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INOACHUTEJIBHASA 3ATINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MONOKEHUH «CTpareruu pa3BUTHA
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U Pa3BUTHUA O0y4arOIUXCs CPEICTBAMU y4eOHOro ImpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIE MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe 00Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4aroLMXCsl HA YPOBHE CPEAHEr0
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmecTBa. CoBpeMeHHash XMMHS KaK HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOUIMMM LEISAMH M TNPUHIMIAMH CpeAHero oOIiero odpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COIIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  npeaMera «XuUMUS» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
xuUMusA» 1 «OO011ast 1 HeOpraHMyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HaHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuaga W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
OnpeAciEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKUX M DJIEKTPOHHBIX MPEJACTABICHUN O CTPOCHUHU BEIIECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBS3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

ITox HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
WU3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS TEOPETUYCCKHH MaTepuan u
dakTonornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAUYCHHUE TEPUOJUYECCKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3UIIHH,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUs
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IMPOIIECCY
TBOpPYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUU XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOTOJTHEHUSI 3HAHUMN, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH M TEOPETUYECKHUMH MPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
OYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI  MaTepHasoB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3AIUUA OOYyYarOMINXCs
MPUHATBIE TPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHHUIO COJEPKaHUS W TOCTPOEHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MTOMCKa, aHAIIN3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX /ISl TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  ONPENEICHUU  COJepPKATeIbHOU
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Haykhn Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOM MOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIFOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOILIEHNII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEILIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHUKa LieJell ¥ 3a7ad U3Y4EHHUs NpeJMETa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE CoJiep)KaHusi oOyueHwus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BHUJIOB JEATEIHHOCTH: PEHICHUS MPOoOiieM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yyaromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIOJIb30BATh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEeOoO0XOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOIHOTO
paBHOBECHsI, OCO3HAHHUA HEOOXOJUMOCTH OEpEeKHOr0 OTHOLICHHS K MPHUPOJIE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUsI OIbITa MCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUsX, CBA3AHHBIX C XUMUUYECKUMU SIBICHUSMH.

B yueGHOM maHe cpemgHero oOmiero oopa3oBaHUs MPeaMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO01ee yuCiIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
Kkiacce — 34 gaca (1 yac B Heenio).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YeCKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepUajoB. Teopus CTpOEHUs Opranuyeckux coeauHenuii A. M. bBytneposa,
e€ OocCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux — BemiectB.  Homenkmartypa
OpraHMYECKUX COEJMHEHUN (CHUCTEeMAaTH4yecKas) W TPHUBHAIbHbIE Ha3BaHUS BaKHEUIIMX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJICHWE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesonopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. MeTtaH m 3TaH — mpocTeumme
NPEJCTaBUTENIN AJIKAHOB: (PU3MYECKME M XHUMHYECKHE CBOWMCTBa (peakiuu 3aMeUuleHUs |
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEHUIINe
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA (peakluu TI'MIPUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEHIINN MPECTaBUTENb AJKUHOB: COCTaB, CTPOeHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYSHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUEe U XUMHUYECKHE CBOWMCTBA (peakiuu
rajJJoreHUPOBAaHUS W HUTPOBAHUSA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKxyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3TUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOPOAOB. [IpuponHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAIBHBIE METOJIbI M3YYEHHUs BEIIECTB M MUX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyuiekiun «HedTte» n «Yromnb», MogenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE IPAKTHUYECKOW pPaOOTHI:
IIOJIy4EHHUE 3TUJICHA U U3YYECHHE €r0 CBOMCTB.

PacuérHsble 3anaum.

Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHUs




[IpenenpHbIe OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOICTBA (peaklUMU C aKTUBHBIMU METAJUIaMH, TaJloreHOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJeCTBHE CO IMIETOYHBIMYE METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOrOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumMeHeHue riaunepuHa U
STUJICHTJIUKOJISL.

@DeHoI: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKILUH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi U YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX Molollee JeiicTBre.

Crnoxnble dpHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

YrieBoabl: cocTas, Kiaccuukanus yriieBoaoB (MOHO-, AU- U mojucaxapubl). [mroko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe U XUMHUYECKUE
cBoiictBa (B3aumogeictBue c¢ ruzapoxkcunom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE TIIJIOKO3bl), HAXOXAEHHWE B TMPUPOAE,
npuMeHeHue, ononorunyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemnono3a Kak IpupoaHble noaumepbl. CTpoeHue Kpaxmaina U LEJUTI0JI03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PEaKIus C HOJA0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMoaelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anpnerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpokcnnom wmenu(Il), B3ammoneiicTBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYecTBa
MCXOJHOIO BEIIECTBa WJIM MPOAYKTAa pEakluu IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHus. Pusndeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe INMlKHA). buonoruueckoe 3HayeHHe
amuHOKuUCIOT. [lentuasl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuYHas U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOHCTBAa O€JNKOB: THAPONU3, JEHATypalus,
Ka4eCTBEHHbIE pEaKIMH Ha OENKH.

DKcriepUMEHTaIbHbIE METObl W3YYEHHUS BEIIECTB M HMX IpeBpalleHuil: HaOIroAeHue U
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpPU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI



OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPU3alluU, CPEeIHAs MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U TOJIMKOHICHCALINS.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
oOpa3Lamu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYYYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IpU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4HbI (axkT, TUIoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®usznka: MaTepusi, HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BelecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OEIKHU, YIIIEBObL, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PallMOHATIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKkuil 3neMeHT. AToM. Sapo aroma, H30TONBL. OJEKTpOHHAs 000JIOUKa.
DHepreTUuecKue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTaIH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
OJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB JI. U
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XUMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU HPOCTBIX U CI0XKHBIX BEIIECTB
I10 TPYIIaM U NeproaaM. 3HadYeHNEe IEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBA3b. Buabpl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEeMnoJIsipHasi W TOJspHas, MOHHAs, MeTajuindeckas). MexaHu3mbl oOpa3oBaHMsI KOBaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOPHbIN). Bogopoanas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTE. CTENEeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1o
BEILECTBA B paCTBOPE.

Knaccudukanust HeopraHWyeckux coenuHeHuid. HomeHkIaTypa HEOpraHWYECKHX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX pEakIUii B HEOPraHUYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHHS MACCHI BEIECTB, 3aKOH COXPAHCHUS W IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.



CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTuMble peakLuu.
Xnmuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIME HA COCTOSHHUE XMMHMYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTnueckas aucconuanus. CuibHble M cinadble 37eKTposnuThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPAJIbHAS, IEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpAILlEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumumyeckux snemeHtoB Jl. M. MenpaeneeBa», uzyueHue
MoJeNiell  KPUCTAIMYECKUX peImEToOK, HAOMI0JeHWe M ONUCAaHHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jokKeHHWe NEepOKCHIa BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpENIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOr0 OOMeHa), MPOBEICHHE IPAKTUYECKOH paboThl «BiusHue pasnuyHbIX (HaKTOPOB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

PacuérHrble 3amaumn.

Pacuérbl o ypaBHEHUAM XUMUYECKHX PEAKIHUIl, B TOM YHCJIE TEPMOXUMUYECKHE PAaCUEThI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemerawioB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XVWMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCTMHECHUIN).

ITpuMeHeHnEe BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenue meraimnos B [lepruoaudyeckoil cucteMe XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAIOB. JJIEKTPOXUMHMUYECKUN PsA HaNpsyKEHHUM
METAJIJIOB.

XWUMHYECKHUE CBOWCTBA BAXKHEWIIMX METAJJIOB (HATpH, Kalui, KajdblUid, MarHui,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMs BEIIECTB M MX IPEBPALCHUN: H3Yy4EHUE
KOJUIEKIIMU «MeTajulbl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJeHMEe W  ONMCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peakIMy Ha KaTHOHBI METAIIJIOB).

Pacuérnrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumMuu B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCKOr U MUIIeBOi O€30MacHOCTH,
pa3BUTUN MenuuuHBL. [loHATHE O Hay4YHBIX METOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBaenns 00 OOWMX HayyHbIX MNPUHLOUIAX [POMBIIUIEHHOTO IOJY4EHUS
BAKHEUIIUX BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BAKHEHIIME CTPOUTENBHBIE MAaTepHabl,
KOHCTPYKLIMOHHBIE MaTe€pHuasbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl I SJIEKTPOHHKH,
HaHOMaTepHalibl, OPraHMYECKUE U MUHEPAJIbHBIE YI00pEHUs.

XvMHs M 3[I0pOBbE YEJIOBEKA: MpaBUjIa HCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuiIa 6€30MacHOr0 MCIIOJIb30BaHMs IPENapaToB ObITOBOM XUMHUH B TOBCETHEBHOM KU3HU.



MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3EH MPHU W3YyYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce oCyIIeCTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHSTUM, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
[IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kiaccu(ukanusi, MEepUOAMYHOCTb,  HAONIOJCHHE,  AKCIEPHUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

dwusmnka: mMarepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, M30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKHil YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMYMHBI U €ANHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPTaHU3ME.

['eorpacdusi: MuHEpabl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMHAYECKass  MPOMBIIIJICHHOCTb, METAJUTyprHsi,  IPOHU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIILICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUaOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XMMHUN HA
BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA30OBAHNM A

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpOrpaMM CpeaHero oOiero oopa3zoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHno-meTonuueckoil OCHOBOM sl pa3paboOTKU IUITAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeTHETo 00IIer0 00pa30BaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIA MOIXO/I.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3y/lbTaTOB OCBOCHUS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEro oouero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKONW TPaXKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIILHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHON CHUCTEME XHUMHYECKOIOo
o0Opa3oBaHus;

HaJIMYue MPaBOCO3HAHUS DKOJOTUYECKOW KYyJIbTYpbl W CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IWHCTBE
yuyeOHOIl M BOCIUTATEIBHOM JIEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXXJITaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUJIAMU ITOBEIEHUS,
CHOCOOCTBYIOIIMMHU MPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH 00YJarOIIUXCS.

JIMUHOCTHBIE PE3yNbTaThl OCBOCHUS NMpeaMeTa «XUMUS» OTPa)xaroT c(hOPMUPOBAHHOCTh
ONbITa TMO3HABATEIbHOM M MPAKTHYECKOW JEATEIBHOCTH OOYYaIOUIMXCS IO pealn3aluu
IPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS:



OCO3HaHHUS O0YYarOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUS O COIMAIBHBIX HOpMax M TPaBWIAX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOU ACSITETLHOCTH TPU CO3JIaHUU YUIEOHBIX IMMPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPYTUX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPHUH U MPAKTUYECKOIO MPUMEHEHUSs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHDKECHUS HAYKU €CTh PE3YJIbTaT JIUTEIBHBIX HAOJIOJICHUM,
KPOMOTJIMBBIX 3KCIIEPUMEHTALHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpeCa M TI03HABATCIILHBIX MOTHBOB B TMIOJIYYCHHHM | TMOCICAYIOIIEM aHAaIN3e
uH(OpPMAIIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAaIldW, CBS3aHHBIC C XHWMHUYCCKUMHU SIBICHUSMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEJACHHE W TOCTYINKH CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBCHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYITKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/10pOBOro M 0Oe30macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

cOOJIOIeHNsT TIPaBHJI O€30MacCHOTO OOpAaIleHHs] C BEIIeCTBaMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MOHWMAHUS IIEHHOCTH TIPABWJI WHAMBHAYAIBHOTO ¥ KOJUIGKTHBHOTO 0O€30ITacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUI W HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JESTENbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JCSITCIHLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/a4 COLUATbHOU
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YYCHUIO MPOQECCHil pa3NIuYHOrO pojia, B TOM YHCIe Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXECHHUS K TPYY, JTIOASIM TPyJla U pe3ynbTataM TPYAOBOM IeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIWBHIYyaJbHOW TpPAaeKTOPHH OOpa30OBaHMS,
Oynyiieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB M MOTPeOHOCTEH 00IIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH 1[€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIe, KaK UCTOYHUKY CYIIIECTBOBAHUS
JKHM3HH Ha 3eMiIe;

MOHUMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIUSHHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE ITPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTUKEHUM XUMHH IS PELICHUS] BOIIPOCOB
paIoOHATBHOTO MIPUPOIOTIOIB30BAHUS;



AKTUBHOI'O HENPUATHUS JEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAlOLIEW NMPUPOIHOM Cpelne,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEIIIPUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JIEATENIbHOCTH  DKOJOTMYECKOM  HAIIPaBJIICHHOCTH, YMEHHMS PYKOBOACTBOBATbCA HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTHKHY;

MOHWMAHUS CHEIU(PUKA XUMUU KaK HayKH, OCO3HaHUs €€ ponu B (OPMUPOBAHHH
paloHaIbHOIO HAYYHOT'O MBIIUICHUS, CO3JaHUH LEIOCTHOTO MPEICTaBICHUs 00 OKPYKaIOIIEM
MHUpE KaK O €IMHCTBE MPUPOALI M YEJIIOBEKA, B MO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH H
pelIeHnu IpodiieM COXpPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTU XMMHH JJII COBPEMEHHON LMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHAH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTUYeCKOM, MUIIEeBOW M JKOJIOTMYECKOH O€30MacHOCTH, B PAa3BUTUHM MEIULIMHBI,
00€eCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAaHHS CYIIHOCTH METOJ0B IO3HAHHS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SBICHUU OKPYXAIOLIEro MUpa U MPOUCXOMSIINX B HEM HM3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIh30BaTh XUMUYECKUE 3HAHUS AJISl PEIIeHUs TPoOieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K ITO3HAHUIO U UCCIIEN0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEpPhIBHOMY OOpa30BaHHUI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAaHUM 1O XUMHUHM B COOTBETCTBUM C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbix cdepax mpodeccrHoHanbHOU
JIEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeaMeTHbIe pPe3yJbTaThl OCBOCHHUS YYEeOHOTrO MpeaMeTa «XUMHS» Ha YPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMBbIC JUISI (POPMHPOBAHUS MHUPOBO33PCHUS OOYUAIOMIMXCS MEKIUCIUTUIMHAPHBIC
(MeXIpeIMeTHbIC) OOICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYIYHOW KapTHUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO,
SHEprus, SIBICHHUE, TPOIECC, CUCTEMa, HAYYHBIH (haKT, MPHHIINI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, HCCTIEI0BaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

VHHUBEpCaJIbHBIC  y4eOHBIE  JIeHCTBUSA  (TMO3HaBaTelIbHBIC,  KOMMYHHUKATHBHEIC,
peryiasTHBHBIC), oOecneunBaroniye (OpMUPOBaHHE (PYHKIHMOHAIBHONH T'PAMOTHOCTH U
COLMAIBHOM KOMIIETEHIIMH 00yJaroInXcsi;

CIIOCOOHOCTh ~ OOYYaIOMmUXCsl  KCIOJh30BaTh  OCBOCHHBIE — MEXKIMCIUIUTMHAPHBIC,
MHUPOBO33PECHYECCKHE 3HAHHWS W YHHBEpCAJbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHOM IIPAKTHKE.

MertanpeaqMeTHbIe pe3yNbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATBHBIMH YYCOHBIMHU
M03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OsJiaieHNe YHUBEPCAJIbLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:



1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENIbHO  (DOpPMYJIMPOBaTh M aKTYaJIM3MpOBAaTh IpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeneNaATh LeJNN AEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPHUM HX JIOCTUKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEJSIMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMN NPUEMBI JOIMYECKOI'O MBIIUIEHUS — BBIICIAThH
XapakTepHble INPU3HAKK TIOHATHM U yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOLLME MTOHATUSA AJIs1 OObSICHEHMsI OT/ICJIbHBIX (PAKTOB U SIBJIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, IIO aHAJOIHH),
BBISBJISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

OPUMEHATh B Ipoliecce MO3HAHUS, UCIOJIb3yeMble B XUMUHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — 0pU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3aJ]a4, NIPUMEHSATHh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

dopMynupoBaTh LEAM M 33JaYd  HMCCIEIOBAHMS, WCIIOJIb30BATh IIOCTABJIEHHBIE U
CaMOCTOSITENILHO c(hOpMyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BIQJIETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEJACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJEIIaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIeIOBAaTeIbCKOM M IPOEKTHOM JAesITeTbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) padora ¢ nnpopMmanmeii:

OpUEHTUPOBATbCS B pA3IUYHBIX HCTOYHMKAaX HHGpopMmanuu (HaAy4HO-TIOMYJSIpHas
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aQHAIM3UPOBATh HH(GOPMALIMIO PA3IWYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE M OTOOpe
uHpopManru, He0OXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3aay ONpeeEHHOTO THIIa;

pUOOpeTaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CcpeAcTBa Mpu paboTe € XUMHYECKOU
uHpopMalell: MPUMEHSATh MEXIpeIMeTHble ((pU3NYeCKue M MaTeMaTH4YecKhe) 3HaKu H
CHUMBOJIBI, (hOpMyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BONPOCHI 10 CYILECTBY OOCYXAaeMOW TEMBbI B XOJI€ JAUAIOra W/WIN JAUCKYCCHH,
BBICKA3bIBaTh HJ€H, (POPMYJIHMPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIAaTh C MpPE3CHTAIel pe3yabTaToOB MO3HABATEIBHOM JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro mpoekTa M (OPMYIHPOBATH BBIBOJBI IO pPE3yJIbTaTaM IMPOBEIEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMS MTO3UIHMIA B X0/1€ 00CYXKIeHUS 1 0OMEHa MHEHHSIMU.

OsJaieHNe YHUBEPCAJIBHBIMH PeryJissTHBHBIMU e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompenenss e€ eI W 33aJa4d, KOHTPOJIHUPOBATh M MO0 MEpe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeJiaraéMblii alrOPUTM JICHCTBUI TPU BBIIIOJHEHUU YYEOHBIX M MCCIEOBATEILCKUX 3aj1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOCW JICATEIBHOCTH Ha OCHOBE CaMOaHaIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHASI W KYJAbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHLHOW T'PaMOTHOCTH, HEOOXOIUMOW st
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATaroIINe
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYIMIMa, paguKand, H30MEpHUs, U30MEpPbI, TOMOJIIOTUYECKUN psi, TOMOIOTH,
YTJIEBOJOPOBI, KACIOPOA U a30TCOJEpKAIINe COSAMHEHHUSI, MOHOMED, TOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHWUs, JEKAllUe B OCHOBE MOHMUMAaHUs
MPUYHMHHOCTH U CUCTEMHOCTU XMMHYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEATETHHOCTH YETOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBATh
WX B3aMMOCBSI3b, HCTIOJB30BaTh COOTBETCTBYIOINE MTOHSATHS MTPU OMMCAHUHN COCTaBa, CTPOCHUS 1
MpEBPAIICHUI OPraHNYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJISI COCTABJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (HOPMYTT OPraHUUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIMW, M3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBAThH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 1O HX COCTaBY W CTPOEHHUIO K ONpeAenéHHOMY KIacCy/Tpylie COeTuHEHUI
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JlaBaTh UM Ha3BaHMs 1o cucrteMatuyeckod HomeHkiatype (IUPAC), a taxxke
MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUJIEH, MPOMUIIEH,
alleTUIICH, STWICHIJIUKONb, TIUIEpUH, (PeHod, (OopManbAeTuia, ameTaibJeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, GpyKTO3a,
KpaxMaJ, LeJITI0103a, TJULKH);



c()OPMUPOBAHHOCTh YMEHHS OIPEACNSATh BHIBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OPTraHUYECKUX
BetiecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWIEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHsoul,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TIUIEPHH, (PEHON, aleTaIbIeTH]l, MypaBbHHAS U YKCYCHAas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, NeJUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETHUYECKYIO CBSI3b MEKIYy HUMHU yYPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX pPEaKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTICBOIOPOIHOTO CBHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJHMYECTBA WCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, HCIONb3YeMbIX B XHMHUU MPU HM3YYEHUU BEHIECTB M XUMHUYECKUX SIBICHUUN
(HabmroieHne, W3MEpPEHUe, OKCICPUMEHT, MOJICJIUPOBAHKUE), HCIOIB30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUsX, CBI3aHHBIX
C BEIIECTBAMU U MX NIPUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATh MpaBUiIa MOJIb30BAHUS XUMUYECKOW MOCYA0N U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATh XHUMHUYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMM OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHU
HarpeBaHUU, I[BETHBIC PEAKIIMU OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
MpU OOpaIllEHUH C BEIIECTBAMH U JIa0OPAaTOPHBIM 000PYTOBAHUEM, MPEJICTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIU U
(GbopMyIMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO HH(OpMAIIUIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMOaTh TMpaBWiIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYKaroIIel MPUPOJHON Cpebl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHSI HAa JKUBBIE OPTaHU3MBI
OTpeICIEHHBIX OPTraHMYECKUX BEMIECTB, MOHMMAas cMbICH mokaszarens [1/IK, moscHsATh Ha
npuMepax crmocoObl YMEHBIIEHHS M MPEJOTBPAIICHHUS X BPEIHOTO BO3JICHCTBUS HA OPTaHHU3M
YeJI0BEeKa;

JUIsE OOYYaIOIIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSThH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISE  CIETIBIX W CHA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh penbeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anucu XuMudeckux GopMyiI.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHudeckas XUMHsD)
OTPAXKAIOT:



c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW s
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHUI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCIJICHHS, XUMHMUYecKas CBs3b (KOBAJECHTHAas, WOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJUIMYECKasl  pelETKa, TUIBI XUMHYECKUX  pEaklMil, pacTBOpP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMAIMUSA, OKUCINUTENb, BOCCTAHOBUTENDL, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuin 3akon [J[. WM. MeHnneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS SHEPrUU MPU XUMUUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaAHMS,
JeXalue B OCHOBE IIOHMMaHHsS MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBJICHUU,
(dakTosIOrMyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBA3b, UCIOJb30BATH COOTBETCTBYIOIIME MOHSATHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
(GopMyN BEIIECTB W YpPAaBHEHUM XHUMUYECKUX PEAKIUI, CUCTEMaTHUECKYylHd HOMEHKIIATypy
(IUPAC) u TpuBHaibHBIE Ha3BaHHUS OTIENbHBIX HEOPraHWYECKUX BemIecTB (yrapHblii ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas M3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCICHNUS XUMHUYECKUX
AJIEMEHTOB B COEUHEHMAX PA3IMYHOIO COCTABa, BUJ XUMUYECKOU CBSI3U (KOBAJIEHTHAs, HIOHHAS,
MeTaJIJIMYeCcKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH NPUHAAJIEKHOCTh HEOPraHUYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHEeHUN (IpoCThle BEIECTBa — METAJUIbI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. .
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 neprnoaos Ileprnoanyeckoi cucteMbl XMMUYECKUX 351eMeHToB /1. U.
MeHeneeBa, HCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 10 nepuoAaM u rpynnam Ilepuoanueckoi cucteMbl XUMHUYECKUX 31eMeHTOB Jl. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JUYHBIX KIJIACCOB, MOJATBEPXkAATh CYILIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJAY HEOPraHMYeCKMMH BEIIECTBAMU C ITIOMOIIbIO YpaBHEHUN
COOTBETCTBYIOIIIMX XUMUYECKHUX PEAKLINN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
Mpu3HaKaM (YHCIy M COCTaBy pEarupyroluxX BEIIECTB, TEIUIOBOMY 3(h(dEKTy peakiuu,
U3MEHEHUIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);



c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallléHHbIC YPaBHEHUS pPEeaKkLMi MOHHOrO OOMEHa, YUWThIBas YCIOBMs, IIPU KOTOPBIX 3TH
peaKuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUI INPOBOAUTH pEAKLUH, HNOATBEPXKIAOIIME KaueCTBEHHBIN
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX HEOPIaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKuMii HOCPEICTBOM COCTABICHMSI IEKTPOHHOIO OajlaHca ATUX PeaKIHii;

c(OPMHUPOBAHHOCTh YMEHHI OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOH PEeakluu OT
pasin4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOr0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aelcTeus (npunuun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JIeXKAlUue B
OCHOBE NPOMBIIIUIEHHOTO TOJYYSHUsI CEPHOM KHCIOTHI, aMMHaKa, a TakkKe cPOpMHUPOBAaHHOCTh
npezcTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMaX XMMHUYECKOIro
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUIl IPOBOAUTH BBIYMCIECHUS C MCIOJIB30BAaHUEM IOHSTHUSA
«MaccoBasi 0l BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIECHUH Ta30B INPU XUMHUYECKHUX
peakIMax, Macchl BellecTBa WM 00bEMaA ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOro 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPIUH;

c(OpPMHUPOBAHHOCTh YMEHHI COOIONATH MpaBHiia MOJ30BAHUS XUMUYCCKOW TIOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MIPaBUiIa OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU IO BBIITOJHEHUIO J1A00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpPEeJbl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATBHOIO MHUKATOPA, BIUSHUE PA3IUYHbIX (PAaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklUd HOHHOro oOME€Ha, KaueCTBEHHbIE peaklUuu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHbBI, HA KAaTHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbIX
3amay no temaM «Meramie» U «Hemeramibsl») B COOTBETCTBUM C NpaBHJIAMH TEXHUKU
0€30MacCHOCTH MPH 0OpallleHNH C BELIECTBaMH H JJAOOpaTOPHBIM 000pYJOBAHUEM, NTPE/ICTABIISAThH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAJIM3UPOBATh XHMMHUYECKYIO HH(pOpMaluio,
NOJYy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKauuu, WHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
MOBE/IEHNA B OBITY M TPYIOBOM NEATENbHOCTH B IEJIIX COXPAHEHHS CBOETO 3/10pOBbI U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIeCTB, MOHMMAas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHNS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIst 00y4arolMXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHMUS BEIECTB U XMMUYECKHX SIBIICHUI;

JUISL  CIIETBIX M CJa0OBUAAIIMX OOYYalOIUXCS: YMEHHE MCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy oO0o3HaueHu#t JI. bpaiins s 3anucu XuMuyeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Ne KoJun4ecTBO 4acoB
HanmenoBanue
JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTelbHbIE
pa3ieioB u TeM Konrtpoubnsl | IIpakTuyecku
n/ Bcero pecypchl
q | MPOTPaMMEI e padoTnl e padoTnl
Paznen 1. TeopeTuveckue 0CHOBBI OPraHUYeCKO XHMHH
[Ipenmer
OpraHu4eCcKon
xumun. Teopust Bubnunorexka POIII https://resh.edu.ru Enunas koiurekuus
1.1 | crpoenus 3 rdpoBbIX 0Opa3oBaTeIbHBIX pecypcos http://school-
OpraHMYeCKUX collection.edu.ru/
coenuHeHu A. M.
byrneposa
Hroro o pazneny 3
Pasnen 2. YrieBonopoabl
[IpenenvHbIe Bu6mmoreka PDOIII https://resh.edu.ru Equnas xomiexkuus
2.1 | yraeBogopoasl — 2 1 poBBIX 00pa3oBaTeIbHBIX pecypcoB http://school-
AJIKaHbI collection.edu.ru/
Hil:gzﬂzﬂb:}’:_ Bu6mmoreka PDOIII https://resh.edu.ru Equnas xomiekuus
2.2 ﬁKeHBiI alj1 KI; I;ICHBI 6 1 1 poBBIX 00pa3oBaTelbHBIX pecypcoB http://school-
’ A ’ collection.edu.ru/
AJKUHBI
Bub6mmorexa POIII https://resh.edu.ru Equnas komiexmus
ApomaTtnueckue .
2.3 CBOIODONLL 2 1 QpoBEIX 00pa3oBaTeIbHBIX pecypcoB http://school-
yr A10poaL collection.edu.ru/
Hpuposmrre Bub6nuorexa POIII https://resh.edu.ru Equnas komiexuus
HUCTOYHUKHU
2.4 N — 3 1 U pOBBIX 00pa3oBaTeNbHBIX pecypcoB http://school-
yr /I0POZL collection.edu.ru/
nepepadoTka



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Wroro no pazueny 13

Pasznen 3. Kucaopoaconepskanue oprannyeckue coeiuHeHust

Bubmnoreka POIII https://resh.edu.ru Enunas koiutekuus
3.1 | Cuuptsl. DeHon 3 U poBBIX 00pa3oBaTeNbHbBIX pecypcoB http://school-
collection.edu.ru/
AJbICTHIBL Bubnunorexa POIII https://resh.edu.ru Equnas Koyuiekuus
3.2 Kapbonossre 7 1 poBBIX 00pa3oBaTeIbHBIX pecypcoB http://school-
KHUCIIOTEL. CIIOJKHBIE . -
collection.edu.ru/
3¢ upsl
bubmmorexa POIII https://resh.edu.ru Equnas xomiekuus
3.3 | YruneBoabl 3 1 U poBBIX 00pa3oBaTebHbIX pecypcoB http://school-
collection.edu.ru/
Htoro no paznemny 13

Pasznean 4. A3oTconepxamye opranHndecKue coe{uHeHust

AMMUHEL Bbubmaunorexka POIII https://resh.edu.ru Enunas xommekuus
4.1 | AMHHOKHUCIIOTHI. 3 1 poBBIX 00pa3oBaTeIbHBIX pecypcoB http://school-
Benku collection.edu.ru/
Hroro no pasneny 3

Paspnen S. BeicokoMoOJIeRY/IsIpHBbIE COCAUHEHHUS

51 [Imactmaccel. 2 1
Kayuyku. Bonokna

bubmuorexa POIII https://resh.edu.ru Exunas xomnekmus
UpPOBBIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/

Hroro o pasneny 2
OBIIEE KOJIMYECTBO
YACOB I1O0 34 3

[TPOTPAMME



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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https://resh.edu.ru/
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11 KJIACC

Ne KosnyecTBo yacoB
HaunmeHnoBanme
JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
pa3ejioB M TeM Kontpoabubl | IlpakTnueckn
n/ Bcero pecypchl
4 | TPOrpamMmbl e padoThl e padoTnl
Pasnen 1. Teopernueckue 0OCHOBBI XUMUM
CrpoeHue aTOMOB.
Ilepuonmieckuii akon Bubnunorexa POIII https://resh.edu.ru Enunas koiurekuus
u [lepronnueckas )
1.1 3 rdpoBbIX 00pa3oBaTeIbHBIX pecypcos http://school-
CHCTEMa XUMHUYCCKHUX :
collection.edu.ru/
anemenToB Jl. U.
Menneneesa
CrtpoeHue BellecTBa. Bu6mmoreka POIII https://resh.edu.ru Equnas xomwiekuus
1.2 | Mmuoroobpasue 4 1 poBBIX 00pa3oBaTeIbHBIX pecypcoB http://school-
BEIICCTB collection.edu.ru/
Bu6mmoreka POIII https://resh.edu.ru Equnas xomwiekuus
1.3 | XuMHUYeCKHE peaKIuu 6 1 1 1 poBBIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/
Hroro o pasneny 13
Pa3nen 2. Heoprannueckasi xumms
bubmuorexa POIII https://resh.edu.ru Exunas xomnekmus
2.1 | Meramisl 6 1 dpoBbIX 00pa3oBaTeabHBIX pecypcoB http://school-
collection.edu.ru/
bubmuorexa POIII https://resh.edu.ru Eaunas xomnekmus
2.2 | Hewmeramisl 9 1 1 1 pOoBBIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/
CBsI3b HEOPTAHUYECKUX bubmuorexa POIII https://resh.edu.ru Eaunas xomnexmus
2.3 | ¥ OpraHUYecKux 2 QpoBEIX 00pa3oBaTeIbHBIX pecypcoB http://school-

BEILECTB

collection.edu.ru/
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Wroro no pazueny 17

Pa3zgen 3. XumMus u ;Ku3HbL

Bubmnoreka POIII https://resh.edu.ru Enunas koiutekuus

3.1 | XwuMus v )Ku3Hb 4 1 U poBBIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/
Wroro no pazneny 4
OBLIEE KOJIMYECTBO 34 3 3
YACOB I10 ITPOTPAMME
MNOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
Ne KounuectBo 4acos
Jara
Tenma VoK B K I 3VUeHH DJleKTpoHHbIe UG pOBbIE
n/ yp cer OHTPO.TEHEI paKTHHecKH y o0pa3oBaTe/bHbIE PeCypPChl
- 0 e padoThbI e pabdoThbI A
[Ipenmer opraHnyecKoOu XUMUH,
1 e BO3HUKHOBEHHE, pa3BUTHE U 1 07.09.202
3Ha4YeHUe 3
Teopus crpoeHus
. Enunas komiekuust uugpoBbIx
OpPraHMYECKUX COSAMHEHUN A.
2 M. BYIIeDoBa. o8 OCHOBHAIC 1 14.09.202 | oOpazoBaTeabHBIX PECYPCOB
 OYLTISPOBA, 3 http://school-collection.edu.ru/
TOJIOXKEHHUSI
[IpencraBnenue o
KJ1accU(PUKALUU OPraHUYECKUX
3 BemecTB. HoMenknarypa 1 21.09.202 BI/I6J'I-I/IOTeKa POIII
(cucrematuveckas) u 3 https://resh.edu.ru
TPHUBHAJIHHBIC HA3BAHUS
OpPraHUYeCKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1 bubnuorexa POII
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TOMOJIOTHYECKHUH PsijT 28.09.202 | https://resh.edu.ru
3
Meran u 3TaH — npocTenlIre
5 MIPEACTABUTEH AJIKAHOB 25'10'202
6 AHKvGHBIZ COCTaB U CTPOEHUE, 12.10.202 BI/I6JI.I/IOT€Ka PoII
CBONCTBA 3 https://resh.edu.ru
3T1/1J1eHu1/1 MPONUJIEH — EuGmorexa POII
7 MPOCTEHINNE MPEACTABUTETH 19.10.202 )
https://resh.edu.ru
aJKEHOB 3
[IpaxTuueckas padora Ne 1.
8 «[lonyuyenue sTrieHa U 26.10.202
W3YyYECHHUE €r0 CBOMCTB) 3
TR Eanas o wdponsn
9 CHHTCTIZ:GCKOFO K’a ) a};{ 09.11.202 | oOpa3oBaTelbHBIX PECYPCOB
— YAyK 3 http://school-collection.edu.ru/
AJIKMHBIL: COCTaB 1 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI bubnuotexa POIII
10 psii. ALIETHUIICH — MPOCTCHIITHIA é6.11.202 https://resh.edu.ru
TIPEJICTABUTENb AJTKHHOB
Brruncnenus mo ypaBHEHUIO
11 XUMHUYECKON peaKuu 53'11'202
12 ApeHbl: 6€H30JT U TOJTYOJL. 30.11.202
TOKCHYHOCTH apEHOB 3 o
I'eneTnyeckas CBsI3b
13 yII€BOJOPO/IOB, 07.12.202 BI/I6J'I.I/IOTeKa POIII
NPUHAUICKAIINX K PA3THYHBIM 3 https://resh.edu.ru

Kj1acCcaM
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IIpuponHble HICTOYHUKHU
YII€BOJOPOAOB: IPUPOIHBIN a3

Enunas komtekuust nudpoBbIx

14 Y TIONyTHBIE HE(DTSAHBIC Ta3bl, 14.12.202 | o6pa3oBaTeIbHBIX PECYPCOB
HE(Th U MIPOAYKTHI &€ 3 http://school-collection.edu.ru/
nepepaboTKH
[TpupogHbIE HCTOYHUKHU
YII€BOJOPOAOB: IPUPOIHBIN a3

15 Y TIONyTHBIE HE(DTSAHBIC Ta3bl, 21.12.202
He(PTH U IPOAYKTHI €€ 3
nepepaboTKH

16 KonrtpomnbHas paborta o 28.12.202
paszaeny «YTJIeBOAOPOIBI» 3
[IpenenbHbIe OJHOATOMHBIC

17 CIUPTHI: METAHOJI U 3TAHOJL. 11.01.202
BonopoHas cBsi3b 4

18 MHoroaToMHbIE CITUPTHI: 18.01.202 BI/I6J‘I.I/IOTeKa POl
ATUJICHTJIMKOJb U TITUIEPUH 4 https://resh.edu.ru
@DeHOJI: CTPOEHUE MOJIEKYJIBI,

19 ¢bu3nyecKkrue 1 XuMHYECKHe 25.01.202 BH6H_HOTeKa PIII

o https://resh.edu.ru
CBOWCTBA, IPUMEHEHHE 4

20 Anpnerupl: popmManbaerua u 01.02.202
areTanpaerua. AeToH 4
O/HOOCHOBHBIE IIPE/IeNIbHBIE Enunas xomnekuust nudpoBbIx

21 KapOOHOBBIC KHCIIOTHI: 08.02.202 | oOpa3oBaTEIBHBIX PECYPCOB
MypaBbHHAs U YKCyCHas 4 http://school-collection.edu.ru/
ITpakTuyeckas paGora Ne 2.

22 «CBOHCTBa pacTBOpa YKCYCHOM 15.02.202
KHUCIIOTBD) 4

23 CreapuHOBas U OJICMHOBAsI
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KHCJIOTBI, KaK IMPEACTaBUTCIINU
BBICIIHUX Kap6OHOBBIX KUCJIOT

22.02.202
4

Mbiu1a Kak COJIU BBICIHIUX

24 KapOOHOBBIX KUCJIOT, UX 29.02.202 BH6H_H0TeKa POII
o https://resh.edu.ru
MOIOIIIEE JICHCTBHE 4
Crnoxuble 3(upbI Kak
MIPOU3BOIHBIE KAPOOHOBBIX

25 KUCJOT. ['MapOoIIn3 CI0KHBIX 27'03'202
a¢hupoB
Kupbl: rusiposins, npuMeHEeHue, bubnunorexa POIII

26 OMOJIOTHYECKast POJIb KHUPOB 14'03'202 https://resh.edu.ru
VYrneBoabl: cOCTaB,

27 knaccudukanus. Baxxueitmme 28.03.202 bubnuorexa POIII
IIPEICTaBUTEIIN: TIF0KO03a, 4 e https://resh.edu.ru
¢bpykTO3a, caxaposa

8 Kpaxman u nemnrono3a kak 04.04.202
IIPUPOIHBIE TTOJTUMEPHI 4 T
KonTponbHas padota no

29 | PBACY 11.04.202
«Kucnopoaconepxaiue 4
OpPraHUYECKUE COCTUHEHHS

30 AMWHBI: METWJIAMUH U aHUJTUH 18.04.202

4
AMHHOKHCIIOTHI KaK Enunas xomnekuus nudpoBbIx
am¢oTepHble OpraHYeCcKre A 1A THOP

31 COCTHHEHHA, NX GHONOIMMHEECKOe 25.04.202 | oOpa3oBaTeIbHBIX pecypcos
SHAYCHIe H’emmm 4 http://school-collection.edu.ru/

30 benku xak npupoaHsie bubnuorexa POIII
BBICOKOMOJIEKYJISIPHBIE 02.05.202 | https://resh.edu.ru
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COCIUHECHUA

4

33

HpOMe)KYTOLIHaH aTTeCcTranus.

KoHTtposbHOE TECTUPOBAaHUE.

16.05.202
4

34

OCHOBHBIE TOHATHUS XUMUH
BBICOKOMOJIEKYJISIPHBIX
coenuHeHui. OCHOBHEBIE
METO/bI CUHTE3a
BBICOKOMOJICKYJISIPHBIX
coequHeHmi. IlmacTMaccsl,
Kay4yKH, BOJIOKHA

23.05.202
4

Enunas komnexius nudpoBbIx
00pa3zoBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34



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

11 KJIACC

Ne

n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcer
0

KoHTpoJbHBI
e padoThl

IIpakTnyeckn
e padoThI

JlaTa
H3y4YeHH
s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCYpPChI

XUMHUYECKUN DIIEMEHT. ATOM.
DJeKTpOHHAs KOH(PUTYpaLHs aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucreMma XMUMHYECKUX
anemeHToB Jl. 1. Menaeneera, ux
CBA3b C COBPEMEHHON TEOpHUEN
CTPOECHHUS AaTOMOB

Bubmmnorexa POIII
https://resh.edu.ru

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHNYCCKHUX 3JICEMCHTOB U UX
COEAMHEHUI 110 IPyIIaM U MEePHOAAM.
3Ha4YeHHE IEPUOJUYECKOr0 3aKOHA U
CHCTEMbl XUMUYECKUX 31eMeHTOoB J[. 1.
MeHeneeBa B pa3BUTUH HAYKH

Crtpoenue BemiecTBa. XuMHUUYECKast
CBSI3b, €€ BUIbI; MEXaHU3MBbI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Bonxoponnas cBs3b

Bubmmnorexa POIII
https://resh.edu.ru

BaneHTHOCTD.
DNeKTpooTpUlIaTeTbHOCTh. CTEneHb
OKHCJIEHUS. BelecTBa MOJIEKYIIIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOECHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.
MaccoBasi 10151 BEILIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COCAMHEHUH.

Enunas xomnekuus nugpoBbIx
00pa30BaTeNbHBIX PECYPCOB
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I'enernueckas cBA3b HCOPTraHNUYCCKUX
BCIICCTB, Pa3JIMYHBIX KJIACCOB

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

Krnaccudukanus XuMHYECKUX peaKIIui
B HEOPraHUYECKON U OPraHMYECKOU
XUMUU. 3aKOH COXPAHEHUSI MACChI
BELIECTB; 3aKOH COXpaHEHUS U
MpEBpAIICHUS YIHEPTUU TTPU
XUMHUYECKHUX PEaKIMIX

Ckopoctb peakiun. O0paTuMbie
peaknuu. XMMHU4YECKOE PABHOBECHE

Enunas komtekius nudpoBbIx
00pa30BaTeNbHbIX PECYPCOB
http://school-collection.edu.ru/

10

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

11

DNeKTpoIuTHYECKAast JUCCOLMALUS.
[TonsiTHE O BOXOPOIHOM IIOKA3aTese
(pH) pactBOpa. Peakiiuu noHHOTO
oOMeHa. ['uaponn3 opraHn4eckux u
HEOPraHMYEeCKUX BEUIECTB

bubmuorexa POIII
https://resh.edu.ru

12

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIiaBoB U pacTBOPOB COJIEN

Bubmmnorexa POIII
https://resh.edu.ru

13

KonTponbHas pabota mo pazaeny
«Teopernyeckre OCHOBbI XUMHUU»

14

MeTtannisl, UX IOJIOKSHHUE B
[lepuonnueckoi cucTreMe XUMHUYECKHUX
anemenToB 1. . MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mwme guznueckre CBOMCTBA
METaJIJI0B

15

CrutaBbl METAILJIOB.
DNEKTPOXUMHYECKUN psift
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HaHp}I}KeHI/Iﬁ MCTaJJIOB

XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

Enunas komtekius nudpoBbIx

16 METaJUIOB (HATPUH, Kaaui, Kaablui, 00pa3oBaTeNbHBIX PECYPCOB
MarHui, aJFOMHHAN) U UX COCAMHEHHI http://school-collection.edu.ru/
. Ennnas komiekuus nu@poBbIx
XHWMHUYECKHE CBOICTBA XpOMa, MEIU U A w1 1P
17 HIX COCIMHCHII 00pa3oBaTeNbHBIX PECYPCOB
! http://school-collection.edu.ru/
. Enunas komiekuus uu@poBbIx
XHWMHUYECKHE CBOMCTBA IIUHKA, Kee3a A 1wt 1P
18 - 00pa3oBaTeNbHBIX PECYPCOB
! http://school-collection.edu.ru/
[IpakTuueckas pabora Ne 2. "Pemienue
19 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«MeTtamib»"
Hewmeramibl, ux nojgoxxeHue B
20 [Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB
®u3NYECKUE CBOMCTBA HEMETAIIJIOB.
21 AnnoTponus HeMETauIoB (Ha pUMepe bubnuoreka POII
KHCIIOpo/a, cepbl, hochopa u https://resh.edu.ru
yriepoja)
o Ennnas komnekuus uu@poBbIx
XHUMHUYECKHE CBOICTBA TAJIOT€HOB, A st 1P
22 CeDLL 1 HX CORLHOHI 00pa3oBaTeNbHBIX PECYPCOB
P g http://school-collection.edu.ru/
23 XUMHYECKUE CBOMCTBA a30Ta,
dhocodpa 1 UX COeTUHEHUI
24 XHUMUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHS ¥ UX COCITMHEHUI
o5 [IpuMeHeHne Ba)KHEUIIUX HEMETAJIOB
U UX COeIUHEHUN
2 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa POII

3HaHU 1o TeMe «HemeTauiby.

https://resh.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

Brruuciienus mo ypaBHEHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTrueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"Hemerannsl"»

28

KontposbHas paboTa mo temam
«Metamey U «Hemetamin)

29

Heopranuueckue u opranuyeckue
KkuciaoTsl. Heopranndeckue u
OpPraHMYECKHUE OCHOBAHUS

Enunas komnexuusa L[I/I(prBLIX
06paSOBaTCJ'ILHLIX pecprOB
http://school-collection.edu.ru/

30

AMpoTepHble HeOpraHM4ecKue u
OpraHUYEeCKUE COCAUHECHUS.
['eneTnyeckas CBsI3b HEOPraHUYECKUX
U OPraHUYECKHUX BELIECTB

Bubmmnorexa POIII
https://resh.edu.ru

31

Posnb xumMum B obecrieueHUH
9KOJIOTMUYECKOH, SHEPreTHIEeCKON 1
MUILEBOM 6€30MaCHOCTH, Pa3BUTHH
METUIIUHBI

32

[IpencraBienust 06 0OIMIKMX HAYYHBIX
IIPUHIMIIAX IPOMBILIUIEHHOTO
IMOJIYYCHU A BaKHEHIITNX BCIICCTB

Enunnas xomnexnusa uH(prBI)IX
O6pa30BaTeJ'ILHLIX pecprOB
http://school-collection.edu.ru/

33

[Ipomexxyrounas arrecranusi.
KoHTposbHOE TECTUPOBAHMUE.

34

UYenosek B MUpe BELIECTB U
MarepuanoB XUMHS U 310POBbE
YeJI0BEKa

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1. Xwumus, 10 kinace/ Pynsutuc I'.E., ®enpaman @.1°., AkuronepHoe 00IIeCTBO
«M3parenscTBO «lIpocBemenune»
2. Xuwmus, 11 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkiionepHoe 00IIeCTBO
«M3parenscTBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. upmmaa H. B. "Xumus. 10-11 knaccel: ”HIMBUAYATbHBIH KOHTPOJIb 3HAHUM.
Kaprouku-3ananus." Yuurens, 2023.

2. bpeiirep JI. M. "Xuwmus. 8, 10,11 k1. HectangapTHple ypoku (BUKTOPUHBI, I€JIOBas U
UHTEJIEKT. Urpsl)." Yuurens, 2004.

3. Tapa H.H., I'abpycesa H.W. "Xumus. 3agaunuk ¢ nomourHukom. 10-11 kmaccs.", 2-e
u3a. — M.: Ilpoceemenue, 2013.

4. Ps6oB M.A. "COopHuK 3a/1a4, ynpaxxHeHH 1 TecToB 1o xumun.", M.: 2013, - 256 c.

5. Tapa H. H. "Xumus. Ypoku B 10 xnacce.": yue6. mocodue ass o0uieoopas3onar.
opranuzanuii / H. H. I'apa. — 2-e u3z., nepepad. — M. : [Ipocsemenne, 2015. —
112 c.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
1. bubmmnoteka POIII
https://resh.edu.ru
2. EnunHas xoymekius MU poBbIX 00pa30BaTEIBHBIX PECYPCOB
http://school-collection.edu.ru/
3. MynbTUMeINITHbIE HHTEPHET-PECYPCHI ISl H3YYSHHS MIKOJIBHOM MPOrpaMMBI 110
XUMHUU
https://orgchem.ru/
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