MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunncrepcTBo oopazoBanust Kuposckoi odsiactu

Anmunuctpanus OnapuHCKOro MyHHIMNAJBLHOTO OKpyra

MKOY COUI 1. 3aps

YTBEPX/IEHO
Hupexrop MKOY COLI 1. 3aps

Kynmun /1.B.

[Ipuka3z Ne54
oT «01» centsa6ps 2023 r.

PABOYAS IIPOTPAMMA
(ID 1952000)

yueOHoro npeamera «Xumus. bazoBbiii ypoBeHb»

st ooyvarornuxces 10 - 11 knaccoB

n. 3aps 2023roa



MOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011ero 00pazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBineHHbiXx B DenepaabHOM TroCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanuss B Poccuiickoit @Depepanuu Ha mnepwonx g0 2025 roma» (Pacmopshkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU Y4eOHOTO mpeaMeTa
«Xumus» mias1 10-11 xmaccoB Ha 6a30BOM ypPOBHE COCTABMWJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHUKAMH  00mIe00pa3oBaTebHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (OopMUpOBaHHS MHPOBO33PEHHSI M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
ob1rero oO6pa3oBaHusl CPeACTBAMH Y4€OHOTO TpeaMeTa «XUMHUS», COJAEpPKaHHE U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Hesneil ¥ NPUHIMIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEeHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dbopMHpOBaHUE PAlIMOHATILHOTO HAYYHOTO MBIIIEHUS, B CO3JJaHKE 1I€JI0CTHOTO MPEICTaBICHUS
00 OKpYyKarollleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOILIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00JIaCTAMU PUMEHEHUSI.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe TITOoOAJbHBIX MPOOJIEeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBercTBHMM ¢ OOIMMHU IHENIMH W TNPUHIUIIAMH CPEIHEro o0mero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOAOJKEHHU 00pa30BaHUs B Pa3IMUHbIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 110 HEOPTaHUYECKOW XUMHH (C BKIIOUEHHEM
3HaHUH U3 00mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecIeYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMMH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuuecKkas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K M3YUYEHUIO
yuyeOHOro MaTepuasiia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XMMHMH BEILECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX IPEICTaBICHUNA O CTPOCHUM BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTHU — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IOJIy4aroT
pasBUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa30BaHUsS IEpBOHAYaAJIbHBIE
IIPEJICTABICHUSI O XUMUYECKON CBS3H, KJIACCU(PUKAIMOHHBIX IPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrJiOM 3peHHUs B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHMS O BELIeCTBaX U XMMHMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYArOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKHMX M METO/0JIOTUYECKUX IO3ULIHM,
riy0Xke TMOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHsercda B Kypcax 10 m 11 kmaccoB d2neMeHTaMM — COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JIEATENIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXEHHsSI K IPOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIEJOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOT0 U OPraHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SABICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH SKOJIOTMYECKUX MpoOJieM, a Takke MmpobiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTepHaOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, DPAa3BUTHS U COLMAIM3AIMU  OOYYarOIIUXCs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEPKAaHUS M IMOCTPOEHUS
npeaMera NpeAycMaTpuBaoT (POpMUPOBAaHHE YHMBEPCAIbHBIX YUYEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEILHOCTHU: PEIIEHUs IPoOeM, OUCKa, aHaIu3a U
0o0paboTkn uH(pOpPMAIMK, HEOOXOMUMBIX JJsI NPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero obOmiero oOpa3oBaHUsl, TMPU  ONPEACICHUH  COJCPKATEIbHOU
XapaKTePUCTUKU TIIeJie M3y4eHHs TMpeJMeTa HampaBlICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW IEATENIbHOCTH YeJOoBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OTIPE/ICIICHUIO 1EJIeH N3YUCHHUS MTPEIMETa SBJISCTCS BIIOJIHE ONPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASIFOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIFOUEBBLIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OO0OIIEHUI MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJIEC, B MPAKTUUCCKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conmepkarenbHas XapaKTepUCTUKA ILeJel W 3aJa4 U3y4eHHUs MpeaMeTa B
porpaMMe 1Mo XUMHUH YTOYHEHA H CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMHU
B CHCTeME cpemHero oomiero obOpazoBaHusi. CerojgHs B NPEMOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHwus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEaTbHON KHU3HU JUIS PEIICHHS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
nproOpeTaloT TaKKe IEeNTN U 33]]a9H, KaK:

ajanTanus OOYyYalIIUXCS K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOIICTOCS  MHPA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOH K caMo0Opa3oBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIOIINX YHUBEPCAIILHOE 3HAUCHUE ISl PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JESATSIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XUMHUH, a TAKKe I OICHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOJIB30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMALINYA XUMHUYECKOTO
COJIePKaAHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJMMEI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEJACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BaHMS, MOMOJHEHUS YHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
IPaMOTHBIX PEHICHUN B CUTYallUAX, CBI3aHHBIX C XUMUYECKHUMHU SIBICHUSMHU.

B yuebnoM mnaHe cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECTeCTBEeHHO-HAayUHbIE TPEIMETHI».

OO61iee yuCiIO YacoB, OTBEAEHHBIX U U3YUEHUS XUMUHU, HA 0a30BOM ypOBHE CPEIHErO
obmero obpazoBaHusi, cocraBisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpeameT opraHM4ecKOil XMMHUU: €€ BO3HUKHOBEHHE, PA3BUTUE U 3HAYECHHE B MOJYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHUYecKHX  BemecTB.  HomeHkiaTtypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
IpeJICTaBUTEIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTAaHUYECKUX BELECTB MPU HArpeBaHUU (I1JIaBJI€HHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEJICTABUTENN aJKaHOB: (U3NYECKME U XHMHUYECKHE CBOICTBa (peakluuu 3aMeleHus |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEHUIINe
MPEJICTAaBUTENIN AJIKeHOB: (hM3MUECKHe M XUMHYECKHE CBOWCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAIINY, OKUCIICHUS U TIOJIMMEPHU3alllH ), TOTYYeHUEe U IPUMEHEHHE.

Ankanuensl: Oyramumen-1,3 u meTwiOyraauen-1,3: CcTpoeHHE, BOKHEUIINE XUMHYCCKHEC
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuieH —
NPOCTEUIINN MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XMMUYECKHUE CBOICTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyY€HHE M TNpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJ0B. [IpuponHbIil ra3 u monyTHble He(PTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUIeKIuu «HedTb» u «YToIby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOTHI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kanye opranHu4eckne coeJuHeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MEXAy MOJIEKYJIaMHu COUpPTOB. JlelficTBHE METaHoJIa U 3TaHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE cHupThl). JleficTBuEe Ha opraHu3Mm uesnoBeka. [lpumeHeHHe TriaulepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJIECHHS, KaueCTBEHHBIE DPEaKLIMN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepuduKalM), MolaydeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. IIpumenenne xupoB. buonorudeckas poiib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs PeakIus C HOAO0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcugoMm Mmeau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOIICTBA aMUHOKMCIOT (Ha IpuMepe INIMLKHA). buonoruueckoe 3HaueHHE
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKclepUMEHTalIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOiaroAeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNU, CpPEeAHAs MoJleKyysapHas Macca. OCHOBHbIE
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
0o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
WX U3MEPEHUsI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbl, JKUPbI, (HEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[IOHAIIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAs OO0OJIOUKA.
DHepreTHyecKue YpOBHH, MOITYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenzaeneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHHEe EPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. BuIbl XuUMHUYECKOM CBSI3M (KOBaJEHTHas
HEMOoJISIpHasl W TIOJISIpHAasi, WOHHAs, MeTajunyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeNEeHb OKUCIEHN. VIOHbI: KaTHOHBI U aHHOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTve o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBas 101
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kimaccupukanuss XUMHUYECKUX pEaKIUi B HEOPTaHUYECKOW U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEILECTB: KHUCIas, HEUTpabHas, IIETO0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBLHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/Abl M3YUEHHUs BEIIECTB M WX IMPEBpAIllEHUM: JAEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOMI0JeHHe M ONHMCAaHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTaln3aTropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeHa), MpoBelleHHEe MPaKTHUECKON paboThl «BrusHue pa3nuuHbIX (HaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX PEAKIIHMii, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cucreMe XUMHYECKHX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, CEphI, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSIUHEHUH.

Meramnsl. [lonoxenne Meramios B [leproandeckoil cucreMe XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWUIIUX METAIOB (HATPUH, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus MeTauIoB. [IpruMeHeHre MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M MX MPEBpAILLlCHUM: HU3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETaUIOB, pPELIEHUE HKCIEPUMEHTaIbHbIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHn YKOJOTMUECKOM, SJHEPreTHYeCKOi U MUILEeBOH Oe3011aCHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuabl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl IJis SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 6€30MacHOTO MCIIOJIb30BAHMS IIPETIapaTOB OBITOBOW XMMUH B MOBCETHEBHON JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OT/EIbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKOH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, INPOTOH, HEHTPOH, WOH, HU30TOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHalIOB, 3JIEKTPOHHAs IPOMBIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA ITPOI'PAMMEBLI 110 XMMHWM HA BA30BOM VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOSHHUS OOYYAIONIUMUCS TPOTpaMM CpeIHero oOmiero oOpa3oBaHHs
(IMYHOCTHBIM, METANpPEIMETHBIM U MpeaMEeTHbIM). HaydyHO-MeToanyeckol OCHOBOM Al pa3paldOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUU C CHCTEMHO-/IEATEIHHOCTHBIM IMOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IpeaMeTa «XUMHUsS» Ha
YPOBHE CpeIHET0 00mIero 00pa30BaHus BBIACICHBI CICIYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYaIOUIUMHUCA POCCHUUCKOW TPaKIAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOMPEICICHHIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

1eJICHAITPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUM JIMYHOCTH HA OCHOBE KJTFOYEBBIX IIEHHOCTEH M UCTOPUYECKUX TPaaULIUi 0a30BOM
HAayKU XMMHHU,

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroUIMXcs PYKOBOACTBOBATHCS B CBOEH JEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH,
MPUCYIIUMHU [ETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHUs;

HAJIMYUEC IIPpaBOCO3HAHUA SKOJIOTHYECKOU KYJBbTYPEI 1 CIIOCOOHOCTH CTaBUTH CJIM U CTPOUTD )KU3HCHHBIC ITJIaHBI.

JIngHOCTHEBIE pE3yiabTaTbl OCBOCHUA IPCIAMETA «XuMus» JOCTUTaOTCA B CAUHCTBC y‘IC6HOI71 U BOCIIUTATEILHOU ACATCIIBHOCTH B
COOTBETCTBUHU C T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMHU, JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€aJaMH POCCHIICKOTO TPakIaHCKOTO
oOmiecTBa, MPUHATBIMUA B OOIIECTBE HOPMaMHU U TPaBHIAMHU MOBEACHHSI, CIIOCOOCTBYIOIIMMHU MPOIIECCAM CAaMOIO3HAHUS, CAMOPAa3BUTHUS U
HPAaBCTBCHHOI'O CTAHOBJICHHUA JINYHOCTH O6y‘~IaIOHII/IXC$I.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpenMeTa «XHMHS» OTPakaroT CPOPMHUPOBAHHOCTH ONbITA MO3HABATENbHON M MPAaKTUYECKOU
JESTENIbHOCTH 00YJarOIIMUXCS 0 Peau3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHA 00y4aroIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U IIPABOIIOPAIKY;

MNpEaACTaBIICHUA O COMUAJIBHBIX HOpMax U MnpaBujiax MEKINIYHOCTHBIX OTHOIIIEHUN B KOJIJICKTHUBC,

TOTOBHOCTU K COBMECTHON TBOPUYECKOU ACSITETLHOCTU MPU CO3TAHUH YIEOHBIX MPOEKTOB, PEIICHUN YI€OHBIX U MO3HABATEIBHBIX 331a4,
BBITIOJTHEHUH XUMHYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY M apryMEHThI JIPYruX NpH aHAJINW3€ Pa3IuYHbIX BUJOB y4eOHOM
NesATeTLHOCTH;



2) NATPUOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOT'O OTHOILLEHUS K UICTOPUYECKOMY U HAYYHOMY HAcJeAHI0 OT€YECTBEHHON XUMUU;

YBa)KEHHS K IPOIECCY TBOPUECTBA B OOJIACTH TEOPUH U MPAKTHUYECKOTO MPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHKCHUS HAYKH
€CTh pe3yNbTaT JJINTENbHBIX HAOIIOICHUHN, KPOIIOTIUBBIX IKCIIEPUMEHTAIbHBIX IIOMCKOB, IIOCTOSIHHOTO TPYy/1a YUEHBIX U MPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B IMOJIYYEHUH M MOCIEAYIONIEM aHaIu3e HH(GOPMALUU O MEPEIOBBIX JOCTUKEHUSIX COBPEMEHHON
OTEYCCTBCHHOM XHUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYalluW, CBSI3aHHbIE C XMMHUYECKUMHU SIBJICHUAMU, U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH Ha
MOpabHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE IOBEJEHHE U MOCTYIKU CBOMX TOBAapHUIIEH ¢ MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE
MOCIIEACTBHUM STUX MMOCTYIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAaHHS LIEHHOCTEeH 30poBOro M Oe3zomacHOro obpasza >KHW3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY
($u3HYECKOMY U IICUXUYECKOMY 37]0POBbIO;

coOrofeHust mpaBuiI 0€30NacHOro oOpallleHus ¢ BEIeCTBaMu B ObITY, TOBCEIHEBHOM JKU3HU U B TPYAOBOH €ATEIbHOCTH;

MOHUMAHUS LIEHHOCTH MPAaBWJI WHIUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MaCHOTO MOBEIACHHS B CUTYAIUsAX, YTPOXKAIOIIUX 30POBBIO U
JKU3HHU JTIOCH;

OCO3HAHHUS MOCIEACTBUM U HENPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BaTEIbCKON NIEATENIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPYECKOM M Ipyrux
BUJAX JESATENIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHE B PELIEHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HApaBICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPaKTUYeCKOMY M3Y4EeHHIO mpodeccuil pa3iIuyHOro poja, B TOM YHCIIE€ Ha OCHOBE NMPUMEHEHHUs MPEeIMEeTHBIX 3HAHUHU IO
XUMUH;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHAMBHUAYaJIbHON TpaeKTOpUU oOpazoBaHus, Oynymied mpodeccuu U peaau3aluu COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 11€71eco00pa3HOro OTHOLIEHUS K MPUPOJIe, KaK UCTOYHHUKY CYIIECTBOBAHUS KM3HU Ha 3eMJle;



MOHMMAaHUS TJI00AIIbHOTO XapaKTepa 3KOJOTHYECKHX MPOoOJeM, BIUSHUS HKOHOMHUYECKHUX IPOIECCOB Ha COCTOSHUE MPUPOIHON U
COLIMAJIBHOW CPENbL;

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHMS JJOCTH)KEHUI XUMHUU JIJIS1 pEIIEHHs BOIIPOCOB PALMOHAIBHOTO IPHPOIOTIOIE30BAHMS;

AKTUBHOT'O HETPHUATHS ACHCTBUM, MPUHOCSIINX Bpell OKpYKaolled MPUPOAHON cpesie, YMEHHUsS MPOTHO3UPOBATh HEOIaronpusTHbIE
3KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX ACHCTBUI U IPEIOTBpAIIaTh UX;

HAJIMYUS Pa3BUTOIO AKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOIMUECKON KYJIbTYpPBI, OIbITA JAESITEIBHOCTH IKOJIOIMUYECKON HaIpaBIEHHOCTH,
YMEHHUSI PYKOBOJICTBOBATbCSI MMH B II03HABATENbHOW, KOMMYHHMKATHBHOW W COLMAIBHOW NPAKTUKE, CIIOCOOHOCTH W YMEHHS aKTHBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

NOHMMAaHHS CHENU(PUKA XMMHUU KaK HAayKd, OCO3HaHMA €€ poiu B (POPMHUPOBAHUM PAIMOHAIHFHOTO HAYYHOTO MBINUICHUS, CO3JaHUU
[EJIOCTHOTO MPEACTaBICHUS 00 OKpYKAIoIEM MHUpPe KaK O €AMHCTBE MPHUPOJABI M YEIOBEKa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpobiieM COXPaHEHHUs MIPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAYMMOCTU XMMMH ISl COBPEMEHHON UMBUIIM3ALMH: B €€ T'YMaHUCTUYECKOM HANPaBICHHOCTH U BaKHOM poJin
B CO3/IaHUM HOBOM 0a3bl MaTepUalbHON KYJIbTYpPBI, PELIEHUM TIJI00aIbHBIX NMPOOJIEM YCTOHYMBOIO PA3BUTHUS UEIOBEUYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, NHUINEBOH U HSKOJOTMYECKOl O€30MacHOCTH, B Pa3BUTHUU MEIUIMHBI, O0ECNEUYEHWU YCIOBUM YCHIENIHOro Tpyaa u
9KOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJ0TO YieHa o0IIecTBa,

€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: IIOHUMAHUS CYIIHOCTH METOJOB MO3HAHMUSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIsl aHAJIN3a U OOBSICHEHUS SBJICHUN OKPYKAIOILEro MUpPA U MPOUCXOIAIINX B HEM M3MEHEHUH, YMEHUS
JienaTh 000CHOBAaHHbBIE 3aKIIOUEHHS HA OCHOBE HayYHBIX ()aKTOB M MMEIOLIMXCS TaHHBIX C IIEJIbIO MOy4YEHUS IOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTH CaMOCTOSITENbHO MCIIOJIb30BaTh XMMUYECKHE 3HAHUS JUTsl peLlIeHHUs TPOOJIeM B peabHbIX KU3HEHHBIX CUTYalUsAX;

MHTEpeca K NO3HAHUIO U UCCIIEeI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caM000pa30BaHUIO0, K aKTUBHOMY IOJIY4€HHUIO HOBBIX 3HAHUM 110 XUMUU B
COOTBETCTBUM C )KM3HEHHBIMU OTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSIM TpYZa B PA3JIMUHbIX cepax NpodhecCuOHATBHOMN e TeTbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHI

MertanpeagmeTHble pe3ynbTaThl OCBOCHHS yUEOHOTO MpeaMeTa «XUMUS» Ha YPOBHE CPETHET0 0OLIEr0 00pa30BaHUs BKIKOYAIOT:
3HaYMMble I (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOUIMXCA MEXIUCIUILUTMHAPHBIE (MEXIIPEIMETHbIE) OOLIeHAY4YHbIE MOHSATHS,
OTpa’Kalollye IEeJOCTHOCTh HAyYHON KapTHHBI MUpA U CHElU(UKY METOJOB MO3HAHMSA, UCIOIb3yEMBbIX B €CTECTBEHHBIX HaykKax (Marepus,



BEIIIECTBO, DHEPrus, SBJICHHE, MPOIECC, CUCTEMa, Hay4dHbINH (akT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, HCCIEIOBaHUE,
HaOJI0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

VHHUBEpCalIbHbIC YyUeOHBbIC JCHCTBHUS (IMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHUBHBIC), oOecnednBammue (HopMHpPOBAHHE
(G YHKIIMOHATIBLHON TPAMOTHOCTH U COITUAIIBHOM KOMITETCHITMH 00 YyYarOIINXCs;

CIOCOOHOCTH 00YYaIOIINUXCS UCIOIB30BaTh OCBOCHHBIC MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHYECKIE 3HAHUS U YHUBEpPCAJIbHbBIC YIeOHbBIE
JICUCTBUS B TO3HABATEIBbHOW U COLIMAIIBHON ITPAKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJACHHE YHUBEPCAIBHBIMH YyYEOHBIMU IT03HABATEIHHBIMU, KOMMYHHUKATHBHBIMU H
PETYISATUBHBIMU JCHCTBUSIMH.

OBJ1ajieHUe YHHBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU JIeHCTBUAMM:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITEIILHO (JOPMYITUPOBATH U aKTyaTU3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpEAeNATh ILeNu JeATEIIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPHUH HUX JJOCTHXKEHUSA, COOTHOCHTH PE3yJIbTaThbl JEATEIbHOCTH C
MOCTaBJICHHBIMH IICIISIMHU;

MCIIOJIH30BaTh MPU OCBOCHUM 3HAHUM NMPUEMBI JIOTHYECKOTO MBIIIUICHUS] — BBIJCIATh XapaKTepHbIC IPU3HAKKU MOHSATUN U yCTaHABIIUBATh
WX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIONIHE MOHSATHUS JIJIsi OOBSCHEHHSI OTJACITBHBIX ()aKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUH TS KIacCU(PUKAIIMHU BEIICCTB U XUMHYECCKUX PEaKIIHiA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYKACHHsS (MHIYKTUBHBIC, NEAyKTUBHBIC, M0 aHAJOTUM), BBISBISATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHUS B
paccMaTpuBaeMbIX SIBIEHUSAX, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSTh B TMpoIlecce MO3HAHMS, HCIOJb3yeMble B XMMHHM CHUMBOJIWYECKHE (3HAKOBBIE) MOJIENH, MPeoOpa3oBLIBATh MOJEIbHBIC
MPEJICTABICHUS] — XUMUYECKHI 3HaK (CUMBOII) dJIEMEHTa, XUMHUUYecKass GopMyla, ypaBHEHHE XMMHUECKON peakluy — MPU PEHIeHUH y4eOHbBIX
MO3HABATENIbHBIX W TPAKTUYECKUX 3ajad, MPUMEHSTh HA3BaHHBIE MOJICTBHBIC TPEJCTABICHHS /Ui BBISIBJICHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUA.

2) 0a3oBbIe HCCIeA0BATENIbCKUE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMyIUpOBaTh MEIU U 33Ja4d HCCIEAOBAHMS, HCIOJIb30BaTh IMOCTABJICHHBIE UM CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIE BOIMPOCHI B
KaueCcTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JJIs1 (JOPMHUPOBAHUS TUIIOTE3HI IO MMPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITENIHOTO TUIAHUPOBAHUS W TPOBEICHUS YYCHHYECKUX JKCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHUs
HAOMIOIaTh 32 XOJOM MPOIEcCca, CAMOCTOSATEIHHO MPOTHO3HPOBATh €Tr0 PEe3yNbTaT, GOopMyIUpOBaTh 000OIIEHUS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS, COCTABIISITE OOOCHOBAHHBIN OTYET O MPOJIeTTaHHOM padoTe;



nproOpeTaTh OMBIT YYCHHYECKOH MCCIIeNOBATEIbCKOH M IMPOEKTHOW JEATENIBHOCTH, IPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PEIICHHUs IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B IIO3HAHMUSL.

3) padora ¢ nngopmanmeii:

OPUCHTHPOBATHCS B Pa3IMUHBIX MCTOUYHUKAX MH(pOpMaMU (HAYIHO-TIOMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO COJIEPIKAHHS, CIIPABOYHBIC
nocobusi, pecypcsl MHTepHeTa), aHAIM3UPOBAaTh WHGOPMAIMIO PA3IMYHBIX BUAOB M (OPM TIPEACTABICHUS, KPUTHYECKH OIICHUBAThH €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTH;

dbopMyIUpOBaTh 3ampPOCHl M MPUMEHSITHh PA3IMYHBIE METOJBI MPH MOWCKE W OTOOpe MHGpOpMAIu, HEOOXOTUMOW MJIsi BBITIOJHEHUS
y4eOHBIX 3a71a4 ONPEIeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIIOIB30BaHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M PA3JIMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (hopMy IpencTaBicHus WHPOPMAIUHU (CXEMBbI, TpadHKH, TUarpaMMBbl, TAOIHIIBI, PUCYHKU U
Jpyrue);

UCIIOJIb30BaTh HAy4YHBIA SI3bIK B KayeCTBE CPEJACTBA MpH paboTe C XUMHUYECKOH HHGOpMAIMEl: TPUMEHITh MEKIPEIMETHBIC
(pusnyeckue U MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI, (POpMYIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBRi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

3aJ]aBaTh BOIPOCHI 10 CYIIECTBY OOCYXKIaeMOW TEMbI B XOJE JMAjora W/WIN JUCKYCCHUH, BBICKA3bIBaTh HJICH, (hOPMYIHPOBATH CBOU
NPEIOKEHHUS OTHOCUTEIBHO BBIOIHEHUS NIPEJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIMel pe3yJbTaTOB II03HABATEILHOW JEATENBHOCTH, ITOJNYYEHHBIX CAaMOCTOSTENBHO WM COBMECTHO CO
CBEPCTHUKAMH TIPU BBIOJHEHUH XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOH pabOTHI MO HMCCIEIOBAHHIO CBOWCTB HM3yYaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKTa M (HOPMYIHUPOBATh BHIBOJBI MO pE3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3UIIUN B
xoJie 00CyKAeHNsI 1 0OMEHa MHEHUSIMH.

ORiiaieHHe YHUBEPCAJbHBIMHU PEryJISTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIFHO IJIAHUPOBATh M OCYIIECTBIISITH CBOIO TIO3HABATENBFHYIO JIESTEILHOCTD, OTPEIeTIsis €€ 1eNn U 331a4H, KOHTPOJIUPOBATh U
M0 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MpEAsiaraeMblil alropuT™M NEHCTBUI MpPHU BBIMOJHEHUH YYEOHBIX U HMCCIEIOBATENbCKUX 3a7ad,
BbIOUpaTh Hanbonee 3PEKTUBHBIN CIIOCOO MX PELICHHUS C YIETOM MOTYYSHHS HOBBIX 3HAHUN O BEIIECTBAX U XMMHUYECKUX PEaKIIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HA OCHOBE CaMOAHANIN3a U CAMOOIIEHKH.



INPEJIMETHBIE PE3YJIBTATDI

10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUsD OTPaXaroT:

Cc(OPMHUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTABIIAIOLIEH €CTeCTBEHHO-HAYyYHOH KapTHHBI MUpa, POJIM XUMHUHM B IO3HAHUU
SIBJICHUW TPUPOABI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIbTYpPhl JIUYHOCTH, €€ (YHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOW JIsl PEIICHHS
NPAaKTUYECKHX 3a/1a4 U KOJOTHYECKH 0OOCHOBAaHHOT'O OTHOILICHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOI cpere;

BJIaJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUM, KOTOPasl BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMHUYECKHUM 37IEMEHT, aTOM, 3JIEKTPOHHAs
000JI0OYKa aTroma, MOJIEKYJia, BaJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEépHyTas u
COKpaIéHHast), MOJIb, MOJISIpHAasi Macca, MOJISIPHBIA O00BEM, YIIepOIHBINA CKeneT, (yHKIHOHAIbHAS TPYIa, PaguKal, U30MEpHs, H30MEpEHI,
TOMOJIOTMUECKUN PsiA, TOMOJOIH, YIJIEBOJOPOAbI, KUCIOPOJ U a30TCOJAEpPIKAIIME COEAMHEHHS, MOHOMEp, IOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUs); TEOPUH M 3aKOHBI (TEOpHsl CTPOEHHsI OpraHuueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUs
Macchl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI SI3bIK XUMHU; MUPOBO33PEHUYECKHE 3HAHUS, JISKAIHEe B OCHOBE IIOHUMAHUs IPUYMHHOCTH
U CHUCTEMHOCTH XHMMHYECKHUX SIBJICHUH, (PaKTOJOTMUYECKHE CBEIEHHS O CBOICTBaX, COCTaBe, MOIYYCHHH U OE30MIaCHOM HCIIOIb30BAHUH
BOXHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH IEATETLHOCTH YeTIOBEKa,

Cc(OPMHPOBAHHOCTh YMEHMH BBIABJISATH XapaKTEpHble TMPU3HAKUA [OHATHUH, YCTaHABIUBAaTb MX B3aUMOCBA3b, HCIOJIB30BAThH
COOTBETCTBYIOIINE TIOHATHS IIPH ONIMCAaHUH COCTaBa, CTPOEHUS U MPEBPAILEHNUN OPIraHUYECKUX COEIMHEHNN;

c(OpMHUPOBAHHOCTh YMEHUHN UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUUIsl COCTABICHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHON) (OpMYJT OpraHMYECKUX BEIIECTB U YPAaBHEHUN XMMHUECKUX PEAKIUH, N3rOTaBIMBATH MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB
JUISL AJUTFOCTPALIMU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHMS],;

c(OpPMHPOBAHHOCTh YMEHHUIl yCTaHaBJIMBaTh NMPUHAJUIEKHOCTh M3YUYEHHBIX OPraHMYECKHX BEILECTB [0 HUX COCTaBy U CTPOEHUIO K
OnpeAeNEéHHOMY KJIacCy/TpyIe COeAMHEHUH (YTJIeBOMOPOAbl, KHCIOPOJ M a30TCOAEpIKAIIME COEAMHEHMS, BBICOKOMOJEKYISpPHBIC
COCIIMHEHUS), TaBaTh UM Ha3BaHUs Mo cuctematudeckoil Homenkinatype (IUPAC), a Takke MpUBOANUTH TPUBUAIBHBIC HA3BaHUS OTIEIBHBIX
OpPraHMYECKHUX BEIIECTB (ITHJIEH, MPOIWIEH, alleTHWJIEH, ATUJICHIVIMKONb, TIUIEepUH, (eHos, (GopMaibIeruj, aueTalbleruj, MypaBbUHAas
KHCJIOTa, YKCYCHAs KUCJIO0Ta, OJICMHOBAs KUCIIOTa, CTeApUHOBAs KUCIIOTa, TIII0K03a, PPyKTO3a, Kpaxmal, LeJIr103a, MIULIUH);

c(hOpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUIbl XUMUUYECKOM CBSI3U B OPraHMYECKHUX COCIUHEHMSIX (OJMHApHbIE U KpaTHbBIE);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHSI TEOPHUH CTPOEHHsI opraHuyeckux BeuiectB A. M. bytnepoBa s oObscHeHuUs
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX COCTAaBA U CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIIECTB;

c(OPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpOEHHE, (PU3MYECKHEe U XMMUYECKHE CBOMCTBAa THUMMYHBIX IpeJICTaBUTENEH
Pa3IUYHBIX KJIACCOB OPraHMYECKHWX BEMISCTB (METaH, dTaH, STWUJIEH, MPONWJICH, aneTwuieH, OyraaweH-1,3, metunOyraaueH-1,3, OeHzodn,



METaHOJI, TAHOJI, ATUJIEHIVIMKOIb, INIMLUEPUH, (DEHOJ, aleTalbJeruj, MypaBbUHas U YKCYCHas KUCJIOTBI, IJIHOKO3a, Kpaxmal, LeJUIr0JI03a,
AMUHOYKCYCHAasl KMCIJIOTa), WIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIYy HMMM YPAaBHEHHUSMM COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUH C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

Cc(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTb MCTOYHUKH YIIIEBOJOPOJHOrO ChIpbs (HE(Th, MPUPOIHBIA Tra3, yroip), cocoObl UX
nepepadoTKU U MPaKTHUECKOE IPUMEHEHNE NPOIYKTOB MepepaboTKy;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJAUTH BBIUMCICHUS 110 XUMUYECKUM YPAaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBAa HCXOIHOTO BEIIECTBA
WIX TIPOJIYKTa PEAKIUU 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MIIH MPOAYKTOB PEAKIIHH);

c(OPMHPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOH 3HAHMM 00 OCHOBHBIX METO/AX HAYYHOrO IMO3HAHMs, UCHOJIb3YEMBIX B XMMUHU IPU
U3y4eHUM BELIECTB M XHUMHUYECKUX SBJIEHUI (HaOMIOJeHHE, U3MEpEHHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATH CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JUIsI IPUHATHS PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELLIECTBAMU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh IpaBWila MOJB30BAHUS XMMHUYECKOM MOCYAOH M J1a0OpaTOpHbIM OOOpPYAOBAHUEM, a TaKXKe
npaBuiia 0OpaleHus ¢ BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSMH I10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATh XUMHUYECKUM AKCHEPUMEHT (IIpEeBpallleHUs OPraHUYeCKUX BEILECTB IpH
HarpeBaHuM, IOJY4YEHHE ITWJIEHA U W3YYEHHUE €ro CBOWCTB, KAUECTBEHHbIE PEAKLUMU OPraHUYECKUX BEIIECTB, JAeHATypalus OENKOB INpH
HarpeBaHUM, LIBETHbIE pPEAKIUH OEJIKOB) B COOTBETCTBUM C IMpaBWJIAMU TEXHUKM OE30MACHOCTH HpHU OOpallleHUH C BEIIECTBAMHU MU
71a00paTOpHBIM 000PYAOBAaHUEM, HPEACTABIATh PE3yJbTaThl XUMHUYECKOTO 3KCIEPUMEHTa B (OopMe 3alMCH YPaBHEHMH COOTBETCTBYIOILUX
peakuuii 1 GopMyIupOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKU aHATU3UPOBATh XUMHUECKYI0 MH(POPMAIMIO, TOJy4aeMyI0 U3 pa3HbIX UCTOUYHUKOB (CpeacTBa
MaccoBoi uHpopManuu, MHTepHET u Apyrux);

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUila HKOJOTHUECKU I1eJIeCOO0Pa3HOro MOBEACHUS B ObITY M TPYAOBOW AEATEIbHOCTH B
LENSIX COXPAaHEHUs CBOEro 370pPOBbSl U OKPYKAIOIIEH NPUPOJHOW Cpelbl, OCO3HABaTh ONACHOCTb BO3ACUCTBHS Ha JKUBBIE OpPraHU3MBI
OnpeAeNEéHHBIX OpPraHMYeCKMX BelIecTB, NOHMMas cwmbica nokasarens [I/IK, mnoscHATe Ha npuMepax CcHocoObl YMEHBIIEHHUS U
MPEIOTBPALIEHHS UX BPEIHOTO BO3/IECUCTBUS HA OPTaHU3M UYEJIOBEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/I0POBbS: YMEHHE NPUMEHSTh 3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/aX
MIO3HAHMS BEIIECTB U XUMUYECKUX SIBJIICHU;

JUISL CJETbIX U CJIa0OBHIALIMX OOy4YaloOLIUMXCs: YMEHHE HCIOJIb30BaTh peabe(HO-TOUEUHYI0 cucteMy o0o3HaueHuil JI. Bpaiins s
3aMiCH XUMHYECKUX (popmyi.



11 KUIIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUs Kypca «O0miast 1 HeopraHMuecKasi XUMHsD OTPaXaroT:

Cc(OPMHUPOBAHHOCTb MPEJICTABICHUI: O XUMHUYECKOM COCTABIIAIOLIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpPA, POJU XMMHUHU B IO3HAHUU
SBJICHUH NPUPOABI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIBHOM IPaMOTHOCTH, HEOOXOAUMOW AJsl peLeHMs
NPAaKTUYECKHX 33/1a4 U KOJOTHYECKH 0OOCHOBAaHHOT'O OTHOILICHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOI cpere;

BJIa/ICHUE CUCTEMON XMMHUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIOJIAraloLUIUe MOHATUS (XUMUYECKUM 3JIEMEHT, aToM, U30TOIl, S-,
p-, d- 2JIEKTPOHHBIC OPOUTAIN ATOMOB, HOH, MOJIEKYJ1a, MOJIb, MOJISIPHBII 00BbEM, BaJICHTHOCTb, DJICKTPOOTPHLATEIILHOCTD, CTEIICHb OKHCIICHHS,
XUMHYECKasl CBA3b (KOBAJICHTHAs, MOHHAsI, METAJUINYECKas, BOJOPOIHAs), KpUCTAIIMUECKas peIIéTKa, TUIIbl XMMUYECKUX peakIHii, pacTBop,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, DSJIEKTPOJIUTHUYECKAs JAUCCOLMALMS, OKHUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOM pEeaKluH,
XUMHUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (T€OpHUs 3JIEKTPOIUTHUECKOHN Auccouuanuu, nepuoandyeckuit 3akon . . Menneneesa, 3akoH
COXpPaHEHMsI MacChl BELECTB, 3aKOH COXPAHEHUS U MPEBpAILEHUs] SHEPTUU MPU XUMHUECKUX PEaKIHsX), 3aKOHOMEPHOCTH, CUMBOJINYECKUN
A3bIK XMMHMH, MHUPOBO33PEHUYECKHME 3HAHUS, JIeKAle B OCHOBE IMOHUMAaHUSA IPUYMHHOCTM M CHUCTEMHOCTH XMMHUYECKHX SIBJICHHUH,
(akToJIOrMYECKUE CBEICHUS O CBOICTBAX, COCTABE, MOJIYYEHUU U O€30I1aCHOM MCIOJIb30BaHUHU BaKHEUIINX HEOPTAHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOM J1eATENbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHMH BBIABIATH XapaKT€pPHbIE IPU3HAKU [OHATHUH, YyCTaHABIMBaTh HUX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOLIME [TOHATHUS IIPU OMUCAHUN HEOPTraHUYECKHUX BEILECTB U UX IPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUH MCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBJICHMS (POPMYJ BEIIECTB M YpaBHEHUN XMMHUYECKUX
peakmwmii, cucremarndeckyro HomeHknatypy (IUPAC) u TpuBHanbHBIE Ha3BaHHS OTACIBHBIX HEOPraHMYECKMX BEIIeCTB (yrapHbI ras,
YIJIEKHUCIBIN Ta3, aMMHUAK, Tall€Has U3BECTb, HETalI€Has U3BECTb, TUThEBAs COMA, MUPUT U APYTHE);

c(OPMHPOBAHHOCTh YMEHMH OIpPENENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMMUYECKHX 3JEMEHTOB B COEIMHEHUSAX Pa3IMYHOrO
COCTaBa, BHUJl XMMHUYECKOM CBS3M (KOBAJIEHTHAs, MOHHAs, METAJUINYECKas, BOJOPOJHAS) B COCAUHEHMSIX, TUIl KPUCTANIMYECKOW PErETKU
KOHKPETHOI'O BEIECTBa (aTOMHasi, MOJEKYyJspHasi, HMOHHAs, METaJJIM4yecKas), XapaKTep Cpedbl B BOJHBIX pacTBOpaXx HEOPraHUYECKHUX
COCJIMHEHU;

c(OPMHPOBAHHOCTh YMEHHUIl YCTaHABIMBATh INPUHAIEKHOCTh HEOPraHWYECKUX BELIECTB IO HX COCTaBYy K OINpeAeIEHHOMY
KJIacCy/Tpynie COeAMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI M HEMETAJLIbl, OKCHJIbl, OCHOBAHUS, KUCIIOThI, aM(pOTEPHbIE THIPOKCH/IbI, COJIN);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICT mepuoaudeckoro 3akoHa J[. WM. MenneneeBa W JIEMOHCTPUPOBATH €T0
CHCTEMaTH3HPYIOIIYI0, OOBSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKINH;

c(OpPMHPOBAHHOCTh YMEHHMI XapaKTepPU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKUX 3eMeHTOB 1—4 nepuonos Ilepuonunueckoit
cHCTeMbl XUMHYeCKUX 31eMeHToB J[. 1. MeHeneeBa, UCTONb3ysl MOHATHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAIINY, «IHEPIrEeTUYCCKUE YPOBHMY,



OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XMMHYECKHMX 3JIEMEHTOB M UX COEIMHEHUH o mnepuojnam u rpynnam Ilepumopmueckoit
CUCTEMBI XUMUUYeCKUX 3yieMeHTOB /. 1. MeHieneena;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB Pa3JIMYHBIX
KJIaCCOB, IOATBEP)KIAaTh CYIIECTBOBAHUE TIE€HETHMUYECKOW CBA3M MEXAYy HEOpPraHMYeCKMMM BELIECTBAMU C IIOMOILBIO YpaBHEHHMH
COOTBETCTBYIOLMX XUMUYECKUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATh XUMHUECKUE PEAKIMH MO PA3JIUYHBIM MPHU3HAKAM (YUCIIy U COCTaBy PEarupyrouInx
BEIIIECTB, TEIUNIOBOMY (D (HEKTy peakiiu, N3MEHEHUIO CTETICHEH OKUCIICHHS SJIEMEHTOB, OOpAaTUMOCTH PEAKIINHU, YIaCTHIO KaTaan3aTopa);

c(OPMHPOBAHHOCTb YMEHUH COCTABIIATh YPaBHEHHs pEaKLUi pa3IUYHbIX THIIOB, IIOJHbIE U COKpAILEHHBIC YPABHEHUS peaKLUil HOHHOTO
0o0MEHa, yYUThIBas YCIOBHS, IPU KOTOPBIX 3TU PEAKLUU UAYT A0 KOHLIA;

c(OPMHPOBAHHOCTh YMEHHUU IMPOBOJUTH PEAKIWH, MOATBEPIKIAIONINE KAaYECTBEHHBIH COCTAB pa3IMYHBIX HEOPTaHWMYECKHX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKLUUN IOCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIHiA;

c(OPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIMU OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEUICHUS
XUMHYECKOTO paBHOBECHS B 3aBUCIMOCTH OT BHEIIHero Bo3aeicTsust (mpuHimm Jle larense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMUYECKHE IPOLIECCHI, JIeXKAIUe B OCHOBE IPOMBILIUIEHHOIO IOJIyY€HHUs] CepHOU
KHCJIOTBI, aMMHUAKa, a TaKke CPOPMHUPOBAHHOCTh MPECTAaBICHUN 00 OOIIMX HAYUHBIX MPUHIUIIAX U SKOJIOTHYECKHUX MPpoOiieMax XMMUYECKOTO
MIPOM3BOJICTBA;

c(OPMHPOBAHHOCTH YMEHHI MPOBOIUTH BBEIUMCIICHUS C MCIIOJIb30BAaHMEM TIOHSATHS «MaccoBasi JI0Jsl BEIIECTBA B PACTBOPE», 00BEMHBIX
OTHOILIEHHUH ra30B NMPH XUMHUYECKUX PEAKIMAX, MACChl BEIIECTBA MM 00bEMA ra30B M0 U3BECTHOMY KOJMYECTBY BELIECTBA, MAacCe WU 00bEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEAKLIUHU BEILECTB, TEIIOBOrO AP peKTa peakiiii Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl BELIECTB, IPEBPALLICHUS U
COXpaHEHHsI SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHIl COOIIOAaTh MpaBWia MOJIb30BAHUS XUMHUYECKOW MOCYIOM M J1TaOOpaTOpHBIM OO0OpPYAOBAHHUEM, a TaKXkKe
npaBuiia 0OpaleHus ¢ BeIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMH MJIAHUPOBAThH U BHIMOIHATH XUMUUYECKHH 3KCIIEPUMEHT (pa3okeHHe NMepoKCHaa BOJOPOa B MPUCYTCTBUU
KaTaJn3aropa, ONpeIeNieHHe CPebl PACTBOPOB BEIIECTB C IMOMOIIBI0 YHHBEPCAIHLHOTO WHAMKATOPA, BIMSHUE Pa3IHMYHBIX (AKTOPOB Ha
CKOpPOCTh XMMHYECKOH peaKIiy, peaklni HOHHOTO OOMEHa, KaueCTBEHHbBIE PEaKIMH Ha Ccynb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KaTHOH
aMMOHUSI, pellIeHHEe YKCIePUMEHTAIBHBIX 33j1au 1o TeMaM «MeTauib» 1 «Hemeranibsl») B COOTBETCTBUU C MTPaBUIIAMH TEXHUKU O€30MaCHOCTH
npy OOpaIlleHUH ¢ BEIIeCTBAaMU U J1a0OpaTOPHBIM 000pYI0BaHUEM, MPEJICTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (hopMe 3amucu
YpaBHEHHIA COOTBETCTBYIOIINX PeaKkInid ¥ HOpMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3YyJIbTATOB;



c(OpMUPOBAHHOCTh YMEHUIN KPUTUYECKU aHATU3UPOBATh XUMHUECKYI0 MH(GOPMAIUIO, TOJIYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB (CPE/CTBa
MaccoBOM KOMMYHUKalMU, THTEpHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUIa HKOJOTHUECKU IeIeCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOW ACATEIHHOCTH B
LEIAX COXPAaHEHMs] CBOErO 3/I0POBbS M OKPYKArOUIEH NPUPOJHOM Cpellbl, OCO3HABATh OMNACHOCTh BO3JCHCTBUS Ha JKHUBbIE OpPraHU3MBbI
ornpeenéHHBIX BEIECTB, MOHUMas cMbica nokazatens [1JIK, noscusaTe Ha mpuMepax crnocoObl YMEHbBIIEHUS U IPEJOTBPAIICHUS UX BPEIHOTO
BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA;

Ui OOYYaIOIIMXCs ¢ OrpPaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBbS: YMEHHE NPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX
MTO3HAHUSI BEIIECTB U XUMHUUYECKHUX SBJICHUI;

JUISL CJETbIX W CJIA0OBHUIALIMX OOYUYaIOIIMXCS: YMEHHE HCIOJIb30BaTh pelbe(HO-TOYeuHyI0 cucteMy obo3HaueHuil JI. bpaiins mis
3aIUCU XUMHYECKUX (POPMYIL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM
Ne i/ Konrpouabnbsie IIpakTnyeckue
MPOrpaMMbl Bcero
padoTshI padoThI
IIpenmer oprannyeckoit xumuu. Teopust
1.1 CTPOCHUSI OPTaHUYECKUX COCTMHEHUN A. 3 0 0
M. byrneposa
Htoro no pazneny
2.1 [IpenenbHbIC YrIIEBOIOPOIBI — AJIKAHBI 0 0
59 HenpenenbHble yriaeBogOpObl: aIKEHBI, 6 0 1
QJIKaIUCHbI, AJIKUHBI
2.3 ApOoMaTHYEeCKHE YTIIEBOAOPOIbI 2 0 0
54 [IpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1 0
uX rnepepadoTka
Hroro no paszneny 13
3.1 Crupter. @enon 3 0 0
3.9 Anbnernasl. KapOoHOBBIE KUCITOTHI. 7 0 1
CrnoxHble 3¢upbl
3.3 YrneBoast 3 1 0
Hroro no paszneny 13
4.1 AMUHBI. AMUHOKHCIIOTBI. bemkn 0 0
Uroro no pazgeny
5.1 [Inactmaccel. Kayuyku. Bonokna 0 0
Uroro no pazgeny
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

Ne i/ Konrpouabsnbie IIpakTuyeckue
NPOrpaMMsbl Bcero
padoTshI padoTsbI
Crtpoenune atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XMUMHUIECKUX 3 0 0
anemeHToB /1. 1. Menaeneena
1.2 XHUMHYECKUE PEAKITUN 6 1 1
13 Crpoenue BemiecTBa. MHOroo0Opasue 4 0 0
BEIICCTB
Htoro no paznemny 13
2.1 MeTais 6 0 1
2.2 Hemeranst 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUYCCKUX 5 0 0
BEIICCTB
Hroro no paszneny 17
3.1 XUMHUS ¥ )KU3Hb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos
Nen/m  Tema ypoka B KonrTpoabubie IIpakTuueckue
cero padoThI padoTsbI

1 [Ipenmet oprannyeckoil XuMuu, e€ 1 0 0
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopust cTpoeHust OpraHMuecKux

2 coequHeHunii A. M. BytiepoBa, e€ OCHOBHbIE 1 0 0
MIOJIOKEHMSI
[IpencraBnenue o knaccuukanuu

3 opranuueckux seuiects. HomeHnkiatypa 1 0 0
(cucTemaruyeckasi) U TPUBHUAJIbHbIE
Ha3BaHUS OPraHUYECKUX BEIIECTB

4 AJIKaHBI: COCTaBUI/I CTpPOCHHUE, 1 0 0
TOMOJIOTHYECKHUH PsijT

5 MeraH u 3TaH — npocTenIne 1 0 0
MPECTaBUTENN AIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0

7 DTHIIEH B TPONIIIEH — MPOCTEHTIINe 1 0 0
MPEJCTABUTENN AITKCHOB

3 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 0 1
STUJICHA U U3yYEHUE ero CBOMCTB»
Ankanuensl. byranuen-1,3 u

9 MeTunoyranuen-1,3. [lonyuenue 1 0 0
CHUHTETHYECKOTO KayuyyKa U PEe3HHbI

10 AJNKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, 1 0 0




TOMOJIOTUYECKHUM psAll. AUETUIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKHHOB

11

12

Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

Apenbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13

I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAJICKANUX K Pa3IMYHbIM Ki1accaM

14

15

16

[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!

MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3sl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu

KonTponbnas pabota no pazaeny
«YTIeBOAOPOABI»

17

18

19

HPCHGHBHHG OAHOATOMHBIC CIITUPTHI:
MCETaHOJI U OTaHOJI. BOI[OpOI[HaSI CBA3b

MHOroaToMHbI€ CIIUPTHL: STUICHITIUKOJIb U
[JIMLEPHUH

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE

20

21

22

Anbaeruabl: GopManbaerua U
areTaibaerug. AeTon

OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbUHASI U YKCYCHAas

ITpaktuyeckas pabora Ne 2. «CBoicTBa
pacTBopa YKCYCHOW KHCIIOTBI»




23

CTeapI/IHOBaSI 1 OJICMHOBAasA KHCJIOThI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

25

26

MBpbLa Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE

CroxHbie 3()UPBI KaK MPOU3BOIHbIC
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOXKHBIX
3¢upoB

JKupbl: ruaponn3, MpUMEHEHHUE,
OuosIoruuecKas poJb KUPOB

27

VYTieBobl: cOCTaB, KiIaccuuKanusi.
Baxneiine npeactaBuTeNnu: TiI0K03a,
¢bpykTO3a, caxaposa

28

29

30

Kpaxmai u nemirono3a kak npupoHbie
MIOJINMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaine opraHuu4ecKue
COEIMHEHUS»

AMWHEBI: METHJIAMUH W aHUJINH

31

32

33

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpPraHWYECKUE COCTUHEHUS, HX
ouosornyeckoe 3HaueHue. Ilentuast

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS
OCHOBHBIE TIOHSTHS XUMHHA
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN

34

OcHOBHBIE METOJABI CHUHTEC3a
BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ.




[Inactmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIACC

Ne
n/n

KoanuyecTBo 4acoB

Tema ypoka KonTpoabHbie
Bcero
padoThI

XUMHAYECKHUH DJIEMEHT. ATOM.
DJNeKTpoHHass KOH(PUTYpaIusi aTOMOB

IIpakTuyeckue
padoThI

Ilepronnueckuii 3aKOH U

[Tepuoanueckast cucteMa XUMHUYECKUX

snemenToB JI. 1. Menpaeneena, ux 1 0
CBSI3b C COBPEMEHHOM Teopuen

CTPOEHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYCCKHUX JJIEMCHTOB U UX
COCJIMHEHUH I10 TPYIIIaM U MIePHOIaM.
3HaueHue MepUOINIECKOro 3aKOHA U
CHCTEMBbI XMMUYECKHX 3eMeHToB J1. 1.
MeHieneeBa B pa3BUTUU HAyKH

Crtpoenue BemiecTBa. XuMHUUECKast
CBS13b, €€ BUJIbl; MEXAHU3MBI
00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas cBa3b

BanenTHOCTS.
DIEeKTPOOTpULIATENBHOCTh. CTENEeHb
OKHCIIeHUs. BemecTsa MOJIEKyISIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

[IoHATHE O TMCTIEPCHBIX CHCTEMAX.
HcrrHHBIE M KOJUIOMIHBIE PACTBOPBI. 1 0
MaccoBas 1014 BEILIECTBA B PACTBOpE

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COETUHEHHMI.
I'eneTnyeckas CBA3b HEOPraHUYECKHUX
BEII[ECTB, Pa3JIUYHBIX KJIACCOB

Knaccudukanus XuMu4eckux peakuui
B HEOPraHWYECKOW U OpPraHUYEeCKON
XUMHUH. 3aKOH COXPaHEHUS MacChl
BEIL[ECTB; 3aKOH COXPAHEHHUs U
IIPEBPALICHUS] SHEPTUU TIPU
XUMUYECKHUX PEaKLUAX

Cxopoctb peaknuu. OOpaTumMbIe
peakiyn. XMMHYECKOe paBHOBECHE




10

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DIEKTPOTUTHYECKAs TUCCOIHALINS.
[IoHATHE O BOZOPOIHOM IIOKA3aTelIe
(pH) pacTBopa. Peakiiuu HOHHOTO
oOMeHa. ['maponns opranndeckux u
HEOPraHMYEeCKUX BEIIECTB

12

13

14

15

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [Tonstie 06 snexTponuse
pacIiaBoB U pacCTBOPOB COJIEH

KonTponbhas pabota no paszueny
«TeopeTndyeckue OCHOBBI XUMHI)

MeTtamisl, BX IOJIOKEHHE B
[lepuoauueckoit cucteMe XMMUYECKUX
sneMeHToB . 1. Menaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB.
OO0mue ¢puznuecKkre CBOMCTBA
METAaJIOB

C1aBel METAILIIOB.

DIEKTPOXUMHUECKHUH psiji HApsKEHNUH
METAJIJIOB

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaIIJIOB (HATpUM, KaJuii, KalbIuH,
MarHui, aJJIOMUHUN) U X COSAMHECHUIN

17

18

19

XuMHYeCcKHe CBOMCTBA ITMHKA, JKeJIe3a
1 UX COCTMHESHUH

XVMHYECKHE CBOWCTBA XpOMa, MEIU U
UX COCOUHEHUU
[TpakTiueckas padota Ne 2. "Pemenue

HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
«Metamiae»"

20

HeMeTaJ'IJ'II)I, X ITOJIOKCHHUC B
[Tepuoanueckoil cucTteMe XUMUYECKUX
snemenToB 1. . Menaeneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nYecKne CBOMCTBA HEMETAIIOB.
AmnoTponusi HeMeTauIoB (Ha pumepe
KHCJIOpOJIa, cepbl, hocdopa u
yriepoja)

22

XnUMHYecKre CBOMCTBA rajlOreHOB,




Cepbl U UX COCIMHEHUI

XuMHYeCcKue CBOMCTBA a3oTa, hocodpa

23
U UX COeIMHEHUH

24 XUMHYECKUE CBOMCTBA YIJIEpO/a,
KPEMHUS ¥ UX COCIUHEHUM

o5 [IpuMeHeHNe Ba)KHEUIINX HEMETAIOB

U UX COCTUHEHUN

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
26 o teme «Hemeramaely. Beruncnenus
110 YPaBHEHUSIM XUMHYECKUX PEaKITuit

U TCPMOXUMHNYCCKUC paCLIéTI)I

[TpakTuueckas pabota Ne 3. «Pemenue
27 9KCIIEPUMEHTANIBHBIX 3a/a4 10 TeME
"Hemeramisl"»

28 KonTponbHnas pabora no remam
«Mertamae» n «HemeTtamis

Heoprannueckue u opranndeckue
29 kucioTel. Heoprannueckue u
OpraHNYECKHE OCHOBAHUS

AmMoTepHbIe HEOpraHUYECKHe U
30 OpTraHUYECKUE COEANHEHUSI.

I'enermueckas cBsI3b HEOPTaHUYCCKUX
N OPpraHN4YCCKUX BCIICCTB

Pose xumuu B o0ecrieueHnn
31 JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI

MeEIUIUHEI

[TpencraBienus o0 0OIMMX HAYYHBIX
32 IIPUHIIAIIAX IPOMBIIIIEHHOTO
MOJIy4YEeHHUs] BXKHEHIIINX BELIECTB

33 YenoBek B MUpPE BEIIECTB U

MaTcpHuaJioB

34 XUMHUS U 3J0POBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus, 10-11 knaccot/ Kypun A.A., Axyuoneproe obwecmeo «Mzoamenvcmeo«lIpoceeweruey
METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
Xumus. [IpumepHubie padoune mporpamMmbl. 10—11 kmaccsr : yueoO.
rocobue 11 o01eoOpazoBar. opranu3aiuii : 6a30BbIi YPOBEHB /
A. A. Xypun. — 2-e m3a. — M. : IIpocsemenue, 2021. — 92 ¢. —
(Cdepsr). —ISBN 978-5-09-078987-5.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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