO HOBBIX 3HAHHH 10 XUMHH B COOTBETCTBUH C YKH3HCHHBIMH NOTPEOHOCTIMU;

HHTEpeca K 0COOCHHOCTIM TPYAa B Pa3mH4HbIX cdepax npodhecCHOHATBHON ACATCIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YABTATH OCBOCHHS YICOHOTO mpeaMeTa «XHMHUS» HA YPOBHE CPEIHETO
00111ero 00pa30BaHUs BKIKUAOT!

3HAYUMBIC IS (OPMHPOBAHHUS  MHUPOBO33PCHHS — OOYUANOMIUXCS — MOKIUCLHUILTHHAPHBIC
(MEKIIPEAMETHBIC) OOLICHAYYHBIC MOHSTHS, OTPAXKAMOIIUC LCIOCTHOCTh HAYYHOH KAPTHUHBI MHPA U
crnetu( UKy METOOB MO3HAHHMSI, UCTIOIb3YEMBIX B €CTCCTBCHHBIX HAyKaX (MAaTCPUsl, BEIICCTBO, SHEPTHS,
ABIICHUC, MPOLECC, CHCTEMA, HAYYHBIA (aKT, NMPUHLMIL, TUIOTE3a, 3aKOHOMCPHOCTB, 3aKOH, TCOPHSL,
HCCIICIOBAHKC, HAOMIOACHHUE, H3MCPCHHE, SKCIICPUMEHT U IPYTHE);

VHUBCPCATBHBIC YUCOHBIC JCHCTBHS (IIO3HABATCIBHBIC, KOMMYHUKATHBHBIC, PETY/ISITHBHBIC),
obecnieunBaromue  (popmMupoBanue (PYHKIHUOHATBPHOW TPAMOTHOCTH W COLMAIBHONW KOMITCTCHI[HH
00YUAOLITHXCS

CIIOCOOHOCTB o0 y4aromuxcs HCIOIb30BATh OCBOCHHBIC MEXKUCLIUILTHHAPHBIC,
MHUPOBO33PEHUYCCKUC 3HAHUS W VHHBEPCATBHBIC YUCOHBIC ACHCTBHS B MO3HABATCIBPHOH W COLIMATBHOM
MPAKTHKE.

MeTaHpe,Z[MeTHbIG PC3YIbTATHI OTpaXKaroT OBJIAACHHUC YHUBCPCAJIbHBIMU y‘IC6HbIMI/I
NO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMU ,Z[CI\/'ICTBI/IHMI/I.



OB.naz(el-me YHUBEPCAJIbHBIMH y'-lCﬁHbIMl/I no3HaBaATEJbHBIMH )_Iel‘/‘ICTBl/ISlMl/Iz

1) 6a3zoBbIe JIOrHYeCKHE JeHCTBHS:
CaMOCTOSTEIBHO (POPMYTMPOBATE M AKTYAIM3UPOBATE TIPOOIIEMY, BCCCTOPOHHE ¢€ pacCMaTPUBATh,

OMpeACIATE TC/IN ACATCIbHOCTH, 3aAaBasd MapaMCTpPbl U KPUTCPHUU UX AOCTHUXKCHUA, COOTHOCHUTDH
PE3YIbTATHI ACATCIBHOCTU C MOCTABJICHHBIMU LICIIAMU

HCTONB30BATh NPH OCBOCHUH 3HAHHH MPUEMBI TOTHUECKOrO MBILIIICHHS — BBIJCIATD XaPAKTCPHBIC
MPHU3HAKKA MOHATHH W YCTAHABIMBATE WX B3aHMOCBS3b, HCIONB30BATh COOTBCTCTBYIOIUC MOHITHS IS
OOBICHCHHS OTACTBHBIX (JaKTOB U SABICHUI;

BbI6I/IpaTb OCHOBAHUWA U KPUTCPUHN T K.]'IaCCI/I(bI/IKaLII/II/I BCIICCTB 1 XUMHYICCKHUX peaKHI/II\/'I;
YCTaHAB/INBATH NPUIUHHO-CIICACTBCHHBIC CBA3SH MCXKAY U3YHUACMBIMU ABJICHUAMU,

CTPOUTH JIOTHYCCKUC PACCYKACHUS (MHAYKTUBHBIC, ACAVKTHBHBIC, IO AaHAIOTHH), BBIIBIATH
3aKOHOMCPHOCTH W TPOTHUBOPCYHMS B PACCMATPHUBACMBIX SBICHHAX, (POPMYTHPOBATH BBIBOABI H
3AKIIOUCHUSL,

MPUMCHATE B MPOLICCCE MO3HAHUS, UCTIOIB3YEMBIC B XUMHUH CHUMBOJIHUYCCKUC (3HAKOBBIC) MOICIH,
MpeoOpa3oBbIBATE MOJCTIBHBIC MPEACTABICHUS — XHMHYCCKUH 3HAK (CHMBOM) 3JCMEHTA, XHMHUCCKAS
dopmyna, ypaBHCHHE XUMHICCKOW PEAKLIUN — NPH PCIICHHN YICOHBIX TTO3HABATEIBHBIX U MPAKTHYCCKUX
3aJa4, NPUMEHATh HA3BAHHBIC MOJAECIbHBIC NMPEACTABIACHMS OISl BBISIBJICHHUSI XapPaKTEPHBIX NPU3HAKOB
HU3y4acMbIX BEHICCTB U XUMHUUECKUX PEAKLIUI.

2) 0a30BbIe HCCIEAOBATENbCKHE JeHCTBHS:
BJIAACTh OCHOBAMHU MCTOA0OB HAYHIHOT'O IMO3HAHUA BCHICCTB U XUMHUYCCKUX pCaKHI/II\/'I;

(I)OpMYJ'II/IpOBaTb oI M 3aJa9d UCCICAOBAHUS, HUCIIOJB30BATh IOCTABJICHHBIC U CaAMOCTOATC/IIBHO
C(I)OpMy.]'II/IpOBaHHbIG BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IIO3HAHHUA U OCHOBBI IJId (I)OpMI/IpOBaHI/IH
THUIIOTC3BI IO MPOBCPKC MPABUIBHOCTU BBICKA3BIBACMBIX Cy>K,Z[€HI/II\/'I;

BJAJETh  HABBIKAMH  CAMOCTOSITEIBHOTO  IIAHUPOBAHHUS WU MPOBEACHUS  YUEHUYECKUX
SKCICPHUMCHTOB, COBCPIICHCTBOBATH VYMCHHS HAOMIOZATh 3a XOJOM IMPOLECCA, CaMOCTOATCIBHO
MPOTHO3HPOBATH Cro Pe3yabTar, GOopMyITHpoBaTh 0OOOWICHNS U BBIBOABl OTHOCHTEIBHO JOCTOBEPHOCTH
PE3VIBTATOB UCCICAOBAHUS, COCTABIAITE OOOCHOBAHHBIN OTUET O MPOACTAHHOU padoTe;

MPHOOPETATh OIMBIT YYCHUYCCKOW HCCIACAOBATCIBCKOW W MPOCKTHOM ACSTEIBHOCTH, MPOSBIIAITH
CHOCOOHOCTP U TOTOBHOCTh K CAMOCTOSTCIBHOMY IIOHMCKY METOJOB PELICHUS MPAaKTHUCCKHX 3a1ad,
HNPUMEHEHHUIO PA3JIUIHBIX METOA0OB MO3HAHUS.

3) padora ¢ undopmarueii:

OPHCHTUPOBATBCS B PA3NMUYHBIX HCTOYHHMKAX HHPopManmu (HayuHO-TIOMYISPHAS JUTEparypa
XHMHYCCKOTO COACPKAHMS, CIPaBOUHBIC Tocobms, pecypesl MHTepHeTa), ananu3uposats HHGOPMALHIO
pasTHYHBIX BUAOB W (GOPM MPCACTABICHHS, KPUTHYCCKH OLICHHBATh € JOCTOBCPHOCTD H
HEMPOTUBOPEUUBOCTD,



(hopMyIHUPOBATE 3AMPOCH U MPUMCHSTh PA3TUYHBIC METO/BI [PH MOUCKE W 0TOOpE nH(pOpMaLuy,
HCOOXOAMMOH /151 BBIMOJHECHUS yUeOHBIX 331a4 ONMPEACAEHHOIO THIIA,

MpHOOPETaTh OMBIT  HCIOMAb30BAHUS HWH(POPMALMOHHO-KOMMYHUKATHBHBIX ~ TCXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTCIBHO BRIOUPATh ONTHMATIBHYIO (GOPMY MpeacTaBiIcHUs HHGopMaLnu (CXeMbl, TpaduKH,
JuarpaMmsl, TabIHLbl, PUCYHKU H APYIHCE);

HCMONB30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA MpH padoTe ¢ XUMUUECKOH HHpopMmaimei:
MPUMCHATh MEKIPCAMETHBIC ((pU3HYECKHE M MaTeMaTHUCCKHE) 3HAKH M CHMBOIBL,  (POPMYIBL
abOpeBUATYPEL, HOMEHKIATYPY;

HCIOJb30BaTh U HpCO6paSOBbIBaTb 3HAKOBO-CUMBO/INYCCKUC CPCACTBA HATJIAAHOCTH.

OB.naz(el-me YHUBEPCAIBHBIMUH KOMMYHHKATHBHBIMHU )_Iel‘/‘ICTBl/ISlMl/Iz

3a/aBaTh  BOIPOCHI Mo  CymecTBy  OOCYXKJAacMOH  TeMbl B XOAC  AMAJIOra
I/I/ Ui JUCKYCCHUU, BBICKA3BIBATD UACH, (I)OpMy.]'II/IpOBaTb CBOU NPCAIOKCHUA OTHOCUTC/IBHO BBITIOJTHCHUA
MPEAIOKEHHON 3aJa4H;

BBICTYIIATH € TMPE3CHTAMCH PE3yIbTaTOB  TO3HABATCIABHOW  JCATCIBHOCTH, TOMYUCHHBIX
CaMOCTOSITCIBHO HITH COBMECTHO CO CBCPCTHHKAMH TIPW BBIMIONHCHUHM XUMHUYCCKOTO DKCTICPUMCHTA,
MPAKTHICCKON PabOTHI TI0 UCCICIOBAHUIO CBOMCTB U3YHIACMBIX BEINECCTB, PCATH3ANH YICOHOTO TIPOCKTA
u (hopmyTHpOBaTH BBIBOJIBL
MO Pe3yabTaTaM MPOBEACHHBIX HCCACIOBAHNM TyTEM COTJIACOBAHHS TO3HIHN B XOA¢ OOCY)KICHUSA W
0OMEHA MHEHHAMH.

OsBnaaeHue yHUBEPCATILHBIMH PEryJISITUHBHBIMH JeHCTBHAMHE:

CaMOCTOSTEIbHO MJIAHUPOBATh U OCYLIECTBIISTh CBOK MO3HABATENBHYIO ACITEIBHOCTD, ONPEACTISLL
e LeNMM W 3a4a4d, KOHTPOJIMPOBATE M IO MEpPE HEOOXOIUMOCTH KOPPCKTHUPOBATH MPEATIAracMbIi
aJArOpUTM JCHCTBHM NPH BBIMOJHCHUH YYCOHBIX W HCCICAOBATEIbCKHX 337a4, BHIOMpaTh HauOomiee
3¢ deKTUBHBIN CIOCO0 HX PCIICHHS ¢ YIETOM MOMYUCHHS HOBBIX 3HAHHH O BEIIECTBAX M XHMHUYCCKHX
peakLusIX;

OCYIICCTBIIATE CAMOKOHTPOJIb CBOCH ACATCIHPHOCTH HA OCHOBC CAMOAHAIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI



10 KJIACC

[IpeamerHBIC pe3yabTaTE OCBOCHUS Kypca «OpraHryeckas XUMH» OTPasKaroT:

cOPMHUPOBAHHOCTD MPEACTABICHUH O XHMHUYECKOH COCTABISIOIICH —CCTECTBCHHO-HAYYHOU
KapTHHBEI MHPA, POJIH XUMHH B [MO3HAHUH SBJICHUH NPUPOALL, B (POPMHUPOBAHUH MBILIJICHUS U KYJIbTYPHI
AUMYHOCTH, ¢ (DYHKLHMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW [Tl PCLICHHS MPAKTHUECKUX 33434 H
3KOIOTHICCKH 0OOCHOBAHHOTO OTHOLICHHUS K CBOCMY 3J0POBBIO H MPHPOIHOH CPEAC;

BJIQJCHUEC CUCTEMOM XUMUYECCKUX 3HAHUN, KOTOpAsl BKIHOYACT. OCHOBOIMONATANOIINE MOHSITH
(XUMHYECKUH ~ 3MEMCHT, aToM, OJJCKTPOHHAas  00OJOYKAa  atomMa, MOJCKYIA,  BAJICHTHOCTD,
3JCKTPOOTPULIATCIBHOCTE, XUMHYUCCKAS CBA3b, CTPYKTYpHas (opmyna (pa3BEPHYTAs U COKPALIEHHAS),
MOJIb, MOJISIPHASI Macca, MOJSAPHBIA 0OBEM, YITICPOAHBIM CKENeT, (PYHKIUOHANBHAS TPYINA, PaIUKaL,
HU30MEpHS, U30MEPBI, TOMONOIMYECKHM Psi, TOMONOTH, YIICBOAOPOABI, KHUCIOPOJ U a30TCOACPKALIUE
COCAMHCHHS, MOHOMED, NOJUMEDP, CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYIAPHBIC COCAMHCHHA); TCOPHU H
3aKOHbI (TCOpHUsSl CTPOCHUs opranmueckux semects A. M. Byrneposa, 3akoH COXpaHECHHS MacChl
BCILCCTB); 3AKOHOMCPHOCTH, CHUMBOJHYCCKHH $3BIK XMMHH, MUPOBO33PCHUCCKUC 3HAHUS, JICKALINC B
OCHOBC MOHHUMAaHHS MMPHYHHHOCTH U CUCTCMHOCTH XUMHUUCCKHUX SIBICHUH, (PAKTOTOTHUCCKUEC CBEACHUS O
CBOWCTBAX, COCTABE, MOTYUCHHH H OC30MACHOM HCIOIb30BAHUM BKHCHIIHNX OPraHWYCCKUX BCLICCTB B
OBITY U MPAKTHUCCKOU ACATCIPHOCTH YCIOBEKA;

cOPMHUPOBAHHOCTh YMCHHH BBUIBILITH XApPaKTCPHBIC MPH3HAKH MOHATUH, VCTAHABIMBATE HX
B3aUMOCBSI3b, HCIHONb30BATh COOTBETCTBYIOIIUE TMOHATHS MOPU ONHMCAHMHM COCTaBa, CTPOCHUS U
HNPEBPALICHUN OPTaHUYIECKUX COCAUHCHUM;

chOPMHUPOBAHHOCTE YMEHHU HCIONB30BaTh XHMHUYCCKYIO CHMBOIHKY AT COCTABIICHHS
MOJICKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaInEHHON) (OPMYI OPraHUYCCKHX BCIICCTB H
YPaBHCHUN XUMHYECKUX PEAKLUUN, H3rOTABIMBATD MOJCIU MOIECKYJI OpPraHUYECKUX BEINECTB A
WITHOCTPALMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUSL;

chOPMHUPOBAHHOCT YMCHHUH YCTAHABIUBATE PUHAIC)KHOCTh H3YUCHHBIX OPTraHUYCCKHX BCILICCTB
M0 UX COCTABY M CTPOCHHIO K ONPEACIEHHOMY KIAcCy/TPYIIE COSTUHEHUH (YTIEBOIOPOABI, KUCIOPOA U
a30TCOACPIKALINE COCOUHCHUS, BBICOKOMONICKY/LIPHBIC COCIWHCHUS), JAaBaTh WM HA3BaHHA IO
cucremarniacckor Homenkmatype (IUPAC), a takke NpuBOAUTE TPHBHAIBHBIC HA3BAHHS OTACTBHBIX
OPTaHWYCCKHX BCLICCTB (3TWICH, TMPOMMICH, AaUCTHICH, OTHWICHIJIMKONb, TIJIHLEPUH, (eHom,
dopmampaeTHA, ALETANBACTHA, MYyPaBbUHAS KHCIOTA, YKCYCHAs KHCIOTA, OJEHHOBAs KHCIOTA,
CTeapUHOBAsI KUCIOTA, TTII0K03a, PPYKTO3a, KPaxMal, HEUTI0N03a, TIHLIUH);

chOPMHUPOBAHHOCTD YMCHHS OMPCACTATh BUABI XHMHUUYECKON CBA3H B OPraHHUYCCKUX COCIUHCHUSX
(omuHApHEIC U KPATHBIC),

c(hOPMUPOBAHHOCTE YMCHHS IPUMCHSITH MOJIOKCHHS TCOPUH CTPOCHHUSI OPTAHUYECKUX BEIIECTB A.
M. bytaepoBa aiast OOBSICHCHHUSI 3aBHCHMOCTU CBOWCTB BELICCTB OT KX COCTABA W CTPOCHUS, 3aKOH
COXpaHEHUS MACChl BEIIECTB;

c(hOPMUPOBAHHOCTE YMCHHH XapaKTCPU30BATh COCTAB, CTPOCHUE, (DU3UUCCKHE W XUMHUCCKHC
CBOI\/'ICTBa TUITNYHBIX HpC,Z[CTaBI/ITe.]'ICI\/'I paSHI/IquIX KJIACCOB OpI‘aHI/IquKI/IX BCIICCTB (MeTaH, JTaH, 3THJICH,
MPOMUJICH, anetuncH, OyraaueH-1,3, metunOyrtaaueH-1,3, OCH30/m, METAHOI, 3TAHOJ, JTHJICHIIMKOIb,
ruuepuH, (PEHOJ, alCTANbACTHA, MYPaBbUHAS U YKCYCHAs KHCIIOTHI, TJFOKO03a, KPaxmal, LE/TII03a,



aMUHOYKCYCHAas KHCIOTAa), WUIIOCTPUPOBATh TEHETUUYECKYIO CBI3b MEXKIY HHUMHA VPaBHEHHAMH
COOTBETCTBYIOIINX XUMUYCCKUX PCAKLIUH C UCTTONB30BAHUEM CTPYKTYPHBIX (opMyT;

cOPMHUPOBAHHOCTD YMCHHS XapaKTCPH30BATh HMCTOUYHHKH YIJICBOAOPOAHOrO ChIpbs (HEedTh,
MPUPOAHBIA Ta3, VYrojb), CIOCOOBI HUX TMEpepaboTKH M MPAKTUYCCKOC NPUMEHCHHE MPOXYKTOB
nepepaboTKH;

cOPMHUPOBAHHOCTD YMEHUH NPOBOJUTh BBIYMCICHUS IO XHMHUCCKHM VPABHCHHSM (MAaccChl,
00bEMa, KOJIMYECTBA HCXOOHOTO BCLICCTBA HIIM MPOAYKTA PEAKIHH IO W3BECTHBIM Macce, 00BEMY,
KOJIUYECTBY OJHOTO u3 HUCXOJHBIX BELIECTB
WJIH IPOAYKTOB PEAKLIHHN);

c(hOPMUPOBAHHOCTE YMCHUU BIAJACTh CHCTEMOH 3HAHUH OO0 OCHOBHBIX METOJAAX HAYYHOTO
MO3HAHUSI, UCMOb3YCMBIX B XHMHH MPH H3YUCHHH BCIICCTB W XUMHUCCKUX SIBACHUN (HAOIOJCHHE,
M3MCPCHUE, OSKCICPUMEHT, MOJCIUPOBAHUE), HCMOIb30BATH CHUCTCMHBIC XUMHUYCCKHE 3HAHUS IS
TNPUHATUS PEUIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTyalUdX, CBA3aHHBIX C BELIECTBAMH M HX
MPUMEHEHUEM,

c(hOPMUPOBAHHOCT YMCHHH COOMFOAATh TPABWIA MMOJB30BAHUS XUMHYCCKOH MOCYI0H U
1a00opaTOpHBIM O0OPYIOBAHHEM, a TAaKKe MpaBUia OOpAINCHHS C BCUICCTBAMH B COOTBETCTBUH C
WHCTPYKIHSIMH 110 BBITOJHCHUIO J1a00PATOPHBIX XUMHUSCKUX OTBITOB;

c(hOPMUPOBAHHOCTE ~ YMCHUN  IUIAHUPOBATh M BBHINOJHITh  XUMHUCCKHH  OKCICPUMEHT
(TmpeBpalneHUs] OPraHUYCCKUX BEUICCTB MPHU HATPEBAHUH, MOMYUCHHE STHUICHA W M3YUCHUC €0 CBOWCTB,
KAQUCCTBCHHBIC PCAKIMK OPraHUYCCKUX BEIICCTB, ACHATYpAllds OCIKOB MPHU HATPCBAHUH, LBETHBIC
peakiuu OCNKOB) B COOTBETCTBUU C MPABUIAMH TCXHUKH OC30MACHOCTH MPHU OOPAIICHUH C BEUICCTBAMH U
1a00paTOPHBIM O0OPYIOBAHUEM, MPSACTABIATh PE3YJIbTATHl XUMHUCCKOTO 3SKCIICPUMEHTA B (opme
3aMuCH  YPaBHCHUN COOTBETCTBYIOIIMX pEaKuuii U (OpMYyJTHPOBATH BBIBOABI HA OCHOBE JTHX
PE3yaBTATOB;

chOPMHUPOBAHHOCTD  YMCHHHM  KPUTHYCCKH  aHANM3HPOBATH  XHUMHUYCCKYIO  HH(OpPMALHIO,
MOIYYACMYIO U3 Pa3HBIX HCTOUYHUKOB (cpeacTsa MaccoBod uHpopmarmu, MHTEpHET U APYTrHx);

c(hOPMUPOBAHHOCTE YMCHHE COOJIIOJATE MPaBUIA SKOJOTMUCCKH LEICCO00PA3HOrO MOBSACHUS B
OBITY W TPYJOBOH ACATCIPHOCTH B LEIAX COXPAHCHHUS CBOSTO 3M0POBbS U OKPYKAKMICH MPHPOIHON
Cpeabl, OCO3HABATH OMACHOCTb BO3ACHCTBHSL HA >KMBBIE OPTraHH3MBbl ONPEACACHHBIX OPTraHHUYCCKUX
BemecTB, moHumas cmbicn nokasatenas [IJK, mogcHsaTe Ha mnpumepax crmocoObl YMEHBLICHUS H
MPEIOTBPAICHHS X BPSIHOTO BO3ACHCTBHS HA OPTAaHU3M UCIOBCKA,

AJIA o6yqafomnxc;1 C OrpaHUYICHHBIMHU BO3MOKHOCTAMHU 300POBbA. YMCHHUC MMPUMCHATD 3HAHUA 00
OCHOBHBIX AOCTYITHBIX MCTOAAX MO3HAHU:A BCINCCTB U XUMHUICCKUX HBHCHHﬁ;

JUTSL CIICOBIX W CAA0OBHIMIIMX OOYYAOIIMXCS. YMCHUE HCIOAB30BATh PEIbeHHO-TOUCUHY IO
cuctemy oboznaucHwuit JI. bpatiist qist 3amucu XxumMudeckux hopmy.

11 KJIACC

[IpeameTHBIC pe3yabTaTH OCBOCHUS Kypca «O0Imas n HeOPraHUUeCcKas XUMHUSD) OTPaAKAKOT:



c(hOPMUPOBAHHOCTh TMPCACTABICHUH, O XHUMHYECKOH COCTaBISIOUICH ©CTECTBCHHO-HAYIHON
KapTHHBI MHPA, POTH XUMHU B MMO3HAHHUH SIBJICHUN TPUPOABI, B (DOPMHPOBAHHH MBILUTICHUS H KYJIbTYPHI
JAUYHOCTH, € (PYHKIMOHAJIBHOW TPAMOTHOCTH, HCOOXOAMMOHN /i1 PCUICHHS MPAKTHYCCKUX 3a1a4 |
3KOIOTHYECKH 0OOCHOBAHHOTO OTHOLICHUS K CBOCMY 3J0POBBIO H MPHUPOAHOH CPEAC;

BJIQJACHUE CHUCTEMON XHUMHYECKHUX 3HAHUM, KOTOpasg BKIIOYACT. OCHOBOMOJATarOIINE MOHSATHSA
(XMMUYECKUIN 3IEMEHT, aTOM, U30TOI, S-, P-, d- 3JICKTPOHHBIC OPOUTAIH aATOMOB, HOH, MOJICKYIA, MOJIb,
MOJISIPHBIH 00BEM, BAJICHTHOCTH, 3ICKTPOOTPUIATCIBHOCTh, CTCICHb OKUCICHUS, XHMHUYCCKAS CBSI3b
(KoBaJICHTHASI, UOHHAS, METAUTMYCCKASI, BOAOPOAHAS), KPUCTAUTMUYCCKAS PCHIETKA, THIBI XUMHUCCKHX
peaKkuuii, pacTBOp, SAEKTPOJMUTHL, HEINEKTPOIUTHI, JIEKTPOIUTHUECKAS JUCCOLMALIUS, OKHUCIUTEND,
BOCCTAHOBHUTE/Ib, CKOPOCTh XHMHUCCKOW PEAKIIMH, XUMHUSCKOS PABHOBECHUE); TCOPUH U 3AKOHBI (TCOPHS
SICKTPOIUTHICCKON AUCCOIHAIIH, icproantacckuii 3akoH . Y. MeHaeneesa, 3ak0H COXPAHCHUS MACCHI
BCIICCTB, 3aKOH COXPAHCHUSI M MPEBPAIICHUS YHCPTHH MPH XUMUYCCKUX PCAKIHIX), 3AKOHOMCPH OCTH,
CUMBOJMYCCKUH S3BIK XHUMHH, MHPOBO33PCHUCCKHUC 3HAHUA, JICKAIIUC B OCHOBC IMOHUMAHUSA
MPUYUHHOCTH U CUCTEMHOCTH XHMHUCCKHUX SIBJICHUH, (DaKTOJOTHYCCKUE CBEACHHS O CBOMCTBAX, COCTABE,
MOMYICHUH U OC30MACHOM UCMOIb30BAHUHM BAKHCHINIHUX HCOPTAHMUYCCKUX BCIICCTB B OBITY H
MPaKTUYECKOHN AEATEIBHOCTH YETI0BEKA,

cOPMHUPOBAHHOCTD YMCHHH BBUIBILITH XAPAKTCPHBIC MPHU3HAKH MOHATHH, YCTAHABIMBATH WX
B3aUMOCBSI3b, UCIOIb30BATh COOTBETCTBYIOINUE MOHATUS MPU OMUCAHUU HEOPTaHUYECKUX BELIECTB U HX
HNpEeBPALICHUN;

chOPMHUPOBAHHOCTD YMCHHI HCIOIB30BATh XUMUYCCKYID CHMBOIHKY JJISI COCTABICHUS (OPMYI
BCIICCTB M VPAaBHCHUHM XHMHUYCCKHX peakuui, cucreMarnueckyio HoMenkaatypy (IUPAC) w
TPUBHAJIBHBIC HA3BAHUS OTIACIbHBIX HECOPraHWYCCKHX BCLICCTB (YTrapHBIA ras, VIIACKHUCTbIN ra3, aMMHaK,
raiméHas U3BECTh, HETAIEHA U3BECTh, TUThCBAS COAA, MUPUT H APYIHCE);

c(hOPMUPOBAHHOCTE YMCHHH OMPEACISATh BAJCHTHOCTh W CTCICHD OKHUCACHHS XHUMHYCCKUX
3JCMCHTOB B COCIMHCHHSIX PA3IHYHOrO COCTABA, BHA XHMHYCCKOW CBsI3M (KOBAJCHTHASI, HOHHASI,
METALIHYCCKAs, BOAOPOIHAS) B COCAMHCHUSX, THUIT KPUCTAUTHICCKON PEIIETKH KOHKPETHOTO BCIIECTBA
(aromHas, MOJICKyNSIpHAs, MOHHAS, MCTAIMYCCKAs), XapakTep CPeabpl B BOAHBIX PAcTBOPAX
HEOPTaHUYECKUX COETUHEHUH,

c(hOPMUPOBAHHOCTh YMCHHH YCTAHABIMBATH MPHUHAICKHOCTh HCOPTaHHUUSCKUX BEIICCTB MO HX
COCTaBY K OMPCIACIEHHOMY KIACCY/TPYIIE COSAMHCHUN (MPOCTHIC BEIIGCTBA — METAJUIBI M HEMCTAJLIbI,
OKCH/IbI, OCHOBAHUSI, KUCITIOTHI, aM()OTCPHBIC THAPOKCHIBI, COJIH);

c(hOPMUPOBAHHOCTE YMEHUU PACKPBIBATE CMBICI nepuoandeckoro 3axona [[. WM. Menaencesa u
JEMOHCTPHPOBATh €r0 CUCTEMATH3HPYIOLIYIO, OOBSICHUTCIBHYIO H MPOTHOCTHUCCKYIO (DYHKLIMU;

cOPMHUPOBAHHOCTD YMCHHH XapaKTCPH30BATh 3IEKTPOHHOE CTPOCHHC aTOMOB XHMHUYCCKUX
sneMeHTOB 1-4 mepuomoB llepmommueckoit cucremsl xmvuuccknx snmemcHTOoB [l WM. Mernaencesa,
WUCTIONB3YSl TOHATHSA «S-, P-, d-DICKTPOHHBIC OPOUTANNY, «PHEPLETHUYCCKHC YPOBHU», OOBICHATH
3aKOHOMCPHOCTH H3MCHCHHS CBOMCTB XHMHUYCCKHUX 3JCMCHTOB M HX COCOUHCHUH IO TEPHOAAM H
rpyrmam Ileproandeckoii cuctembl xumuaeckux 3iaeMenTos [ . Menneneesa;

c(hOPMUPOBAHHOCTE YMEHUH XapaKTCPHU30BaATh (OMUCHIBATH) OOMIME XUMHUYCCKHUE CBOWCTBA
HCOPTAHUYCCKUX BCIICCTB PA3AMYHBIX KIACCOB, MOATBEPIKIATH CYIICCTBOBAHHUE TCHETUUYCCKOU CBSIZH
MEKIY HEOPTAHUYCCKUMH BCHICCTBAMH C MOMOINBK) VPABHCHHH COOTBETCTBYIOMIMX XHMHUCCKUX
peaKLHMii;

c(hOPMHUPOBAHHOCTE YMCHHS KJIACCU(PUIIUPOBATh XUMUUICCKHE PEAKLIUU M0 PA3TUIHBIM MPU3HAKAM
(uMcny W COCTaBY PEArHPYIOIIUX BEIISCTB, TCILIOBOMY A((]EKTY peakiuu, HU3MCHCHUIO CTCICHCH
OKHCJICHUS 3JICMEHTOB, 00PaTHMOCTH PCAKLIUH, YIACTHIO KATAIU3aTopa);



chOPMHUPOBAHHOCTD YMCHHH COCTAaBIATh YPABHCHHS PEAKUMU DPA3MHYHBIX THUIOB, IMOIHBIC H
COKpAIUEHHBIC YPABHCHUS PEAKLUH MOHHOIO OOMCHA, VUUTHIBAS YCIOBHS, HPH KOTOPBIX OTH PEAKLIUH
HUAYT A0 KOHIIA;

c(hOPMUPOBAHHOCT YMCHUH MPOBOAWTH PEAKIHH, MOATBEPKAAOIINE KAYCCTBCHHBIA COCTAB
Pa3AuYHBIX HEOPTaHUYECKHUX BEILECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOPaX HEOPTaHUUECKUX BEILIECTB;

c(hOPMUPOBAHHOCTE YMCHUH PACKPBIBATH CYIIHOCTh OKHUCIHTCIBHO-BOCCTAHOBUTCIBHBIX PCAKIUI
MOCPEACTBOM COCTABJICHHUS SICKTPOHHOTO HanaHca STUX PEaKIHi;

c(hOPMUPOBAHHOCTE YMEHUH OOBSICHATh 3aBUCHMOCTb CKOPOCTH XHMHYECKOH pPEaKUUU OT
pasauuHbIX (PAKTOPOB; XAPAKTEP CMEHICHUS XUMHUYCCKOTO PABHOBECHS B 3ABHCHUMOCTH OT BHCIIHETO
BozacicTeus (npunuun Jle [latense);

c(hOPMUPOBAHHOCTE YMEHUH XapPaKTCPU30BATh XUMUYCCKHE MPOLECCH, JICKAIIME B OCHOBC
MPOMBILIICHHOTO TOMYYCHUSI CCPHOM KUCIOTHI, aMMHaKa, a TaKkkKe CHOPMUPOBAHHOCTH MPEACTABICHUN
00 00IIMX HAYYHBIX MPHUHIUINAX U SKOTOTUISCKUX MPOOIEMaX XUMHUCCKOT0 MMPOU3BOACTBA,

cOPMHUPOBAHHOCTD VMCHUH NPOBOJUTH BBIYHCICHHS C HCIOIb30BAHHECM MOHATHS «MAaccoBas
JOM4 BELICCTBA B PACTBOPE», 00BEMHBIX OTHOLICHUH Ta30B MPH XUMHYCCKUX PEAKLIMAX, MACCHI BEICCTBA
i 00bEMA Ta30B IO U3BECTHOMY KOIHUCCTBY BEILECTBA, MAcCe HIIH 00BEMY OZHOTO U3 YYACTBYIOIIHUX B
PCaKLMU BEINECTB, TEMIOBOrO 3¢QeKTa PEakLMKd Ha OCHOBC 3aKOHOB COXPAHCHHUS MAacChl BEIICCTB,
TIPEBPAIIECHNS U COXPAHEHUS SHEPTHH,

c(hOPMUPOBAHHOCT YMEHHUH COOMIOAATh MPaBUNA TOJB30BAHHS XHUMHUYCCKOW TOCYA0H W
1a00paTopHBIM O0OPYIOBAHHEM, a TaKkKe MpaBHIa OOPAINCHHS C BEUICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH 110 BBITOJHCHUIO J1a00PATOPHBIX XUMHUCCKUX OTBITOB;

chOPMHUPOBAHHOCTD YMCHHUH TUIAHHPOBATH U BBHIIONHATE XUMUYCCKHH SKCICPHUMEHT (Pa3noKCHUE
MNEPOKCUAA BOAOPOAA B MPHUCYTCTBUU KaTaau3aTopa, OMNPEACICHUE CPEAbl PAcTBOPOB BEIIECTB C
MOMOIIBI0 VHUBCPCATPHOTO HHOUKATOPA, BIMSHHC PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUUCCKOU
PCaKLNH, PEaKIMi HOHHOTO 0OMEHA, KAUCCTBCHHBIC PCAKLHH Ha cynbdaT-, KapOoHAT- U XJIOPHI-AaHHOHBL,
Ha KATHOH aMMOHHS, PCLICHUEC SKCICPUMCHTAIBHBIX 3aaad mo temaMm «Metamne» u «Hemeranas») B
COOTBCTCTBHH C MPAaBUJIAMH TCXHUKH OC30MACHOCTH MPH OOPAILCHUU C BCIICCTBAMHU M JTA0OPATOPHBIM
000pPYAOBAHHEM, MPEACTABIATh PE3YAbTATE XUMHUUECKOTO IKCICPHMEHTA B (JopMe 3amucH ypaBHCHHH
COOTBCTCTBYIOIIMX PEAKLUH U (POPMYIUPOBATE BBIBOIBI HA OCHOBC 3THX PE3YIbTATOB;

chOPMHPOBAHHOCTE ~ YMCHHHM  KPUTHUCCKH  AQHATM3UPOBATE  XUMHUYCCKYIO  HH(pOpMaLHIO,
MOAYYACMYIO U3 PA3HBIX HCTOYHUKOB (CPEACTBA MACCOBOM KOMMVHHKALWK, HTEpHET U APYTHX);

c(hOPMUPOBAHHOCTE YMCHHE COOJIIOJATE MPaBUIA SKOJOTMUCCKH LEICCO00PA3HOrO MOBSACHUS B
OBITY W TPYJOBOU OCATCIBHOCTH B LEMAX COXPAHCHHS CBOCTO 3JOPOBBS U OKPYKAIOLIEH MPUPOIHOU
Cpeapl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS HA JKUBBIC OPraHU3MBI ONPCACIEHHBIX BCILICCTB, MOHUMAS
cmbicn mokazarens I1JIK, mosgcHATe Ha mnpumepax crmocoOBl YMCHBIUCHHS M MPCAOTBPAILCHHS HX
BPCIHOTO BO3JACHCTBHS HA OPTaHM3M YCTOBEKA;

1A o6yqafomnxc;1 C OrpaHUYICHHBIMU BO3MOXKHOCTAMHU 3O0POBbA. YMCHHUC MMPUMCHATD 3HAHUA 00
OCHOBHBIX JOCTYITHBIX MCTOAAX MO3HAHUA BCICCTB U XUMHUYICCKUX HBHCHHﬁ;

JUTd  CACHBIX M CIaOOBUISIIMX OOYYAOLIMXCS: YMCHHE HCIONB30BATE PETbCHO-TOUCUHYIO
cuctemy oboznaucHwuit JI. bpatiist qist 3anvcn XxuMudeckux hopmy.
TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaumeHnosBaHue pa3nenos U TEM NPOTPaMMBbL Konnuectso vacos



/o Bcero KoHTponbHbIE IIpakTuueckue
padoThI padoThI
Paznen 1. TeopeTHyeckHe 0CHOBbI OPraHHYECKOH XHMHH
1.1 Tlpeamer opranmteckod xumuH. Teopns cTpoeHUA 3 0 0
opranuueckux coeruHeHud A. M. Bytieposa
Hroro mo pazaeny 3
Paznen 2. Yraesomopoasl
2.1 TlpenenbHBIC YTACBOAOPOIR — ATKAHBI 2 0 0
2.2 HenpenenbHBIC YIACBOAOPOIHL: ATKCHBI, ATKAAUCHBI, 6 0 1
ATKHHEBI
2.3 ApoMaTHYCCKUE YTIACBOIOPOIBI 0 0
2.4 TlpupoxHbIc HCTOYHHKH VTJCBOAOPOIOB U HX 3 1 0
nepepaboTka
Hroro mo pazaeny 13
Paznen 3. Kucnopoacogepakaiue opraHuyecKie COeAUHEHUs
3.1 Croupter. ®enon 3 0 0
3.2 Ampaerunsl. Kapbonosbie kucnotsl. CroxHbIC 3QHPBI 0
3.3 VYraesoxasl 1 0
Hroro mo pazaeny 13
Pasnen 4. AzoTcoaepskaiiie OpraHuuecKHe CoeJHHEHHS
4.1 Amuabl. AMUHOKKCTOTHI. bemku 0 0
Hroro mo pazmeny
Paznen 5. BeicokomonieKynsipHbIe COEAHHEHHS
5.1 Tlmacrmaccer. Kayuyku. Bonokna 2 0 0
Hroro mo pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
Ne n/mt HaumenosaHue pa3nenos U TEM NPOrPaMMBbI
| Bc
Pazgen 1. TeopeTHueckHe 0CHOBbI XUHMHH
1.1 Crtpoenue aromoB. llepuoaudueckuii 3akon u [lepuoanyeckas cucreMa XUMHUCCKUX 3IEMEHTOB [l
H. Menneneesa
1.2 CtpocHue BemecTsa. MHOroobpasue BEIIECTB
1.3 XHUMHYUCCKHUE PEAKIIUH

Hroro mo pazmeny

Pazgen 2. Heopranuyeckasi XuMust

2.1 Merannet
2.2 Hemeranner
2.3 CB43b HEOPTaHUYECCKUX U OPTAaHHYCCKUX BEIICCTB

Hroro mo pazmeny

Pasnea 3. XumMus H :KH3Hb

3.1 | XYMUA U )KU3HDb

Hroro mo pazmeny

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

ITIOYPOYHOE IVIAHUPOBAHME

10 KJIACC




Ne Tema ypoxka Konnuectso uacos

n/m Bcero KonutponbHbele Ilpaktnueckue Y
padoThI padoThI
1  Ilpexmer opraHHIECKOM XUMHH, €€ BOSHUKHOBEHHE, 1 0 0

Pa3BUTUC U 3HAUCHUC

2 Teopus cTpOCHHUs OPraHUYECKUX COCOMHCHHN A. M. 1 0 0
Bytneposa, €€ OCHOBHBIC MTOIOKCHUS

3  IlpencraBneHne 0 K1acCHPHUKALNN OPraHUYCCKHX BEINECTB. 1 0 0
Howmenknarypa (crcremaTtnieckas) v TPHBHATIBHBIC
HA3BaHH OPTAHUYCCKHUX BELICCTB

4 AJKaHBI. COCTAB U CTPOCHHUE, TOMOJIOTUICCKUMA Psi 1 0 0

5 Meran 1 3TaH — NPOCTCHIINC MPCACTABUTCIIH ATKAHOB 1 0 0

6  AIKCHBI. COCTaB U CTPOCHHUE, CBOUCTBA 1 0 0

7  DTHUICH ¥ NPONIICH — NPOCTCHUIINE MPEICTABHTEIH 1 0 0
AJIKCHOB

8  Ilpaxtuueckas padora Ne 1. «[lonyueHue sTHICHA U 1 0 1
HU3YUCHHUE €TO CBOUCTBY

9  Anxkaauensl. byramuen-1,3 u merunOyraguen-1,3. 1 0 0
[Tony4yeHnEe CHHTETHYECKOTO KayIyKa H PE3HHBI

10 AJKHHBI COCTaB U OCOOCHHOCTH CTPOCHHUS, 1 0 0
TOMOJIOTHYCCKHH Psil. ALCTHUICH — MPOCTCHIIIHIA
MPCACTABUTENb ATKHHOB

11 BerunciaeHns 1o ypaBHEHHIO XUMHUYIECKON peakinn 1 0 0

12 Apensr: 6eH301 U TOTY01. TOKCHYHOCTD ApPCHOB 1 0 0

13 T'eHeTHdEeCKas CBA3b YIICBOAOPOAOB, MPHUHAICKAIITIX K 1 0 0
Pa3IHYHBIM KIaccam

14 TlpupoxHsle HCTOYHHUKH YIIIEBOJOPOJAOB: IPHPOIHBIH ra3 u 1 0 0
MOy THHIC He(TAHBIE Ta3bl, HEPTh U NPOAYKTH €€
nepepaboTKu

15 TlpupoxHsie HCTOYHHUKH YIIIEBOJOPOJAOB: IPHUPOIHBIHN ra3 u 1 0 0
MOy THHIC He(TAHBIE Ta3bl, HEPTh U NPOAYKTH €€
nepepaboTKu

16 Koutponshas pabora mo pasaeny «Y riIeBoI0pOIBD 1 1 0

17 TlpeacnpHBIC OMHOATOMHBIC CTUPTHI. MCTAHOI U 3TAHOM. 1 0 0
Boxopoanas cB:a3e

18 MHOroaToMHBIE CIIUPTHL: FTHICHITIUKOIb U TIHLCPUH 1 0 0

19 ®ecHon: cTpocHHE MOTEKYIbI, PU3HYCCKUE U XUMHUCCKHE 1 0 0
CBOICTBA, MPUMECHECHUE

20 Angpaeruasi: GopMaTbICTHA U ALCTAIBACIH. ALICTOH 1 0 0

21 OaHOOCHOBHBIC MPEACIBHBIC KAPOOHOBBIC KUCTIOTHI 1 0 0
MYPaBbHHAS M VKCYCHAS

22 Tlpaxruueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 0 1
KHCTOTBD»

23 CreapuHOBas M OJICHHOBAS KUCIOTHI, KAK MPEICTABUTEIIN 1 0 0
BBICIINX KapOOHOBBIX KHCIOT

24 Cnoxabie >(pUPBl KaK MPOU3BOAHBIC KAPOOHOBBIX KHC/IOT. 1 0 0
TlMuaponus cnoxubIX 3¢upos

25 Mbplna Kak COMH BRICIINX KAPOOHOBBIX KHCIIOT, HX MOIOLIEE 1 0 0

JCUCTBHC




26  Xupel: ruaponn3, MpUMEHEHHE, OHOTIOrnIecKas Poiib 1 0 0

SKUPOB

27 Yraesoxwi: coctaB, knaccudukanus. Baxkueimue 1 0 0
MPEACTABUTENIHN: TTI0K03a, (PYKTO3a, caxaposa

28 Kpaxman u Hemioa03a Kak TPUPOIHBIC OJTUMEPE 1 0 0

29 KoutponeHas padora mo pasaeny «Kuciaopoacoaepxaruye 1 1 0
OPTaHUYECKHE COCAHHCHH

30 AMUHBI MCTHJIAMUH U AHUJIHH 1 0 0

31 AMUHOKHCIOTHI KaKk aM()OTCPHBIC OPraHHUCCKUS 1 0 0
coeaMHCHMA, UX drnonormiueckoe 3HaucHue. [lentuapt

32 benkun xak mpupoaHBEIE BEICOKOMOJICKYISIPHBIC COCTUHEHHS 1 0 0

33 OCHOBHBIC MOHITHS XUMHH BHICOKOMOJICKY/ISIPHBIX 1 0 0
COCAMHCHHH

34 OCHOBHBIC METOBI CHHTE3A BBICOKOMOJICKYISIPHBIX 1 0 0
coeanHeHui. [TnacTMaccel, Kayayky, BOTOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

11 KJIACC

Ne Tema ypoxka Konnuectso vacos

n/m Bcero Konrtponbnbie IlpakTuueckue

padoThI padoThI
1 Xumuueckuii 3neMeHT. ATOM. DNEKTPOHHAS KOH(PHUTYPALHS 1
aTOMOB
2 Tepuommuecckuii 3axoH u Ileproanteckas cCHCTEMa XUMITICCKIAX 1

anemenToB /. 1. Menneneesa, ux CBA3b C COBPEMEHHOM TEOpHEH
CTPOCHHUS aTOMOB

3  3aKOHOMEPHOCTH U3MCHCHHS CBOMCTB XUMHUCCKHUX DJICMCHTOB U 1
UX COCAWHEHHU N0 TPYINAM U IEPHOAAM. JHAUCHHE
nePUOIUICCKOro 3aKOHa U CUCTCMBI XUMHUYCCKUX 3JICMCHTOB I[I/I
Menpeneesa B pa3BUTHH HAYKH

4 CrpoeHue BeiecTBa. XMMHUYCCKAS CBI3b, €€ BB, MCXaHU3MBI 1
o0pasoBanus KOBAJICHTHOU CBsA3U. Bogopoxnas cBa3p

5  BaaeHTHOCTh. DNEKTPOOTPULATEILHOCT. CTCICHD OKUCICHUS. 1
BemecTa MOTCKYITAPHOTO M HEMOJICKYIAPHOTO CTPOCHUS

6  Tlousarue o xucrepcHBIX cucTeMax. ICTHHHBIC U KOJTOUIHBIC 1
pacTBOpbl. MaccoBas 10 BCIICCTBA B PACTBOPE

7  Knaccudukaius u HOMCHKIATYPA HCOPTaHUICCKUX COCAMHCHUH. 1
I'eHeTHUECKas CBSI3b HEOPTAHUUCCKUX BEIICCTB, PA3TUMIHBIX
KJIACCOB

8 Kriaccudurammst XUMHUSCKUX PEAKIUN B HCOPraHUICCKOU U 1

OPTaHUYECKON XUMHUH. 3aKOH COXPAHCHHUS MACCHI BELICCTB; 3aKOH
COXPAHEHUS U MPEBPALLECHUS JHEPTUU IIPU XUMUYECKUX PEAKLIHSIX

9  Cxopocts peakunu. OOpaTHMBIC peakiii. XUMHIECKOES 1
paBHOBECHE
10 Ilpaxruueckas padora Ne 1. «BausHue pazmuussix GakTopoB HA 1 1

CKOPOCTb XUMHUYECKOU peakLumny»

11 Onexrpomutryeckas aucconuanys. [lorsarue o BogopoaHoM 1
nokazarene (pH) pacreopa. Peakuuu nonnoro oomena. ['uaponus
OPra’HnvCcCKUX U HCOPraHNICCKUX BCIICCTB

12 OxucauTenpHO-BOCCTAHOBUTENBHEIC peakiyu. [lonsrre o6 1
3JIEKTPOIN3E PACILIABOB U PACTBOPOB COIECH



Ne Tema ypoxka Konnuectso vacos

/i Bcero Kontponbnblie IlpakTuueckue
paboThI padoThI
13 KonTtpoasHas pabota no pazaeny «Teoperuieckue OCHOBBI 1 1
XUMHUm»

14 Meranmnsl, nx nonoxkernue B [leproanaeckoit cHCTEME XUMHICCKAX 1
snementos . M. MenneneeBa 1 0COOCHHOCTH CTPOCHUS ATOMOB.
O0mme GusnuecKue CBONCTBA METAJIIOB

15 Conasel MeTamIOB. DNCKTPOXUMHICCKUHN PsA HANPSLKCHUH 1
MCTAIVIOB
16 XUMUYCCKHE CBOWCTBA BAKHCUIITNX METAUIOB (HATPHI, KaJIUH, 1
KaJIbLIMH, MATHUH, AIFOMAHAH) K UX COCTHHCHUH
17 Xwumudeckue CBOWCTBA XPOMA, MCIHU U X COCAUHCHHM 1
18 XuMHUYCCKHC CBOMCTBA LIMHKA, JKEJIC3a U UX COCIHUHCHHUN 1
19 Ilpakruueckas paGota Ne 2. "Perienue skcnepuMeHTaIbHbIX 330249 | 1

o teMe «MeTtams»"

20 Hewmerammel, nx nonoxkeHue B [leproamaeckoii cucreme 1
xumuueckux 3aementoB J. M. MenaeneeBa u 0COOCHHOCTH
CTPOCHHUS ATOMOB

21 ®usmueckue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETALIOB (Ha 1
MPUMEPE KUCIIopoaa, cepbl, docdhopa u yriaepoaa)

22 X"MHYECKHE CBOMCTBA raJIOTEHOB, CEPBl U UX COCANHEHHUH 1

23 XuMHYECKHE CBOMCTBA a30Ta, hochopa u ux coeaAnHEeHUN 1

24 XvMHYeCKHe CBOMCTBA YIIIepoa, KPEMHHS U UX COCIUHEHHH 1

25 TlpuveHeHne Ba)KHEHIINX HEMETAIUIOB M MX COSANHEHNUH 1

26 O0obmeHue U cucTeMaTu3anys 3HaHuH 1o teme «Hemeramaer». 1
Beruncnenns no ypaBHEHHAM XUMHYCCKUX PEAKIIMHA U
TCPMOXUMHIECKUEC PACUETHI

27 Ilpaxruueckas padora Ne 3. «PerieHue skciepuMeHTAIbHBIX 33749 | 1
o TeMe "Hemeramasr"»

28 KoutponsHas padorta o temam «MeTtamis 1 1 1
«Hemeranas»y/Beepoccuniickas mpoeepouHas padora

29 Heopraanueckue u opraguueckue KHCIoTe. Heoprannieckue n 1
OPTaHUYECKHE OCHOBAHUS

30 AwmdorepHbBIC HCOPraHHMICCKUE H OPraHHYCCKUE COCTHHCHU. 1
I'eHeTryeckas CBA3b HEOPTAHUYCCKUX H OPTAHHYCCKHUX BELIECTB

31 Ponb xuMu# B 00CCIICUCHUH SKOTOTHICCKOH, SHEPTETUICCKOH U 1

MUIICBOH 0€30MaCHOCTH, PA3BUTHH MEAULIUHBIL

32 [IlpexacraBneHus 06 oOMMX HAYYHBIX MPHHLINNAX TPOMBIIUICHHOTO |
MOTYYCHHUS BAXKHCHIINX BCIICCTB

33 YenoBek B MHpPE BEIIECCTB H MATCPHATIOB 1

34 XwuMus 1 300pPOBBE YECTOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
YUEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /UISA YYEHUKA



» Xumust, 10 kiacce/ Iabpuensu O.C., Octpoymos WU.T"., Cnaakos C.A. AKiinoHepHOE 0OIIECTBO

«MzmarenpctBo «lIpocsemenmney

METOANYECKHUE MATEPHUAJIbBI UISA YUUTEJIA

LHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



