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MNOACHUTEJIbBHASA 3ATINCKA

[IporpaMMa 1O XUMHM Ha YypOBHE CpeaHEro oodmero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
Deneparuny, TpeOOBaHUHN K pe3ylbTaTaM OCBOCHHUS (peepanbHOil 00pa3oBaTeIbHON MTPOrpaMMbl
cpennero  obmero obOpaszoBanus (DPOIlI  COO), mnpencraBieHHbXx B DenepallbHOM
rocymapcTBeHHOM oOpaszoBareinpbHoM crangapre COO, ¢ yuérom Konmenuuu mnpenogaBaHus
yuebHoro mpeamera «XuMHs» B 00pazoBaTeNbHBIX OpraHuzauusx Poccuiickoit denepauuu,
peau3yIoX OCHOBHBIE 00pa30BaTeNIbHBIC POTPAMMBI, 1 OCHOBHBIX MOJIOXeHUN «CTpareruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXO/0B K pa3pabOTKe MPOrpaMMbl [10 XUMUH, K ONPEEIICHUIO O0IIEeH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS ¥ Pa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH YYeOHOTO mpenmera «XuMHUsY
i 10—-11 kitaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIeNTyadbHbIe nonoxenus PI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COIEpIKaHus, Pe3yIbTaTOB 00ydeHHs U TPeOOBaHUN K YPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

Xumudeckoe 00pa3oBaHHE, IOJy4aeMOE  BBITYCKHHKaMH  00mIeo0pa3oBaTeIbHON
OpraHM3allUy, SBISETCS HEOThEMJIEMOM dYacThio HX 00pa3oBaHHOCTH. OHO  CIIyXKHT
3aBEpILAIOIIMM 3TAallOM pPEAlTM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
[EHHOCTEH, MPUCYIIHX [ETOCTHON CHCTeME XMMUYECKOTO 00pa30BaHus. DTH IIEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOBI, (OPMHUPOBAHUS MHPOBO33PEHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a
TAKKe IKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3/I0POBBIO U HPUPOJHOU Cpeje.
Peanuzyercs xumudeckoe oOpa3oBaHHE OOy4arOIIMXCsl Ha YPOBHE CpPEOHEro oOIero
00pa3oBaHus CPeACTBAMH Y4eOHOTOo mpenmera « XUMUs», COJep)KaHHe U TOCTPOSHHE KOTOPOTO
OlpesieNieHbl B MpOrpaMMe MO0 XUMHM C Y4ETOM crneun(UKM HayKd XUMHUH, €€ 3HAaYeHUs B
MO3HAHWUYU TIPUPOIBI U B MaTEPUAIBHON >KM3HM OOIIECTBa, a TaKkKe C y4ETOM OOIMHUX Ienel u
NPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHME€ CHCTEMbI CpeIHero oOIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHST KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO0 pOJIb B COBPEMEHHOM
[IUBUJIM3AIMH, B CO3/IaHUM HOBOUM 0asbl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOTO MBIIICHUSI, B CO3/ITaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpYy’KaroleM MUpe KaK O €IMHCTBE MPUPOJIBI U YeIOBeKa, KOTOpoe GOPMUPYETCS B XUMHUH Ha
OCHOBE IOHHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aMMOJEHUCTBYS C IPYTMMHU €CTECTBEHHBIMU HAYKaMH, XUMUS CTala HEOThEMIIEMOU
YacThI0 MHUPOBOUM KYIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCIIEIIHOTO TPYyJa W KU3HU KaKIOTO
yineHa oOmiectBa. CoBpeMeHHas XHMHS KaKk HayKa CO3MjaTeibHas, KaK HayKka BBICOKHX
TEXHOJIOTHI HAalpaBleHa Ha pelIeHHe TIJIO0ATbHBIX MPOoOJieM yCTOHYMBOTO pa3BUTHS
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHbI
310POBBSI.

B coorBercTBMM C OOMIMMH LENSIMH M TNPHHLUNAMH CPEIHEro 00Iero oOpa3oBaHUS
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb N3YUYEHHUST) OPUEHTUPOBAHO



PEUMYIIECTBEHHO Ha OOILICKYJIbTYPHYIO HMOJATOTOBKY OOYYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOTO BKJIIOYEHHS B JKHU3Hb COLIMYyMA,
IPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTtaBisromuMu npeamera «XXuMus» SBIISIOTCS 0a30BbIe KypChl — «OpraHrnyecKast XUMUs
u «OO011as 1 HeoOpraHUyecKas XUMHUsI», OCHOBHBIM KOMIIOHEHTOM CO/IEPIKaHUSI KOTOPBIX SBJISIOTCS
OCHOBBI 0a30BO HAyKH: CUCTEMa 3HAHHH 110 HEOPTaHMYECKOW XMMHUU (C BKIIOYCHUEM 3HAHUN U3
001ell XMMHUH) U OpraHuYecKoi XuMuu. @opMUpOBaHKE TaHHON CHCTEMbl 3HAHUM TTPU U3yUEHUHN
npeaMmera 00ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pa3us BEIECTB Ha OCHOBE
OOLINX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHH.

Crtpykrypa conepxkanus KypcoB — «Opranuueckas xumusi» u «O01as 1 HeopraHu4eckas
XUMHA» chopMUpOBaHA B MPOrpaMMe 10 XUMHUHM HAa OCHOBE CHCTEMHOTO IMOJX0Ja K M3YUYECHHUIO
yueOHOro Martepuaia U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHHMHA Ha
ONpeAeNEHHBIX TEOPETUUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHMMHU BEIECTBa
paccMaTpUBaKOTCS Ha YPOBHE KJIACCMYECKOM TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX NPEJICTaBICHUNA O CTPOEHHM BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAX HArOTCS B PAa3BUTHU — OT YIJIEBOAOPOAOB JO
CJIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuueckoil XMMHUU HOJY4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
NPECTaBICHUS O XUMUYECKOH CBS3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKLIUH.

[Ton HOBBIM YIJIOM 3peHHUsl B IpeaMmere «Xumus» 0a30BOro YpOBHS paccMaTpUBAETCs
U3y4eHHbII Ha YpPOBHE OCHOBHOIO 00Iero o0pa3oBaHUs TEOPETHYECKHM Marepuail u
(dakTosornyecKrue CBEACHHS O BEUIeCTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHS» O00y4aroIIUMCS MPeOCTaBISIETCs BOZMOXKHOCTh OCO3HATh
3HaU€HUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOTMYECKUX TMO3UIINM,
riy0xe TMOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmarouiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWN O BaXKHEWIINX BEUIECTBAX, MX COCTaBE, CTPOCHHH, CBOWCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUUYECKUX PEAKLHUSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomonHsercss B kKypcax 10 wm 11 kiaccoB ndieMEHTaMU  COJEp)KaHHS, HMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HaHUS CIHOCOOCTBYIOT TMOHUMAHHIO
B3aMMOCBSI3M XHMHHU C JAPYTMMH HayKaMHW, PACKpPBIBAIOT €€ pPOJIb B ITO3HABATEJIBHOW U
MPAKTUYECKON JEesTeNbHOCTH YEIOBEKa, CIMOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHUs K TMpoIeccy
TBOpYECTBA B OOJACTH TEOPUH U MPAKTUYCCKUX MPHUIOKEHUNW XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIINIO U MPUMEHSTH €€ JJIs TOMOJHEHUSI 3HAHWUN, pelIeHUs
MHTEJUIEKTYAJIbHBIX M JKCIIEPUMEHTAJBHBIX MCCIENOBATEIbCKUX 3adad. B nenom copepxanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00yJaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCO(CKUX HAEH, TaKHUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MHUpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, ITO3HABAEMOCTb ITPUPOIHBIX SIBJIECHUN MYTEM DKCIEPUMEHTA
W peIIeHUsS TPOTUBOPEYHH MEXKIy HOBBIMH (aKTaMH W TEOPETUYSCKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IaHUS HOBBIX TEXHOJIOTUM U MaTEPUAIIOB.

B nnane penienus 3aa4 BOCIIMTAHUS, PA3BUTHS U COLMATIM3AINY 00yJarONINXCsl IPUHSTHIC
pOrpaMMOil MO0 XMMHH IOAXOJBl K OIPEACICHUIO COAEPXKAaHUS M TOCTPOCHHS MpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHUBEPCATBbHBIX YUEOHBIX NEHCTBHI, MMEIOMmUX 0azoBoe



S3HAYCHUC [JIs1 Pa3JIMYHbBIX BHUIOB JACATCIBHOCTHU: PCHICHUA Hp06HeM, IIOMCKa, aHajlu3a H
00paboTkn wHbOpMAIMK, HEOOXOMUMBIX JJIi TPUOOPETEHUs ONbITa MPAKTUYECKOW U
HCCJICIOBATEILCKOM IeATeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MIO3HAHUU XUMUHU.

B nmpaxTuke npenogaBaHus XMMHH Kak Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus, TaK U
Ha YPOBHE CpeHEro 00111ero o0pa3oBaHus, MPU OMPEAEICHUU COAePKATEIbHON XapaKTePUCTHKU
Lened M3ydeHHs IIpeiMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAUYMMOCTHU TPAJULMOHHO
npu3Haércss  (HOpPMUPOBAHME OCHOB XHMMHUYECKOM HAykM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA U KAK OJJHOI'O U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOYKM 3PEHMsI TaKOW MOJXOA K ONPEICIICHUIO IeNiel H3y4YeHUS
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIAaHHBIM.

CornacHo JaHHOM TOYKE 3PCHHS TIABHBIMH IIENISIMHA HM3Y4YCHHs TpenMera «XuMHs Ha
6azoBom ypoBHe (10 —11 ki1.) sIBIsSIOTCS:

(GbopMHUpPOBaHHE CHUCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)XKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIIOUEBBIC MOHATHS, (yHIaMEHTAIbHBIC
3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOEHUE U IOHUMAHHE CYILIHOCTU AOCTYIHBIX
00001IeHNT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpPUEH WX pa3BUTHUS U
CTaHOBJICHUS;

dbopMHUpOBaHME M pPA3BUTUE TMPEJCTABICHWNA O HAay4YHBIX METOJAaX TIO3HAHUS BEHIECTB U
XUMHUYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUS yYMEHUN OPHUEHTUPOBATHCS B MHPE
BEILIECTB U XUMUYECKUX ABJICHUN, UMEIOIIMX MECTO B PUPOJE, B MPAKTUYECKOMN U MOBCETHEBHOM
JKU3HHU;

pPa3BUTHE YMECHHHA WM CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM M OOBSICHCHHEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBUIT O€30MaCHOTO OOpAIeHHs C BEIIECTBAMH.

Hapsany ¢ stum, conepkaTenbHas XapakKTEpUCTHKA LIeJIed U 3aa4 U3y4CHHs IpeaMeTa B
IIporpamMme 1o XMMUM YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU C HOBBIMH ITPUOPUTETAMH B
cucTteMe cpeaHero oouiero oopazoBanus. CerofHs B NpenoJjaBaHUK XUMHUHU B OOJIbIIEH CTETIeHU
OTJAETCs MPEANOUYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIepKaHusl 00yUeHUsI, OPUEHTHPOBAHHOMN
Ha MOATOTOBKY BBINYCKHUKa 00Ie00pa30BaTeIbHOM OpraHM3aluy, BIAACIOIIEro He HabopoM
3HaHUM, a (PYHKIHMOHAJIBHOM TIPaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOIO
MIOJIYYECHUS 3HAHUM U IPUMEHEHHUS UX B PEAIbHOU KU3HU IS PEILICHUS IIPAKTUYECKUX 3a1a4.

B cBf3M ¢ A3TUM Mpu H3yYEHUH MpeaMera «XUMHUsS» JOMUHHUPYIOIIEe 3HAYEHUe
PUOOPETAIOT TaKUE 1eNU U 33/1a4H, KakK:

ajanTtanus o0yJyaronmxcs K yCJIOBUSM TUHAMUYHO Pa3BUBAIOILIErocs MUpa, GopMupoBaHue
MHTEJJIEKTYaJbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TPUHATUIO TPAMOTHBIX PELIEHMH B KOHKPETHBIX JKU3HEHHBIX CHUTYalMsIX,
CBSI3aHHBIX C BEUIECTBAMM U UX MPUMEHEHHEM;

dopMupoBaHre y OOy4YaIOIIUMXCSl KIIOUEBBIX HABBIKOB (KJIIIOYEBBIX KOMIIETEHIU),
UMEIOIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3UYHBIX BHIOB JESATEIBLHOCTH: PELICHUs MpoOIeM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAINU, HEOOXOIUMBIX IS TPHOOPETEHHUs OIbITa
JESATEIIBHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B IO3HAHWU XHMMUH, a TaKXKe U1 OLIEHKHU C
MO3UIUI IKOJIOTHYECKOH 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPTraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIILHBIX U TBOPYECKUX CIOCOOHOCTEH
00y4aromuxcs: CHocOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B



COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaJu3a yueOHOW U HayYyHO-TIOMYJIIpHONW HH(POPMALIUY XUMUYECKOTO
COJIEp/KaHuUs;

(dbopMUPOBaHUE U PA3BUTHE Y O0YYAFOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HAOJI0IATEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, MPU IUIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTAHHE Y 00y4aroNnXcs yOSKIEHHOCTH B TYMAHHCTUYECKOW HAIIPABIEHHOCTH XUMUH,
e€ BaXHOW pOJIM B pEUICHUM TJI00aNbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00X0IUMOCTH OEpEKHOTr0 OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAKKe MPHUOOpETEeHNUs
OTIBITA UCIOJIb30BAHUS MOJYYSHHBIX 3HAHUM JUIsl IPUHATUSI TPAMOTHBIX PEIICHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBIICHUSMHU.

B yuebHoM mnaHe cpenHero o6miero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOro YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 001acTi «EcTecTBEeHHO-HAYYHbIE PEAMETHI.

OO01ee 4nCiIO 4acoB, OTBEAECHHBIX JJISl U3y4EHUS XUMUHU, HA 0a30BOM YpOBHE CpPEIHETO
obmiero oobpazoBanus, coctarisietr 68 gacon: B 10 kimacce — 34 gaca (1 yac B Heenmo), B 11 kimacce
— 34 ygaca (1 4ac B HezemO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHudeckod XuUMuUHU: €€ BO3HMKHOBEHME, pa3BUTHE M  3HA4YCHHE
B IIOJTy4YE€HUU HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpOeHHs OPraHMYECKUX COEAMHEHHH A.
M. BytnepoBa, €€ ocHOBHBbIE MoOJOXKeHHs. CTpyKTypHBIE (OPMYJIBI OPraHUYECKHUX BEIECTB.
['omomnorus, nzomepus. XvUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHUSX — OJMHApHBIE U
KpaTHBIE CBSI3H.

HpeI[CTaBJ'ICHI/IC ) KJIaCCI/I(I)I/IKaLII/II/I OpTraHU4YCCKUX BCHICCTB. HOMCHKJ'IaTypa OpTraHU4YCCKUX
COE€IUHEHMI (CI/ICTCMaTI/I‘-ICCKa}I) U TPpUBUAJIbHBIC HA3BAHW BayKHEUIITHX HpeﬂCTaBHTCHCﬁ KJIaCCOB
OpTraHN4YCCKUX BECIICCTB.

OKCIIepUMEHTAJIbHBIC METOAbLI M3YUCHHUS BEIISCTB M MX NIPEBPAIICHHUI: 03HAKOMJICHHE C
06pa3uaMH OpTraHHUYCCKUX BCUICCTB U MATCpUalaMHW Ha MX OCHOBC, MOACIUPOBAHHUC MOJICKYII




OpPTaHWYECKHUX BEIECTB, HAONIOJACHHE W ONHCAHHWE JCMOHCTPAIIMOHHBIX OIBITOB II0
MIPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HAarpeBaHUM (IJIaBjiIeHHUEe, OOYTIMBaHUE U TOPEHHE).

YriaeBoaopoanbl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKMH pAX. MeTraH u 3TaH — mnpocTeimmne
IPEJCTaBUTEINN ATKAHOB: (PU3UYECKHE U XUMUYECKUE CBOWCTBA (PEaKIy 3aMEILCHHSI K TOPEHHUS),
HAaxXO0XJIEHUE B IIPUPOJIE, IIOJyYEHUE U IPUMEHEHHUE.

AJIKEHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKUI PA. OTHIICH U IMPOIWJICH — HpOCTCfII.HPIC
MNpEaACTAaBUTCIIN AJIKCHOB!: (bPISI/I‘ICCKI/Ie N XUMHYECKHE CBOMCTBaA (peaKI_[I/II/I TUAPUPOBAHUS,
TaJIOrCHUpPOBAHUs, TUApaTallii, OKUCJICHUA U HOJII/IMepI/ISaI_II/II/I), MOJIYYCHHEC U IIPUMCHCHHUC.

Ankanuensl: OyraameH-1,3 m metunOyraaueH-1,3: CTpoeHHE, BaXKHEHIINE XHUMHUYCCKUC
cBoiicTBa (peakius noauMmepusanuu). [loaydeHre CHHTETHYECKOro KayuyKa U pe3HHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHs, TOMOJIOTMYECKMHA psa. ALETWwieH —
NPOCTEHIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMUYECKHE CBOMCTBA
(peakuu ruIpupoOBaHus, ralOTeHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apensl. benson: cocrta, cTpoeHue, (Qu3MyeckMe U XMMHUYECKHE CBOICTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJNy4YeHUE M MpUMEHeHue. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuieckue ceolcmea (Peakyuu 2ai02eHUpO8anUs U HUMPOBAHUS), NOYyYeHUe U
npumenenue. TOkcUYHOCTh  apeHOB. ['eHeTMyeckass CBsI3b  MEXKIY  yIJIEBOJOPOAAMU,
MIPUHAJISKALNTIMHI K Pa3IMYHBIM KJIaccaMm.

[TpuposHblE UCTOUYHUKU YTIIEBOJOPOIOB. [IpupoaHbIi Ta3 W MONYTHbIE HE(TSHBIE Ta3bl.
Hedb u e€ nponcxoxaenue. CocoObl mepepaboTKu HEPTU: TEPETOHKA, KPEKUHT (TEPMUYECKHIH,
KaTajquThuueckuit), mnuponus. Ilpoaykrel mnepepa®oTku HedTH, HMX OPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yrosb ¥ MPOYyKTHI €ro nepepadboTKy.

OKCIIEPUMEHTAIbHbIE METO/bl M3YUYEHHUs BELIECTB U UX MPEBPALIECHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, kKoulekinu «HepTs» u «Yroasy», MoaenupoBaHue
MOJIEKYJI YTJIEBOAOPOJOB U TallOTEHOMPOM3BOAHBIX, MPOBEICHUE IPAKTHUUECKON pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérhbie 3a1a4u.

Brunciaenus mno YpaBHCHUIO XHUMHUYECKOU pcaknuu (MaCCBI, 06’BéMa, KOJIHMYCCTBA
HNCXOJHOTO BCHIECCTBA UJIU MPOJAYKTA PEAKI[UU 11O U3BECTHBIM Macce, O6T)éMy, KOJIMYCCTBY OJJTHOT'O
N3 UCXOJAHBIX BCHICCTB WX IIPOJAYKTOB peaKuI/m).

Kuciiopoacoaep:kamye opraHuueckue coeInHEeHsI

[IpenenbHble ONHOATOMHBIE CIUPTHL. MeETaHOJI M 3TAHON: CTPOEHHE, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (peaklUMW C aKTUBHBIMU METaJUIaMH, TaJOreHOBOJOPOJaMH, TOpPEHHUE),
npuMeHeHrue. BogopoiHeie cBsi3u MeXAy MOJIEKyJaMu cnupToB. JleificTBre MeTaHoIa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaToMHEIE CIIUPTHI. OTUIICHIIMKOJIb H TJIMIOCPHUH: CTPOCHHC, (I)I/ISI/I‘-IGCKI/IG n
XUMHYCECKHE CBOMCTBA (BSaHMOHCﬁCTBHe CO IICJIOYHBIMHU METAJlJIaMH, KAYCCTBCHHAA PCaKIKA Ha



MHOIOaTOMHBIE cHUpPTHI). JleficTBUe Ha opraHu3m uesnoBeka. [IpumeHeHue riaunepuHa u
STUJICHIJIUKOJIA.

deHout: cTpOoCHHE MOJICKYJIbI, (GU3HMUYECKUE U XUMHYECKUE CBOMCTBA. TOKCHUHOCTH (peHoa.
[Tpumenenue ¢penona.

Anpaerunpl U KkemoHvl. DOpMaNBIETHI, alETAIBICTUI. CTpPOSHUE, (UIHUYECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
MOJIyYECHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHASA M YKCYCHast KUCIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUYECKIE CBOMCTBA (CBOWCTBA, OOIIME IS KJlacca KUCIOT, PeaKLus
stepudukanmm), MoiydeHue U mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBAs KHUCJIOTHI Kak
IIPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE ICHCTBHE.

Crnoxnble 3¢Upbl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(HUPOB.
Kupsl. 'maponus xupos. [IpuMeneHne xxupoB. buosorudeckas poib KUPOB.

VYriaeBonsl: cocTaB, KiacCU(pHUKaNUs yriIeBoA0B (MOHO-, M- U MOJHcaxapuipl). I mroko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHHS MOJEKYNbl, (pu3nueckue U XUMUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuom meau(ll), okucnenue aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE IJIIOKO3bl), HaXOXICHHE B IPHUPOJE, MPUMEHEHHE,
Oouonoruueckas posib. @otocunre3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemironosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmajia U IeJUTHI03bI.
dusnyeckue 1 XUMHUUECKUE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIepUMEHTAJIbHBIE METOJbl M3YYEHUs BELIECTB W MX MPEBPALlEHUH: MpOBEIEHUE,
HaOJIIOIGHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHBIX
cnupToB (B3aumojeiicTBue rauuepuHa c¢ ruapokcuaom meau(ll)), anpaernnoB (okucieHue
aMMuaydHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom meau(ll), B3aumoseiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3a/1a4un.

Boruncnenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00BEMa, KOIWYECTBA
MCXOJIHOTO BEIIECTBA WIIM MTPOYKTA PEAKIINH MO0 U3BECTHBIM Macce, 00bEMY, KOJTHYECTBY OJHOTO
W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIUH).

A30TcoaepKaIe OpraHnIeCKUe COSTMHEHUSI.

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE OpraHuYeCKre coeTMHeHUS. DU3NUECKHE U XUMUYECKHE
CBOMCTBa aMHUHOKHCIOT (Ha NOpUMEpe TIIMIHMHA). buonornyeckoe 3HAYEHUE AMHHOKHUCIOT.
IlenTraer.

benku kak mpupoJHBIE BBICOKOMOJIEKYINISpHBIE coeluHeHus. llepBuuHas, BTOpUYHAs U
TpEeTUYHAsT CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCIKOB: THUIPOJIW3, JICHATYypaIusi,
KaueCTBCHHBIC PEaKINH Ha OCTKH.



OKCHEePUMEHTAIbHBIC METOJbl W3YYCHHUS BEIIECTB W WX IMPEBpAICHHUN: HAOIIOJCHHE U
OINMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OCNKOB MpPU HArPeBaHUM, IIBETHBIC
peakiuu OEIKOoB.

BLICOKOMOJIeKy.]'IﬂpHLIe COCIMHCHUA

OCHOBHBIC IIOHSITUS XUMHH BBICOKOMOJICKYJIAPHBIX COCIII/IHGHI/II;’IZ MOHOMCp, HNOJHUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3alrM, CPpCIHAs MOJICKYJIIpHad Macca. OCHOBHBIC
MCTO/JbI CUHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/II;'I — [noJImMepus3aluAa U MOJUKOHACHCA .

OKCIIEPUMEHTAIbHBIC METO/bl M3YUYEHHUs BELIECTB U WX MPEBPAILICHUN: O3HAKOMJICHHUE C
o0pa3iamMu IpUPOAHBIX U HICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnopeaMeTHBIE CBA3H.

Peanuzanus mMexnpenMeTHBIX CBsI3ed NpU M3ydyeHUU opraHudeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak WU
IIOHATUH, ABISIOIIMUXCSA CUCTEMHBIMU JUISI OTJAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHHE, HAYYHBIH (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaJW3, CHHTE3, KIACCU(PUKALUS, TIEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
SKCIIEPUMEHT, MOJICIMPOBAHUE.

®du3nka: MaTepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, YHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKHUE BEJIMUUHBI U STUHUIIBI HX

HU3MCPCHUH.

buonorus: kierka, opraHusM, O6uocdepa, OOMEH BeLIECTB B OpraHu3Me, (HPOTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBA (OENKU, YIIIeBOIbI, KHUPbI, PEPMEHTHI).

["'eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIINBO, PECYPCHI.

TexHomorus: IMMUIICBBIC MTPOAYKTBI, OCHOBBI PAllMOHAJIIBHOI'O IMUTAHUA, MOIOIIUC CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPLErapaThbl, MAaTCPUAJIbl N3 UCKYCCTBCHHDBIX U CUHTCTUUCCKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMHHU



XUMHUYECKUH dJIeMEHT. AToM. Slapo aroma, H30TOMBI. DJEKTPOHHAs O00OJOYKa.
DHepreTUYecKrue ypoBHHU, MMOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpesesieHus: SJIEKTPOHOB MO0 OpPOUTAISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

[lepuognueckuii 3akoH u Ilepuoguueckas cuctemMa XUMHUYECKHX dSJeMeHTOB /JI.
N. MenpneneeBa. CBsi3b nepuoauvecKoro 3akoHa W Ilepumonuyueckoi CHUCTEMBbl XUMHUYECKHUX
sneMmeHToB J[. M. MeHneneeBa ¢ COBpEeMEHHOM TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB
0 FPpyNIaM U nepuojaM. 3HaueHHe NePUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl xumMuueckoi CBsi3U (KOBaJIEHTHAs
HEeNoJIsIpHasl U NOJspHas, MOHHAs, MeTauinyeckas). MexaHn3mbl 00pa3oBaHHs KOBaJIEHTHOM
XUMHUYECKON CBsi3U (OOMEHHBIA M JTIOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3b. BaeHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEeIETKH.

[ToHsATHE O AMCIIEPCHBIX cUcTeMax. MICTHHHBIC M KOJUIOUAHBIC pacTBOPbI. MaccoBasi 10Jst
BEILIECTBA B PACTBOPE.

Knaccugukarus Heopranndeckux coequHeHni. HoMeHkIaTypa HeOpraHn4ecKux BEIeCTB.
['eHeTnyeckas CBS3b HEOPraHUMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIACCaM.

XuMuueckas peaKkuusi. KJ'IaCCI/I(I)I/IKaI_[I/ISI XUMHUYCCKUX peaKI_[I/Iﬁ B HeOpraHquCKOﬁ n
OpFaHquCKOﬁ XUMHUHU. 3aKOH COXPAaHCHUS MACChI BCIICCTB, 3dKOH COXPAHCHUS U NPCBPALICHUA
OHEPTHHU IMPU XUMHUYCCKUX PCAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMbIE pEaKIUH.
Xnmuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.

OnekrponauTnueckas auccouuanus. CunbHble U cialble 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEIECTB: KUCIasl, HEHTpalibHas, LIeTouHasl.

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKkuu.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUS BEIIECTB U WX NPEBPAIICHHUN: JEMOHCTPALMS
tabmun «[lepuoanyeckast cucrema xumuueckux snementoB JI. M. MenneneeBa», u3yueHue
Mozeen KPUCTAJNINYECKUX PEIIETOK, HaOmroieHne
U OIMCaHNE JEMOHCTPALMOHHBIX U TJAOOPAaTOPHBIX OMBITOB (Pa3oKeHHE MEPOKCHUIAa BOIOPO/IA B
IPUCYTCTBUM KaTaJM3aTopa, ONPEACICHUE Cpelbl PACTBOPOB  BEINECTB €  IOMOIIBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, pEakMi MOHHOTO OOMEHa), MPOBEACHNE MPAKTUYECKOH paboThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON peaKkIInm.

PacuérHble 3a1a4un.

Pacuérbl 10 ypaBHEHMSIM XUMUYECKUX PEAKLUN, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.



Heopranuveckasi xumust

Hewmerannst. [lonoxenue nemeramnos B [leproanyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
AmoTponusl HEMETaUIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XVWMUYECKUE CBOWCTBA BaXXHEHINIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriiepoja U KpeMHHUsI) U UX COCTUHEHUHN (OKCHIOB, KUCIOPOJICOAEPKAIUX KHCIOT, BOJOPOIHBIX
COCIMHEHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnel. [lonoxkenne meramioB B [lepuoandeckoi cucteMe XUMHUECKUX AJIEMEHTOB /.
N. MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aTOMOB MeTayuioB. OOrue
¢usznueckue cBorictBa MeTauioB. CIlaBbl METaUIOB. DJICKTPOXUMHYCCKHN Psijl HANPsHKSHUN
METaJIIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpWUM, KaJlui, KaJblMd, MarHui,
QTFOMHUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUMN.

O6H_[I/Ie CII0COOBI MMOJIYYCHU A MCTAJJIOB. HpI/IMeHeHI/Ie MCTaJlJIOB B 6BITy H TCXHHKC.

3KCH€DI/IM€HT2UII)HI>I€ MCTOAbI HM3YYUYCHHSA BCHICCTB M HX HDGBD&IHGHI/II;'II HN3YUCHUC
KOJUICKIMH «MeTaulbl U CIUIaBbI», 00pa3I[0B HEMETAJIOB, PEIICHUE SKCIIEPUMEHTAIILHBIX 32134,
HAOJIIO/ICHUE W ONHCAHWE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCHUIA AFOMHHHUSI C PACTBOPAMH KHUCJIOT M IIeToueli, KaueCTBEHHBIE PEAKIIMH Ha KATHOHBI
METaJlIoB).

PacuérHbie 3a1a4n.

Pacuérsl Mmacchl BemiecTBa wiiM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUH, €CTTH OJJHO U3 BELIECTB UMEET MPUMECH.

XuMud 1 )KU3Hb

Ponb xumuu B o0ecrieueHUM 3KOJIOFI/I‘ICCKOI\/’I, BHGpFeTquCKOﬁ nu HI/IHICBOﬁ 6C3OHaCHOCTI/I,
Pa3sBUTHU MCAUIIUHBI. IlonsTue o HAaYYHBIX MCTOJax IMO3HaHWA BCIICCTB U XUMUUYCCKHUX peaKHHﬁ.

Hpe}ICTaBJ'IeHI/ISI 00 O6H_[I/IX HAYYHBIX ITPUHOUITIAX IIPOMBIIIJIICHHOI'O IMTOJTYYCHUA BaYKHEHIIIMX
BE€IICCTB.

YemoBek B MHpE BEIIECTB M MaTEpPHAIOB: Ba)XKHEHIIME CTPOUTENIbHBIE MATEpHAIbI,
KOHCTPYKIMOHHBIE MaT€pHUalIbl, KPACKH, CTEKJIO, KE€paMUKa, MaTepuajbl s JJICKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcK1e U MUHEpPaIbHbIE y10OpEHUSI.

Xumus u 3J0POBLEE UYCJIOBCKA: IIpaBUJIa HCIIOJb30BaHUA JICKAPCTBCHHBIX IIPCIIapaTos,
mpaBujia 0e30IacHoro HUCIIOJIb30BaHUA pemapaTron OBITOBOM XUMHNHU

B [TIOBCEHEBHOU KU3HU.

MexxnopeaMeTHEIE CBA3H.




Peanuzarust MeXIpeIMETHBIX CBS3€H MPU U3YYCHUH OOIIIeH U HEOPTaHNIEeCKOM XUMUH B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCMOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHbIX MOHATUH, TaK
u HOHHTHﬁ, ABJIAIOMUXCA CHUCTCMHBIMU IJII OTACJBHBIX MPEAMCTOB C€CTCCTBCHHO-HAYYHOI'O
UKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUIIOTE3a, 3aKOH, TEOPHsI, aHAJTU3,
CUHTE3, KIacCHU(pUKaIUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEpPEHHE, SBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPalOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYCCKUI YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe

COCTOsIHHEC BCIIICCTBA, (bI/ISI/ILIeCKI/IC BCJIMYMHBI U €AWMHUIBI UX U3MCPCHUS, CKOPOCTh.

buonorus: KJICTKA, OpraHu3M, OSKOCHUCTCMaA, 6H00(bepa, MaKpoO- M MHKPOI3JICMCHTEI,
BUTaMHHBI, o0OMeH BCIICCTB B OpraHru3Me.

Feorpa(bml: MHHCEPAJIbl, TOPHBIC ITOPOJbI, ITOJIE3HBIC NCKOIIACMBIC, TOIIJIINBO, PECYPCHI.

TexHonorus: Xumudeckas MMPOMBINIJICHHOCTDb, MCTAJUIYPIHd, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTcpuraiosB, CEIbCKOXO03S1CTBEHHOC IMponu3BOACTBO, nUIicBasa MMPOMBIINIJICHHOCTD,
q)apMaHeBTI/ILIGCKaH IMPOMBIIIJICHHOCTD, IIPpOU3BOJACTBO KOCMCTHUYCCKHUX npceraparos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MarepuraioB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAaHOTCXHOJOI'NH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
IporpaMM cpeaHero obmiero o0pa3zoBaHUs (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-meTonndyeckoii OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
IPOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBMM € CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs» Ha YPOBHE CPEeTHET0 0011ero 00pa3oBaHusl BbIIEICHBI
CIENYIOLINE COCTABIAIOIINE:



OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON TPa)KTaHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIM4YHue€ MOTHBAIIMU K O6y‘leHI/IIO;

LIEJICHANPABJIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMUHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPaJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCSI B CBOCH NIEATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIUMH IEJIOCTHOM CHUCTEeME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIM4YUE IIpaBOCO3HaHUA 9KOJIOTHYECKOMN KYJIbTYpPbl H CIIOCOOHOCTH CTaBHUTh e u
CTPOUTDH KU3HCHHBIC IJIAHBI.

JImgyHOCTHBIC PE3YIbTAThI OCBOCHUA ITPCAMETA «XHMHS JOCTUTAOTCA B €AUHCTBEC yqe6H0171
U BOCHUTATEIIHLHOMN ACATCIIbBHOCTH B COOTBCTCTBUH C T'YMAHUCTUYCCKHUMU, COLIUOKYJIbTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTSAMHU U HACATIAMU pOCCHﬁCKOFO TpaXaAaHCKOI'o O6III€CTBa,
INPUHATBIMA B 06H_ICCTBG HOpMaMH W IIpaBUJIaMU I1IOBCICHMUA, CHOCO6CTBYI-OH_[I/IMI/I mpoueccam
CaMOIIO3HaHUA, CaMOpPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06y11a}01111/1xcsl.

JIMYHOCTHBIC PE3yNbTAThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIILHOM U MTPAKTUIECKON IEATEITHHOCTH 00YJAIOIINXCSI TIO PEaTH3AIH TPUHSATHIX
B 00IIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHMS:

0CO3HaHMsI 00YJarOIMMKCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEeHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJCTABJIICHUS] O COLMAIBHBIX HOpPMax W TpaBUIaX MEXKIWYHOCTHBIX OTHOIIECHUN B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp'—ICCKOfI ACATCIIBHOCTH IIPpHU CO3JJaHUU y‘l€6HBIX IMPOCKTOB,
peuiCHNN y‘IC6H]':>IX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMAThH U MNPpUHHUMATh MOTUBbBI, HAMCPCHUS, JIOTUKY U apI'YMCHTBI APYTIUX
IIpU aHaJIU3€ Pa3JINYHbIX BUIOB yqe6H0171 JACATCIIBHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HACJIEOUI0O OTEYECTBEHHOM
XHMHH;

YBaXXEHHUS K TPOIIECCY TBOpPUECTBA B OOJACTH TEOPUHM M TPAKTHYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHKEHHUS HAYKU €CTh PEe3yNbTaT JIUTENbHBIX HAONIOJICHUH,

KPOMOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHBIX N MMPAKTHUKOB;

WHTEpecCa W TO3HABaTEJIbHBIX MOTHBOB B TMIOJYyYE€HWH W TIOCJIEIYIONIEM aHaIN3e
MH(}OpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHONW XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPABCTBCHHOI'O CO3HaHUs, STUYCCKOI'O IMOBCACHN,
CIIOCOOHOCTHU OLCHMBATH CUTyaluu, CBA3aHHBbIC C XUMHUYCCKUMH  SABJICHUSIMU,
U IPpHUHUMATb OCO3HAHHBLIC PCHICHUSA, OPUCHTHUPYACh HAa MOPaJIbHO-HPABCTBCHHBLIC HOPMBI H

LICHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE IOBEACHUE M IIOCTYNKH CBOHUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) popMmupoBaHUS KYJbTYPHI 310POBbS:

NOHMMaHM LIEHHOCTEH 370poBOro W 0Oe30macHoro obpasza KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M IICHXHUECKOMY 37I0POBBIO;

coOnrofeHusi mpaBui Oe30macHOro oOpalleHHus ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
J)KA3HU U B TPYJOBOM JEATEIBHOCTH;

MOHUMAHHUS I[IEHHOCTH TMPaBWJI HWHAUBUAYATBHOTO M KOJUIGKTUBHOTO O€30I1acCHOT0
MIOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHHUS MOCJIEJICTBUI W HENPUSTHUS BPEIHBIX NPUBBIYEK (YNOTPEOJICHUS aIKOIoJs,
HapKOTHKOB, KypEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PELUICHWU NPAKTUYECKUX 3a7ad COLHMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAaKTUYECKOMY H3Yy4YeHHIO Ipodeccuil pa3iMyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOH J1€ATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBHIOOPY MHIMBHIYATIHLHOM TpaeKTOpun oOpa3oBaHusi, Oy1yIiei
npodeccuu U peannu3anuu COOCTBEHHBIX )KM3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

SKOJIOTUYECKH 11€JIeCO00Pa3HOT0 OTHOIICHUSI K TIPUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHUMAaHUS TI00ATBHOTO XapaKkTepa YKOJOTUUYECKHUX MPOOJIeM, BIHMSHUS SKOHOMUYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpPEIbI;

OCO3HaHUS HEOOXOIUMOCTH UCTOIB30BaHUS JOCTHXKCHUNA XUMHHU JUIS PEIICHUs BOIIPOCOB
paIoHaIBHOTO MPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS ACHCTBUH, MPUHOCAIIUX BpEI OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeITPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIu4Msl PA3BUTOrO DSKOJOTMYECKOIO MBIIIJICHUS, JKOJOTMYECKOM KYJbTYpBI, OIBITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCS HMHU B
MI03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMAJIbHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;

INOHUMaHMs CHeUU(UKH XUMHM KakK HayKd, OCO3HaHUS €€ poiau B (OPMHPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKPYKaIOIIeM
MHUpE KaK O €QUHCTBE INPUPOJBI U YEIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHnH podsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYUMOCTH XHMMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBIIEHHOCTH U BaKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHON
KYJIBTYPBI, PEIICHUH TIOO0ATBHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHs YEIIOBEUECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, THUIIECBOM M DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00€ecCIeueHnN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTU: IIOHMMAHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJyYaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOLIEro MHpa M IPOUCXOASIINX B HEM H3MEHEHUH,
yYMEHU Jie7aTh 000CHOBaHHbIE 3aKJIFOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XUMHYECCKUES 3HAHUS AJI pCICHUSA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX,

HHTCPECA K IMO3HAHWIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCTIPECPBIBHOMY O6pa30BaHI/IIO n caMoo6pa30BaHmo, K
AKTUBHOMY TIIOJYUYCHUIO HOBBIX 3HaHUM 110 XHMHH B COOTBETCTBUM C >KH3HECHHBIMU

MOTPEeOHOCTSIMU,

UHTEpeca K 0COOEHHOCTSM TPYZAA B PA3IMYHBIX chepax NpoPecCHOHATBHOMN 1A TETbHOCTH.

METANPEIAMETHBIE PE3YJIbTATbBI



MertamnpenMeTHble pe3yabTaThl OCBOCHHMS Y4YEOHOro Ipeamera «XuUMHsS» Ha YpOBHE
cpemHero odmiero o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble A1 (HOPMHUPOBAHMS MHPOBO33PEHUs OOYy4arOIIMXCS MEKAMCLUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHayYHbIEC TIOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieln(uKy METOI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAy4YHBIN (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

yHUBEpCallbHble ~ y4eOHble  jedcTBus  (TO3HABAaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryisTuBHbBIE), obecneunBaonie (OpMHUpOBaHHE (YHKUMOHAIBHOM T'pPaMOTHOCTH U
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CIIOCOOHOCTD 06yqa10m1/1xc51 HCII0JIBb30BaTh OCBOCHHBIC MCXKAUCHUIIIIMHAPHBIC,
MHPOBO33PCHYCCKHUEC 3HAHUA U YHUBCPCAJIBbHBIC y‘le6HbIe JCUCTBUS B MO3HABATEILHOM U

COLIMAJIbHON ITPAKTHKE.

MertamnpenMeTHble Pe3yiIbTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIBHBIMU YUCOHBIMH
[I0O3HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMU.

OBJIaIIeHI/le YHuBEpCaJdbHBIMH y‘leﬁﬂbIMl/I NnMo3HaBaTEJIbHbIMHU ZleﬁCTBI/IHMI/I:

1) 6a3oBbIe JIOrNYecKHe eCTBUSA:

CaMOCTOSITENIbHO  (pOPMYJIMPOBAaTh W aKTyalU3UpoBaTh NpoOjeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpeACIIAATE HLCIIN ACATCIbHOCTHU, 3aJdaBasg IapaMETpbl W KPUTCPUU HUX JOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LICIISIMU,

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HAHUI HpI/IéMBI JJOTUYECKOTO MBIINIJIICHUS — BBIJCIATH
XAPaKTCPHBIC  TIPHU3HAKU MOHATHH U YCTaHaBJIMBATL KX B3aUMOCBA3b, HUCIIOJIB30BATh
COOTBCTCTBYIOIINE MOHATHUA JIA 00BICHEHUS OTACIBbHBIX (1)aKTOB n HBHeHHﬁ;

BbIOMpATh OCHOBAHUS M KPUTEPHUHU JUIS KJIaCCU(UKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBIUBATh IPUYNHHO-CIICICTBEHHBIE CBA3H MEXKIY U3Y4acMbIMU SIBICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ TyKTUBHBIE, 10 AaHAJIOTHH ), BHISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH BBIBOABI U
3aKJIIOUECHUS,

NPUMEHSATh B MPOLECCe MO3HAHMS, HCIIOJIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)

MO/JIEJIH, IPE0O0Pa30BhIBATH MOICTbHBIC TIPECTABICHUS — XUMUYECKUI 3HAK (CHMBOJ) SJIEMEHTA,
XumMuueckass (GopmMyna, YypaBHEHHE XMMHMYECKON peakuuu — TpU peIIeHuHd Y4eOHBIX



IMMO3HABATCJIbHBIX U MMPAKTUYCCKUX 3a/1av, IPUMCHATH HA3BAHHBIC MOACIILHBIC ITPCACTABIICHUA I
BBISABJICHUS XapPaKTCPHBIX IMTPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKm/Iﬁ.

2) 0a30BbIe HCCJIe0BaTeIbCKUE 1eHCTBUS:
BJIQJICTh OCHOBAMH METO/IOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIH;

(bOpMy.]'II/IpOBaTL Oocjim W 3aJadud  HCCICIO0BaHHWA, HCIIOJIB30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIIBHO C(bOpMYJ'II/IpOBaHHBIC BOIIPOCHI B KAY€CTBEC MHCTPYMCHTA IIO3HAHUSA W OCHOBBI
JUIA (I)OpMI/IpOBaHI/ISI THUIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[eHI/If/'I;

BJIaACTb HABBIKAMH CAMOCTOATCIBHOI'O IINIAHUPOBAHHUA W TIMPOBCACHHUA YUCHUYCCKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHUsSI HAOIIOATh 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIICIOBAHUS, COCTABISThH OOOCHOBAHHBIN OTYET O MPOJICITaHHON
pabore;

IPUOOpETaTh OMBIT YUYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIeHUs
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/IOB ITO3HAHMSL.

3) padora ¢ unopmaumeii:

OPUCHTHUPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HHGpopMaMu (HAy4IHO-TIOMYJISIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble Mocolus, pecypcsl MHTepHeTa),
aHATM3UPOBATH HHPOPMAITUIO PA3TUYHBIX BUIOB U (DOPM MpeCTaBICHUS, KPUTUIECKH OLIEHUBAThH

e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

GbopMyIUpOBaTh 3aMpPOChl M TMPUMEHATH Pa3IMYHbIE METOJbl TMPU TOUCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOMH /7Sl BBIMOTHEHUS YU€OHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

an06peTaTb OIIBIT HMCIIOJIb30BAaHUA I/IH(I)OpMaI_II/IOHHO—KOMMYHI/IKaTI/IBHLIX TEXHOJOTUN u
Pa3JIMIHBIX TOUCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHus: nHpopManuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

HCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauecTBE CpeAcTBa MpU paboTe € XHUMHUYECKOU
uHpopMaLell: MPUMEHATh MEXIpeIMeTHble ((pU3MUecCKue W MaTeMaTU4yecKHe) 3HaKu |

CUMBOJIBI, hopMyIIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpeO6pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIATHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHUKATHBHBIMHA JeHMCTBUSIMM



3aJaBaTh ~ BOMNPOCHl IO  CYIIECTBY OOCyXJaemMoW TemMbl B  XOJe JAuajora
W/WIM JUCKYCCHUHU, BBICKAa3bIBaTh WIEH, (POPMYIHpPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS TIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEN PE3YJIbTATOB ITO3HABATEIIBHOM NESITEIBbHOCTH, IMOJTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHHMH XUMHUYECKOIO
AKCIIEPUMEHTA, MPAKTUYECKON pPabOThl MO MCCIEIOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanuzauuu y4eOHOro MIPOEKTa u (dhopmynupoBarthb BBIBO/IbI
0 pe3yIbTaTaM MPOBEAEHHBIX UCCIEAOBAHNUN MMYTEM COTIIACOBAHUS MO3UIIUN B X0J1€ 00CYKICHUS
¥ 0OMeHa MHEHUSIMH.

OB.]IaIIeHI/le YHUBEPCAJIbHBIMHU PEryJasiTUBHBIMUA HEﬁCTBHHMH:

CaMOCTOSITENIPHO IUIAHUPOBATh U OCYLIECTBISATh CBOK IMO3HABATEJIbHYIO ESTEIbHOCTD,
ompenernsist e€ Lenu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
IpeylaraéMblii alrOpUTM JIEHCTBUI NPU BBIMOJHEHUU YYE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PELIEHUs C yYETOM MOJYyYEHHUS! HOBBIX 3HAHUI O
BEIIIECTBAX U XUMUUECKUX PEAKIIMAX;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOEH JIeSITEILHOCTH Ha OCHOBE CaMOaHajIn3a U CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATHBI

10 KJIACC

HpeI[MCTHBIC PE3ybTaThl OCBOCHUA KypCa <<OpFaHI/IquKa$I XUMHUA» OTPpaAXKAKOT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN O XUMHUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYIHOM
KapTUHBI MHUpA, POJIU XHUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (DOPMHUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW ISl pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[I0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHCTEMOM XHMMHYECKUX 3HaHHWM, KOTOpas BKJIKOYAET: OCHOBOMNOJIArarolue
HOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BAJICHTHOCTb,
JJIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBsA3b, CTPYKTypHass ¢opmyna (pa3BépHyTas H
COKpamiéHHasl), MOJIb, MOJISIpHas Macca, MOJAPHBIH 00BEM,  YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TPy, PAaguKal, HW30MEpHUs, U30MEpbl, TOMOJIOTMYECKHH psil, TOMOJIOTH,



YIIEBOIOPOABI, KHCIOPOA M a30TCOJEPKAIINe COCTUHEHUS, MOHOMED, TOJIUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUYECKUX
BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKalllue B OCHOBE MOHUMAaHHS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTUYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30IaCHOM HCIOJIb30BaHUHU BAXKHEUIIUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAaKTHYECKOM JIeATEIIPHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIISTH XaPAKTEPHBIC MPU3HAKK MOHSATUN, YCTAHABIMBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS [IPU ONMCAHUM COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUI;

c(OpPMUPOBAHHOCTh YMEHUH HCIIOH30BATh XUMHYECKYIO CHUMBOJIUKY JJIsi COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (hOPMYIl OPraHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHUYECKUX PEAKIWW, U3rOTABIMBATh MOJEIN MOJIEKYJ OpPraHUYeCKHX BEIIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH NMPUHAAIEKHOCTh U3YUEHHBIX OPraHMYECKHUX
BEIIECTB TI0 HX COCTaBy U CTPOEHUIO K OINpeAeNEéHHOMY KJacCy/Tpynne COeIuHEHU
(YrJieBoIopoabl, KHUCIOPOJ M  A30TCOJAEpXKAIINE COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE
COeMHEHUS), JaBaTh UM Ha3BaHusa Mo cuctemaruuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOAUTH TPUBHUAJIBHBIC HA3BaHUS OTIECIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOIMIICH,
aleTUIICH, STWICHIJIUKOJb, TIULEpUH, (PeHon, (GopManblIeru, aueTaiabAeruja, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAsl KHCIOTA, CTEAPUHOBAsI KHUCIIOTA, TITFOK03a, PPYKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

Cc(OPMHPOBAHHOCTh YMEHMS OIpPEIENATh BHUIbl XUMHMUYECKOW CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(l)OpMPIpOBaHHOCTI) YMCHUA TMPUMCHATH ITOJIOKCHHA TCOPUKU CTPOCHHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIA OOBSICHEHHSI 3aBUCHMOCTH CBOICTB B€OICCTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHUA MAaCChl BCUICCTB;

c(hOpMUPOBAHHOCTh YMEHUM XapakTEepU30BaTh COCTaB, CTpoeHue, (Qusnyeckue u
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENCH PA3IMYHBIX KJIACCOB OPTAaHMYECKUX BEIECTB
(MeraH, 3TaH, OSTWIEH, NpPONWJIEH, aleTuieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, ATaHOJI, STWJICHTJINKOJIb, TJIUIEPUH, (EHOJI, alleTalbJAEeTH ], MypaBbUHAsI U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmall, IeJITI0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WIIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHYECKHX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTh HCTOYHUKH YIJIEBOJAOPOAHOTO ChIPbS
(HedTb, TPUPOIHBIA Ta3, Yrojib), CIOCOOBI UX MEPEepadOTKU M MPAKTHUECKOE MPUMEHEHHE
MPOJYKTOB NEPepadOTKHU;

c(OPMUPOBAHHOCTh YMEHHMI TPOBOJUTH BBIYUCICHUS [0 XHUMHUYECKUM YPaBHEHHSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WU MPOAYKTa PEaKIIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIUYECTBY OJTHOTO nu3 HMCXOTHBIX BEIIECTB
WJIH TIPOJIYKTOB PEAKITUN);

c(OpPMUPOBAHHOCTh YMEHUI BIAJCTh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJIaX HAYyYHOTO
MIO3HAHMSI, MCIOJb3yEMbIX B XWMHHM MpPHU H3YYEHHH BEUIECTB W XHUMHUYECKHX SIBJICHUHN



(HabmofeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS IS IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HCHHBIX CUTYALHAX, CBI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOIIOIATh MpaBUIa MOJb30BAHUS XUMUYECKOU TOCYION U
n1abopaTopHBIM 000pYIOBAaHUEM, a TAKXKe MpaBuiia oOpallleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUJIAHUPOBATH M BBINOJHATh XUMHYECKHA OSKCIICPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUH, MOJy4YeHHE ITUJICHA M U3YYEHHE €ro
CBOICTB, KAYECTBCHHBIE PEAKIIMHI OPTraHUYECKUX BEIICCTB, IcHATYpaIrs OSIKOB IMPU HATPEBaHUH,
[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30M1aCHOCTH NP 00pallieHuu
C BeIIECTBAMH W JTa0OPATOpPHBIM OOOPYJIOBAHHMEM, IMPEACTABISATh PE3YJIBTAThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHMM COOTBETCTBYIOIIMX PEAKIUil U (QOpMYIHpPOBATh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
[0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh yMEHHUH COONIONATh TMpaBWia SKOJOTUYECKH IeJIeco00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [MEATEIBHOCTH B IEJNSIX COXPAHEHUS CBOETO 30POBBS U
OKpY’Karollled MPUPOIHOM cpenbl, OCO3HABaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBBIE OpPraHU3MbI
ONpelEeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAs cMbici mnokazarens [IJIK, noscHATs Ha
npuMepax crnocoObl YMEHBUIEHUS] M MPEJOTBPAIIECHUs UX BPEIHOIO BO3JEHUCTBUS HAa OpraHU3M
YeJI0BEKa;

JJIA 06yqa}0umxc;1 C OrPpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbSA: YMCHUC IIPUMCHSATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAaHHW BEIIECTB U XUMHUYCCKUX SIBJ'IGHI/II\/'I;

JUTSL CIIETIBIX U CITA00BUIAIINX OOYJAIOIIUXCS: YMEHUE UCTIOIB30BATh PENbeYHO-TOUCUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumMmudeckux Gopmys.

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011ast 1 HeopraHuyeckas XMMHUs OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHHI: 0 XUMUUECKOWU COCTABJISIFOIIEH €CTeCTBEHHO-HAYIHOM
KapTUHBI MHUpA, POJIU XHUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUM MBILIUICHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW ISl peIieHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHUMHWYECKUX 3HAHMI, KOTOpas BKJIOYAET: OCHOBOIMOJIATAIOIINE
MOHATHUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TO, S-, P-, d- AJIEKTPOHHBIC OpOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSPHBI O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),



KpUCTAJUIMYECKass  pelIETKa, TUIIBI XUMHYECKMX  PEaKUMW, pPacTBOp,  DIEKTPOJIMTSHI,
HEDJIEKTPOJIUTEI, JJICKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIHUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJINTUUECKON
aucconuanuy, nepuoguueckuid 3akod Jl. M. MenneneeBa, 3ak0H COXpaHEHMsI MacChl BEILECTB,
3aKOH COXPAaHEHHUs M IPEBpAlllEHUs SHEPTUU NPU XUMHUYECKHX PEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MUPOBO33PCHUECKHME 3HAHUS, JIe)KAIlUe B OCHOBE ITOHUMaHMS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M O€3011acHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN AEATEIbHOCTU YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOILME IOHATHS IIPU ONHCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUH MCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY JUJISI COCTaBJICHUS
dopMynn BeIIeCTB M YpaBHEHHUH XUMHUECKHX peakluil, CHUCTEeMaTHYEeCKylH0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTJCJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCTBIA ra3, aMMUaK, raméHas M3BeCTb, HeraméHas W3BECThb, NUThEBas COJA, MUPUT U

Apyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENATh BAJIEGHTHOCTb U CTENIEHb OKUCIEHUSI XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, TUI KPUCTAIIMUECKOW PEIETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJIEKYJSpHAsi, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHM;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIUBATH MPUHAIEKHOCTh HEOPTAaHMUECKUX BEIIECTB
10 X COCTaBY K OINpeAeIEHHOMY KJIacCy/TpyIe COelMHEHUH (IIPOCThIE BELIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUBI, COITH);

c(OPMHPOBAHHOCTh ~YMEHHUH  pPAacCKpbhIBaTh CMBICH  [MepHOAMYEcKOoro 3akoHa [Jl.
W. MenneneeBa u JEMOHCTPUPOBAaTH €ro CHUCTEMATU3HPYIOIIYIO, OOBSCHUTENbHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh dJICKTPOHHOE CTPOEHUE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB /l.
W. MenpeneeBa, UCMONB3Ysl TMOHATUS «S-, P-, d-JEKTPOHHBIC OPOUTAINY, «IHEPTETUUECKUE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHs CBONCTB XHMMHUYECKHUX OJIIEMEHTOB M HX
COEMHEHUH MO nepuojaM W rpymnmnam l[lepuoanydeckoil cuCTeMbl XMMUYECKUX AeMEHTOB /l.
N. Menpaeneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) O0OIIMEe XMMUYECKHE CBOICTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME I€HETUYECKON
CBSA3U MEXKJIY HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOILBI) YPABHEHUN COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKINN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMUUYECKHE PEAKIIUU IO PA3TUIHBIM
Mpu3HaKaM (YHCIy W COCTaBy pEarupyrolinux BEMIeCTB, TEIIOBOMY JGh(dEKTy peakiuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHIO KaTallu3aTopa);



c(OpMUPOBAHHOCTh YMEHHI COCTABIIATh YpaBHEHUS pEaKUil pa3TUYHbIX THUIIOB, TIOJHBIE U
COKpaIIEHHBIE YPaBHEHMsI peaKIMil MOHHOTO OOMEHa, YYUTHIBas YCJIOBUS, MPU KOTOPBIX ITH
peakIu UIYT J10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KayeCTBEHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACIO3HABATh OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaATh XUMUUYECKUE MPOIIECCHI, JISKAIINE B OCHOBE
MPOMBINIJICHHOTO TOJIY4YeHUS CEPHOWM KHUCIOTHI, aMMHUaka, a Takke CchHOpMHUPOBAHHOCTh
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U IKOJOTUYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN TPOBOJUTH BBIUMCICHHUS C HUCHOJIb30BAHUEM MOHSITUS
«MaccoBasi 0l BEILIECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUH Tra30B IMPU XMUMHUYECKUX
peaKIusx, MacChl BEIIeCTBA WK 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO () (dekTa peaknu Ha OCHOBE
3aKOHOB COXPAHEHHUsSI MAcChl BEUIECTB, MIPEBPALECHUS U COXPAHEHUS SHEPTUH;

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'H-O,Z[3.T]':> paBujia IMOJIb30BaHUA XUMHYECKOU HOCYI[Oﬁ u
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TAaK¥X¢e IpaBUjia 06paH_IeHI/I$I C B€IICCTBaAMM B COOTBCTCTBUU C
HHCTPYKIUSAMHU 110 BBIITIOJIHCHHUIO na60paT0pHr,1x XUMHUYCCKUX OIIBITOB,

Cq)OpMHpOBaHHOCTB YMGHI/If/'I IJIAHUPOBATb W BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpEAETICHUE Cpeiabl
pPacTBOPOB BEILECTB C MOMOIIBI0O YHUBEPCAIBHOI'O UHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeaKlUH, PeakIMd HOHHOrO OOMEHa, KAaueCTBEHHbIE pEakIMM Ha
cynbdart-, kKapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTUOH aMMOHWUSI, PEIIEHNE DKCIIEPUMEHTATbHBIX
3agad nmo TteMam «Metamub»y U «HemeTaub») B COOTBETCTBUM C IpaBWIAMH TEXHHUKH
0e30MacHOCTH MpU 00pallleHNH ¢ BEHIECTBAMU U JIJAOOPaTOPHBIM 000PYAOBAHUEM, IIPEJICTABIISTh
pe3ysibTaThl XMMHUYECKOTO 3KCIepHUMEHTa B (opMe 3almuCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3MPOBATh XHMMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aEMYIO U3 Pa3HbIX HCTOUYHUKOB (CpEACTBa MaCCOBOM KOMMYHUKalnU, IHTEpHET U 1pyrux);

c(OpPMUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBUIa HSKOJIOTHYECKH 1eIeco00pa3Horo
MOBEJICHUs B OBITY W TPYIOBOM MEATEIBHOCTH B IIENSAX COXPAHEHHUS CBOETO 3I0POBbS H
OKPY’KaIOIIeH MPUPOHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3/ICHCTBHS HA JKWBBIE OPTaHU3MBI
onpeAenEéHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpumepax crocoObl
YMEHBIIEHUS 1 TIPEAOTBPAIICHUS X BPEIHOTO BO3JICHCTBHUS HA OPTaHU3M UYEIOBEKA;

JUIA 06yqafou11/1xcx C OrpaHUYCHHBIMH BO3MOXHOCTAMH 3O0POBbs: YMCHUC IPUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX MCTOAaX MO3HAHUS BCIICCTB U XUMHUYCCKUX SIBJICHI/If/’I;



JUISL CIIETBIX U CIA0OBUIALINX 00YYAIOIIUXCS: YMEHHUE HUCIIOJIb30BATh Pelbe(PHO-TOUEUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XxuMmudeckux Gopmys.
TEMATHYECKOE IIVIAHUPOBAHUE
10 KJIACC

Ne || HaumeHoBaHue KoJsinyecTBo 4yacoB ‘ JJIeKTPOHHbIE

/1| pa3aesioB U TeM | Beero|KonTposbhbie|paktrueckne|  (WMPpoBbIe)
IpOTrpaMMbl pa6oThl pa6oTbl obpa3oBaTesibHbIE

pecypchbl
‘Pasnen 1. TeopeTnyecKre OCHOBbI OPraHU4eCcKOM XUMUH ‘

1.1 |[[IpegmeT 3
OpraHuYecKou
xuMuU. Teopus
CTpOEeHHUs
OpraHUuYecKux
coeJMHEHHH A.
M. ByTtJiepoBa

‘I/IToronopas,quly H 3 H I

‘Pas,qen 2. ¥YriieBo0poanl |

2.1 |lIpepenbHbIE 2
yIJ1€BOL0PO/bI
— aJIKaHbl

2.2 |HenpenenbHble 6 1
yIJ1€BOJOPO/BI:
aJIKEeHBbl,
aJIKaJJUeHBI,
AJIKAHBI

2.3 ||ApomaTuyeckue| 2
yIJIEBOJOPObI

2.4 |[IpuposHble 3 1
UCTOYHUKU
yIJ1€BO/JI0PO/I0B
U UX
nepepaboTka

‘I/ITOI‘O 110 pasjesny H 13 H ‘

‘Pasaeﬂ 3. Kuciopoacoaeprkauue opraHu4eckre coeJuHeHUs ’
‘3.1 HCanTbI. deHos H 3 H H H ’

3.2 ||Anpaerupl. 7 1
Kap6oHoBbIe
KHUCJIOTBI.
CnoxxHblE
adupbl

‘3.3 HYI‘JIGBOABI H 3 H 1 H H ’

‘I/ITOI‘O 110 pasjeny H 13 H ‘

‘Pasaeﬂ 4. A3oTcoaep:Kalye oOpraHm4ecKue coeJuHeHus ‘

4.1 ||AMUHBI. 3
AMUWHOKHUCJIOTBI.
benku




Ne || HaumeHoBaHue ‘ KoJsinyecTBO 4acoB ‘ JJIEKTPOHHbIE
/M| pa3aesioB U TeM | Beero|KonTposbhbie|ipaktuueckue|  (WMPpoBbIe)
NporpaMMbl paBoTHhI pa6oThI ob6pa3oBaTeJ/ibHble
pecypchbl
‘HTOI“O 110 pas3jeny H 3 “

‘Pas,qeﬂ 5. BLICOKOMOJIeKy.)IHprle CoOeJUHEHHUA

5.1 |[lnacTMaccsl. 2
Kay4yku.

BoJsiokHa

‘I/IToronopas,quIy H 2 “

OBIIIEE 34 2
KOJIMYECTBO
YACOB 10
[TPOTPAMME

11 KJIACC

Ne || HauMeHoBaHue

KosmyecTBo 4acos ‘

/1| pa3/iesioB U TEM
IpPOrpaMMBblI

Bcero|[KoHnTposibHBIE
paboThl

[IpakTH4ecKue
paboThI

J/IeKTpOHHbIE

(uudpoBsble)
o6pasoBaTesibHblE

pecypchl

‘PaBAEJI 1. TeopeTH4ecKkre OCHOBBI XMMHUH

1.1 ||Ctpoenue 3
aTOMOB.
[lepuoaryeckuu
3aKOH U
[lepuoanyeckas
cucreMa
XUMHYECKUX
aneMmeHTOB /I. U.

MeHpeeeBa

1.2 |[CTpoeHue 4
BelllecTBa.
MHoroo6pasue

BEIEeCTB

1.3 |[Xumuueckue 6 1

peaknu

‘I/ITOI‘O 110 pasjeny H 13 H

‘Pa3,qe11 2. Heoprannyeckas XMMHd

‘2.1 HMeTaJIJIbI H 6 H

|1 ]

‘2.2 HHeMETaJIJIbI H 9 H 1

2.3 ||CBa3b 2
HEOpraHUYeCcKHux
Y OpraHuYecKHux

BeIlleCTB

‘I/ITOI‘O 110 pasjeny H 17 H

‘Pasaeﬂ 3. XuMHus ¥ )KU3Hb

3.1

XHUMHUS U )KU3HD 4




Ne || HaumeHoBaHue ‘ KoJsinyecTBO 4acoB ‘ JJIEKTPOHHbIE
/1| pas/iesloB ¥ TeM | B ero||KonTponbubie|[lpaktnueckne||  (WHPPoBbIE)
NpOrpaMMbl paboTHI pa6oThI obpasoBaTesIbHble
pecypchl
‘HTOI“O 110 pas3jeny H 4 “ ‘
OBILIEE 34 2 3
KOJIMYECTBO
YACOB I10
[IPO'PAMME
INOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC
Ne Tema ypoka KosinyecTBo 4acoB ‘ Jata JJIeKTPOHHBIE
n/m Bcero|[KouTposabHblie|[IpakTudeckue| 13y 1EHNA nu¢posbie
pa6oTHI pa6oThI o6pasoBaTesibHblE
pecypchl
1 |[Ipegmet opranuveckou| 1
XHMHHU, eé
BO3HHUKHOBEHHUE,
pasBUTHE U 3HAYEHHE
2 |Teopus cTpoeHus 1
OpraHuYecKux
coelMHEHUH A. M.
ByTsepoBa, eé
OCHOBHbIE M0JI0KEHUS
3 |[IpexpcraBiieHue o 1
KJIacCUPUKaALIUH
OpraHUYeCcKHuX BelleCTB.
HomeHnkaTypa
(cucTeMaTHyecKas) U
TpPUBHAJIbHbIE
Ha3BaHMUSA
OpraHUYecKUuX BelleCTB
4 ||AnKkaHBI: COCTaB U 1
CTpO€eHUe,
rOMOJIOTUYECKUU pAJ
5 |MeTaH 1 3TaH — 1
NpocCTeurilne
npeACcTaBUTENN
aJIKaHOB
6 ||AnKeHBI: COCTaB U 1
CTpOeHUe, CBOMCTBA
7 ||[9THJIEeH ¥ IpONUJIeH — 1
NpocCTeurIlIne
npeACcTaBUTENN
aJIKEHOB
8 |/[IlpakTuyeckas paboTta 1 1
Ne 1. «[Tonydyenue




Tema ypoka

KosndecTBO 4yacos

Bcero

KoHTposibHBIE
paboThl

[IpakTHUyeckue
paboThl

JaTta
HM3y4eHUus

JJIeKTPOHHbIE
nuppoBble
obpasoBaTesIbHble

pecypchl

3TUJIeHA U U3y4eHue
ero CBOMCTB»

AnkagueHsl. byraguen-
1,3 v MmeTUNOyTaAVEH-
1,3. [TonyyeHue
CUHTETHUYECKOI0
Kay4yyKa YU pe3UHbI

10

AJIKMHBI: COCTaB U
0COGEHHOCTH CTPOEHHH,
rOMOJIOTUYECKUU PAL,.
AueTHjieH —
NpPOCTEeUILIUN
npeACcTaBUTEb
AJIKUHOB

11

Berauciaenud no
YPaBHEHUIO
XMMHYECKOU peakUuu

12

ApeHbl: 6eH30J1 U
TOoJ1y0J1. TOKCUYHOCTh
apeHoB

13

'eHeTHYecKas CBS3b
yrJIEBOLOPO/OB,
NpUHAJJIeXalluX K
pa3/IMYHBIM KJaccaM

14

[IprpoiHble UCTOYHUKHU
yIJ1€BO/I0PO/OB:
IPUPOJHBIM ra3 U
NONYyTHble HeQTsAHbIE
rasbl, HepTb U
NPOAYKTHI eé
nepepaboTKH

15

[Ipupo/iHbIE UICTOYHUKU
yIJ1€BOJI0PO/IOB:
NPUPOIHBIN ra3 u
HNONyTHble HeQTsAHbIE
rasbl, HepTb U
NPOAYKTHI eé
nepepaboTKH

16

KoHTposibHas paboTa
10 paszesy
«¥YTJ1IeBOJIOPObI»

17

[IpenenbHbIe
OZJHOQTOMHbIE CIIUPThI:




Tema ypoka

KosndecTBO 4yacos

Bcero

KoHTposibHBIE

paboThI paboThI

[IpakTHUyeckue

JaTta
HM3y4eHUus

JJIeKTPOHHbIE
nuppoBble
obpasoBaTesIbHble

pecypchl

MeTaHOJI ¥ 3TAHOJI.
BozopozHas cBA3b

18

MHoroaToMHbIe
CIOUPTHI:
3THUJIEHTJIMKOJIb U
TJIMLEPUH

19

®eHoJ1: cTpOoEHHE
MOJIEKYJIb], PU3UYECKUe
U XMMHUYecKue
CBOWCTBA, MIPUMEHEHUE

20

AJIbJlETU/IbI:
dbopManbaerua u
aleTaJbAeru. AlleToH

21

OZHOOCHOBHBIE
npejejibHble
Kap6OHOBbIE KHUCJIOTHI:
MypaBbHHas U YKCyCHas

22

[IpakTHYeckas paboTa
Ne 2. «CBomcTBa
pacTBopa YKCyCHOM
KHUCJIOTBI»

23

CteaprHoOBad U
0JIEMHOBAasi KUCJOTHI,
KaK NpeACcTaBUTENN
BBICIIMX KApOOHOBBIX
KHUCJIOT

24

MbLj1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX
MololIee JIeUCTBUE

25

CoxkHbIe 3QUPBI KaK
IPOU3BO/HbIE
KapOOHOBbBIX KUCJIOT.
'upon3 CI0XKHBIX

sdupoB

26

Kupsbl: ruaposiuns,
NpUuMeHEHHUE,
6uosioruvyeckas poJib
YKUPOB

27

YraeBoabl: cocTas,
Kaaccudukanus.
BaxkHeimue
npeACcTaBUTEU:
IJII0K033a, PPyKTO3a,
caxaposa




Tema ypoka

KosndecTBO 4yacos ‘

Bcero

KoHTposibHBIE

paboThl

[IpakTHUyeckue

paboThl

V3y4YeHHUs

JaTta

JJIeKTPOHHbIE

O6paBOBaTeJII)H bie

nuppoBble

pecypchl

28

Kpaxmaus u nesirosiosa
KaK IpUPOJHbIE
N0JIUMepbl

29

KonTposbHas paboTta
110 pa3jeny
«Kucnopogacoaepxaiue
OpraHu4YecKue
coeJUHEHUSI»

30

AMHHBI: METUJIAMHH U
dHHWJINH

31

AMMWHOKHCJIOTBI KaK
amMpoTepHbIe
OpraHUYecKHe
COeIMHEeHH, UX
OHUOJIOTHYECKOE
3Ha4yeHwue. [lenTuabl

32

bBeJiKu KakK npupoHbIe
BbICOKOMOJIEKYJIIpHbIE
COeIMHEeHUA

33

OcHOBHbIE TOHSTUS
XUMUHU
BbICOKOMOJIEKYJISIPHBIX
coeJUHEHUH

34

OcHOBHbIE METO/bl
CHHTe3a
BbICOKOMOJIEKYJISIPHBIX
CoeIJMHEHUH.
[ImacTMacchl, Kaydyky,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

34

11 KJIACC

n/n

Tema ypoka

KosimyecTBo 4acoB

Bcero

KoHTpoJibHBIE
paboThl

[IpakTHYeckue
paboThl

JaTta
V3y4eHUus

JJIeKTPOHHbIE

nudpoBbie
06pa3oBaTebHb

pecypchl

XUMHYECKUH 3JIEMEHT.
ATOM. DJIEKTPOHHAas
KOHUTrypalys aToOMOB

[lepuoaryeckri 3aKOH U
[lepruognyeckasa cucrtema

XUMUYECKUX 3J1eMeHTOB /l.

H. MeHpeneeBa, UX CBSI3b

C




Tema ypoka

KosimyecTBO 4acoB

Bcero

KoHTposibHBIE
paboThl

[IpakTHUYecKkue
paboThl

JlaTa
V3y4eHUus

JJIeKTPOHHbIE
nudppoBble
06pa3oBaTesIbHb

pecypchl

COBpPEMEHHOH Teopuen
CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH
V3MEHEeHUs CBOUCTB
XUMHYECKUX 3JIEMEHTOB U
MX COeJJUHEHHWH 10
rpynmnaM 4 nepuojam.
3HavyeHHe
nepuoJU4ecKoro 3aKoHa 1
CHUCTEeMbl XUMHUUYECKUX
aneMeHTOB /|.W.
MengesieeBa B pa3BUTUU
HayKH

CTpoeHue BellecTBa.
XuMuyeckas CBI3b, eé
BU/Ibl; MEXaHU3MbI
06pa3oBaHUs
KOBaJIEHTHOU CBSI3H.
BogopozHas cBA3b

BajleHTHOCTb.
JJIEKTPOOTPHULLATENBHOCTb.
CTeneHb OKUC/IEHUS.
BelecTtBa MOJIEKYJIAPHOTI'O
Y HEMOJIEKYJIIPHOTO
CTPOEeHUs

[ToHsiTHE O AUCIIEPCHBIX
cucreMax. UcTHHHBIE U
KOJIJIOU/IHbIE PACTBOPBIL.
MaccoBas 019 BelecTBa
B pacTBOpe

Knaccudukanusa u
HOMEHKJIaTypa
HeopraHHWYecKHUx
COeJIMHEHUH.
['eHeTHYecKas CBA3b
HeopraHWYeCcKHUX BeleCTB,
pa3/IMYHbIX KJIACCOB

Knaccudukanusa
XUMHUYECKUX PeaKLuil B
HEOpPTraHUYEeCKOU U
OpraHU4ecKOr XMMHH.
3aKOH COXpaHeHUs MacChl
BEIleCTB; 3aKOH
COXpaHEeHHUS U




Tema ypoka

KosimyecTBO 4acoB

Bcero

KoHTposibHBIE
paboThl

[IpakTHUYecKkue
paboThl

JlaTa
V3y4eHUus

JJIeKTPOHHbIE
nudppoBble
06pa3oBaTesIbHb

pecypchl

npeBpalleHHs] SHePTUr
IpY XUMUYECKHX peaKIUsX

CKOpOCTb peaKIjuu.
Ob6paTuMble peaKLUH.
XrMHyeckoe paBHOBecHe

10

[IpakTHyeckas paboTa N2
1. «BiivsiHMe pas3/IMYHbIX
$aKTOpPOB HA CKOPOCTh
XUMUYECKOW peaKLiun»

11

JJIEKTPOJIMTHYECKAS
aucconyanus. [lonarue o
BOJIOPOJHOM IIOKa3aTeJie
(pH) pactBopa. Peakjuu
MOHHOI'0 0OMeHa.
['maposin3 opraHu4YecKux U
HeopraHHWYeCcKHUX BelleCTB

12

OKHCIAUTENBHO-
BOCCTAaHOBHUTEJIbHbIE
peakuuu. [loHATHE 06
3JIEKTPOJIM3€e PaCIJIaBOB U
pPacTBOPOB coJieit

13

KonTposibHas paboTa no
paszeny «TeopeTudeckue
OCHOBBI XUMHH»

14

MeTaibl, X OJI0OXKEHUE B
[leproguyeckoy cucreme
XUMHUYECKUX 371eMeHTOB /l.
H. MeHgeneeBa u
0COOEHHOCTHU CTPOEHHUS
aToMoB. O6mue
dusuyeckre cBoicTBa
MeTaJlJIOB

15

CriaBbl MeTAJIJIOB.
JJIEKTPOXUMUYECKUH P
Hanps»KeHWU MeTalJ0B

16

XuMHUYeCcKHe CBOMCTBaA
BaKHEHIIUX MeTaJJIOB
(HaTpui, KaJIUH, KaJbLUH,
MarHum, aJlloOMUHUN) U UX
cCoeJTUHEeHUH

17

XuMU4YecKue CBOHCTBa
XpoMa, MeJIN U UX
coeJUHEHU U




Tema ypoka

KosimyecTBO 4acoB

Bcero

KoHTposibHBIE
paboThl

[IpakTHUYecKkue
paboThl

JlaTa
V3y4eHUus

JJIeKTPOHHbIE
nudppoBble
06pa3oBaTesIbHb

pecypchl

18

XHUMH4YeCKHe CBOMCTBA
IIMHKa, >KeJjie3a U UxX
CoOeJIMHEHU U

19

[IpakTHyeckas paboTa N2
2. "Pemenue
3KCIlEpUMEHTAaJbHbIX
3aj1a4y 110 TeMeE
«MeTtannp»"

20

HeMmeTasnnbl, ux
NI0JIO’KEeHHeE B
[leprosuyeckoy cucreme
XUMHYECKUX 371eMeHTOB /l.
H. MeHgeneeBa u
0COGEHHOCTHU CTPOEHHUS
aTOMOB

21

dusuyeckre CBOMCTBa
HeMeTaJlJIOB. AJIJIOTPONUS
HeMeTaJ/lJIOB (Ha mpuMepe
KHCI0po/a, cephl, dochopa
U yrJjiepo/a)

22

XuMHU4ecKue CBOHCTBa
raJloreHoB, CEPbI U UX
coeJUHEHUH

23

XuMHUecKue CBOMCTBA
asoTta, docodpa U ux
cCoeJMHEeHHUH

24

XuMUu4ecKue CBOHCTBa
yrJjiepo/ia, KpeMHHUS U UX
coeJUHEHUH

25

[IpyuMeHeHHe BaXKHENILIUX
HeMeTaJlJIOB U UX
coeJUHEeHU U

26

060611EeHHE U
cUCTeMaTHu3alus 3HaHUH
o TeMe «HemeTasibi».
BeluucaeHus mo
YpPaBHEHUSM XMUMHUYECKUX
peakuum u
TepMOXUMUYECKHE
pacyéTsl

27

[IpakTHyeckas paboTa N2
3. «Pemenue
9KCIePUMEHTATbHbBIX




Ne
n/no

Tema ypoka

KosimyecTBO 4acoB

Bcero

KoHTposibHBIE
paboThl

[IpakTHUYecKkue
paboThl

JlaTa
V3y4eHUus

JJIeKTPOHHbIE
nudppoBble
06pa3oBaTesIbHb

pecypchl

3a/lay 110 TeMe
"HemeTasabl"»

28

KoHnTposibHast paboTa no
TeMaM «MeTaylabl» U
«HemeTasibl»

29

Heopranuyeckue u
OpraH”YecKue KUCJIOTBhI.
Heopranuyeckue u
OpraHv4yecKue OCHOBAHUSA

30

AMdoTepHble
HeopraHuyeckue u
OopraHuyeckue
COeIMHEHUSI.
['eHeTH4ecKas CBS3b
HeopraHHUYeCcKUX U
OpraHUYEeCKUX BelleCTB

31

Posb xumMuu B
obecrnie4yeHUH
3KO0JIOTUYECKOH,
3HepreTU4YeCKOu 1
MHILEBON 6€30MacHOCTH,
Pa3BUTHU MeJUIUHbI

32

[IpencTaBiaeHuss 06 06LIUX
HaY4YHBIX TPUHIMIAX
IPOMBIIIJIEHHOTO
MOJTy4YeHUs BaXKHEULITHUX
BEIIECTB

33

Yesi0BeK B MUpe BelleCTB U
MaTepuaJioB

34

XYMUA ¥ 30pPOBbE
Yyesi0BeKa

OBIIEE KOJIMYECTBO YACOB
[10 [IPO'PAMME

34

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI 1JI YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET








