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INOACHUTEJ/IbHAA 3AIIMCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNOXkKeHU «CTparerun pa3BUTHS BocOuTaHud B Poccuiickoil
Oenepanuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCTIOBIECHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThi0 UX
oOpazoBaHHOCTH. OHO CIHYKHUT 3aBEpIIAIONIMM DJTAllOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIoBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHUE
oOyyJaromuxcsi Ha YpOBHE CpeHero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nmporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKH HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmuX 1eaed W MPUHIMIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuMusl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyI0 poJib B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJoBeKa, KoTopoe (popMHpyeTcs B XMMUU HAa OCHOBE NMOHUMAaHUs
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMHU MPUMCHECHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XUMHA KaK Hayka
co3ujaTelibHasl, KaK HayKka BBICOKMX TEXHOJOTUM HampaBlieHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu - ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckom XUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHUs B mpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o01m1aromiel 10 0OBACHSIONMIEH U MPOTHO3UPYIOLIEH.



Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMEIOINMHU KyJIbTYpOJIOTHUYECKUNA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B NO3HABATEIHbHON W IMPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XHUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMALMIO U
NPUMEHSIThL €€ Uil TIOMOJIHEHHWS 3HAHUM, pEIICHUS WHTEINICKTYalbHBIX U
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1au. B 1enom cogepkanue yueOHOro
npeaMera «XHUMHS» ~ JAaHHOTO  YpPOBHS  W3YyYEHHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIIMXCI MHUPOBO33PEHUYECKONM OCHOBBI JUISI TOHUMAHUS
bunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOrO H
OpraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHEM, TIO3HABAEMOCTh MPUPOJHBIX SIBJICHUNA IMYTEM OKCIEPUMEHTa U
pelieHus MPOTHUBOPEYUN MEXKJIy HOBBIMH (aKTaMU U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEHICHUU IKOJOTUUECKUX Mpodiem, a
TaK)ke MpoOJieM COEpexKEHUsT IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OOy4YaromMXcss MPUHITHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlep)KaHUsI M TOCTPOEHHUS TIpPeIMeTa TMpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUWA, UMEKOIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku nHGOpPMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B npaktuke npenojgaBaHus XMMHM Kak HAa YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero od1iero oopa3oBaHusi, P ONPEICICHUN
COJIEpKATEJIbHOW XapaKTepUCTUKU I1IeJIed H3y4YeHHUsl MpeAMETa HalpaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHU LIEJISIMU HU3YyYECHUS IMpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISAIOTCS:

e (opMupoBaHuMe cHUCTEMbl XMMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU



JeKaT KIIYEBbIEe MOHATHUS, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKlud, HEOOXOJUMBIX Ui MPUOOpPETCHHUS
YMEHHM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTelbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oouiero odpasoanus. Ceroans B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTemeHH OTAAETCA  MPEeArnovYTeHHE
NPAKTHUYECKOH KOMIIOHEHTE COJEep)KaHHs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 HE
HAaO0OpOM 3HaHUHM, a (YHKIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHMSIMU aKTUBHOTO IOJIyY€HUs 3HAHUN U MPUMEHEHHS UX B pEalbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS) TOMHHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanrtanusi 00yJaromMxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAOILErOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dbopmupoBaHre y O0Oy4alOmUMXCS  KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOJUMBIX I TPUOOPETEHHS OIbITa MAEATEIBHOCTH, KOTOpas 3aHHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHMH, a TaKXKe I OLEHKH C MO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUaOIMXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HaHUS 110 XMMHUU B COOTBETCTBUH C )KMU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(OPMAIIMU XUMHUYECKOTO COJEPIKAHUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYarOUIUXCSl ACCOLIMATUBHOTO U JIOTUYECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOAMMBI, B YAaCTHOCTH, NMPU TUTAHUPOBAHWU W TIPOBEIECHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTUYECKOU
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
pPalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIIEHUSI K TPHUPOJEC W CBOEMY 3/IOPOBBIO, a TaKKe MPUOOPETEHUS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUU JUIsI TIPUHSTHS TPAMOTHBIX pElIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM 1IaHe cpenHero ooOImero oOpa3oBaHUs TPEAMET «XHUMHSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMETHON oOsact «EcTecTBeHHO-HAyYHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero oomero oopazoBaHusi, cocrapisieT 68 daco: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPKAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XUMMHUM

[IpenMeTr opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnii A. M. BytnepoBa, €€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. lomonorusa, wu3omepus. XHUMHUYECKas CBI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIC HAa3BaHUS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPIraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W MX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJEKYJ OpPraHMYECKHUX BEIIECTB, HAONIOACHHE U
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJI1aBjIeHUEe, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. Mertan u 3TaH —
npocTeillline NPEeACTaBUTENN alKaHOB: (PU3WYECKME U XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATALMU, OKHUCIECHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psil. ALlEeTUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajJOr€HUPOBAHUS, THAPATALIUH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (pu3NYecKue M XUMHUYECKHE CBOMCTBa
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), MIOJYUYEHUE U NPUMEHEHHE. Tomyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIY YIVIEBOAOPOJAAMH, NPUHAAIEKAIIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIILIIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYromp», MOACIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MIIM MPOIYKTa PEaKIMH 1O M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

Kucsiopoacoaep:xaiye oprannyeckue coe{nHeHus

[IpenenbHble OMHOATOMHBIE CIHHUPTHL. MeETaHOA M 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUud C AaKTUBHBIMU MeETaJlJIaMH,
raJIOTeHOBOJIOPOIAMH, TOpPEHHE), MpUMEHEHHe. BoJaopomHbie CBS3U MEXKIY
MOJIEKyJIaMH CIIUPTOB. JlelicTBre MeTaHOa U dTaHOJIa Ha OpraHU3M YeJIOBEeKa.

MHoroaromMHble  CIUPTBHL.  DTUJIEHIJUKONb M  TJIMLUEPUH: CTPOCHHE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTajUlaMH, KadeCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
Opranu3Mm uenoBeka. [[puMeHenne ruiepraa u dTUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruapl U KemoHvl. DopMalbIerull, aueTAIbJETU]: CTPOEHHE,
busznyecKkne U XUMUYECKHE CBOMCTBa (peakIMHu OKHCIECHUS W BOCCTAHOBIICHUS,

KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (pHU3MUecKhe U XUMUYECKHUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucCHOT. [‘maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.

VYrineBoabl:  cocraB, KilacCUUKanmus ~— YIJIeBOAOB  (MOHO-, JHU- W
nojucaxapuabl). [mroko3a — nmpocTedmmi MOHOCaxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHUYECKHE CBOMCTBA (B3aUMOJEUCTBUE C



runpokcugoM meau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u memntono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana u
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
MpOBE/ICHUE, HAONIOJCHHE U ONMHMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusmoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyeckue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKHUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUS BEIIECTB W MX IPEBpAILCHUI:
HaOJII0JICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALIUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJICEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPallCHUIN:
O3HAaKOMJIEHUE C 0oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHbIX TMOHATHM, TaK W TOHSITHUH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(UKaius, MepruoJuIHOCTh, HAaOIIOICHNUE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: MaTepus, DSHEprusi, Macca, aToM, OJJEKTPOH, MOJIEKyJa,
PHEPreTUYECKUN ypOBEHb, BELIECTBO, TeEJO, OOBEM, arperatHoe COCTOSHHE
BEIIeCTBa, (PU3MUECKHUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
¢doTrocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHUPHI,
(hepMeHTHI).

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAeMbIe, TOIUIHBO,
pecypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHU,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/esieHUs AJIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmoamyeckoil CuCTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM H TEpUOjaM.
3HaYeHue MepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHONM XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIHLHOCTb.
Crenenb okucieHusd. MoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJIGKYJISIpHOTO Y HEMOJIEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIMBI KPUCTALIUYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucremMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.



Knaccudukanus HEOpPraHUYECKUX COECIMHEHUM. Homenknarypa
HEOPraHWYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckass — peakuus. Kiaccupukanuss XUMHYECKHX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHblie U ciadble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tabimun «llepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBE/ICHUE TIPAKTUYECKOIN paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHUSIM XUMHUUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHSATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuUMEpe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAIOB (TaJoreHOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B Ilepuognyeckon cucreMe XUMHMYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OO0mue gusnueckne cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI PSiJT HAMTPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIOB (HATPUM, KaJIMM, KaJbLIMi,
MarHui, allOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAJUIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3a7ad, HAOJIOJEHWE W OIHMCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérnslie 3anaun.

Pacuétbl mMaccel BelecTBa WU 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KU3Hb

Ponp xuMum B 0OeCrieYeHUU SKOJIOTUYECKOW, SHEPreTUYECKON W MUILECBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSTHE O HAyYHBIX METOAAaX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYCHUS Ba)KHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacCKHh, CTEKIO, KepaMHKa,
MaTepuasnbl s JJEKTPOHUKHA, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbIC
ya0OpeHus.

XUMHST U 3J0pPOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E30MaCHOTO KCIIONIb30BAHUS MPENapaToB ObLITOBOW XUMUU
B IOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzauusi MeXNpeOMETHBIX  CBsI3ed TOpU  HM3y4YeHUH OOmed U
HEOpPraHU4eCKoW XUMUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK U TOHATUN, SBISIOIIUXCS
CUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TMOHSITHUS: Hay4YHBIM (pakT, rumores3a, 3akKoH,
TEOpHUs, aHaliu3, CHUHTE3, KJaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHD, BEIIECTBO, TETO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEJIMYMHBI U €AUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYecKasi MPOMBIIUIEHHOCTb, METAJLUTYPrUsi, MIPOU3BOJICTBO
CTPOUTEIIbHBIX MaTEPUANIOB, CEIBCKOXO3SAMCTBEHHOE IPOU3BOJCTBO, MUIIEBAs



IMPOMBIIIJICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaﬂ MNPOMBINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYCCKHX IIPCIapaTroB, IMPOMU3BOACTBO KOHCTPYKIIMOHHBLIX MAaTCpuUaliOB,
QJICKTPOHHAA IPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOy4YaromuMHUCs TporpaMM CpeAaHero oOiero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNpeIMETHBIM M  MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3pabOTKH IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEr0 OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYaIOIUMHUCST POCCUUCKONW TPAKIAHCKOW HIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJIM41E MOTUBAIIMH K O0YyUECHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIMXcsi PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¥ BOCHMUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeajaMyd POCCHMCKOro TpakAaHCKOTO OOIIECTBA, NMPUHATHIMH B OOIISCTBE
HOpMAaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
00yJaroIMXcsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaxKaroT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M MPAKTUYECKOU JAESATEITbHOCTH
OOy4JaroIIMXCs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS



OCO3HaHUs 00YYAIOIIUMHUCSA CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U TPUHUMATh MOTHUBBI, HAMEPEHHMS, JIOTHUKY WU
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUI0
OTE€UYCCTBEHHOMN XUMUM;

YBaXEHUSI K TMPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHHUS HAYKU €CTh PE3YIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M Oe3omacHoro olpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBwil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl 1IEHHOCTH TPaBUJl HHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallMAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;



YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTHYECKUX 3a7ad
COI[MAILHOM HAMPABJICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO0 MPpodecCcruil pa3aIuyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHHU;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU ESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccuun W peanm3aniu COOCTBEHHBIX KU3HCHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTMYECKHX MpoOJeM, BIHSIHUS
SKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHME NMPUPOJTHOU U COLIMATIBHOW CPEIbL;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO IMPHUPOIONIOIB30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEH OKPYNKaroUeu
IPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JESATETbHOCTH JKOJIOTUYECKON HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKPY’KaIoIllleM MUpE KaK O €IUHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BAaXXHOM pPOJHU B
CO3JaHMM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPyJAa W OKOJOTUYECKH KOMQPOPTHOM JKU3HU KaKIOTO UJICHA
OOIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKOM JESTEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XUMHUsS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OO0IIeHayYHbIe MOHATHUS, OTPa’KaOIINE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HABaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAeisaTh LENH JEITEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTHUECKHE pPACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBIE, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, TIPEOOPA30OBLIBATH MOJICIBHBIC TIPEICTABIICHUS — XUMUYCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHUE XHUMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEJICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUYECKHUX PEAKIIHH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJCTh OCHOBAaMH METOJIOB HAyYHOTO TO3HAHHUS BEIIECTB M XUMHUYCCKUX
pEaKLNii;

dbopMyIMpOBAThH 1IENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSTEIHHO C(OpMYyIHpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUITOTE3HI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U IPOBEIACHHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoIrecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro Pe3ynbTar, (hopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCHUTEIHHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MOMCKY METOJIOB pEIICHUS TMPaKTHYECKWX 3aJad, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHMSI.

3) pa6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAy4HO-
MOMyJIsIpHAsl JIUTEpaTypa XUMHYECKOTO COJACP)KAHWSA, CIPABOYHBIC TIOCOOMS,
pecypebl HTEpHETa), aHaNM3UpOBaTh MHPOPMALIMIO PA3IMYHBIX BUIOB U (HopM
MIPE/ICTABIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCT;

bopMyIMpPOBaThH 3aNPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMOM JUIS BBINOJHEHUS YYEOHBIX 3a1a4
ONpEeNENEHHOTO TUIIA;



npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3BIK B KayecTBE CpejAcTBa mpu pabore ¢
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HarJISIHOCTH.

OgjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAA€MOI TeMbI B XOJE Majaora u/uiu
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4y;

BBICTYIIaTh C MpE3EHTAlUeil pe3yJbTaTOB IO3HABATEJIBbHON JESTEIBbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO MITM COBMECTHO CO CBEPCTHUKAMH TIPH BBHIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
U3Yy4aeMbIX BEILECTB, pealn3alruy y4eOHOro MpoeKTa u (hopMyJupoBaTh BBIBOJbI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUNA MYTEM COIJIACOBAHMS MO3UIMM B
X07ie 00CyXk/1eHHUs 1 0OMEHA MHEHUSIMH.

OgiaieHHe YHUBEPCAJbLHBIMU PErysiTHUBHBIMH 1eHCTBUSIMU:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NeSTENIbHOCTh, Ompezensds e€ Iend W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TMpEAjaraéMblii  ajiroput™M ACHCTBUN MpuU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
3¢ dexTuBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH NI€ATEIbHOCTH HAa OCHOBE CaMOaHaln3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOHW  COCTABJISIONICH
€CTECTBECHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN

cpene;



BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUM DJIEMEHT, arToM, 3JICKTPOHHAas
000JI09Ka aTOMa, MOJICKYJIa, BAJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAs
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISPHBIM 00BEM, YIIEpOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paguKall, U30MepHUsi, U30MEPhI, TOMOJIOTUUECKUN PsiJl, TOMOJIOTH, YIJI€BOAOPOIbI,
KUCJIOPOJ U a30TCOJEpKAIIUe COCIUHEHUS, MOHOMEp, IMOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKale B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX
ABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHMI BBISBISATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MPEBpAIICHUN OpraHUUYE€CKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUH XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIETH MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINpEIeIEHHOMY
KJIaccy/Tpynne coeauHeHur (YriaeBOJOpOJbl, KHUCIOPOJ | a30TCOJAEpKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cucrematrueckoir HomeHkinatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIISCTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUI1H);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OpPraHMYECKUX BEIECTB (METaH, ATaH, STWJIEH, MPOIMWIEH, alleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
rmIneprH, GEeHo, aleTaNbIeTH, MypaBbUHAS U YKCYCHAasl KHCJIOTHI, TJIFOKO3a,



Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsI KUCIIOTa), WILTIOCTPUPOBATH TEHETHIECKYIO
CBSI3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOAYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCT, YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbIX B XUMUU TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH M WX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe IMpaBuiia OOpaIieHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OITBITOB;

c(OPMHPOBAHHOCTh yMCHHUH IUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWJIICHA M W3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUYeCKHUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHHH, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHM C TMpaBWIaMHW TEXHUKHA OCE30MaCHOCTH TpU OOpamlieHuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIBTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TONyYaeMyK) U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHeT U Apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMA  COONIIONATh  TpaBUjia  DKOJOTUUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NESITEIBHOCTH B IEIISAX
COXpaHEHHUSI CBOETO 3JI0POBBS M OKPYKAIOIICH IMPUPOTHON Cpebl, OCO3HABAThH
OITACHOCTh BO3JICHCTBHUS HA KUBBIC OPTaHU3MBI ONPEICIEHHBIX OPraHUYCCKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YEJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUM;



JUISL CIENBIX ¥ CHA0OBHUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHAYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHUH: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHH B TIO3HAHUM SIBJICHUI
npupoasl, B  (QOPMUPOBAHUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0pPOBBIO UM MPUPOHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCJICHUS, XMMUUYECKasi CBS3b
(KOBaJIeHTHas, MOHHAS, METAIUTMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALINAS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMUYECKON peakiui, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAICHUS YHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

chOpMHPOBAHHOCTh YMEHHUU BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHWYECKUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpPMYJ BEIIECTB M  yPAaBHCHUM  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPENIENATh BAJIGHTHOCTh U CTETICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSX Pa3IMYHOrO COCTaBa, BUJ XHUMHUYECKON
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJspHasd,



MOHHAs, METAJJINYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHHUYECKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB IO HX COCTaBYy K ONpPEACIEHHOMY KiacCy/TpyIie
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETAJUIbl, OKCHIbI, OCHOBaHUS,
KHCIIOTBI, aM()OTEPHBIC THAPOKCHUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPHOANIECKOro 3aKkoHa [1.
N. MenaeneeBa u IEMOHCTPUPOBAThH €0 CUCTEMATH3UPYIOLIYIO, O0BICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKITNH;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX JJeMeHTOB |1—4 mnepuonoB llepmonnueckoi cucTeMsl
xumudeckux snemeHToB JI. M. MenneneeBa, WCIONB3ysAd HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opOuTanmy, «3HEPreTUYECKUE YPOBHWY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XUMHUUYECKHUX JIEMEHTOB U UX COCIUHEHUU
o repuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE TE€HETUYECKOU CBS3UM MEXIAY HEOPraHUYECKUMU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh XUMHUYECKUE PEAKIHUH IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peaknuu, U3MEHEHHMIO CTEIEHEH OKHCIICHHS JJIEMEHTOB, O0OPaTUMOCTH
peakiuy, y9acTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISTh YpPAaBHEHUSI PEAKIUU Pa3IUYHBIX
TUIIOB, TIOJIHBIC U COKpaIIEHHBIC YPaBHEHUS peaKIii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHLA,

c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJITBEPKIAIOIIIE
KAQYECTBEHHBIA COCTaB PAa3JIMUYHBIX HEOPTaHWYECKUMX BELIECTB, PACMO3HABATH
ONBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMH PACKpPBIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBUTEHHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX PEAKLUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM
pEeaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3jaeiicTBus (nmpuniui Jle Ilarensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XUMUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE MPOMBIINIJIEHHOTO MOJYYEHUS] CEPHOW KHUCJIOThI, aMMHaKa, a
TaKke CHOPMHUPOBAHHOCTH MPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIEMaX XUMHUIECKOTO TIPOU3BO/JICTBA;



c(OPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XUMHUYECKUX PEAKIUAX, MacChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMECHHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJIOM W J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTh W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEHUE MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTallh3aTopa,
ONPENENICHUE Cpeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IN4HbIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKInu,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHBbIE pEaKIMU Ha Cyiab(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaMm «Metaiey u «Hemeramib») B COOTBETCTBHHM C MNpPAaBWIAMH TEXHHUKHU
0e30MacHOCTH IpU OOpaIllEeHUH C BELIECTBAMH U JIaOOpAaTOPHBIM 000pYI0BaHUEM,
OPEJCTaBISATh pPE3yJIbTaTbl XUMHUYECKOIO 3KCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUHil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 Ppa3HbIX MCTOYHHMKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUJia  IKOJOTHYECKU
1eJ1eco00pa3HOro TOBEICHUS B OBITY W TPYIOBOM JAESATEIBHOCTH B LEJSIX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOLIEH MPUPOJHON Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA J)KUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yYMEHBIIEHUS H
MpeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;

JUIst 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0pPOBbsI: YMEHHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax IIO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOLIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IIJ/TAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue
(uudpossbre)
n/ pa3zieioB H TeM KoHTposbHBI [MpakTnyeckn
Bcero o0pa3oBaTe/ibHbI
n MPOrpamMmbl e padoThl e padoThbI
e pecypchl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH

11

[Ipenmer
OPraHUYeCKOu
xumuu. Teopus
CTPOCHHUS
OPraHUYeCKHUX
COoeUHEHUN A.
M. bytneposa

Hroro no pazneny

Pa3znea 2. YrieBoaopona

2.1

[Ipenenbubie
YIJIEBOAOPOABI
— aJIKaHbl

2.2

Hemnpenenbusie
YTI€BOIOPOABL:
AJIKEHBI,
AJIKaJECHBI,
AJIKAHBI

2.3

2.4

Apomarnyeckue
YIJIEBOAOPOABI
IIpuponusie
VCTOYHUKU
YIJIEBOAOPOAOB
U UX
nepepaboTka

Hroro no pazgeny

13

Paszgea 3. Kucaopoacon

3.1

Cnuptel. Genon

€pRalme OPrauHmdIeCKue COCAMHECHUA
3

3.2

AJBpIerunsl.
Kapb6oHnoBsie
KHCJIOTBL.
CokHBIE

3UpHI

3.3

VYrneBoanl




Hroro no pazneny

Pa3znen 4. A3oTconepika

13

e OpraHn4eCKue COCIMHCHUA

AMUHEL

4.1 AMUHOKHCIIOTHI 3
. benku

Hroro mo pazueny 3

Pa3zgea 5. BbicokoMoOJIEKYJIAPHBI

€ coeTMHEeHus

ILmactmaccer.
5.1 Kayuyku. 2
Bousiokna
Hroro no pazneny 2
OBUIEE
KOJIMYECTBO
34 2 2
YACOB I10
I[TPOI'PAMME
11 KUIIACC
Kosaun4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pasaenos uTeM  Bceer KonTtpoJbHbl IIpakTnyeckn
o0pa3zoBaTe/ibHbI
n NporpamMmsbl 0 e padoThI e padoThI
e pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [epnonnueckas 3
cucTema
XUMHUYECKUX
anemeHToB /[. U.
MenneneeBa
Crpoenue
12 BElIEeCTBA. 4
Mmuoroo6pasue
BEILIECTB
13 XUMUYECKUE 5 1 1
peakmn
HWroro no pazneny 13




Pa3nes 2. Heopranmueckasi XuMust

2.1 Meraiibt 6

2.2 Hemeramibl 9
CBs13b
HEOPTaHWYECKH

2.3 XU 2
OpPraHUYECKUX
BEILIECTB

Wroro no pazueny 17

Pa3zgen 3. XuMus u ;KU3HL

31 XUMHUA ¥ KU3HD 4
Wroro no pazneny 4
OBIIEE
KOJIMYECTBO 34
YACOB IIO

[NPOT'PAMME




INIOYPOYHOE IIJIAHUPOBAHHME

10 KUIIACC
KoanyecTBo yacoB
Kon IIpa
DJIeKTPOHHbIE
B Tpoa krtm Hara
Ne uudposbie
Tema ypoka ce BbHBI 4Yeck  H3yue
n/n oOpa3oBaTeJibH
e ue HHS
ble pecypchl
pabdo pabo
ThI ThI
WHucTpyKTaX M0 TeXHUKE O€30MacHOCTH.
1 [Ipenmet oprannveckoit Xumuu, € 1 0 0  1Hepens
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopust cTpoeHUs1 OpraHMYECKUX 1 Hepenn
2 coequaenuit A. M. Byrneposa, e€ 1 0 0
OCHOBHBIE TTOJIOKEHUS
IIpencraBieHue o kiaaccupukaum 3 Hepens
3 opranuyeckux Beuects. Homenknarypa 1 0 0
(cucTemaTnyeckasi) U TPUBUAIBHBIC
Ha3BaHUS OPTaHMYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 0 0 3 Hepens
TOMOJIOTHUECKUH psif
5 MeraH n 3TaH — npocTenIne 1 0 0 5 Hepena
NIPEICTaBUTENN AJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOKWCTBA 1 0 0 °Hepena
7 DTHUIIEH ¥ IPONIIIEH — MPOCTEUIIIHE 1 0 0 7 Hegens
NPEeCTaBUTENN AJIKEHOB
3 [Ipaktrueckas padorta Ne 1. «[lomyuenue 1 0 1 7 Hepens
ATUJICHA U U3YYEHUE €r0 CBONCTBY
MHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH. 9 Hepens
9 Ankanuensl. byraauen-1,3 u 1 0 0
metunoyraauen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa ¥ Pe3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, 9 Hepens
10 TOMOJIOTMUECKUH Psil. AIETHIIEH — 1 0 0
IPOCTEUIINNA PEACTaBUTEINb AIKUHOB
Bblunciienys no ypaBHEHUIO XUMAYECKON 11
peakuuu
Apenbl: 6eH30J1 U TOJTyoJ. TOKCUIHOCTD 11
apeHoB
13 I'eneTnueckas cBsA3b yIiI€BOAOPOJIOB, 1 0 0 13




MMpUHAJICKAINX K pa3JIMYHbIM KjlaCCaM

Hedens

[TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB: 13
14 MIPUPOIHBIN Ta3 U MOMyTHbIC HePTIHBIC Hezens
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
[TpupoaHbIe HICTOYHUKH YTIEBOIOPOAOB: 15
15 MIPUPOIHBIN Ta3 U MOMyTHbIC HePTIHBIC Henena
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
16 [Ipomexyrounas arrecranus. 15
KonTponbnas pabota. HeAenA
WHucTpyKTaX M0 TeXHUKE O€30MacHOCTH. 17
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: Henena
METaHOJI ¥ 3TaHOJI. BomopoiHas cBsi3b
MHOroaToOMHBIE€ CIIUPTHI: ITUICHTITUKOIb U 17
18 Hepens
TIIMIEPUH
19 @DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE 19
U XUMUYECKUE CBOWMCTBA, MPUMEHEHHUE Heaena
20 Anpaeruzpl: hopMaIbAeTUHA U 19
aneTanbaerul. AIeToH HeAenA
21
21 OHOOCHOBHEIE TTpEeNIbHBIC KapOOHOBBIE
KHCJIOTHI: MypaBbHHAs M YKCYCHAsI HeAenA
99 [IpakTuueckas padora Ne 2. «CoiicTBa 21
> H a
PAcTBOPA YKCYCHOM KHCITOTBI» enen
CreapuHOBas U OJIEUHOBAsE KUCIOTHI, KaK 23
23 MPEJICTABUTENN BBICIINX KapOOHOBBIX Heaens
KHCJIOT
24 Mpia Kak COJIM BBICIIUX KapOOHOBBIX 23
KHCJIOT, UX MOIoIIee JieiicTBHe HEAGNA
CrnosxHble 3(hUphl KaK MPOU3BOAHbBIE 25
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX Hegens
3pHUpoB
26 XKupsr: runponus, mpuMeHeHune, 25
Ouosoruveckas poiib KUpPOB HeAenA
WHcTpyKTaX M0 TeXHUKE O€30MacHOCTH. 27
97 VYrneBoabl: cocTaB, KiacCH(pUKaIHs. Heaens
Baxxsneiimme npeactaBuTenu: TiII0K03a,
bpykTO3a, caxapo3a
28 Kpaxman u nemuntono3a kak IpupoaHbIe 27

MIOJINMEPHI




Hedens

KoHnTtposbHas paboTa mo pasaeny 29

29 «Kucnopoacoaepkamue opraHn4ecKue 1 Hepens
COCAUHEHHMS

29

30 AMWHBI: METHJIAMUH W aHWJIUH 1 Hepens
AMUHOKHUCIOTHI KaKk aM(pOTEepHBIS 31

31 OpPTraHUYECKHUE COSAMHEHUS, X 1 Heaens
ouojornyeckoe 3HaueHue. Ilentuapl
benku kak npupoHbIe 31

32 1 Hepena
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUSI
[TpomexxyTouHast aTTeCcTalus. 33

33 K 6 1 Heaens

OHTpOJIbHAsS paboTa

OCHOBHBIE TTIOHATHS XUMHUHU 33
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI Hepens

34 OCHOBHBIE METOABI CHHTE3a 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH.
[ImacTmacchl, KaydykH, BOJIOKHA

OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME




11 KIIACC

KoauuecTBO 4acoB

Ip
e Kon :E DJIeKTPOHHBI
TpOJI Hara e uugponbie
/ Tema ypoka Be bHBI Hee usyue oOpa3oBareJ
. ero e e HHA bHbIE
1 e
pabo pecypchbl
ThI pa
0ot
bl
WNHcTpyKTax Mo TeXHUKe 0€30MacHOCTH.
. 1
XUMUYECKUHN 37IEMEHT. ATOM. DJIEKTPOHHAS 1 0 0
KOH(UTYypalysi aTOMOB HeACTA
[Tepnonnueckuit 3akoH u Ilepnonnueckas 1 Hepena
cUCTeMa XUMHYecKux demMeHToB 1. U. 1 0 0
MenpeneeBa, UX CBS3b C COBPEMEHHOI Teopueit
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH M3MEHEHHS CBOWICTB 3 Hepenn
XUMHYECKHX 3JIEMEHTOB U UX COSJIMHECHUH TI0
rpynmnam u nepuogam. 3HaueHue 1 0 0
MEePUONIECKOT0 3aKOHA U CHCTEMBI
xuMHu4ecKkux sneMeHToB .M. Menneneesa B
pa3BUTUU HAYKU
Ctpoenue BemiecTBa. XUMHUUYECKasl CBSI3b, €€ 3 Hepens
BUJIbl; MEXaHU3MBbI 00pa30BaHMs KOBAIEHTHOMN 1 0 0
cBsi3u. BogopoaHas cBsizb
BaneHTHOCTB. DIEeKTPOOTPHUIIATEITLHOCTb. 5 Hepens
CremneHb OKHCIICHUS. BerecTBa MOJICKYIISIPHOTO 1 0 0
M HEMOJICKYJIIPHOTO CTPOSHUS
[TonsTre o nucniepcHBIX cucTemMax. McTuHHbIE U 5 Hepens
KOJUTOMTHBIE pacTBOPBI. MaccoBast J10J1st 1 0 0
BEIECTBa B pacTBOPE
Krnaccudukanus 1 HOMEHKIATypa 7 Hepens
HEOpPraHMYECKUX COeqUHEeHM. [ eHeTndeckas 1 0 0
CBSI3b HEOPTaHUYECKHX BEIIECTB, Pa3IMUHBIX
KJIaCCOB
Krnaccudukanus XuMHUECKUX pEeaKlui B 7 Hepens
HEOPTaHMYECKON M OpraHN4eCKONH XUMHUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH 1 0 0

COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU TIPU

XUMHYCCKUX pCaKIUAX




WNHCcTpyKTax Mo TeXHUKE 0€30TaCHOCTH. 9 Hepens
9  Cxkopocts peakuuu. OO6paTUMbIE PEaKIIHH.
XUMUYECKOE paBHOBECHE
[MpakTuueckas padbora Ne 1. «BnustaHue 9 Hepens
10 paznuuHBIX GaKTOPOB HA CKOPOCTh XMMUYECKOM
peakium»
DnexTponutuyeckas auccoruanus. [lonstue o 11
11 BOAOPOAHOM NoOKasaTene (pH) pactBopa. Hepens
Peaknu nonsoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB
OKHCINTENEHO-BOCCTAHOBUTEILHBIEC PEAKITHH. 11
12 TlonsThe 00 AIEKTPOJIU3E PACILIABOB U Henena
pacTBOPOB COJIEH
13 KonTponbHas pabora no pazaeny 13
«Teoperndeckre OCHOBBI XUMUM» HEAGNA
Mertaiubl, ux noJyioxenue B [lepuoanyeckoii 13
CHCTEeME XUMMHYECKUX deMeHToB /I. H. HeaenA
14 MenzeneeBa 1 0COOEHHOCTU CTPOSHUSI aTOMOB.
O6mue ¢puznyeckue cBOMCTBa METAILIOB.
CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PsiJT
HaIpsHKEHUH METaJUIOB
[Ipomexxyrounas arrectanusi. KoHTpoabHas 15
15 Heaens
pabora
XHUMUYECKUE CBOMCTBA BAXKHENIIINX METAIIJIOB 15
16 (maTpuii, Kajwii, KaJbIIUi, MAarHUH, ATFOMUHUH ) Hepens
U UX COCOUHEHUIN
WNHcTpyKTax Mo TeXHUKE 0€30IacHOCTH. 17
17 Xwumuyeckue CBOWCTBA XpoOMa, MEJIU U UX Hegena
COEMHEHHI
XUMHUYECKUE CBOIMCTBA IIMHKA, JKEJIe3a U UX 17
18 . Heaens
COCTMHECHU I
[IpakTuyeckas padora Ne 2. "Perienue 19
19 bKcnepuMEHTaNBHBIX 33724 10 TeMe Heaens
«MeTtamib»"
Hewmeramnsl, ux nonoxxenue B [lepuoauyeckon 19
20 cucreme XuMUYEeCKUX 31eMeHToB J1. . Heaena
MenpeneeBa 1 0COOEHHOCTU CTPOSHUSI aTOMOB
DuU3nYECKUE CBOMCTBA HEMETAIIIIOB. 21
21 Annotpomnus HEMETaJUIOB (Ha IpUMepe Henena
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
22 XuMHYECKHE CBOMCTBA IaJOreHOB, CEPhI U UX 21




COCIMHECHUH Henens
XHUMHYECKHE CBOMCTBA a30Ta, pocdopa U ux 23

23 » 1 Heaens
COCIMHEHMI
XUMHUYECKUE CBOMCTBA yIIepoa, KPEMHUS U UX 23

24 o 1 Heaens
COCAMHEHMI
[IprumeHeHne BaX)KHEUIINX HEMETAIIOB U UX 25

25 o 1 Heaens
COCAMHEHMI
O06001IeHre U CUCTEMAaTU3alis 3HAHUH 110 TEME 25

26 «Hemertaibr». Beraucnenus no ypaBHEHUSIM 1 Hezens
XUMUYECKUX PEAKIUNA U TEPMOXUMHUUECKHE
pacuéThl
[IpaxTuueckas padorta Ne 3. «Pemenue 27

27 DKCIEpUMEHTAIBHBIX 3314 10 TeMe 1 Hepens
"Hemeramasr"»
KontposbHas padoTa mo temaM «MeTalibl» 1 27

28 «Hewmeramns»/Beepoccuiickas mpoBepoyHas 1 Heaens
pabota
WNHcTpyKTax Mo TeXHUKe 0€30MacHOCTH. 29

29 Heopranuueckue U OpraHUYECKUE KUCIOTHI. 1 Heaens
Heoprannueckuie 1 OpraHM4ecKue OCHOBAHUS
AM@oTepHbIe HEOpraHNYECKHE U OpraHUYECKHe 29

30 coemuHenns. ['eHernyeckas CBA3b 1 Hepena
HEOPraHUYECKNX U OPraHUYECKUX BEUIECTB
Ponb xumum B 0OecriedeHUH 3KOJIOTHIECKOM, 31

31 bpHepreTH4ecKOW W MUIEBOM 0€30MaCHOCTH, 1 Hegens
Pa3BUTHHU MEIUITUHBI

39 MpomexxkyToyHaa aTTectauma. KOHTpObHaA 1 31
pabora Heaens
[MpencraBienust 06 OOIMIMX HAYYHBIX MIPHUHIIUIIAX 33

33 MPOMBIIIIEHHOTO MOTYYeHUS BaKHEHIIINX 1 Heaens
BEIIIECTB

34 XuUMHS ¥ 370pOBbE YesnoBeka. YernoBek B MUpe 1 33
BEILIECTB U MAaTEpPUAJIOB HEAENA

OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME




KOHTPOJIb 3HAHU, YMEHUH, HABBIKOB

KoHTposib 32 ypOBHEM 3HAHUUM yYaluxcs MPEAYyCMATPUBAET IMPOBEIACHHE
CaMOCTOSITENIbHBIX, TECTOBBIX M KOHTPOJIBHBIX padoT.
Kontponbubix pabor B 10 kmacce 3: koHTponbHas pabora Nel mo Teme
«YT1I1eBOAOPOBI», KOHTpOJbHAs pabdoTa Ne 2 mo teme «Kucnmopoacoaepxaiine
COEUHEHMsI», KOHTpoJibHas paboTa Ne3 «lItoroBas KOHTpOIbHAS paboTay.
Kpome BbIIIENIEPEUNCIIEHHBIX OCHOBHBIX (DOPM KOHTPOJISI IMPOBOASTCS TEKYILIUE
CaMOCTOSITeNIbHBIE PaOOTHI B paMKaX Ka)KJ0W TEMBI B BUJIE parMeHTa ypoKa.

KPUTEPUU OLIEHUBAHUSA

YCTHBIHA OTBET
Ouenka «5» - OTBET TOJHBIM, IPaBUIbHBIMA, CaAMOCTOSITEIbHBIA, MaTepual

M3JI05KEH B OIPEICIICHHOMN JJOTHYECKOW MOCIEA0BATEIIBHOCTH.
Ouenka «4» - OTBET MOJIHBIA U MPaBUJIbHBIN, MaTEpUall U3JIOKEH B ONPEACICHHON

JIOTUYECKOM MOCIIEI0BATENBHOCTH, JOIYIIEHBI IBE-TPU HECYIIECTBEHHBIE OIIMOKH,
UCIPaBJICHHBIE IO TPEOOBAHUIO YUUTEIIS.
OuneHka «3» - OTBET MOJHBIA, HO JOMYIIEHbl CYIIECTBEHHbIC OIIMOKH WM

OTBET HEMNOJIHBIN.

OneHka «2» - yYeHUK HE TTOHMMAaeT OCHOBHOE COJIep)KaHUe Y4eOHOro marepuana
WIN JOIYCTUJI CYIIECTBEHHbIE OMIMOKU, KOTOPbIE HE MOKET MCIPABUTh Jlake MpHU
HAaBOJIAIINX BOIIPOCAX YUUTEIIS.

PacuerHble 3agaun

OuneHka «5» - B JIOTHYECKOM pACCYXACHUM HET OIMMOOK, 3ajaya pelieHa

paloOHaIbHBIM CIIOCOOOM.

Orenka «4» - B pacCyKJI€HUHN HET OMMOOK, HO 3aj7ada pelieHa HepaluoHAIbHBIM
CII0COOOM WM JIOTYIIIEHO HE 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OueHka «3» - B pacCyXkJEHHHM HET OImMUOOK, HO JOIylleHa omudka B
MaTEeMaTUYECKHUX pacueTax.

OneHka «2» - UMEIOTCS OIIMOKHU B PACCYXKICHUSAX U pacyeTax.
IKCIepUMEHTAIbHbIE 321241

OreHka «5» - IPaBWJILHO COCTABIICH IJIaH PEIICHUs, TOA00PaHbl PEaKTUBBI, TaHO

MOJIHOE OOBSCHEHUE U CIICIaHbI BHIBODI.
OneHka «4» - MpaBWIbHO COCTABJIEH IUIaH pEUIeHUs, 0JI00paHbl PEaKTUBbI, IPU

ATOM JOMYIIEHO HE 0oyiee ABYX OMMOOK (HECYIIECTBEHHBIX) B OOBSCHEHUU U
BBIBOJAX.



OHCHKa «3» - IMpaBUJIbHO COCTABJICH IIIaH PCIICHUA, HOI[O6paHBI PCaKTHUBEIL,

JOTYIIIEHA CYIIECTBEHHAs ONTUOKA B OOBSICHCHUH M BBIBOJIAX.
OreHKa «2» -NOMYIIEHBI JIB€ U 0oJjiee OIMMOKM B IJIaHE pEIIeHUs, B moadope

PEaKTUBOB, BHIBOJIAX.
IIpakTuyeckasi padbora

OreHka «5» - paboTa BBINOJIHEHA MOJHOCTHIO, MPABUILHO CACIAHbI HAOMIOACHUS U
BBIBOJIbI, SKCIIEPUMEHT OCYIIIECTBIICH TI0 MJIaHy, C YU€TOM TEXHUKHU 0€30MacCHOCTH,
MOAACPKUBAETCA YMCTOTA pabouero MecTa, JKOHOMHO PaCXOIyIOTCSI PEaKTHUBBI.
OneHka «4»- paboTa BBINOJIHEHA MMOJTHOCTHIO, MPABWIBHO ClleJaHbl HAOMIOIEHUS U
BBIBOJIbI, HO MPU 3TOM SKCHEPUMEHT MPOBEACH HE MOJHOCTHIO WIH JOMYIICHBI
HECYIIIeCTBEHHBIE OMIMOKHU B pabOTE C BEIIECTBAMU U 000PYIOBAaHUEM.

OueHka «3»- paboTa BBINOJIHEHA HE MEHEE YEM Ha MOJIOBUHY WM JOMYLIEHBI
CYIIIECTBEHHBIE OLIMOKM B XOJI€ IKCIIEPUMEHTA, B OOBICHEHHH, B O(DOpMIICHUH
paboOThI, HO UCIIPABIIAIOTCS 110 TPEOOBAHUIO YUUTEIIS.

OrneHKa «2»- MOMYIIEHBI JIBE WM 00Jiee CYIECTBEHHbIC OIIMOKU, y4Yalluiics He
MOXET UX UCIPABUTh JIAXKE MO TPEOOBAHUIO YUUTEIIS.

Kounrpoabnasi padora

OueHka «5» - paboTa BBINOJHEHA MOJHOCTHbIO, BO3MOXXHA HECYIIECTBEHHAs
ommnokKa.

OuneHka «4» - paboTa BBINIOJIHEHA MOJHOCTBIO, AOMYIIEHO HE Oosiee JBYX
HECYIIECTBEHHBIX OIMNOOK.

OueHka «3» - paboTa BBINIOJIHEHA HE MEHEE YE€M HAaIlOJIOBUHY, JOIMYIIEHA OJHA
CYIIIECTBEHHAS WJIU JIBE HECYIIECTBEHHBIC OIITMOKHU.

OueHka «2» - paboTa BBINMOJHEHA MEHEE 4YEeM HAIOJIOBUHY WJIH COJICPKHUT

HECKOJIBKO CYIIIECTBEHHBIX OIIUOOK.

YcTaHOBIIEHUE YPOBHS JOCTUKEHHS PE3yJIbTaTOB OCBOCHHS y4eOHOro mpeamera
OCYUIECTBIISIETCSl YE€pe3 YETBEPTHYIO (MOJIYr0I0BYIO) U TOJOBYIO MPOMEKYTOUHYIO
aTTeCTaLHIO.

dopMaMu YeTBEPTHOM (ITOJIYyTOJJOBOM) MPOMEKYTOUHOM aTTeCTAIlUH SIBISIOTCS:

- TUCbMEHHAasl MPOBEpKa — MHCbMEHHBIH OTBET OOydYarollerocs Ha OAMH WU
cUCTEMYy BOMNpOCOB (3agaHuii). K mUCbMEHHBIM OTBETaM OTHOCSATCA: JOMAlIHUE,
IPOBEPOYHbIE, 1a00paTOPHBIE, TPAKTUUYECKHE, KOHTPOJIbHbIE, TBOPUYECKUE PAOOTHI;
NUCbMEHHbIE OTYETHl O HAOJIOJEHUAX; MUCbMEHHbIE OTBETHl HAa BOMPOCHI TECTA;
COYMHEHMSI, U3JI0KEHUS, TUKTAHThI, pedepaTsl U Ipyroe.

IIpomexyTouHas arrecTanus IPOBOAMUTCS 3a TPU HEJEIU 10 OKOHYAHUS YETBEPTU
(momyroawms), yaeOHOTO TO/1a.



['omoBass mpoMekyTouHasl arTecTalysl IPOBOJUTCS HAa OCHOBE pE3YJIbTAaTOB
YETBEPTHBIX (IIOJIYTOJOBBIX) TPOMEKYTOUHBIX ATTECTALMNA, U MPEACTABISAET COOOM
cpenHee apu(MeTHYECKOe pe3ynbTaTOB YETBEPTHBIX (IIOJYTOIOBBIX) aTTECTALIUM.
OxpyriieHue pe3yiapTaTa MPOBOJIUTCS B MOJIb3Y oOydaromierocs u (UKCUpyeTcs B
KJIACCHOM YpHAaJIE LEJIBIM YHUCIIOM.

@dukcanyst pe3yNbTaTOB IMPOMEKYTOYHOM aTTECTAlMU  OCYILIECTBISIETCS 10
NATHOATIBHON CUCTEME B KJIACCHBIX JKypHaaxX



YYEBHO-METOAWYECKOE OBECIIEYEHHUE ObPA30OBATEJ/IBHOI'O
INPOLIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIbI AJ11 YYEHUKA

Xumus: 10 kmacc: yueO. ans oOuieoOpazoBar. opranuszanuit/ [Nabpunusa O.C.,
OctpoymoB N.I'., CnagkoB C.A. — M.:AkiIMOHEpHOE OOIIECTBO M3JATEIHLCTBO
«ITpocsemenue», 2021

Xumus: 11 kmacc: yue0. mns oOuieoOpasoBar. opranuszanuit/ [Nabpunusa O.C.,
OctpoymoB WN.I'., CnagkoB C.A. — M.:AknMOHEpHOE OOIIECTBO M3ATEIHCTBO
«IIpocsemenue», 2021

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

["abpuensan, O. C. Meroaudeckoe nocodue Kk yueonuky O. C.
["abpuensna «Xumusa». 10 knacc / O. C. IN'abpuensn. — M. : [Ipoda,
2018.

[Nabpuensu, O. C. Metoandeckoe nocodue k yueonuky O. C.
[Nabpuensna «Xumus». 10 knacce / O. C. I'abpuensn. — M. : JIpoda,

2018
HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

OI'C «Mog uikoia»
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