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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMHUH Ha YPOBHE CPEAHETO 001Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-Dd3 «O6 obpazoBanuu B Poccutickoii denepamumy,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUs (eaepaabHON 00pa30BaTeIbHON MPOTPaMMBbI CPETHETO
obmero oopazoanus (POIT COO), npeacrarieHHbIX B DenepaibHOM rocyAapCTBEHHOM
obpazoBarensHOoM cTangapte COO, ¢ yuérom KoHuenuu npemnogaBanusi yaeoGHOTO peaMera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoin @enepamnuu, peaanu3yronmx
OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMbI, 1 OCHOBHBIX MONI0XEHUH «CTpaTeru pa3BUTHS
Bocniutanus B Poccuiickoit @eneparnuu Ha iepuon a0 2025 roga» (Pacropsokenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIX0JI0B K pa3pabOTKe MPOrpaMMBbI 10 XMMHUH, K OTIPEICTICHUIO 00IIeH CTpaTeruu
00y4YeHUsI, BOCIIUTAHUS U PA3BUTHS 00YJIArOIIUXCS CPEACTBAMH YICOHOTO mpeaMeTa « XUMHUS)
st 10—11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyanbHbIe onoxkenus @I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COZepKaHUs, PE3yIbTAaTOB O0yUeHUs U TPEOOBaHUM K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

XuMu4eckoe 00pa3oBaHue, OITy4aeMO€e BBIITYCKHUKaMH 00111e00pa30BaTeIbHOIM OpraHu3alny,
SBJISIETCSI HEOTHEMJIEMOI YacThI0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPIIAIONINM TAIIOM
peanu3anyy Ha COOTBETCTBYIOLIEM eMy 0a30BOM yPOBHE KITFOUEBBIX LICHHOCTEH, TPUCYIINX
IIEJIOCTHOM CHCTEME XMMHUECKOTro 00pa3oBaHus. DTH IIEHHOCTH KACcalOTCsl TO3HAHMUS 3aKOHOB
pUpPOIbl, POPMUPOBAHUSI MUPOBO33PEHUS U OOILEH KYJIbTYpPhI YEIOBEKa, a TAKXKE
IKOJIOTNYECKH 0OOCHOBAHHOTO OTHOILICHUS K CBOEMY 3/I0POBBIO M IPUPOIHON Cpefe.
Peanusyercs xummueckoe o0pa3oBaHHe 00y4JaIOMNXCs HA YPOBHE CPEAHEro 00IIero
00pa30BaHUs CpeICTBAMH YUEOHOTO MpenMeTa « XUMUsI», COJepKaHNue U MOCTPOEHUE KOTOPOTO
OTpeieNIeHbl B IporpaMMe 10 XUMUU C YYETOM crieln(UKN HAYKU XUMHUH, €€ 3HAUYCHUS B
MO3HAHWY TPUPOJIBI U B MATEPUAITBHOM KU3HHU OOIIECTBA, a TAKXKE ¢ YIETOM OOIIHX IeNei u
HPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHETO 0OLIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK UTPAEeT 0COOYIO POJIb B COBPEMEHHOM
[IUBUJIM3AIIH, B CO3JJaHIUH HOBOM 0a3bl MaTepualbHON KyabTyphl. OHA BHOCHUT CBOIl BKJIaJl B
(dbopMHUpOBaHKE PAITMOHATHHOTO HAYYHOTO MBIIJICHUS, B CO3/JaHUE I[EJIOCTHOTO MPEACTABICHHS
00 OKpyXarolleM MUpe KaK O eUHCTBE MPUPOIBI U YeTI0BeKa, KOTOpoe PopMHUpYeTCs B XUMUHU
Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOIO COCTaBa OKPYKAIOIIEr0 MUpa, OCO3HAHMSI B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

Tecno B3aI/IMOI[€I\/'ICTBy51 C ApYTMMHU €CTCCTBCHHBIMU HAayYKaMH, XUMHs CTalla HEOTHEMIIEMOU
YaCThI0 MUPOBOMU KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO TPY/a M KU3HH KaKIOTO
yieHa obmiectBa. CoBpeMeHHass XUMHUS KaK HayKa CO3UJIaTenbHasl, Kak HayKa BRICOKHX
TEXHOJIOTHIl HallpaBJIeHa Ha PelIeHHe MI00ATbHBIX TPOOJIEM YCTONUMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, YHEPTETUUECKON, TTUIIEBOM, IKOJIOTHUECKOM 0€30MMacCHOCTH U
OXpaHbI 37J0POBBA.

B cooTBercTBUU ¢ 00IIMMY IENAMHU U IPUHIIUIIAMU CPEIHEro 00I1ero oopa3oBaHus COJIEpKaHNUE
npenmeta «Xumus» (10—11 kiaccsl, 0a30BbIi YpOBEHb N3YUEHHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MTOATOTOBKY 00YUYaIOIIMXCsl, HEOOXOAUMYIO UM JIJIst
BbIPa0OTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEIIHOTO BKIOYEHUS B )KU3Hb COLIMYMa,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CoCTaBISIFOIIMMH TIpeIMETa «XUMUSD SIBISTFOTCS 0a30BbIe KypChl — «OpraHnyecKas XUMHUS |
«OO0u1as 1 HeopraHMYecKast XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0230BOI HAYKH: CUCTEMA 3HAHUH 110 HEOPraHUIECKOW XUMHUH (C BKIIOYCHHEM 3HAHUNA U3
001Iell XUMUHN) ¥ OpTraHuYecKo XuMunu. GopMHUpOBaHKE JAHHON CHCTEMbI 3HAHUH TPH
W3YYEHUHU IIpeIMeTa 00eCIIeunBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOI000pa3us BELIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepkanus KypcoB — «Opranudeckas XuMusi» u «O011ast 1 HeopraHuueckas
XUMHUSD» cHOpMUpPOBAHA B TPOrpaMMe IO XMMUU Ha OCHOBE CUCTEMHOTO MOJIX0/1a K U3YUYECHUIO
y4eOHOro Matepuana u 00yclIoBI€Ha HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha
OIPEIEIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHU4eCKON XMMHUH BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUHU CTPOCHUS OPraHUYECKUX COCIUHECHMM, a
TaK)K€ Ha YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX IIPEACTABICHUN O CTPOCHUHU BEILECTB.
Ceenenus 00 U3yyaeMbIX B Kypce BELIECTBAX JAKOTCS B Pa3BUTHU — OT YIJIEBOJAOPOIOB 10
CJIOHBIX OMOJIOTMYECKU aKTUBHBIX COEIUHEHMH. B Kypce opraHnueckoil XMMHH [10JIy4atoT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHus epBOHAYAIbHbIE
NPEJCTAaBICHUS O XUMUYECKOH CBSI3H, KJIACCH(PMKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEaKIIUHU.

[Tox HOBBIM YIJIOM 3peHUs B npeaMeTe «XUMHUs» 0a30BOro YpOBHS pacCMaTpUBAETCs
W3y4EHHBII Ha yPOBHE OCHOBHOT'O O0IEr0 00pa30BaHUs TEOPETUUESCKUN MaTepHuai U
(akTOJIOrMUECKUE CBEACHUS O BEIIECTBAX U XUMUUECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHu4eckass XMMHUsD» 00yJaIOIIUMCS TIPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HA4YEHUE NMEePHOANYECKOr0 3aKOHA € O0IETEOPETUYECKUX U METOA0I0IMUECKUX TO3ULUHA,
riry0Ke MOHATh UCTOPUYECKOEe H3MEHEHUE (DYHKIIHIA 3TOr0 3aKOHA — OT 00001Iaromei 10
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUIM O BaXKHEUILNUX BEIIECTBAX, UX COCTaBE, CTPOECHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE O XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHseTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMu coJiepKaHusl, UMEIOIUMU
KYJIbTYPOJIOTHUECKUI U IPUKIIATHON XapaKkTep. DTH 3HAHUS CITIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XMMHUH C IPYTUMU HayKaMU, PaCKpbIBatOT €€ poJib B MO3HABATEIILHOM U
MPAKTUYECKOHN JEeITeTbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHUS K IIPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUHU U MPAKTUUECKUX TPHIIOKEHUN XUMHH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M TUYHOCTHO 3HAYMMBIX MpoOIeMax, CBI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIIMBATh HH(OPMAITUIO U IPUMEHSTH €€ JJIs MOMOJIHEHHS 3HAHUU, PEIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MUCCIIEI0OBATEIbCKHUX 3a/1a4. B 1ienom coaepxanue
y4eOHOTro npeamMeTa «XUMHUs» TaHHOTO YPOBHS U3yUEHUS] OPUEHTUPOBAHO HAa (HOPMUPOBAHUE Y
00y4aroIUXCsl MUPOBO33PEHUECKO OCHOBBI [ MOHUMAaHUS (PUIOCO(CKHUX UAeH, TAKUX KaK:
MaTepHaIbHOE €TUHCTBO HEOPTAHUYECKOTO U OPraHUYECKOT0 MUPa, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh MIPUPOHBIX SBICHUN MTYTEM SKCIIEPUMEHTA
Y PEIICHUs MPOTUBOPEUNA MEKTy HOBBIMU (DAKTaMU U TEOPETHUUECKUMU TIPEIMOCHIIKAMH,
OCO3HAHHE POJIHM XUMUH B PEIICHUH YKOJIOTHUECKUX MPoOIIeM, a Takxke mpobdiemM cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/IAHUS HOBBIX TEXHOJIOTUNA U MAaTEPHUAJIOB.

B nnane pemienus 3aa4 BOCOIUTaHMS, Pa3BUTHUS U COLMATM3AIUHN 00yJarOINXCs IPUHSATHIE
IIPOrpaMMOil 10 XUMHUHU NOJXO/bI K OIIPEAEICHUIO COEP KAHUS U TOCTPOEHHUS ITpeIMETa
peycMaTpuBaioT (OPMHUPOBAHHUE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI, UMEIOIINX 6a30B0Oe
3HaYeHUE JJIS pa3IMYHBIX BUJOB JIESITEIBHOCTH: PELIeHUs Tpo0ieM, TOUCKa, aHaIu3a U
00paboTku nHGOpMaIuU, HEOOXOIUMBIX I IPUOOPETEHUS OIbITa MPAKTUYECKON U
MCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B NO3HAHUU XUMUU.



B nmpakTtuke npemnogaBaHus XMMUU Kak Ha yPOBHE OCHOBHOTO 00IIIET0 00pa30BaHus, TaK U Ha
YpOBHE CpeJHero o01ero 0opa3oBaHus, Mpu ONPEAETICHUHN COACPKATEIbHON XapaKTepUCTUKU
1esel M3ydeHus mpeIMeTa HalpaBJIeHUEM MTEPBOCTENEHHON 3HAYMMOCTH TPATUIIMOHHO
npu3Haércs GopMUPOBAHUE OCHOB XUMUYECKOM HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKOM JIEATETbHOCTH Y€JIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOU KyJIbTYpbl. C METOAMYECKON TOYKH 3PEHUS TAKOM MOJXO0/1 K ONPEICIICHUIO LIeJIeH
M3Yy4YEeHUs MIPEAMETA SIBJSIETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIaBHBIMH LIEISAMH H3y4SHHS MpeaMeTa « XuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

(opMHpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUH KaK BayKHEHIIEH cocTaBIsIOIEH eCTeCTBEHHO-
HAYYHOH KapTHHBI MHPa, B OCHOBE KOTOPOH JIe)KaT KITF0UEBbIe OHATHUS, (PyHIaMEeHTaIbHbIC
3aKOHBI U TEOPUU XUMHUH, OCBOEHHE SI3bIKa HAYKH, YCBOECHUE U IOHUMAHKE CYIIHOCTH
JOCTYIHBIX 00001IeHI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE ¢ UICTOPHEN HX
pa3BUTHUS U CTAHOBJICHMUSI,

dbopMHUpOBaHKE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX PEAKIHi, HEOOXOUMBIX JJIsl IPUOOPETEHHs] YMEHUI OPUEHTUPOBATHCS B MUPE
BEILIECTB U XUMHYECKHUX SBJICHUN, UMEIOIIUX MECTO B IPUPO/JIE, B MPAKTUYECKON U
[IOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUI U CIIOCOOOB JESITEIbHOCTH, CBI3aHHBIX C HAOIIOICHUEM U 00bSICHEHHEM
XUMHUYECKOT0 IKCTIIEPUMEHTA, COOJII0ICHIEM MPABUII 0€30M1aCHOT0 0OpaIlleHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, copeprxaTenbHasi XapakKTEpPUCTHKA IeJIeH U 3a7a4 U3y4eHus MpeaMeTa B
mporpaMme Mo XMMHUH YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU
B CHUCTEME cpeiHero obmero oopasopanusi. CeroHs B MPEToJaBaHIN XUMUH B OOJIbIICH
CTETMEeHH OTAAETCS MPEANOYTEeHUE MPAKTUYECKON KOMITIOHEHTE COJIep:KaHus 00ydeHus,
OPUEHTHPOBAHHOMW Ha MOJITOTOBKY BBIMTYCKHHKA 00111€00pa30BaTEeIbHON OpraHu3aIiy,
BJIQ/ICIONIETO HE HA0OPOM 3HAHUM, a (PYHKIIMOHATEHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0aMu U
YMEHHSIMH aKTHBHOTO TTOJIYYCHUS 3HAHUW U TIPUMEHEHUS X B PEATbHOM JKU3HH JTSI PEIICHUS
MPAKTUYECKHX 3a7au.

B cBsi3u ¢ 3TUM NIpU U3ydeHUU NIpeaMeTa « XUuMHUsH JOMUHHUPYIOIee 3HAaUeHUE MPUOOpETaroT
TaKue LEJIA U 3a7a4H, KaK:

ajanTanus o0yyaromuxcst K yCJIOBHSIM JUHAMHUYHO pa3BUBAIOLIETOCs MHpa, popMUpOBaHUE
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHKE Y 00 YJAFOIINXCSI KITFOUYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMITETCHIIHH ), UMEIOIIIHX
YHUBEPCATHHOE 3HAYCHUE JIJIS PA3TUYHBIX BUJIOB JACSITEIHBHOCTH: PEIICHUS TPOOJIeM, TIOUCKA,
aHanm3a 1 00paboTku HHGOPMAITUU, HEOOXOAUMBIX IS IPHOOPETEHUS OTBITA JIEATEIbHOCTH,
KOTOpas 3aHUMAeT BAXKHOE MECTO B TO3HAHUY XUMUH, A TAKKE JUIST OLEHKHU C TTO3UIUHI
IKOJIOTMUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB Ha
OpraHN3M YeJIOBEKA U MPUPOJIHYIO CPENLY;

Pa3BUTHUEC MO3HABATCIIbHBIX MHTCPECOB, HHTCIIJICKTYAJIBHBIX U TBOPUCCKUX CITOCOOHOCTEH
06yqaloumxc;{: CIIOCOOHOCTHU CaMOCTOSTEIIHEHO l'[pI/IO6peTaTL HOBBIC 3HAaHHUA 110 XUMHUHU B
COOTBETCTBHH C )KU3HCHHBIMH HOTpe6HOCT5[MI/I, HCII0JIb30BaTh COBPECMCHHEIC I/IH(bepMaI_[I/IOHHI)Ie



TEXHOJIOTUH I TOUCKA U aHAIN3a y4eOHOM U HAy4YHO-TIOMYJIAPHON MHPOPMALIUU XUMHUECKOTO
COZEpKaHUSA;

(dbopMHpOBaHUE U Pa3BUTHE y 00YUYAIOIIUXCS ACCOIUATHBHOTO M JIOTMYECKOTO MBIIILICHHS,
HAOJI0IATEIILHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPBbIE 0COOCHHO HEOOXOMMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO IKCIICPUMEHTA;

BOCIIUTaHKE y 00yUaromuxcs yOexx1IEHHOCTH B T'yMaHUCTUYECKOM HalIPaBJIEHHOCTH XUMUH, €&
B)XHOH POJIHM B PEIICHUH TTI00AJIBHBIX MPOOJIEM PAllHOHAIBHOTO MTPUPOIOIONB30BAHHUS,
IIOTIOJIHEHHS SHEPTETUYECKHUX PECYPCOB M COXPAHEHUS IPUPOJHOTO PaBHOBECHS, OCO3HAHHUS
HEOOXOIUMOCTH OEpPEKHOT0 OTHOIIEHUS K IIPUPOJIE U CBOEMY 310POBbIO, a TAKKE
pUOOPETEHNs ONbITa UCIIOIb30BAHUS IOJIYYEHHBIX 3HAHUHN J1JIs1 IPUHSTUS TPAMOTHBIX PEeIICHUH
B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yuebHOM m1ane cpenHero o0Ouiero oopa3oBaHus npeaMer «XuMus» 6a30BOro ypoBHsS BXOIUT
B COCTaB IIpeIMETHOM 06sacTi «EcTecTBEHHO-HaYyUHbIE IPEAMETHI».

OO1ee ynco 4acoB, OTBEAEHHBIX IS H3yUCHUsI XUMHUH, Ha 0230BOM YPOBHE CPEIHETO O0IIETO
obpasoBanusi, cocrapiseT 68 yacon: B 10 kimacce — 34 yaca (1 yac B Hegenro), B 11 knacce — 34
yaca (1 yac B Hezeno).

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTuquKue OCHOBBI OpFaHI/IquKOﬁ XUMHUHU

ITpenMeT opraHn4ecKol XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUECHUE B ITOJTYYEHUH HOBBIX
BEILIECTB U MaTepualoB. Teopus CTpoeHus: opranndeckux coennHennii A. M. byrieposa, eé
OCHOBHBIE 10JI0KeHUs. CTPYKTypHBIE (OPMYIIBI OpraHMYecKuX BemecTB. ['omomnorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

[IpencraBnenue o kinaccudukany opraHu4eckux BemiecTs. HomeHknarypa opraHmueckux
COEJMHEHUH (CucTeMaTHyecKas) ¥ TpUBHAJIbHBIC Ha3BaHUS BaXKHEUIINX MpeJICTaBUTEeNeH
KJIACCOB OPraHMYECKUX BEIIECTB.

OKCNEPUMEHTAIIBHBIE METO/Ibl U3YUYECHUS BEIIECTB U UX MPEBPAIICHUIN: 03HAKOMIICHHE C
o0Opa3iiaMu OpraHUuYeCKUX BEIIECTB M MaTeprallaMy Ha UX OCHOBE, MOJICIMPOBAHHUE MOJIEKYIT
OpPTaHWYECKUX BEIIECTB, HAOIIOACHUE U OMMCAHNUE IEMOHCTPAIIMOHHBIX OIBITOB 11O
MPEBPAIICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IIJIaBJICHHE, 0OYTITUBAHUE U TOPEHHE).

Yraesoaopoasl



AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKU psia. MeTaH u 3TaH — npocTeiimune
NPEJCTaBUTEINN AJIKAHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (PEaKLMU 3aMELCHUS U
rOpEeHUs ), HaXOXACHNUE B IPUPOJIE, TIOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psia. DTUIIEH U MIPOINUJIEH — IPOCTeHIIne
IPEJCTaBUTEINN AIKEHOB: (pU3MUYECKHe U XUMUYECKHE CBOMCTBA (pPeaKLMU TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, TUIPaTalluy, OKUCIICHUS U MOJIMMEPU3aLINN ), IOIyYEHUE U IIPUMEHEHUE.

Anxanuensl: 6yraguen-1,3 u metunOyraauen-1,3: crpoeHue, BaXHEHIINE XUMUYECKUE
cBOMcTBA (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, TOMOJIOTUYECKHUIA Psill. ALIETHIICH — IPOCTEHIIINIA
IPEJCTaBUTEIb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (peakLuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALMN, TOPEHUS ), [TOJIyUEHUE U IPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, PU3NUECKUE U XUMUYECKHE CBOMCTBA (peaKInu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), [TOJIy4eHUE U puMeHeHue. Tonyom: cocTas, CTpOSHHE,
¢uznyecKkre 1 XMMUYECKHE CBOMCTBA (peaKLiy TaJOreHUPOBAHUS U HUTPOBAHUS ), IOJIYUEHHUE U
npuMeHeHrue. TOKCUYHOCTh apeHOoB. | 'eHeTHnueckast CBSI3b MEXy YTIIE€BOJIOPOIaMH,
MMpUHAJIC)KAIIUMH K pa3IMYHbIM KJIaCCaM.

[TpupoaHbIe HCTOYHHUKH YTIeBOAOPOAOB. [IpupoaHEblii ra3 u nomyTHeIe HeTsHBIE ra3el. Hed1hb
u e€ npoucxoxaenue. CriocoOsl nepepaboTKu He(hTU: IEPETOHKA, KPEKUHT (TEPMUYECKUH,
KaTaJluTHYecKuil), nuponus. IlpoaykTel nepepaboTku HEPTH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yroiib ¥ NPOJYyKThI €ro nepepadboTKy.

DKCIEepUMEHTAIbHBIE METO/IbI U3YUEHHUS BEIIECTB M MX MPEBPAIICHUI: 03HAKOMJICHUE C
oOpa3liaMu I1acTMacc, KaydykoB U pe3uHbl, Koymekiuu «HedTe» u «Yronb», MogenupoBanue
MOJIEKYJI YTJI€BOJOPOOB U raIOr€HONPON3BOAHBIX, TPOBEIEHUE MPAKTUYECKON pabOThI:
MOJIyYeHHUE 3TUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrble 3agaqu.

Bbruucnenus no ypaBHEHUI0 XUMHUECKONW peaklnu (Macchl, 00b&éMa, KOIUYeCTBAa UCXOIHOTO
BEIIECTBA WU MPOAYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJIHBIX BEIECTB MJIM MPOAYKTOB PEAKIINN).

Kucnopoaconepixamue oprannyeckne coeHHeHUs

[IpenenbHbIE OTHOATOMHBIE COUPTHI. METaHOJ U 3TaHOJ: CTPOEHHE, (PU3HUECKHE U XUMUYECKUE
CBOMCTBA (PEaKIMU C AKTUBHBIMU METaJJIaMH, FaJIOT€HOBOJIOPOJIaMH, TOPEHHUE), IPUMEHEHHE.
BopopoaHsie cBA3M MEXIy MOJIeKyIaMH criupToB. JlelicTBHe MeTaHOJIa U ATaHOJIa Ha OpraHu3M
4eJI0BEKA.

MHOroaToMHbI€ CIIUPTHI. DTUIICHIJIMKOJIb U TIIMLEPUH: CTPOEHHE, (PU3NYECKHE U XUMHUYECKHUE
CBOICTBa (B3aMMOJEMCTBHE CO IIETOYHBIMU METAJIJIaMH, KaueCTBEHHAs peaKlMsl Ha
MHOT0aTOMHbIE€ cupThl). JleiicTBUe Ha OpraHu3M uenoBeka. [IpuMenenue riuuepuHa u
JTUJICHTJIUKOJIS.

@deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe U XUMHUYECKHe cBOiicTBa. TOKCMUHOCTD (heHoa.
[Tpumenenue denona.



Anbaerupl U KeTOHbI. DopMabAeTH I, alleTAIBICTUI: CTPOCHHE, (PU3MUECKUE U XUMUYECKUE
CBOICTBa (peaKkIuy OKHCIECHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEaKIIUN), TOTyYeHHE U
MIpUMEHEHUE.

OnHOOCHOBHBIE MTpeeNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAsI M YKCYCHAs! KUCIIOTHI:
cTpoeHue, pu3ndecKue U XUMUIECKHUE CBOMCTBA (CBOMCTBA, 00IIKE TSl Kjlacca KUCIIOT, PEaKIIus
sTepudUKaNN), TOTydeHHE U TpuMeHeHne. CTeapuHOBas M OJICMHOBAsI KHCIIOTHI KaK
MIPEACTABUTENH BBICITUX KAPOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT,
nX MOIOIIee IeHCTBHUE.

CrnoxHnble 3(hUpbl KaKk MTPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ naponun3 cinoxubix 3¢pupos. XKupsl.
I'maponus xupos. [Ipumenenue xupoB. buonorunyeckas poib KHPOB.

YrneBoasl: cocTaB, Kiaccu(uKanus yriieBooB (MOHO-, M- U mosmcaxapusl). ['mokos3a —
MPOCTEHIINNA MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUYECKUE U XUMUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ rugpokcuaom meau(ll), okuciaenrne aMMuadyHbIM pacTBOPOM
okcuga cepedpa(l), BocctanoBiaeHUE, OpPOKEHHE TITFOKO3bI ), HAXOXKICHUE B IPUPOJIE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3BI.

KanMaJI M [EJUII0JI03a KaK IMPUPOJAHBIC ITOJIMMCEPHI. CTpOGHI/IC KpaxmaJjia 1 HEJUI0JIO03EbI.
duznyeckre U XUMHUYECKHE CBOMCTBA KpaxmaJjia (FI/II[pOJ'II/B, Ka4CCTBCHHAA pCaKIus C I/IO,Z[OM).

DKCrepUMEHTAIbHBIE METO/IbI H3YUEHUS BEIIECTB U UX MPEBPALLEHUI: MPOBEICHNUE,
HaOJII0ICHUE U OTIMCAaHKUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIC
peaKIuu OJJHOATOMHBIX CIIUPTOB (OKHUCIIeHUe 3TaHoa okcuaoM meau(ll)), MHOroaToMHBIX
crupToB (B3auMoelicTBUe rauneprna ¢ ruapokcuaoM meau(Il)), anpaernnos (okucnenue
aMMHa4YHBIM pacTBopoM okcuza cepeopa(l) u ruppoxcumom meau(Il), B3anmoaeticteue
Kpaxmaja ¢ HOJIOM), TPOBEJACHHUE MPAKTUIECKOIN pabOThI: CBOMCTBA paCTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Brruucnenust mo ypaBHEHHIO XUMHYECKOM peakiiu (Macchl, 00bEMa, KOJTUYECTBA HCXOTHOTO
BEII[eCTBA WU MPOAYKTa PEeaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WJIU MTPOIYKTOB PEAKIIUH).

A30TcoepKale OpraHndecKue COeAMHEHUSI.

AMUHOKHUCIOTHI KaK aM(pOTepHbIE OpraHuYecKue coequHeHus. DU3NYecKue 1 XUMHUIECKHe
CBOMCTBAa aMMHOKUCJIOT (Ha MpuUMepe TIIUIKMHA). bruogornyeckoe 3HaueHre aMHUHOKHUCIIOT.
IlenTunel.

benku xkak npupoIHbIE BBICOKOMOJIEKYIISIPHBIE coeiMHEHUsI. [lepBruuHast, BTopuuHas u
TPETUYHAsS CTPYKTypa 0eTKOB. XMMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIIHS,

KauCCTBCHHBIC PCAKIIUU HA OCNKH.

SKCHepI/IMeHTaHBHI)Ie MCTOABI U3YUYCHUS BCUICCTB U UX HpeBpameHm‘/’I: Ha6J'IIO)IeHI/Ie n OITMCaHHEC
ACMOHCTPAlMOHHBIX OIIBITOB: ACHATYpalusd OeJIKOB IIpU Harp€BaHnuu, IBETHLIC PCAKIIUU OCIIKOB.

Bbicokomo1eKyIsIpHBbIC COCIUHEHUS



OCHOBHBbIE TOHATHUSI XMMUHU BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3B€HO, CTETIeHb MMOJIMMEpPHU3aLINU, CPEaHss MOJeKysipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSUHEHUN — TOJIMMEPHU3ALIUS U MOJTUKOHICHCAIIUS.

3KCHepI/IMeHTaHLHBIC MCTOABI U3YUYCHUS BCUICCTB U UX HpeBpaHIeHHfII O3HaKOMJICHHUEC C
O6p33].[aMI/I MNPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYYYKOB.

Me)KHpe,I[MCTHBIe CBA3U.

Peanu3zanus mexnpeaMeTHBIX CBA3EH NpU U3ydyeHUU opranndeckoi xumuu B 10 kiiacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U
MIOHATUH, ABIISIOIMUXCSA CUCTEMHBIMU JUISl OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'0O [IUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJM3, CHHTE3, KJIaCCU(PUKALIHSI, TIEPUOAUIHOCTD, HAOIIOICHHE, U3MEPEHHE, SKCTICPUMEHT,
MOJEIUPOBAHUE.

®du3uka: MaTepus, JHEPrusl, Macca, aTOM, IEKTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHD,
BEILIECTBO, TEJIO0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, (PU3NUECKUE BEIMYMHBI U €IUHULIbI
UX U3MEPEHUSI.

Bbuonorus: knerka, opranusm, 6uocgepa, 0OMeH BEILECTB B OpraHu3Me, GOTOCUHTES,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (OEIKHU, YIIIEBObL, JKUPHL, (PEPMEHTHI).

['eorpaduisi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHoorus: MUIICBBIC ITPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O ITUTAHKUA, MOIOIIUC CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHUYCCKUC IIPCIIapaThl, MATCpUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYICCKUX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuqecm[e OCHOBBI XMMHH

XUMHUUECKUH 37IeMEHT. ATOM. SIapo aToMa, U30TOIBL. DIEKTPOHHAS 000104Ka. DHEPreTUYeCKHe
YPOBHH, MOJIyPOBHHU. ATOMHBIE OpOHTAIH, S-, P-, d- 21eMeHThl. OCOOCHHOCTH pacipeaeIeHUs
AJIEKTPOHOB 0 OPOMUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS
KOH(UTypalus aToMOB.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xXumuieckux 31meMeHToB 1. M. Menneneesa.
CBs13p EpUOANYECKOro 3aKkoHa U [lepuonnyeckoil cucteMsl XUMHUECKUX 31emMeHToB 1. 1.
MenpeneeBa ¢ COBpeMEHHOM TEOPUEH CTPOEHHUST aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIECTB 10 IPYIIaM U
nepuoaaM. 3Hau€HUE MEPUOINYECKOr0 3aKOHA B PA3BUTHUU HAYKH.



CrpoeHue BeniecTBa. XuMudeckas cBsi3b. Bupl XuMuueckoi cBsA3M (KOBAaJIEHTHAsI HEMOJIApHAs
U MOJIIpHasl, MOHHAs!, MeTaJuIndeckast). MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM XMMHUYECKON
cBsi3U (OOMEHHBIN M TOHOPHO-AaKLENTOPHBIH). Bogopoanas cBs3b. BaieHTHOCTD.
DnEeKTpOOTpULATEIBHOCTh. CTENeHb OKUCIIEHU. IOHBI: KATHOHBI M aHUOHBI.

BemecTBa MONEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTAaBa
BellecTBa. TUIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELLIECTB OT TUIIA
KPUCTAJZIMYECKON PEIIETKU.

[TonsiTHE O MUCTIEPCHBIX cHcTeMax. MICTHHHBIE M KOJIOUIHBIE pacTBOpbl. MaccoBast 1o
BEILIECTBA B PACTBOPE.

KJ'IaCCI/I(bI/IKaI_[I/IH HEOPTraHNYCCKUX COGHI/IHCHI/Iﬁ. HOMeHKJ'IaTypa HCOPraHM4YCCKHUX BCIICCTB.
I'eneTnueckas CBI3b HCOPTraHNYCCKUX BCIICCTB, MPUHAMJICKAIINX K Pa3JIMYHbIM KJIaCCaM.

Xumunueckas peakuus. Kilaccupukanys XMuMHUUECKUX peaklMi B HEOPraHUUECKON U
OpPraHMYECKON XUMUHU. 3aKOH COXPAHEHUS MacChl BELIECTB, 3aKOH COXPAaHEHMSI U ITPEBPALLICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3audHbIX (akTopoB. OOpaTUMBbIE pEeaKIUH.
Xumuyeckoe paBHoBecHe. DaKTOPhI, BIUSIIOUINE HA COCTOSHUE XUMUYECKOTO PAaBHOBECHSI.
ITpunnun Jle larense.

DnekTponauTrueckas auccoruanus. CunbHble U ciaadbie 3JeKTpoiauThl. Cpea BOIHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTEIIBFHO-BOCCTAaHOBUTEIBHBIC pCaKkuu.

DKCIepUMEHTaIbHbIE METO/IbI U3yUEHHUS BEIIECTB M UX MPEBPAIICHHI: T€MOHCTPAIIUS TaOIHI]
«Ilepuoanueckas cucrema xuMuueckux snemeHToB . . MenaeneeBay, uzyuenue moaenen
KPUCTAJUTMYECKUX PEIIETOK, HAOII0IEHUE U ONTUCAHUE JEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX
OTIBITOB (pa3IokKeHHe MEePOKCHIa BOJAOPOa B MPUCYTCTBUHU KaTalIu3aTopa, ONpeesieHue Cpebl
pPacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAILHOTO MHIMKATOPA, PEAKIIM HOHHOTO 0OMEHa),
MPOBEJICHUE MPAKTUYECKOW paboThl «BiusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XMMHUECKON
peakuum».

Pacuérnrble 3agadu.

PacuéTsl o YpaBHCHHUAM XUMHUYCCKUX peaKHI/Iﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKHUC paC‘IéTH,
pvaéTm C UCITOJIB30BAHUEM ITOHATHA «MaCCOBas JOJIA BEHICCTBA.

Heopranuveckasi xumust

Hewmerannsl. [lonoxenue nemeramios B [lepuoguueckoil cucteMe XUMHUECKUX 3J1€MEHTOB /1.

N. MenpeneeBa 1 0COOEHHOCTH CTPOCHHST aTOMOB. DU3NUYECKHE CBONCTBA HEMETAJLIOB.
AmoTponusi HeMeTaJuIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yraeposa).

XUMHYECKUE CBOWCTBA BAKHEHIIINX HEMETAJNIOB (TAIOT€HOB, Cephl, a30Ta, Gocdopa, yriepoaa u
KPEMHHSI) U UX COCTUHEHUH (OKCHUJIOB, KUCIOPOCOIEPIKAIIUX KUCIIOT, BOJIOPOTHBIX

COCTMHCHUH ).

[IprMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCTMHEHU.



Meramnsl. [Tonoxenue meramios B [lepuoandeckoil cucreMe XUMUIECKUX 31emMeHToB J1. .
MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJEKTPOHHBIX 00070YeK aTOMOB MeTauioB. O01re
¢u3nueckue cBoiicTBa MeTa/uI0B. CINIaBbl METAIUIOB. DIEKTPOXUMUYECKUN PsiJl HAMIPSHKEHUIH
METaJUIOB.

XHUMHYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPUM, KAJIWH, KaJIbIIUA, MarHUi, aJITIOMAHUH,
LIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6mmue criocoObl MoTydeHUs: MeTauIoB. [IpruMeHeHre MeTauioB B OBITY U TEXHHKE.

DKCcIeprUMEHTATbHBIC METO/IbI U3YYEHUS BEIIECTB U UX MIPEBPAILCHHUI: N3YUYECHHE KOJUICKITUH
«MeTaisl U CIUTaBbI», 00PA3IIOB HEMETAIIIOB, PEIICHUE IKCTICPUMEHTAIBHBIX 33/1a4,
HaOJIF0/ICHUE U ONMCAaHKE JEMOHCTPAIMOHHBIX M Ja00PaTOPHBIX OIBITOB (B3aUMOJICHCTBHE
TUIPOKCHUIA ATFOMUHUS C PACTBOPAMH KUCIIOT | IIEJI0OYeH, KaYeCTBCHHBIE PEAKIINK Ha KATHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuétbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UITU
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, PacU€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIH OJHO U3 BELIECTB UMEET MIPUMECH.

XuMud ¥ ;KU3Hb

Ponb xumuu B 00eCTiCUeHUH 3KOJIOTHICCKOM, JHEPTCTHUECKON U MUTIIICBOM OC30MacHOCTH,
pa3BUTUU MeAULIUHBL. [ToHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHUX
peaKuHnii.

HpeI[CTaBJ'IeHI/ISI 00 O6HII/IX HAaYUYHBIX NPUHOHUIIAX TPOMBIIIJIICHHOI'O IMOJTYYCHUA BaKHEHIITNX
BCIICCTB.

Yenosek B MUpE BEUIECTB U MAaTEPUAJIOB: BAXKHEHUIIINE CTPOUTENIBHBIE MAaTEPHUAIIBI,
KOHCTPYKIIMOHHBIE MaTepUabl, KPaCKH, CTEKJIO, KEpaMUKa, MAaTEpUabl I JJIIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHHUSI.

Xumus u 30POBLEEC YCJIOBCKA: ITpaBHJia UCIIOJIb30BAHUA JICKAPCTBCHHBIX IPCIIapaTOB, IIpaBHUjia
0e30IMacHOTO HUCIIOJIb30BaHUS npemnapaTroB OBITOBOM XMMUU B HOBCG)IHCBHOI71 JKHU3HHU.

Me;xnpez[MeTHHe CBA3H.

Peanu3zanus MexnpeaMeTHbBIX CBA3€H MPpU U3y4yeHUU 00IIel U HeopraHnyecko xumuu B 11
KJIacce OCYIIECTBISETCS Yepe3 UCTIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHHA, TaK
Y TIOHATUH, SIBJSIOIINXCS CUCTEMHBIMU I OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

O6H_[I/IC CCTCCTBCHHO-HAYYHBIC ITIOHATHUA: Hay‘-IHBII\/'I (I)aKT, rumnoTe3a, 3aKOH, TCOpUs, aHaJIn3,
CHHTC3, KJ'IaCCI/I(l)I/IKaHI/ISI, NEPUOANIHOCTD, Ha6J'II021€HI/Ie, OKCIICPUMCEHT, MOACTIUPOBAHUC,
HU3MCPCHUC, SIBJICHUC.

®dusnka: MaTepusi, JHEPTHUsI, Macca, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII,
pPa0aKTUBHOCTh, MOJIEKYIIa, YHEPTETHUECKUN YPOBEHbB, BEIIECTBO, TENO, 00HEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3HUECCKUE BETUIHHBI U €JMHUIIBI NX U3MEPEHHUSI, CKOPOCTb.



Buonorus: kiuerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPOAJIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHoorus: XUMHYSCKas IIPOMBINUICHHOCTb, MCTAJLTYPI'Us, IIPOU3BOACTBO CTPOUTCIIbHBIX
MaTcepHraioB, CEIbCKOXO03IHCTBEHHOE IMPOU3BOACTBO, NMUUICBAA ITPOMBINIJICHHOCTD,
(bapMaI_ICBTI/ILIGCKaH IMPOMBIINUICHHOCTD, ITPOU3BOACTBO KOCMETUYCCKUX IIPCIIapaToOB,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS O0YJAIOITUMUCS ITPOTrpaMM
cpeaHero o01iero oopa3oBaHus (JIMYHOCTHBIM, METAlIPEIMETHBIM U IIpeaMeTHbIM). HayuHo-
METOIMYECKOW OCHOBOH /17151 pa3pa0O0TKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IPOrpaMM
cpeaHero o011ero o0pa3oBaHusl SBIAETCS CUCTEMHO-ESATEIbHOCTHBIIN MOXO/.

B cooTtBeTcTBHE C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJA0M B CTPYKTYPEC JIMYHOCTHBIX
PE3yJIbTAaTOB OCBOCHUS IIPCAMETA «XHUMHS» Ha YPOBHE CPpCAHCTO O6I.[I€FO O6pa3OBaHI/I}I
BBIJCJICHBI CIICAYIOIHUE COCTABJIAIOIINC:

OCO3HaHUE 00YJAIOIITUMUCS POCCUMCKOMN TPaXIaHCKON UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEAEITIEHHUIO;

HaJIM4HuC MOTHBAIIUU K 06y‘leHI/IIO;

1eJICHAITPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb U CIIOCOOHOCTh OOYUAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH
HEHHOCTHO-CMBICJIIOBBIMHU YCTAHOBKaMU, NPpUCYIITUMHA HeﬂOCTHOfI CUCTEMC XUMHUYCCKOT'O
o0Opa3oBaHus;

HAJIN4YUC IPABOCO3HAHUA 9KOJIOTHYECKOM KYJIbTYPBI 1 CIIOCOOHOCTH CTaBUTh [eJIi U CTPOUTH
KU3HCHHBIC ITJIaHBI.

JIMuHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTa « XUMHUS» TOCTUTAIOTCS B €IUHCTBE y4eOHOW 1
BOCITUTATEIbHOM IE€ATEIIBHOCTH B COOTBETCTBUYU C T'YMAaHUCTHUYECKUMH, COUUOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH U UI€AIaMU POCCUHCKOTO I'pakJaHCKOTO O0IIIeCTBa,
MPUHATHIMHU B 00II€CTBE HOPMaMU U MPaBUIIAMH TTOBEACHHUSI, CIOCOOCTBYIOIIMMU IIPOLIECCaM
CaMOIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.



JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa « XUMUD» OTPAXKatoT CHOPMHUPOBAHHOCTD OTIBITA
MO3HABATEJILHOMN U MPAKTUUYECKON ACSITENIbHOCTH 00Y4aIOIIUXCS 0 Peau3alui IPUHATHIX B
o0LIeCTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHMS:

0CO3HAHMSI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY M ITPaBONOPSAKY;

MMpEaACTaBJICHUA O COUAJIBHBIX HOpMAax U MpaBujIax MEKINIYHOCTHBIX OTHOILICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH IIPU CO3/IaHUM Y4EOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATENIbHBIX 33124, BBINOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATE U IIPUHHUMATh MOTUBBI, HAMCPCHU, JIOTUKY H apI'yMCHTEI IPYTrux IIpu
AHaJIN3€C Pa3JIMYHbIX BUIOB y‘IG6H01>i JACATCIIBHOCTH,

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOILIIEHUS K UICTOPHUUECKOMY U HAYYHOMY HACIEAHI0 OTEYECTBEHHON XUMUU;
YBa)KEHHUSI K MPOIIECCy TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUA TOTO, UTO JOCTHIKCHUA HAYKU €CTh PE3YJIbTAT AJIUTCIIbHBIX Ha6JIIOI[€HI/II\/JI,

KPOMMOTJIMUBLIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, IIOCTOSAHHOI'O TPpyAda y‘{éHbIX H IIPAKTUKOB,

HHTEPECCA U MMO3HABATCIIbHBIX MOTUBOB B IMOJIYYCHHUU U MMOCICAYIOIEM aHAJIN3C I/IHCI)OpMaIII/II/I 0
MNepCaAO0OBbIX JOCTUIKCHUAX COBpeMCHHOﬁ OTEYECTBCHHOM XHUMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLICHUBATHL CUTyalluH, CBA3AHHBIC C XUMUUYCCKHUMU SABJICHUSAMU, U IPUHUMATD
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

T'OTOBHOCTH OLICHHWBATDH CBOE MOBEACHHUEC U MMOCTYIIKHU CBOUX TOBapI/IH_[eﬁ C HOSI/II_[I/Iﬁ
HPABCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX IMOCTYIIKOB,

4) popmMupoBaHUS KYJbTYPHbI 310POBbSI:

IIOHHUMAaHHUA HCHHOCTCﬁ 3A0pOBOTO U 0€30I1acHOrO 06pa3a JKH3HHU, HCO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHHUA K CO6CTBCHHOMy (bHSH‘ICCKOMy H IICUXUYCCKOMY 310POBBIO;

COOJTIOIeHMSI TIPABIIT 0€30T1aCHOTO 0OpaIeHUs C BENIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HH U B
TPYJAOBOH AESITETbHOCTH;

MOHUMAaHMS EHHOCTH MPABWJI HHAMBHUIYATBHOTO U KOJJIEKTUBHOTO 0€30MaCHOTO MOBEICHUS B
CUTYyalUAX, YTPOXKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS MTOCTIEICTBUI U HETIPUATHS BPEIHBIX MIPUBbIUEK (YHOTPEOICHUS aJIKOT oIS,
HapKOTHUKOB, KYpEHHUS);



5) Tpyn1oBOro BoCIUTAHUA:

KOMMYHHKaTI/IBHOfl KOMIICTCHTHOCTH B y‘IGGHO-I/ICCHeHOBaTeHBCKOﬁ ACATCIIBHOCTH,
O6H_I€CTBCHHO HOHeSHOﬁ, TBOp‘IeCKOﬁ " IPpYyrux BUJAAX ACATCIBHOCTU,

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEHICHUH MPAKTUYECKUX 3a/1a4 COMATBHON HATIPABICHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY W3YYEHHIO MPOoGEeCcCHil pa3TuYHOro poja, B TOM YUCIIE Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)X€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYLO0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHON TPAeKTOpUU 00pa3oBaHusl, Oyaymieit
npodeccuu 1 peanuszai COOCTBEHHBIX KU3HEHHBIX MIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOLICHHUS K TIPUPOJIC, KAaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

IMOHUMAaHUS TII00aJIEHOTO XapakTepa 3KOJIOTHICCKUX HpO6JI€M, BIMAHHA SKOHOMHNYCCKHX
MpoucCCoOB HA COCTOAHHUEC HpHpOI[HOﬁ u COHH&HBHOﬁ CpEAabI;

OCO3HaHUA H€O6XOI[I/IMOCTI/I HCITIOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHU U1 pEIICHUS BOIIPOCOB
pauroOHaJIbHOI'O IIPUPOAOIIOTIBL30BAHUA;

AKTUBHOT'O HEMPUATHUS ACUCTBUNA, IPUHOCSIINX BPE OKPYKAIOIIEH TPUPOAHOM CpEIe, YMEHUS
IIPOrHO3UPOBATh HEOIArONPUATHBIE HIKOJIOTMUYECKUE TIOCTIEICTBUS MTPEAIPUHIMAEMbIX JEHCTBUI
U TIPEeI0TBPAIIATh UX;

HaJIU4Msl Pa3BUTOTO DKOJIOTHYECKOTO MBIIIJIEHUS, YKOJIOTUYECKON KYJIbTYPBI, OIIbITA
JIEATEIBbHOCTH 3KOJIOTMYECKOW HAIPABIEHHOCTH, YMEHHUSI pYKOBOACTBOBATHCS UIMU B
MI03HABATEJIbHOM, KOMMYHHKATHBHOM U COIMAIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMHPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U OOILECTBEHHOW MPAKTUKU;

MOHMMAaHHUA crienuUKA XUMHUH KaK HayKH, OCO3HaHUs e€ posid B (GOpMUPOBAHUU
palMOHATIBHOTO HAYYHOT'O MBIIIUIEHUS, CO3AaHUU 1I€JIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOILIEM
MUpE KaK O €JUHCTBE MMPUPOJIbI U YEIOBEKA, B TO3HAHUH IIPUPOIHBIX 3aKOHOMEPHOCTEN U
peLIeHnH PoOIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO00# 3HAYUMOCTH XUMHH JIJIS COBPEMEHHOW MUBUIIM3AIIAN: B €€
TYMaHHUCTUYECKOW HANIPABIEHHOCTH U BAKHOU POJIM B CO3IaHUU HOBOM 0a3bl MaTepHUaTbHOM
KYJBTYPHbI, pEIIEHUH TJI00ABHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
DHEPreTHUECKOH, MUIIEBOM U PKOJIOTUYECKON 0€30MacCHOCTH, B PA3BUTHH MEAHUIIMHBI,



00eCTeYeHN! yCIOBUH YCIIEITHOTO TPYy/Aa U SKOJIOTHYECKH KOM(POPTHOM KHU3HH KaXKI0TO YJIeHa
00111eCTBa;

CCTGCTBCHHO'HaquOfI I'paMOTHOCTH: IIOHUMAaHUA CYIIHOCTH MCTOAO0B ITO3HAHN S, UCIIOJIb3YEMBIX
B CCTCCTBCHHBIX HAYyKaXx, CIIOCOOHOCTH MCII0JIb30BaTh IMOJIy4aCMBbIC 3HAHUSA JI aHaJIn3a U
00BACHEHUS SIBJICHUI OKPYXKarimero M1upa 1 rmpoucxoadailmux B HEM HBMCHCHHﬁ, YMCHUA ACTIAaTh
000CHOBAHHBIC 3aKJIFOUYCHHS Ha OCHOBE Hay4YHBbIX CI)aKTOB N UMCIOIMXCA JaHHBIX C IICIBIO
IMMOJIYYCHHA JOCTOBCPHEBIX BEIBOIOB,

CIIOCOOHOCTH CaMOCTOSTEILHO MCITOIb30BaTh XUMUYECKUE 3HAHUS JJI1 pCIICHUS Hp06HeM B
PCAIBHBIX JKU3HCHHBIX CUTYyallUAX;

HHTEPECA K IIO3HAHUIO 1 HCCHe,I[OBaTeJIBCKOfI JACATCIIBHOCTH,

TOTOBHOCTH UM CITOCOOHOCTH K HCIIPCPBIBHOMY 06paSOBaHI/IIO u CaMOO6paSOBaHI/II-O, K aKTHUBHOMY
MMOJIYYCHHIO HOBBIX 3HAHWH 10 XMMHH B COOTBETCTBUH C KHM3HCHHBIMHU HOTp€6HOCT$IMI/I;

UHTEpeca K 0COOCHHOCTSM TPYy/ia B Pa3IMuHbIX cepax MpodhecCHOHANBHON e TeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS y4eOHOTO MpeaMeTa « XMMHUs» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe 111 (OPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOLINXCSA MEKANCHUIUIMHAPHBIE
(MeXTpeMeTHbIE) O0IIeHayYHbIE TIOHSATHS, OTPAKAIOIINE IIeIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienuHUKy METO0B MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIecTBO,
SHEprus, sIBICHUE, MPOIIECC, CUCTEMA, HAyYHBIH (DaKT, MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIE YUeOHbIE IeHCTBHS (TI03HABATENIbHBIC, KOMMYHHKATUBHBIC, PETYJISTUBHBIC),
obecrnieunBaronue GopMupoBaHUe PYHKITMOHAIHHOW TPAMOTHOCTH M COLIMAIEHON KOMITETEHIIUU
o0yJaromuxcs;

CIOCOOHOCTh O0YYAOIIMXCS KCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTLTHHAPHBIE,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHUBCPCAJIIbHBIC y‘~IC6HI)Ie I[eﬁCTBHH B IO3HABATEJILHOU U

COIIMATBLHOM ITPAaKTHKE.

MertanpeameTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YIECOHBIMU
[03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JAEHCTBUAMU.

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMY /I€/iCTBUSIMH
1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO (POPMYIIUPOBATh U aKTYaJIM3UPOBATh MIPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpCACIIATh LCIN ACATCIIbHOCTH, 3alaBast IapaMETpPbl U KPUTCPUU UX NJOCTUKCHHUA, COOTHOCUTDH
PE3YIbTAThI ACATCIIBHOCTU C ITOCTABJICHHBIMHU LCIISIMU



HCIIOJIB30BATh IMPU OCBOCHHUU 3HaHUM HpI/IéMBI JJOITHYCCKOI'O MbIIIJICHUSA — BBIACIATH
XapaKTCPHBIC ITPU3HAKU MMOHATUH U YCTaHAaBJIMBATbh UX B3aMMOCBA3b, UCITIOJIB30BATh
COOTBCTCTBYIOIINEC NOHATHUA IJIA 00BICHCHHS OTACIbHBIX q)aKTOB u HBHGHHﬁ;

BLI6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA KJIaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKuMﬁ;
YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMbIMU SABJICHUSMU,

CTPOMTB JIOTHYECKHUE PACCYXKIAECHUS (MHAYKTUBHBIC, IEAYKTUBHbIE, [10 aHAJIIOTUH), BBISABIAThH
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH BHIBOJBI U
3aKJIF0YCHUS;

MPUMEHSTH B [IPOLIECCE MO3HAHUS, UCIIONb3YeMble B XUMHH CUMBOJIMUECKHE (3HAKOBBIEC)
MOJIEJIH, IPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ) 2JIEMEHTA,
XuMH4eckas popmyna, ypaBHEHHE XUMHUECKOM peakluy — MPU PeUIeHUH y4eOHbIX
MO03HABATEJIbHBIX U MPAKTUUYECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MO/IETIbHBIE [TPE/ICTABICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a3oBblIe HCCJIeN0BaTEIbCKHE TeHCTBHS:
BJIaACTh OCHOBaAMHU MCTOI0B Haquoro IIO3HAHHUS BCIICCTB U XUMHNYCCKUX peaKum"I;

(opMynHMpoBaTh LIEIU U 33Ja4u UCCIEI0BAHNUS, UCII0JIb30BaTh IOCTABICHHBIE U CAMOCTOSITEIBHO
c(hopMyIHPOBAaHHBIE BONIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI JJIS
(opMHUPOBaHUS FMIIOTE3bI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXKIECHUN;

BJIa/IETh HABbIKAMH CAMOCTOSTEIbHOTO IJIAHUPOBAHUS U IIPOBEIECHUS YUEHUYECKUX
9KCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHsI HAOJII0JaTh 33 X0A0M IIPOLECCa, CAMOCTOSTENEHO
IIPOrHO3MPOBATh €T0 Pe3yabTaT, POpPMYIHUPOBaTH 00OOIIEHHS U BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHUS, COCTABIATH 000CHOBAHHBIM OTUET O MPOJieTaHHON
pabore;

nproOpeTaTh ONBIT YYEHUYECKOHN MCCIIeJ0BAaTEIbCKOM U TPOSKTHOM 1€ TeIbHOCTH, IPOSBIISTh
CIIOCOOHOCTBH ¥ TOTOBHOCTh K CAMOCTOSTEIbHOMY ITOMCKY METO/I0B PELIEHUS IPAKTHUECKUX
3a/1a4, MPUMEHEHHIO Pa3JINYHbIX METO/IOB IIO3HAHMS.

3) padora ¢ nHpopManmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(pOpMaLUU (Hay4yHO-TIOMYJIApHas IUTEepaTypa
XUMHYECKOT0 COJIepKaHus, CIPaBOYHbIE Toco0us, pecypchbl IHTepHeTa), aHaTM3UpOBaTh
UH(POPMALIMIO PA3TUYHBIX BUI0B U (hOPM MpEACTaBIECHUS, KPUTHUECKH OLICHUBATH €€
JIOCTOBEPHOCTH M HEMTPOTUBOPEUYNBOCTD;

(bopMynHupoOBaTh 3aPOCH] U TPUMEHSATH Pa3InYHbIe METObI PU MOUCKE U 0TOOpE
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

MPUOOPETATh OMBIT UCIIOJIb30BAHUS NH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJILHYIO (POpPMY IpeicTaBIeHHs] HHPOpMaLUK (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);



UCIIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEJACTBA MTPH paboTe C XUMHUECKONW HHpOpMaLneit:
MIPUMEHSATH MEXKITPEAMETHBIC ((PU3NIECKHE U MAaTEMaTUYECKHE) 3HAKU U CUMBOJIBI, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJBb30BaTh U HpCO6paSOBBIBaTB 3HAaKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.
OBnaneHne YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKAAEMOM TEMbI B X0JI¢ TUAJIOTa U/WUIN TUCKYCCHH,
BBICKA3bIBATh UJieH, POPMYIUPOBATH CBOM MPEATIOKECHUS OTHOCUTEIILHO BBIITOJHEHUS
MIPETIOKCHHOM 3a1a4H;

BBICTYIIATh C NIPE3EHTALIMEN pPe3yJIbTaTOB TO3HABATEILHON JEATEIBHOCTH, ITOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINIOJHEHUH XUMUYECKOTO
JKCIIEPUMEHTA, MPAKTHUECKON pabOThI IO UCCIIEOBAHUIO CBOMCTB U3y4aeMbIX BEUIECTB,
peanu3anuu y4eOHOTo MPoeKTa U (OPMYTUPOBAThH BBIBOJIBI IO pe3yJIbTaTaM IPOBEIEHHBIX
MCCJICIOBAaHMM MyTEM COTTIACOBAHUS MO3ULIUI B X0€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.

OBnaueHne YHUBEPCAJIbHBIMHU PEryJsaTUBHBIMUA HeﬁCTBI/IﬂMI/I:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYLLECTBIISITH CBOIO [T03HABATENIBHYIO AESTENbHOCTD,
ompezenss e€ ey U 3a7a4u, KOHTPOIUPOBATh U M0 Mepe HE0OXOIMMOCTH KOPPEKTUPOBATh
npeJiaraéMblii aIrOPUTM AEUCTBUN MTPU BBIOJHEHUHU YUEOHBIX U UCCIEA0BATENbCKUX 3a/ad,
BbIOUpaTh Hanboee 3PPEKTUBHBIN CIIOCOO UX PELICHUS C YIETOM MOTYYeHHUS] HOBBIX 3HAHUU O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIICCTBJIATL CAMOKOHTPOJIb CBOCH OCATSIBHOCTH HAa OCHOBE CaMOaHaIn3a U CAMOOIICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYUHON
KapTUHBI MUPA, POJIH XUMHUH B IIO3HAHUU SIBICHUH MPUPOABI, B POPMUPOBAHUN MBIIUICHUS U
KYJIbTYPBI JINYHOCTH, €€ (PYHKITMOHAITHHOU IPAMOTHOCTH, HEOOXOAMMOM JIJIST PETICHUS
MPAKTUYECKHX 33724 U YKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO H
MPUPOJHON Cpelie;

BJIa/ICHNE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpasi BKIOYAET: OCHOBOIIOJIATAIOIINE TIOHATHS
(XMMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAsI 000JI04YKa aTOMa, MOJIEKYJIa, BaJIEeHTHOCTbD,
AIIEKTPOOTPHIIATEILHOCTh, XUMHUECKAas! CBSA3b, CTPYKTYpHas ¢popmyia (pa3BEpHyTas U
COKpalEHHast), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BbEM, YIIIEpOIHbII CKEJIET,
(byHKLIMOHATIBHAS TPYIINA, paJuKal, H30MEepHsl, N30Mepbl, TOMOJIOTUYECKHUIA PsiJl, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO U a30TCOIEPKaIie COEAMHEHNS, MOHOMED, MTOJIUMED, CTPYKTYPHOE



3BCHO, BLICOKOMOJICKYJIAPHBIC COGI[I/IHCHI/IH); TCOPHHU U 3aKOHBI (TeOpI/IH CTPOCHUS OPraHUYICCKHUX
BemecTB A. M. byTiepoBa, 3aK0H COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUU S3BIK XUMHHU; MUPOBO33PCHUYCCKUC 3HAHUS, JIC)KAIUC B OCHOBC IIOHUMAaHUA
MPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBJICHUM, (DaKTOIOrHUeCKHUe CBEICHHSI O CBOMCTBRAX,
cocTaBe, OJy4YeHUHU ¥ 0€30MaCHOM MCIOJb30BAHNN BAKHEUIIINX OPraHUIECKUX BEIICCTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISIBIISATH XapaKTepHbIe IPU3HAKU TOHATUHN, YCTAaHABIUBATD UX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHS IIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEeBpaIeHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHUPOBAHHOCTb YMEHUI UCIOIB30BATh XUMUYECKYIO0 CHMBOJIMKY JIJIsl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI ) (hOpMyIT OpraHMYECKUX BEIIECTB
Y YPaBHEHUI XUMUYECKUX PEAKLUI, N3TOTABINBATE MOJEIN MOJIEKYJ OPTaHUYECKUX BEILIECTB
JUISl WIUTIOCTPALMK UX XUMHYECKOT0 U IPOCTPAHCTBEHHOTO CTPOCHNS;

c(OpPMHUPOBAHHOCTh YMEHUI yCTaHABJIMBATh PUHAUIEKHOCTh U3YYEHHBIX OPraHMYECKUX
BEILIECTB I10 UX COCTaBY M CTPOEHUIO K ONpeNeEHHOMY KIIacCy/TpyIne COeJHHEHUH
(YraeBoaopobl, KUCIOPO U a30TCOAEPIKAIINE COSAUHEHH], BHICOKOMOJIEKYIISIPHBIE
COEIMHEHMS ), JaBaTh UM Ha3BaHUs 10 cucreMarnyeckoil HomeHkiarype (IUPAC), a Takxke
IPUBONUTH TPUBUAIIbHBIC Ha3BaHUS OTJEIIBHBIX OPraHUYECKUX BEILECTB (ITUJICH, IPOIUJIIEH,
alleTUJICH, STUIICHTJIMKOIIb, TIIULEPUH, (PEeHOII, popMabIeru], aleTaabAerull, MypaBbuHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJIEMHOBAs! KUCIIOTA, CTEAPUHOBAs KMCIIOTA, III0K03a, (PyKTO3a,
KpaxMall, [eJUII0JI03a, TIIULIVH);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACIIATh BUIbl XUMUYECKOU CBSI3M B OPTaHUYECKUX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHUS IPUMEHSATH TOJIOKEHHUSI TEOPUH CTPOCHUS OPTaHHUECKUX BEIIECTB
A. M. bytneposa jist 00BbsICHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUSI;
3aKOH COXPaHEHUs MacChl BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTAaB, CTPOEHUE, GPU3UUECKUE U XUMHUECKUE
CBOICTBA TUMIMYHBIX MPEACTABUTENCH Pa3IMYHBIX KIIACCOB OPraHMYECKHUX BEIIECTB (METaH,
9TaH, STUJICH, TPOIUJIEH, alleTHIeH, OyTranuen-1,3, metunoyraauen-1,3, 6eH3071, METaHO,
ATaHOJ, STUJICHTJIUKOJb, TIULEPUH, (DEHOI, alleTanbIeTu ], MypaBbUHAS U YKCYCHAsl KUCIIOTHI,
TITFOK03a, KpaxMaJl, IeJUTI0JI03a, aMHHOYKCYCHASI KUCJIOTA), HILTIOCTPHPOBATH 'eHETHICCKYIO
CBSI3b MKy HUMU YPaBHEHUSIMU COOTBETCTBYIOIUX XUMHUECKHUX PEAKIM ¢ UCTIOTb30BaHUEM

CTPYKTYPHBIX (HOPMYII;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKHU YTIIEBOJOPOIHOTO ChIpbs (HEDTB,
MPUPOJIHBIN ra3, yroik), CIOCOOBI UX MEePePadOTKH U MPAKTUIECKOE TPUMEHEHHE MTPOTyKTOB
nepepadoTKy;

c(OpMHPOBAHHOCTh YMEHUH MTPOBOINUTH BHIYUCICHUS IO XUMUYECKUM YPAaBHEHUSAM (MacChI,
00BpEMa, KOJTMYECTBA UCXOJHOTO BELIECTBA WU MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB WIIH MPOJYKTOB PEAKIIH);

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ BJIaJCTh CHCTEMOM 3HaHUI 00 OCHOBHBIX METOJaX HAYYHOT'O
IMMO3HaHMsA, UCITIOJB3YEMBIX B XUMHUH ITPH U3YUCHUHN BCUICCTB U XUMHYCCKUX SIBIICHHI
(Ha6JIIO,Z[CHI/IC, HU3MCPCHUC, SKCIICPUMCHT, MO,Z[CJ'II/IpOBaHI/IC), HCII0Jb30BaTh CUCTCMHBIC



XUMHYCCKUC 3HAHUA OJId ITPUHATUSA pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX
C BEIICCTBAMU 1 X IIPUMCHCHHUEM

c(hOpMHUPOBAHHOCTh YMEHUH COOJII0IaTh TPAaBHJIA MOJIb30BAHUS XUMUYECKOM MOCYAO0N U
J1a0opaTOpHBIM 000pPYIOBAaHHUEM, a TAK)KE IPaBUiIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUHUSMU MO BBHITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBINOJHATh XUMHUUYECKHUI SKCIIEPUMEHT
(mpeBpallleHus1 OpraHMYECKUX BEILECTB IIPU HAIrPEBaHUU, MIOJIYyYEHHUE STHIEHA U U3YUYEHUE €TO
CBOICTB, KQUECTBEHHBIEC PEAKI[MN OPraHUYECKUX BEUIECTB, IeHATypalus OeIKoB Mpu
HarpeBaHUU, IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKU O€30MaCHOCTH
pu 0OpaIIeHUH C BEIIECTBAMU U JIa0OpaTOPHBIM 000PYAOBaHUEM, MPEACTABIATH PE3YIbTaTh
XMMHYECKOT0 SKCIIEPUMEHTA B (popMe 3anicH ypaBHEHHUI COOTBETCTBYIOLIUX PEAKIMNA U
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATH XUMUIECKYIO HH(OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, HTEpHET U IpYyrux);

c(OpMHUPOBAHHOCTH YMEHUI COOIIOIATh MTPABHIIA YKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHNUS B
OBITY ¥ TPYAOBOU JIEATEIBLHOCTH B IEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPY>KAIOIIEH
MIPUPOJHOMN Cpe/ibl, 0CO3HABATH OMACHOCTh BO3/ICHCTBUS HA KUBbIE OPTraHU3MbI OIIPENEIEHHBIX
OpraHWYECKUX BEIECTB, TOHUMAs cMbIc noka3arens 1K, nmoscHATh Ha mpumepax crocoObl
YMEHBUIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JJIA 06yqa}0m1/1xc;1 C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA: YMCHUC IPUMCHATH 3HAHUA
00 OCHOBHEIX AOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHUYCCKUX ﬂBHeHI/II\/JI;

JUTSL CTICTIBIX M CTIa00BUIAIINX O0YYaIOMINXCs: YMEHHE UCIIOJIb30BaTh Pelibe(hHO-TOYCUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mis 3anvucu XuMudeckux Gopmy.

11 KJIACC

HpeI[MeTHBIe PE3yIbTaThl OCBOCHUA KypCa «O6ma5{ H HCOPraHUYCCKaA XUMUA» OTPAKALOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN: O XUMHUECKON COCTABIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHUHU B IMTIO3HAHUN SIBJIEHUN nmpupoarl, B q)OpMI/IpOBaHI/II/I MBIIIJIICHUA U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIIMOHAILHON rpaMOTHOCTH, HEOOXOAUMOM ISl peIIeHUS
MPAKTUYECKHX 33J1a4 ¥ YKOJIOTHIECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO U
MIPUPOJHOM Cpelie;

BJIQJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPask BKIIFOYAET: OCHOBOIIOJIATAOIINE ITOHATHUS
(XMIMHUYECKHI1 SJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIIM AaTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIEHUS,
XUMHYECKasl CBSI3b (KOBAJIEHTHAs, HOHHAs!, METAJUINYECKasi, BOJOPOIHAs), KPUCTAJUINUECKAs
pemETKa, TUIIBI XUMHUYECKUX PEaKIIUHA, PaCTBOP, MIEKTPOJIUTHI, HEAJEKTPOJINTHI,
AJIEKTPOJIUTUYECKAS JUCCOLUALIUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUECKOU
peaxkuu, XMuMHUYECKOe PABHOBECHE); TEOPUH U 3aKOHBI (TEOPUS JIEKTPOIUTHIECKON
aucconuanuu, nepuoaudeckui 3akos . . MenzeneeBa, 3aK0OH COXpaHEHUsI MAacChl BELIECTB,



3aKOH COXPaHEHMsI U IIPEBPALLCHHS] SHEPTUU IIPU XUMHUECKUX PEAKIINAX ), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHMS, JICKALIUE B OCHOBE IOHUMaHU
NPUYHMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SABJICHUMN, (PaKTOIOTMYECKHE CBEACHNUS O CBOWCTBAX,
COCTaBe, NOJYyYEHUH U 0€30MaCHOM UCIOJIb30BAHNHU BaKHEHIIMX HEOPraHMUECKUX BELIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIE IPU3HAKYU MMOHITHUH, YCTaHABIMBATH X
B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIINE IIOHATHS IIPU ONIMCAaHUY HEOPTraHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUH MCTOIH30BaTh XUMUYECKYIO CHMBOJIMKY ISl COCTaBICHUS (HopMyIt
BEIIIECTB U YPaBHEHUN XUMHUYECKUX peakiui, cuctemaTuieckyro HomeHkinatypy (IUPAC) u
TPUBUAIIbHBIC HA3BAHUS OTJEIbHBIX HEOPTaHUYECKUX BEIECTB (yrapHbIil ra3, yrieKucIibii ras,
aMMuak, raiéHasi U3BeCTh, Heral€Has u3BecTb, MUThEBAs COJA, MUPUT U JPYyTHE);

c(OpMHUPOBAHHOCTh YMEHUH OIPENEIATh BAJIEGHTHOCTb U CTENEHb OKUCICHUSI XUMHUUECKHUX
3JIEMEHTOB B COCIMHEHMSIX PA3JIMUHOTO COCTaBa, BUJ XUMHUECKON CBSA3U (KOBaJECHTHAs!, HOHHA,
MeTaJIJIMY€eCKast, BOAOPOIHAs) B COEAMHEHUAX, TUIl KPUCTAIIIMYECKON PEIIETKN KOHKPETHOTIO
BEIIeCTBA (ATOMHasi, MOJIEKYJIIpHAs, HOHHAs!, METAJUINYECKas ), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIMBAThH MPUHAIIC)KHOCTh HEOPTaHUYECKUX BEIECTB 0 MX
COCTaBY K OINpeAeNEHHOMY Kiaccy/Tpymie cCoOeAMHEHU (TIPOCThIE BEIIECTBAa — METAJLIbI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI Nepuoanueckoro 3akona Jl. 1. Menneneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh FJICKTPOHHOE CTPOCHHUE aTOMOB XMMHUYECKUX
sanemeHToB 14 nepuoaos Ilepuoanueckoil cuctemMbl XuMuyeckux snemeHTos /. U.
MemieneeBa, UCIOJb3YsI MOHITHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUIECCKHE
YPOBHUY», OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IIEMEHTOB U HX
COEMHEHUH N0 eproaam U rpynmam llepuoandeckoi cuCTEMbl XUMAYECKUX 3i1eMeHTOB []. U.
MeHpeneeBa;

c(OpPMHPOBAHHOCTh YMEHUH XapaKkTepru30BaTh (OMUCHIBATh) OOIIME XUMUYECKHIE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB, OATBEPKIAATH CYIIECTBOBAHNE N'€HETUYECKON
CBS3U MEXY HEOPraHUYECKUMH BELIECTBAMU C IIOMOILBIO YPABHEHHUI COOTBETCTBYIOLIUX
XUMUYECKHUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUS KJIACCUPHUIIMPOBATH XUMUYECKHE PEAKLIUU IO Pa3IMYHbIM
NpU3HAKaM (YUCITy U COCTaBY pPearupyrolx BEeIECTB, TEMIOBOMY 3P (PEKTy peakiuy,
M3MEHEHUIO CTENIEHEe OKUCIIeHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKuy, YIaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEAKLUI pa3IMUHBIX TUIIOB, TIOJIHbBIE U
COKpaIEHHBIE YpaBHEHUS peaKIMii HOHHOTO 0OMEHa, YUUThIBas YCIOBUS, IPU KOTOPBIX 3TU
peakuyy UIyT 10 KOHILA;

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ MNPpOBOAUTD PCAKIINH, ITOATBCPIKAAOIINC Ka4yeCTBEHHBINM COCTaB
Pa3IMYHBIX HCOPTraHNMYCCKUX BCIICCTB, paClIO3HABAThL OIIBITHBIM HYTeM HOHBI, TPUCYTCTBYIOIINUEC
B BOAHBIX PACTBOpPAX HCOPIraHNUCCKHUX BCIICCTB;



C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ PACKPBIBATH CYIIHOCTb OKHUCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX
pEeaKIuii TOCPECTBOM COCTABIICHHS AIIEKTPOHHOTO OajlaHCa 3TUX PEaKIIHid;

c(hOpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIUH OT
pa3au4YHbIX (PaKTOPOB; XapaKTep CMEIICHUS! XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTeprU30BaTh XUMUUYECKHE MTPOLIECCHI, JIEXKAIUE B OCHOBE
MPOMBIIIJICHHOTO MOJIy4YEHHs CEPHOM KHCIOThI, aMMHUAKa, a TaK)Ke CPOPMUPOBAHHOCTD
IpeAcTaBiIeHU 00 OOIMX HAYYHBIX IPUHIMIIAX U SKOJOTMUECKUX MPOoOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTb YMEHUH ITPOBOANUTH BBIYUCIICHHUS C UCIIOJIb30BAHUEM IOHATHS «MaccoBast
JI0JIs BELIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIECHHH ra30B MPU XUMUYECKUX PEAKIHIX, MACCHI
BEIIIECTBA UM 00BbEMA ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce Wi 00bEMY OTHOTO
U3 YY4aCTBYIOIIMX B PEaKIMU BEIIECTB, TEIIOBOrO A eKTa peakuyu Ha OCHOBE 3aKOHOB
COXpPaHEHMsI MacChl BELLIECTB, IPEBPALLCHHS U COXPAaHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUIT COOJIFO/IaTh MPABUIIA TOJIB30BAHUS XUMHUECKOW TIOCYI0U U
nabopaTopHBIM 000PYI0BAaHUEM, a TAK)KE ITpaBuiIa OOpaIleHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMHU 110 BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTb YMEHUH IJIAHUPOBATh U BBINOJIHATH XUMHUUECKUIN 3KCTIEPUMEHT
(paznoxeHue NepoKcuaa BOAOPOIa B IPUCYTCTBUM KaTajau3aTopa, ONPeIeIeHUE CPEIb
PacTBOPOB BELIECTB € MOMOILIbI0 YHUBEPCAIILHOTO HHANKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTbh XMMUYECKON PEaKINH, PEAKIIU HOHHOTO 0OMEHa, KaYeCTBEHHbIE PEaKIIUK Ha
cynbdar-, kapOOHAT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHMUSI, PELLICHUE YKCIIEPUMEHTAJIbHBIX
3az1a4 no remam «Mertamuib» U «Hemeramib») B COOTBETCTBUM € IIPABUIIAMU TEXHUKH
0€30MacHOCTH ITpU OOPALIEHNUH C BELIECTBaMH U J1a00paTOpPHBIM 000pyI0BaHUEM, NTPEJICTABIIATh
pe3yJIbTaThl XUMUYECKOTO FKCIIEPUMEHTA B (DOPME 3aMUCH YPaBHEHUIN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUpOBaTh BHIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUUECKU aHAIU3UPOBATh XUMUYECKYIO HH(OpMaIIHIO,
MIOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKanuu, HTEpHET 1

JPYTHX);

c(hOopMUPOBAHHOCTh YMEHUM COOJIIOIATH MPABHIIa YKOJOTUYECKU 11€TIeCO00Pa3HOT0 MOBEICHNUS B
OBITY U TPYAOBOH NEATEIHLHOCTH B IIENIAX COXPAaHEHUSI CBOETO 3/I0POBbS U OKPYKaroIen
IIPUPOJHOM Cpelbl, 0CO3HABATH OITACHOCTh BO3/ICHCTBHS HA JKUBBIE OPTaHU3MBI OIIPEACIEHHBIX
BEIIEeCTB, MOHUMast cMbIca nokasarens [1JIK, mosicHsaTh Ha mpuMepax crocoObl YMEHBIIECHUS U
MPEIOTBPAIICHIS KX BPEITHOTO BO3JICHCTBHS HA OPTAaHU3M UYEJIOBEKA;

JUIA 06y‘-IaIOHlI/IXC$I C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3JO0POBbA. YMCHUC IPUMCHATH 3HAHHUA
00 OCHOBHEIX AOCTYIIHBIX METOAAaX IMO3HAHHWA BEIICCTB U XUMHUYCCKUX SIBJIGHHI;'I;

JUTSL CTIETBIX U cIa00BUIAIINX O0yUaIOIINXCS: YMEHHE UCII0JIb30BATh Pelibe()HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XumMuyeckux Gopmyt.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC



KoaunuyecTBO 4acoB

NPOrpaMmbl

Haunmenosanu
Nen/ | e paznenoB u
n TeM Bcer
0

KonTpoabHbl
e padoThbI

IIpakTHYecKku
e padoThbl

JaekTpoHHbIe (LU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH

[Ipenmer
OPraHUuYeCKOu
xumuu. Teopust bubnuoTeka
1.1 CTPOCHHS 3 LIOK https://myschool.edu.ru
OpPraHUYeCKUX /
coequHEHUN A.
M. Bytneposa
‘ Hroro o pasneny ‘ 3 ‘
‘ Pazpnen 2. YrieBoaopoasl
[IpenenwvHbIC bubanoreka
2.1 YIJIEBOJIOPO/IBI 2 LIOK https://myschool.edu.ru
— aJIKaHbI /
HenpenensHueie
YTJIEBOJOPOAbL: bubnuoreka
2.2 AJIKCHBI, 6 1 LIOK https://myschool.edu.ru
aJKaJaueHsbl, /
AJIKAHBI
ApomaTuiecku bubnuoreka
2.3 e 2 LIOK https://myschool.edu.ru
YTI€BOIOPOIBI /
[Ipuponusie
HMCTOYHHUKHU bubnuoreka
2.4 YIJIEBOJIOPOJIOB 3 1 LIOK https://myschool.edu.ru
U UX /
nepepaboTka
‘ Hroro no pasneiy ‘ 13 ‘

‘ Pa3znen 3. Kuciioponconep:kaiye opranuiecKkue coeJHHEHHsI

Crinprt bubnuoTeka
3.1 Peron 3 /L[OK https://myschool.edu.ru
AJBIeruasl.
KapbonoBsie bubnuoreka
3.2 KHCJIOTEI. 7 1 LIOK https://myschool.edu.ru
CloxHbIE /
3¢hupsl
bubnuoTeka
3.3 VrieBozs 3 1 LIOK https://myschool.edu.ru
/
Hroro o pasneny ‘ 13 ‘
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‘ Pasnen 4. AzoTcoaepikamme opranudeckne coeMHeHus1

AMUHEL bubnuoreka
4.1 AMUHOKHCIOTBI| 3 LIOK https://myschool.edu.ru
. benku /
‘ Hroro no pazneny ‘ 3 ‘

‘ Paszgea S. BbicokoMosieKky/JIsipHbIE COeINHEHU S

5.1

ITmacTmaccsol.
Kayuyku.
Bomnokna

bubnuoreka
IIOK https://myschool.edu.ru
/

‘ Uroro no pazgeny

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

11 KJIIACC

Ne i/

HaunmMmeHoBaHH
e pa3/ieJioB U
TeM
MPOrpamMmmbl

Koan4yecTBO 4acoB

Bcer

(1)

KoHTpoabHBbI

e padoThl e padoThl

IlpakTn4ecku

DJleKTpoHHbIe (L1 (poBbIe)
o0pa3oBaTe/bHbIE PeCypChl

Paszgea 1. Teoperuueck

He OCHOBBI XUMHUH

Crpoenue
aTOMOB.
[Tepnonnuecku
U 3aKOH U bubanoreka
1.1 [Mepuoanueckas | 3 LIOK https://myschool.edu.ru
cucreMa [
XUMHUUYECKUX
31eMeHTOB /.
. MenneneeBa
Sgigi:}?; bubanoreka
1.2 MHoroo6pasiie 4 /L[OK https://myschool.edu.ru
BEILIECTB -
XUMHYECKHUE BrbmuoTeka
1.3 6 1 1 LIOK https://myschool.edu.ru
peakimu /
Bbubauoreka
Htoro o pazaeny 13 LIOK https://myschool.edu.ru

/

Paznen 2. Heopranuueckasi xummsi

2.1

Mertanbl

bubnuoreka
LIOK https://myschool.edu.ru
/
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bubnuoreka
2.2 Hewmeraiis 9 1 1 LIOK https://myschool.edu.ru
/
CBs3b
HEOpPraHUYECKU bubnuoreka
2.3 X" 2 IIOK https://myschool.edu.ru
OPraHU4eCKUX /
BCIIICCTB
bubnuoreka
HWroro 1o paszumeny 17 LIOK https://myschool.edu.ru
/
‘ Pa3zgen 3. XumMus u ;Ku3HbL
bubnuoreka
3.1 XuMUs ¥ Ku3Hb | 4 LIOK https://myschool.edu.ru
/
‘ Hroro no paszueny ‘ 4 ‘
OBILEE
KOJIMYECTBO
YACOB I10 34 2 3
I[TPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosunuyecTBo
Ne n/n| Tema ypoka 9aCOB DJIeKTpOHHbIe HU(ppPOBBIE
B o0pa3oBaTejibHbIE PeCYpPChI
Bcero Hata
IIpeamer oprannyeckoi
1 XHAMUH, €€ 1 bubmnorexa
BO3HHKHOBEHHE, HOK https://myschool.edu.ru/
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpTraHUYECKUX
. Bbubnnoreka
2 coenuHeHU A. M. 1 .
Byruiepoa, o8 OK https://myschool.edu.ru/
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o
KIaccupuKauu
bubnuoreka
3 OpPraHHYECKUX BEIIECTB. 1 Omuote )
HoMeHKaTypa IIOK https://myschool.edu.ru/
(cucremaTuyeckas) u
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TPUBUAJIBHBIC HA3BAHU A
OpPraHN4Y€CKuUX BECIICCTB

AJIKaHBI: COCTaB U

Bubauoreka

4 CTPOCHHC, . IIOK https://myschool.edu.ru/
TOMOJIOTUYECKUM PsiJT
MertaH u 3TaH —
5 npocreiime bubmmorexa
LIOK https://myschool.edu.ru/
MIPEACTABUTEH AJIKAHOB
6 AJTIKEHBI: COCTaB H bubnmoreka
CTpOEHHE, CBOMCTBA {OK https://myschool.edu.ru/
;| s e —
P IHOK https://myschool.edu.ru/
MPEACTABUTENIHN AJIKEHOB
[IpakTrueckas paboTa
8 No 1. «ITonyyenue bubnuorexa
STUJICHA U U3y4YEHUE €ro LIOK https://myschool.edu.ru/
CBOWCTB»
Anxanuensl. byranuen-
g | b3 mvemGyramen BuGnmorexa
o Y1 ITOK https://myschool.edu.ru/
CUHTETUYECKOTO
KaydyKa U pe3HHbI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHYECKHH PSI. bubnuoreka
AnerniieH — ITOK https://myschool.edu.ru/
MPOCTEUILIHI
MIPEJICTAaBUTENb aJIKHHOB
Beruucnenus no
11 ABHCHIIO bubnuortexa
yp . ITOK https://myschool.edu.ru/
XUMHUYECKON peaKuu
Apenbl: 6eH301 1
12 Tosryos. TokcnaHOCTh bubmorexa
‘ LIOK https://myschool.edu.ru/
apeHOB
I'eneTnueckas cBs3b
13 YTJIEBOI0POJIOB, bubnmnoreka
MPUHAIIEKAIHNX K ITOK https://myschool.edu.ru/
pa3IMYHBIM KJaccam
[IpupoiHbIE HICTOYHUKHI
YTJIEBOJIOPOIOB:
MIPUPOIHBIN a3 U
14 MONyTHBIE HE(PTAHBIC BH6HHOTeK_a
IIOK https://myschool.edu.ru/
rassl, HeQTh U
MIPOAYKTHI €€
nepepaboTKu
[TpupoaHbie UCTOYHUKHT Eu6morexa
15 YTJI€BOJIOPO/IOB:

IIPUPOJIHBIN ra3 u

HOK https://myschool.edu.ru/
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MIOTTYTHBIE HEPTSIHBIE
ra3bl, HeTh U
IIPOIYKTHI €€
nepepadboTKu
KonTponpHas padbora mo Eubimiorexa
16 pasieiy IHOK https://myschool.edu.ru/
«YTII€BOIOPOABD)
[Ipenenvubie
17 OJTHOATOMHBIC CITUPTHI: bubnmoreka
METAHOJI ¥ 3TaHOJL. IHOK https://myschool.edu.ru/
Bonopoanas cBsi3b
MHoroaTomMHbIe EuGImnorexa
18 CTHPTBI: STHICHIIIOTR LIOK https://myschool.edu.ru/
U TIULEPUH
@DeHOJI: CTpOEHHUE
19 MOJIEKYIIbI, PU3NYECKUE bubnmnoreka
1 XUMUYECKHE ITOK https://myschool.edu.ru/
CBOICTBA, IPUMEHEHUE
20 ggbiz;im:r:n " bubnuorexa
p ACTHA HOK https://myschool.edu.ru/
aneTanbAerua. AleToH
OIHOOCHOBHEIE
21 IIpeAcIIbHbIC bubnmnoreka
KapOOHOBBIC KUCIIOTHI: IIOK https://myschool.edu.ru/
MypaBbHHAS U YKCYCHAasI
[IpakTuueckas padbora
29 No 2. «CpoiicTBa bubnuorexa
pacTBOpa yKCyCHOU LIOK https://myschool.edu.ru/
KHCIIOTBI»
CreapuHoBas u
OJIEMHOBAS KUCIIOTHI,
23 KakK MpeJICTaBUTENN bubmorexa
peal HOK https://myschool.edu.ru/
BBICIIUX KapOOHOBBIX
KHUCJIOT
Mpbuia kak conu
24 BBICIINX KapOOHOBBIX bubnmnoreka
KHCIIOT, UX MOIOIICE IHOK https://myschool.edu.ru/
JIEUCTBUE
CroxHble 3¢upbI Kak
25 EE Ogszgizf):elmcnm bubmorexa
p ’ IIOK https://myschool.edu.ru/
I'maponns cloKHBIX
3¢upoB
Kupsr: runponus,
2 MIPUMEHEHHE, bubnmnoreka
Ouonoruyeckas posb LIOK https://myschool.edu.ru/
KHUPOB
‘ 27 ‘ VYrneBosl: cOCTaB, ‘ bubanoreka
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KJIacCH(pUKALUSL. LIOK https://myschool.edu.ru/
Baxneiimme
MPEACTABUTEIHN:
III0K032a, PpyKTO3a,
caxaposa
pHp ITOK https://myschool.edu.ru/
TTOJTUMEPBI
KonrponsHas pabora no
29 E?(SIfceJJIIg OJICOJIEpIKAIIINE 1 bubmorexa
POACOACHKAIL ITOK https://myschool.edu.ru/
OpraHUYECKUE
COCIMHCHMUS
30 AMMHBI: METUJIAMUH U 1 bubmnoreka
AHUITNH ITOK https://myschool.edu.ru/
AMHHOKHCIIOTHI KaK
amQoTepHbIe
31 OpraHUYECKUE 1 bubnuoreka
COEIUHEHMUS, UX ITOK https://myschool.edu.ru/
OMOJIOrHYECKOE
3HadyeHue. [lenTuanl
2 | macoromoregmapme | 1 Bumorera
yip IIOK https://myschool.edu.ru/
COCIMHEHHS
OCHOBHBIE TTOHSTHUSA
33 XUMHH 1 bubnuoreka
BBICOKOMOJICKYJISIPHBIX LIOK https://myschool.edu.ru/
COE€TMHEHUH
OCHOBHBIE METOJIBI
CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1 bubmnoreka
COCTUHCHHI. HOK https://myschool.edu.ru/
[ImacTmaccel, KaydykH,
BOJIOKHA
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
11 KJIACC
KoanuecTBO 3
Ne n/n| Tema ypoxa 4aCOoB Hara JIEKTPOHHBIE M (PPOBLIE
U3ydeHHsi; 00pa3oBaTe/ibHbIE PecypcChl
Bcero
XUMUYECKUH JISMEHT. EuGImoTeKa
1 AToM. DIIEeKTpOHHAA 1 i

KOH(UTYypalysi aToMOB

IIOK https://myschool.edu.ru/
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[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
XAMUYCCKHX DJICMCHTOB
. . MenneneeBa, ux
CBA3b C COBPEMEHHOU
TEOpUEH CTPOCHHSI aTOMOB

bubnuoreka
IHOK https://myschool.edu.ru/

3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB
XAMHUYECKHX DJICMCHTOB U
HUX COEIUHEHUN IO
rpyIIaM U MepUoIaM.
3HaueHHUE
MEPUOINYECKOr0 3aKOHA U
CHCTEMBI XHUMHUYECKHX
anemenTtoB J[.1.
MeHeneeBa B pa3BUTHH
HayKu

bubnuoreka
IHOK https://myschool.edu.ru/

CTtpocHue BeliecTna.
XnuMuyeckas CBS3b, €&
BUJIbI; MCXaHH3MBbI
o0pa3oBaHMs KOBAJICHTHOU
cBsi3u. BonopoHas cBsi3b

bubmnoreka
HOK https://myschool.edu.ru/

BaneHTHOCTD.
DIEeKTPOOTPULIATESTLHOCTD.
CreneHpb OKHUCIICHHS.
BemecTBa MoseKynspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHS

bubmnoreka
HOK https://myschool.edu.ru/

[TonsiTHE O MHCTIEPCHBIX
cucremax. Mcrunnsie u
KOJUIOMIHBIE PACTBOPBL.
MaccoBas 1014 BelecTsa
B PacTBOpE

bubmnnoreka
IIOK https://myschool.edu.ru/

Knaccudukanus n
HOMECHKJIATypa
HEOPraHUYECKUX
COCIUHCHHH.
I'eneTnueckas cBI3b
HEOPTaHWYECKHUX BEIICCTB,
Pa3IUYHBIX KJIACCOB

bubnunoreka
IIOK https://myschool.edu.ru/

Knaccudukanus
XUMHUYECKHUX PEAKIHH B
HEOPraHWYEeCKOU 1
OpPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUS MACChI
BELIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALICHNS] SHEPTUN
IIpHU XUMHYCCKUX
peakuusax

bubauoreka
IIOK https://myschool.edu.ru/
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CKopocTb peakiyi.
OO6partumbie peakium.
XUMHUYECKOE PABHOBECUE

Bubmnoreka
IIOK https://myschool.edu.ru/

10

[IpakTrueckas padota No
1. «BnusiHue pa3auuHbIX
(hakTOpOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

bubnuoreka
IHOK https://myschool.edu.ru/

11

DIEeKTPOIUTHYCCKAs
mucconuanud. Ilorarue o
BOJIOPOJHOM ITOKa3aTese
(pH) pactBopa. Peakuuun
HOHHOI'0 0OOMEHa.
I'mpponus opraHu4ecKkux u
HEOPraHUYECKHUX BEIECCTB

Bbubanoreka
LIOK https://myschool.edu.ru/

12

OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE
peakuuu. [lonstue 06
3JIEKTPOJIN3E PACIIaBOB U
pacTBOPOB COJIEH

bubmnnoreka
IIOK https://myschool.edu.ru/

13

KonTponbnas pabota mo
pazaeny «Teopetnueckue
OCHOBBI XUMUW

bubmnoreka
IIOK https://myschool.edu.ru/

14

Mertanisl, UX HOJI0KCHUE
B [lepunoanueckoi
CHCTEME XMMHYECCKHX
anemenToB 1. U.
Menpaeneesa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mue
(u3nueckue cBocTBa
METAJIJI0B

bubmnnoreka
IIOK https://myschool.edu.ru/

15

CIu1aBbl METAILIOB.
DNEeKTPOXUMHUYECKUN PSiT
HaMPsDKEHUH METAIJIOB

bubnunoreka
IHOK https://myschool.edu.ru/

16

XUMUYECKHE CBOMCTBA
BaXKHEHIIINX METAJIOB
(HaTpwUii, KA, KAJIBIHH,
Mar"uii, amFOMUHUIN) U UX
COeTMHEHU I

bubnunoreka
IHOK https://myschool.edu.ru/

17

XUMHYECKUE CBOUCTBA
Xpoma, MEIU U UX
COCTMHECHUN

Bubnuoreka
HOK https://myschool.edu.ru/

18

XUMHUYECKUE CBOUCTBA
IIMHKA, JKeJie3a U UX
COETUHEHUN

bubanoreka
IIOK https://myschool.edu.ru/

19

[IpakTuueckas pabora Ne
2. "Pemenne
AKCIIEPUMEHTATHHBIX

Bubnuoreka
HOK https://myschool.edu.ru/
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3a7a4 10 TEME
«MeTamwie»"

Hemeramisl, ux
II0JIO’KEHHE B
IIepnonnueckoii cucreme

Bubnnoreka

20 XHMHYECKHX 3JICMEHTOB
OK https://myschool.edu.ru/
. . Menneneesa u A P ke
0COOEHHOCTH CTPOEHUS
aTOMOB
du3nIecKue CBOMCTBA
HEMETAJIJIOB. AJIOTPONUS
21 HEMETaJUIOB (Ha IpUMepe bubsmotexa
PAMED IHOK https://myschool.edu.ru/
KHUCJIOPOJIa, CEPHI,
dhocdopa u yriepona)
XUMHUYECKHE CBOMCTBA
22 rajoreHoB, Cephl U UX bubmmorexa
> °°P HOK https://myschool.edu.ru/
COCIMHCHUI
XHMUYECKUE CBOMCTBA
23 a3oTta, hocodpa u ux bubsmotexa
’ . ITOK https://myschool.edu.ru/
COCAUHCHHI
XUMHUYECKHE CBOMCTBA
24 Jepoaa, KpEMHHMS U UX bubmmorexa
yrepoaa, p HOK https://myschool.edu.ru/
COCTMHCHUI
[IpuMeHeHne BaKHEHIIIMX
25 HEMETAJUIOB U UX bubnmorexa
. ITOK https://myschool.edu.ru/
COCTMHCHU I
O6o06menue u
cucTeMaTu3alys 3HaHUI
o teme «Hemeramibiy.
26 Brruncienus no bubnuoreka
YpaBHEHHUSIM XHMHUYCCKUX IHOK https://myschool.edu.ru/
peakuui u
TEPMOXUMHUYCCKHE
pacy€eTsl
[TpakTuueckas padora No
3. «Pemenue
27 AKCIIEPUMEHTAJIBbHBIX bubmorexa
IIOK https://myschool.edu.ru/
3a/1a4 10 TeMe
"Hemeramsr"»
KonTponsHas pabora mo
28 TeMaI\IZ «MeTaJ'E‘IBI» u bubmmorexa
HOK https://myschool.edu.ru/
«Hemeramabe»
Heopranunueckue u
29 OpPraHUYECKUE KACIIOTHI. bubmmoreka
Heopranuueckue u LIOK https://myschool.edu.ru/
OpraHWYECKHUE OCHOBAHUS
30 AmpotepHble bubnuotexa

HCOPraHN4YCCKUC U

IMOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OpraHnu4eCcKHue
COCIUHCHMS.
I'eneTnyeckas CBsI3b
HEOPraHWYEeCKUX 1
OPraHNYECKUX BEIIECTB

31

Ponp xuMuu B
obecneueHUN
9KOJIOTHYECKOMH,
SHEPreTUYECKON U
MHIIEBON OC30ITaCHOCTH,
Pa3BUTUU MEAUITUHBI

Bbubanoreka
LIOK https://myschool.edu.ru/

32

[Ipencrarnenus 06 oOmuUx
HAyYHBIX TIPUHIIAIIAX
MIPOMBIIIIICHHOTO
MOJTYYECHUS BAXKHENIIUX
BEIIECTB

bubnuoreka
LIOK https://myschool.edu.ru/

33

YenoBek B MUpE BEUIECTB
U MaTepHUajoB

bubmnoreka
LHOK https://myschool.edu.ru/

34

XuMUA U 300pOBbE
YeJI0BeKa

bubmnoreka
LHOK https://myschool.edu.ru/

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus, 10 kiacce/ I'abpuensia O.C., OOIIECTBO C OrpaHUUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
* Xumus, 11 kiacce/ I'abpuensia O.C., OOIIECTBO C OTPaHUUYEHHONW OTBETCTBEHHOCTHIO
«AIPODA»; AkunonepHoe obmectBo «M3natensctBo «IIpocBemmenue»
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MUHHUCTEPCTBO IPOCBEIEHNS POCCHIICKOM ®EJEPALIUU

Jlenaprament o6pasoBanns EBpeiickoii aBToHOMHOIi 06/12cTH

Mynununanesnoe o6pazoanue "O6ayuencKkuii MyHHIHIAILHBI paiion"

MKOY COII Ne9 n U3BecTKOBBIIH

PACCMOTPEHO

Ipencenarens IIIMO
c"/ ULl

Hecrepoga H.II.
ITpuka3s Nel ot «21» 08. 2023r.

COI'JTACOBAHO VTBEPXJIEHO
3amecturens gupexropa  Jupektop
no YBP iy
Ay,
&/ MIymumuna JI.C.

Epemeesa O.A. Tlpukas Ne60 ot «25» 08. 2023r.
«25» 08.2023 r.

PABOYASI IPOTPAMMA
(ID 1246457)

10 XUMHH

nis obyqaromuxcst 10-11 xinaccoB

n. M3BectroBblii 2023





MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o XuMHUH Ha YPOBHE CPEAHETO 001Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-Dd3 «O6 obpazoBanuu B Poccutickoii denepamumy,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUs (eaepaabHON 00pa30BaTeIbHON MPOTPaMMBbI CPETHETO
obmero oopazoanus (POIT COO), npeacrarieHHbIX B DenepaibHOM rocyAapCTBEHHOM
obpazoBarensHOoM cTangapte COO, ¢ yuérom KoHuenuu npemnogaBanusi yaeoGHOTO peaMera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoin @enepamnuu, peaanu3yronmx
OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMbI, 1 OCHOBHBIX MONI0XEHUH «CTpaTeru pa3BUTHS
Bocniutanus B Poccuiickoit @eneparnuu Ha iepuon a0 2025 roga» (Pacropsokenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIX0JI0B K pa3pabOTKe MPOrpaMMBbI 10 XMMHUH, K OTIPEICTICHUIO 00IIeH CTpaTeruu
00y4YeHUsI, BOCIIUTAHUS U PA3BUTHS 00YJIArOIIUXCS CPEACTBAMH YICOHOTO mpeaMeTa « XUMHUS)
st 10—11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyanbHbIe onoxkenus @I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COZepKaHUs, PE3yIbTAaTOB O0yUeHUs U TPEOOBaHUM K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

XuMu4eckoe 00pa3oBaHue, OITy4aeMO€e BBIITYCKHUKaMH 00111e00pa30BaTeIbHOIM OpraHu3alny,
SBJISIETCSI HEOTHEMJIEMOI YacThI0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPIIAIONINM TAIIOM
peanu3anyy Ha COOTBETCTBYIOLIEM eMy 0a30BOM yPOBHE KITFOUEBBIX LICHHOCTEH, TPUCYIINX
IIEJIOCTHOM CHCTEME XMMHUECKOTro 00pa3oBaHus. DTH IIEHHOCTH KACcalOTCsl TO3HAHMUS 3aKOHOB
pUpPOIbl, POPMUPOBAHUSI MUPOBO33PEHUS U OOILEH KYJIbTYpPhI YEIOBEKa, a TAKXKE
IKOJIOTNYECKH 0OOCHOBAHHOTO OTHOILICHUS K CBOEMY 3/I0POBBIO M IPUPOIHON Cpefe.
Peanusyercs xummueckoe o0pa3oBaHHe 00y4JaIOMNXCs HA YPOBHE CPEAHEro 00IIero
00pa30BaHUs CpeICTBAMH YUEOHOTO MpenMeTa « XUMUsI», COJepKaHNue U MOCTPOEHUE KOTOPOTO
OTpeieNIeHbl B IporpaMMe 10 XUMUU C YYETOM crieln(UKN HAYKU XUMHUH, €€ 3HAUYCHUS B
MO3HAHWY TPUPOJIBI U B MATEPUAITBHOM KU3HHU OOIIECTBA, a TAKXKE ¢ YIETOM OOIIHX IeNei u
HPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHETO 0OLIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK UTPAEeT 0COOYIO POJIb B COBPEMEHHOM
[IUBUJIM3AIIH, B CO3JJaHIUH HOBOM 0a3bl MaTepualbHON KyabTyphl. OHA BHOCHUT CBOIl BKJIaJl B
(dbopMHUpOBaHKE PAITMOHATHHOTO HAYYHOTO MBIIJICHUS, B CO3/JaHUE I[EJIOCTHOTO MPEACTABICHHS
00 OKpyXarolleM MUpe KaK O eUHCTBE MPUPOIBI U YeTI0BeKa, KOTOpoe PopMHUpYeTCs B XUMUHU
Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOIO COCTaBa OKPYKAIOIIEr0 MUpa, OCO3HAHMSI B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

Tecno B3aI/IMOI[€I\/'ICTBy51 C ApYTMMHU €CTCCTBCHHBIMU HAayYKaMH, XUMHs CTalla HEOTHEMIIEMOU
YaCThI0 MUPOBOMU KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO TPY/a M KU3HH KaKIOTO
yieHa obmiectBa. CoBpeMeHHass XUMHUS KaK HayKa CO3UJIaTenbHasl, Kak HayKa BRICOKHX
TEXHOJIOTHIl HallpaBJIeHa Ha PelIeHHe MI00ATbHBIX TPOOJIEM YCTONUMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, YHEPTETUUECKON, TTUIIEBOM, IKOJIOTHUECKOM 0€30MMacCHOCTH U
OXpaHbI 37J0POBBA.

B cooTBercTBUU ¢ 00IIMMY IENAMHU U IPUHIIUIIAMU CPEIHEro 00I1ero oopa3oBaHus COJIEpKaHNUE
npenmeta «Xumus» (10—11 kiaccsl, 0a30BbIi YpOBEHb N3YUEHHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MTOATOTOBKY 00YUYaIOIIMXCsl, HEOOXOAUMYIO UM JIJIst
BbIPa0OTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCIIEIIHOTO BKIOYEHUS B )KU3Hb COLIMYMa,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.





CoCTaBISIFOIIMMH TIpeIMETa «XUMUSD SIBISTFOTCS 0a30BbIe KypChl — «OpraHnyecKas XUMHUS |
«OO0u1as 1 HeopraHMYecKast XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0230BOI HAYKH: CUCTEMA 3HAHUH 110 HEOPraHUIECKOW XUMHUH (C BKIIOYCHHEM 3HAHUNA U3
001Iell XUMUHN) ¥ OpTraHuYecKo XuMunu. GopMHUpOBaHKE JAHHON CHCTEMbI 3HAHUH TPH
W3YYEHUHU IIpeIMeTa 00eCIIeunBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOI000pa3us BELIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepkanus KypcoB — «Opranudeckas XuMusi» u «O011ast 1 HeopraHuueckas
XUMHUSD» cHOpMUpPOBAHA B TPOrpaMMe IO XMMUU Ha OCHOBE CUCTEMHOTO MOJIX0/1a K U3YUYECHUIO
y4eOHOro Matepuana u 00yclIoBI€Ha HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUN Ha
OIPEIEIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHU4eCKON XMMHUH BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUHU CTPOCHUS OPraHUYECKUX COCIUHECHMM, a
TaK)K€ Ha YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX IIPEACTABICHUN O CTPOCHUHU BEILECTB.
Ceenenus 00 U3yyaeMbIX B Kypce BELIECTBAX JAKOTCS B Pa3BUTHU — OT YIJIEBOJAOPOIOB 10
CJIOHBIX OMOJIOTMYECKU aKTUBHBIX COEIUHEHMH. B Kypce opraHnueckoil XMMHH [10JIy4atoT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHus epBOHAYAIbHbIE
NPEJCTAaBICHUS O XUMUYECKOH CBSI3H, KJIACCH(PMKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEaKIIUHU.

[Tox HOBBIM YIJIOM 3peHUs B npeaMeTe «XUMHUs» 0a30BOro YpOBHS pacCMaTpUBAETCs
W3y4EHHBII Ha yPOBHE OCHOBHOT'O O0IEr0 00pa30BaHUs TEOPETUUESCKUN MaTepHuai U
(akTOJIOrMUECKUE CBEACHUS O BEIIECTBAX U XUMUUECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHu4eckass XMMHUsD» 00yJaIOIIUMCS TIPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HA4YEHUE NMEePHOANYECKOr0 3aKOHA € O0IETEOPETUYECKUX U METOA0I0IMUECKUX TO3ULUHA,
riry0Ke MOHATh UCTOPUYECKOEe H3MEHEHUE (DYHKIIHIA 3TOr0 3aKOHA — OT 00001Iaromei 10
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUIM O BaXKHEUILNUX BEIIECTBAX, UX COCTaBE, CTPOECHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE O XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHseTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMu coJiepKaHusl, UMEIOIUMU
KYJIbTYPOJIOTHUECKUI U IPUKIIATHON XapaKkTep. DTH 3HAHUS CITIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XMMHUH C IPYTUMU HayKaMU, PaCKpbIBatOT €€ poJib B MO3HABATEIILHOM U
MPAKTUYECKOHN JEeITeTbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHUS K IIPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUHU U MPAKTUUECKUX TPHIIOKEHUN XUMHH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M TUYHOCTHO 3HAYMMBIX MpoOIeMax, CBI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIIMBATh HH(OPMAITUIO U IPUMEHSTH €€ JJIs MOMOJIHEHHS 3HAHUU, PEIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MUCCIIEI0OBATEIbCKHUX 3a/1a4. B 1ienom coaepxanue
y4eOHOTro npeamMeTa «XUMHUs» TaHHOTO YPOBHS U3yUEHUS] OPUEHTUPOBAHO HAa (HOPMUPOBAHUE Y
00y4aroIUXCsl MUPOBO33PEHUECKO OCHOBBI [ MOHUMAaHUS (PUIOCO(CKHUX UAeH, TAKUX KaK:
MaTepHaIbHOE €TUHCTBO HEOPTAHUYECKOTO U OPraHUYECKOT0 MUPa, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh MIPUPOHBIX SBICHUN MTYTEM SKCIIEPUMEHTA
Y PEIICHUs MPOTUBOPEUNA MEKTy HOBBIMU (DAKTaMU U TEOPETHUUECKUMU TIPEIMOCHIIKAMH,
OCO3HAHHE POJIHM XUMUH B PEIICHUH YKOJIOTHUECKUX MPoOIIeM, a Takxke mpobdiemM cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/IAHUS HOBBIX TEXHOJIOTUNA U MAaTEPHUAJIOB.

B nnane pemienus 3aa4 BOCOIUTaHMS, Pa3BUTHUS U COLMATM3AIUHN 00yJarOINXCs IPUHSATHIE
IIPOrpaMMOil 10 XUMHUHU NOJXO/bI K OIIPEAEICHUIO COEP KAHUS U TOCTPOEHHUS ITpeIMETa
peycMaTpuBaioT (OPMHUPOBAHHUE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI, UMEIOIINX 6a30B0Oe
3HaYeHUE JJIS pa3IMYHBIX BUJOB JIESITEIBHOCTH: PELIeHUs Tpo0ieM, TOUCKa, aHaIu3a U
00paboTku nHGOpMaIuU, HEOOXOIUMBIX I IPUOOPETEHUS OIbITa MPAKTUYECKON U
MCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B NO3HAHUU XUMUU.





B nmpakTtuke npemnogaBaHus XMMUU Kak Ha yPOBHE OCHOBHOTO 00IIIET0 00pa30BaHus, TaK U Ha
YpOBHE CpeJHero o01ero 0opa3oBaHus, Mpu ONPEAETICHUHN COACPKATEIbHON XapaKTepUCTUKU
1esel M3ydeHus mpeIMeTa HalpaBJIeHUEM MTEPBOCTENEHHON 3HAYMMOCTH TPATUIIMOHHO
npu3Haércs GopMUPOBAHUE OCHOB XUMUYECKOM HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKOM JIEATETbHOCTH Y€JIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOU KyJIbTYpbl. C METOAMYECKON TOYKH 3PEHUS TAKOM MOJXO0/1 K ONPEICIICHUIO LIeJIeH
M3Yy4YEeHUs MIPEAMETA SIBJSIETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIaBHBIMH LIEISAMH H3y4SHHS MpeaMeTa « XuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

(opMHpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUH KaK BayKHEHIIEH cocTaBIsIOIEH eCTeCTBEHHO-
HAYYHOH KapTHHBI MHPa, B OCHOBE KOTOPOH JIe)KaT KITF0UEBbIe OHATHUS, (PyHIaMEeHTaIbHbIC
3aKOHBI U TEOPUU XUMHUH, OCBOEHHE SI3bIKa HAYKH, YCBOECHUE U IOHUMAHKE CYIIHOCTH
JOCTYIHBIX 00001IeHI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE ¢ UICTOPHEN HX
pa3BUTHUS U CTAHOBJICHMUSI,

dbopMHUpOBaHKE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX PEAKIHi, HEOOXOUMBIX JJIsl IPUOOPETEHHs] YMEHUI OPUEHTUPOBATHCS B MUPE
BEILIECTB U XUMHYECKHUX SBJICHUN, UMEIOIIUX MECTO B IPUPO/JIE, B MPAKTUYECKON U
[IOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUI U CIIOCOOOB JESITEIbHOCTH, CBI3aHHBIX C HAOIIOICHUEM U 00bSICHEHHEM
XUMHUYECKOT0 IKCTIIEPUMEHTA, COOJII0ICHIEM MPABUII 0€30M1aCHOT0 0OpaIlleHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, copeprxaTenbHasi XapakKTEpPUCTHKA IeJIeH U 3a7a4 U3y4eHus MpeaMeTa B
mporpaMme Mo XMMHUH YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU
B CHUCTEME cpeiHero obmero oopasopanusi. CeroHs B MPEToJaBaHIN XUMUH B OOJIbIICH
CTETMEeHH OTAAETCS MPEANOYTEeHUE MPAKTUYECKON KOMITIOHEHTE COJIep:KaHus 00ydeHus,
OPUEHTHPOBAHHOMW Ha MOJITOTOBKY BBIMTYCKHHKA 00111€00pa30BaTEeIbHON OpraHu3aIiy,
BJIQ/ICIONIETO HE HA0OPOM 3HAHUM, a (PYHKIIMOHATEHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0aMu U
YMEHHSIMH aKTHBHOTO TTOJIYYCHUS 3HAHUW U TIPUMEHEHUS X B PEATbHOM JKU3HH JTSI PEIICHUS
MPAKTUYECKHX 3a7au.

B cBsi3u ¢ 3TUM NIpU U3ydeHUU NIpeaMeTa « XUuMHUsH JOMUHHUPYIOIee 3HAaUeHUE MPUOOpETaroT
TaKue LEJIA U 3a7a4H, KaK:

ajanTanus o0yyaromuxcst K yCJIOBHSIM JUHAMHUYHO pa3BUBAIOLIETOCs MHpa, popMUpOBaHUE
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHKE Y 00 YJAFOIINXCSI KITFOUYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMITETCHIIHH ), UMEIOIIIHX
YHUBEPCATHHOE 3HAYCHUE JIJIS PA3TUYHBIX BUJIOB JACSITEIHBHOCTH: PEIICHUS TPOOJIeM, TIOUCKA,
aHanm3a 1 00paboTku HHGOPMAITUU, HEOOXOAUMBIX IS IPHOOPETEHUS OTBITA JIEATEIbHOCTH,
KOTOpas 3aHUMAeT BAXKHOE MECTO B TO3HAHUY XUMUH, A TAKKE JUIST OLEHKHU C TTO3UIUHI
IKOJIOTMUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB Ha
OpraHN3M YeJIOBEKA U MPUPOJIHYIO CPENLY;

Pa3BUTHUEC MO3HABATCIIbHBIX MHTCPECOB, HHTCIIJICKTYAJIBHBIX U TBOPUCCKUX CITOCOOHOCTEH
06yqaloumxc;{: CIIOCOOHOCTHU CaMOCTOSTEIIHEHO l'[pI/IO6peTaTL HOBBIC 3HAaHHUA 110 XUMHUHU B
COOTBETCTBHH C )KU3HCHHBIMH HOTpe6HOCT5[MI/I, HCII0JIb30BaTh COBPECMCHHEIC I/IH(bepMaI_[I/IOHHI)Ie





TEXHOJIOTUH I TOUCKA U aHAIN3a y4eOHOM U HAy4YHO-TIOMYJIAPHON MHPOPMALIUU XUMHUECKOTO
COZEpKaHUSA;

(dbopMHpOBaHUE U Pa3BUTHE y 00YUYAIOIIUXCS ACCOIUATHBHOTO M JIOTMYECKOTO MBIIILICHHS,
HAOJI0IATEIILHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPBbIE 0COOCHHO HEOOXOMMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO IKCIICPUMEHTA;

BOCIIUTaHKE y 00yUaromuxcs yOexx1IEHHOCTH B T'yMaHUCTUYECKOM HalIPaBJIEHHOCTH XUMUH, €&
B)XHOH POJIHM B PEIICHUH TTI00AJIBHBIX MPOOJIEM PAllHOHAIBHOTO MTPUPOIOIONB30BAHHUS,
IIOTIOJIHEHHS SHEPTETUYECKHUX PECYPCOB M COXPAHEHUS IPUPOJHOTO PaBHOBECHS, OCO3HAHHUS
HEOOXOIUMOCTH OEpPEKHOT0 OTHOIIEHUS K IIPUPOJIE U CBOEMY 310POBbIO, a TAKKE
pUOOPETEHNs ONbITa UCIIOIb30BAHUS IOJIYYEHHBIX 3HAHUHN J1JIs1 IPUHSTUS TPAMOTHBIX PEeIICHUH
B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yuebHOM m1ane cpenHero o0Ouiero oopa3oBaHus npeaMer «XuMus» 6a30BOro ypoBHsS BXOIUT
B COCTaB IIpeIMETHOM 06sacTi «EcTecTBEHHO-HaYyUHbIE IPEAMETHI».

OO1ee ynco 4acoB, OTBEAEHHBIX IS H3yUCHUsI XUMHUH, Ha 0230BOM YPOBHE CPEIHETO O0IIETO
obpasoBanusi, cocrapiseT 68 yacon: B 10 kimacce — 34 yaca (1 yac B Hegenro), B 11 knacce — 34
yaca (1 yac B Hezeno).

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTuquKue OCHOBBI OpFaHI/IquKOﬁ XUMHUHU

ITpenMeT opraHn4ecKol XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUECHUE B ITOJTYYEHUH HOBBIX
BEILIECTB U MaTepualoB. Teopus CTpoeHus: opranndeckux coennHennii A. M. byrieposa, eé
OCHOBHBIE 10JI0KeHUs. CTPYKTypHBIE (OPMYIIBI OpraHMYecKuX BemecTB. ['omomnorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

[IpencraBnenue o kinaccudukany opraHu4eckux BemiecTs. HomeHknarypa opraHmueckux
COEJMHEHUH (CucTeMaTHyecKas) ¥ TpUBHAJIbHBIC Ha3BaHUS BaXKHEUIINX MpeJICTaBUTEeNeH
KJIACCOB OPraHMYECKUX BEIIECTB.

OKCNEPUMEHTAIIBHBIE METO/Ibl U3YUYECHUS BEIIECTB U UX MPEBPAIICHUIN: 03HAKOMIICHHE C
o0Opa3iiaMu OpraHUuYeCKUX BEIIECTB M MaTeprallaMy Ha UX OCHOBE, MOJICIMPOBAHHUE MOJIEKYIT
OpPTaHWYECKUX BEIIECTB, HAOIIOACHUE U OMMCAHNUE IEMOHCTPAIIMOHHBIX OIBITOB 11O
MPEBPAIICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IIJIaBJICHHE, 0OYTITUBAHUE U TOPEHHE).

Yraesoaopoasl





AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKU psia. MeTaH u 3TaH — npocTeiimune
NPEJCTaBUTEINN AJIKAHOB: (PU3MUECKUE U XUMUYECKHE CBOMCTBA (PEaKLMU 3aMELCHUS U
rOpEeHUs ), HaXOXACHNUE B IPUPOJIE, TIOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psia. DTUIIEH U MIPOINUJIEH — IPOCTeHIIne
IPEJCTaBUTEINN AIKEHOB: (pU3MUYECKHe U XUMUYECKHE CBOMCTBA (pPeaKLMU TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, TUIPaTalluy, OKUCIICHUS U MOJIMMEPU3aLINN ), IOIyYEHUE U IIPUMEHEHUE.

Anxanuensl: 6yraguen-1,3 u metunOyraauen-1,3: crpoeHue, BaXHEHIINE XUMUYECKUE
cBOMcTBA (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHUS, TOMOJIOTUYECKHUIA Psill. ALIETHIICH — IPOCTEHIIINIA
IPEJCTaBUTEIb AIKMHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (peakLuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALMN, TOPEHUS ), [TOJIyUEHUE U IPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, PU3NUECKUE U XUMUYECKHE CBOMCTBA (peaKInu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), [TOJIy4eHUE U puMeHeHue. Tonyom: cocTas, CTpOSHHE,
¢uznyecKkre 1 XMMUYECKHE CBOMCTBA (peaKLiy TaJOreHUPOBAHUS U HUTPOBAHUS ), IOJIYUEHHUE U
npuMeHeHrue. TOKCUYHOCTh apeHOoB. | 'eHeTHnueckast CBSI3b MEXy YTIIE€BOJIOPOIaMH,
MMpUHAJIC)KAIIUMH K pa3IMYHbIM KJIaCCaM.

[TpupoaHbIe HCTOYHHUKH YTIeBOAOPOAOB. [IpupoaHEblii ra3 u nomyTHeIe HeTsHBIE ra3el. Hed1hb
u e€ npoucxoxaenue. CriocoOsl nepepaboTKu He(hTU: IEPETOHKA, KPEKUHT (TEPMUYECKUH,
KaTaJluTHYecKuil), nuponus. IlpoaykTel nepepaboTku HEPTH, UX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yroiib ¥ NPOJYyKThI €ro nepepadboTKy.

DKCIEepUMEHTAIbHBIE METO/IbI U3YUEHHUS BEIIECTB M MX MPEBPAIICHUI: 03HAKOMJICHUE C
oOpa3liaMu I1acTMacc, KaydykoB U pe3uHbl, Koymekiuu «HedTe» u «Yronb», MogenupoBanue
MOJIEKYJI YTJI€BOJOPOOB U raIOr€HONPON3BOAHBIX, TPOBEIEHUE MPAKTUYECKON pabOThI:
MOJIyYeHHUE 3TUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrble 3agaqu.

Bbruucnenus no ypaBHEHUI0 XUMHUECKONW peaklnu (Macchl, 00b&éMa, KOIUYeCTBAa UCXOIHOTO
BEIIECTBA WU MPOAYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJIHBIX BEIECTB MJIM MPOAYKTOB PEAKIINN).

Kucnopoaconepixamue oprannyeckne coeHHeHUs

[IpenenbHbIE OTHOATOMHBIE COUPTHI. METaHOJ U 3TaHOJ: CTPOEHHE, (PU3HUECKHE U XUMUYECKUE
CBOMCTBA (PEaKIMU C AKTUBHBIMU METaJJIaMH, FaJIOT€HOBOJIOPOJIaMH, TOPEHHUE), IPUMEHEHHE.
BopopoaHsie cBA3M MEXIy MOJIeKyIaMH criupToB. JlelicTBHe MeTaHOJIa U ATaHOJIa Ha OpraHu3M
4eJI0BEKA.

MHOroaToMHbI€ CIIUPTHI. DTUIICHIJIMKOJIb U TIIMLEPUH: CTPOEHHE, (PU3NYECKHE U XUMHUYECKHUE
CBOICTBa (B3aMMOJEMCTBHE CO IIETOYHBIMU METAJIJIaMH, KaueCTBEHHAs peaKlMsl Ha
MHOT0aTOMHbIE€ cupThl). JleiicTBUe Ha OpraHu3M uenoBeka. [IpuMenenue riuuepuHa u
JTUJICHTJIUKOJIS.

@deHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe U XUMHUYECKHe cBOiicTBa. TOKCMUHOCTD (heHoa.
[Tpumenenue denona.





Anbaerupl U KeTOHbI. DopMabAeTH I, alleTAIBICTUI: CTPOCHHE, (PU3MUECKUE U XUMUYECKUE
CBOICTBa (peaKkIuy OKHCIECHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEaKIIUN), TOTyYeHHE U
MIpUMEHEHUE.

OnHOOCHOBHBIE MTpeeNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAsI M YKCYCHAs! KUCIIOTHI:
cTpoeHue, pu3ndecKue U XUMUIECKHUE CBOMCTBA (CBOMCTBA, 00IIKE TSl Kjlacca KUCIIOT, PEaKIIus
sTepudUKaNN), TOTydeHHE U TpuMeHeHne. CTeapuHOBas M OJICMHOBAsI KHCIIOTHI KaK
MIPEACTABUTENH BBICITUX KAPOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT,
nX MOIOIIee IeHCTBHUE.

CrnoxHnble 3(hUpbl KaKk MTPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ naponun3 cinoxubix 3¢pupos. XKupsl.
I'maponus xupos. [Ipumenenue xupoB. buonorunyeckas poib KHPOB.

YrneBoasl: cocTaB, Kiaccu(uKanus yriieBooB (MOHO-, M- U mosmcaxapusl). ['mokos3a —
MPOCTEHIINNA MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUYECKUE U XUMUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ rugpokcuaom meau(ll), okuciaenrne aMMuadyHbIM pacTBOPOM
okcuga cepedpa(l), BocctanoBiaeHUE, OpPOKEHHE TITFOKO3bI ), HAXOXKICHUE B IPUPOJIE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3BI.

KanMaJI M [EJUII0JI03a KaK IMPUPOJAHBIC ITOJIMMCEPHI. CTpOGHI/IC KpaxmaJjia 1 HEJUI0JIO03EbI.
duznyeckre U XUMHUYECKHE CBOMCTBA KpaxmaJjia (FI/II[pOJ'II/B, Ka4CCTBCHHAA pCaKIus C I/IO,Z[OM).

DKCrepUMEHTAIbHBIE METO/IbI H3YUEHUS BEIIECTB U UX MPEBPALLEHUI: MPOBEICHNUE,
HaOJII0ICHUE U OTIMCAaHKUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIC
peaKIuu OJJHOATOMHBIX CIIUPTOB (OKHUCIIeHUe 3TaHoa okcuaoM meau(ll)), MHOroaToMHBIX
crupToB (B3auMoelicTBUe rauneprna ¢ ruapokcuaoM meau(Il)), anpaernnos (okucnenue
aMMHa4YHBIM pacTBopoM okcuza cepeopa(l) u ruppoxcumom meau(Il), B3anmoaeticteue
Kpaxmaja ¢ HOJIOM), TPOBEJACHHUE MPAKTUIECKOIN pabOThI: CBOMCTBA paCTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Brruucnenust mo ypaBHEHHIO XUMHYECKOM peakiiu (Macchl, 00bEMa, KOJTUYECTBA HCXOTHOTO
BEII[eCTBA WU MPOAYKTa PEeaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WJIU MTPOIYKTOB PEAKIIUH).

A30TcoepKale OpraHndecKue COeAMHEHUSI.

AMUHOKHUCIOTHI KaK aM(pOTepHbIE OpraHuYecKue coequHeHus. DU3NYecKue 1 XUMHUIECKHe
CBOMCTBAa aMMHOKUCJIOT (Ha MpuUMepe TIIUIKMHA). bruogornyeckoe 3HaueHre aMHUHOKHUCIIOT.
IlenTunel.

benku xkak npupoIHbIE BBICOKOMOJIEKYIISIPHBIE coeiMHEHUsI. [lepBruuHast, BTopuuHas u
TPETUYHAsS CTPYKTypa 0eTKOB. XMMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIIHS,

KauCCTBCHHBIC PCAKIIUU HA OCNKH.

SKCHepI/IMeHTaHBHI)Ie MCTOABI U3YUYCHUS BCUICCTB U UX HpeBpameHm‘/’I: Ha6J'IIO)IeHI/Ie n OITMCaHHEC
ACMOHCTPAlMOHHBIX OIIBITOB: ACHATYpalusd OeJIKOB IIpU Harp€BaHnuu, IBETHLIC PCAKIIUU OCIIKOB.

Bbicokomo1eKyIsIpHBbIC COCIUHEHUS





OCHOBHBbIE TOHATHUSI XMMUHU BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3B€HO, CTETIeHb MMOJIMMEpPHU3aLINU, CPEaHss MOJeKysipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSUHEHUN — TOJIMMEPHU3ALIUS U MOJTUKOHICHCAIIUS.

3KCHepI/IMeHTaHLHBIC MCTOABI U3YUYCHUS BCUICCTB U UX HpeBpaHIeHHfII O3HaKOMJICHHUEC C
O6p33].[aMI/I MNPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYYYKOB.

Me)KHpe,I[MCTHBIe CBA3U.

Peanu3zanus mexnpeaMeTHBIX CBA3EH NpU U3ydyeHUU opranndeckoi xumuu B 10 kiiacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK U
MIOHATUH, ABIISIOIMUXCSA CUCTEMHBIMU JUISl OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'0O [IUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJM3, CHHTE3, KJIaCCU(PUKALIHSI, TIEPUOAUIHOCTD, HAOIIOICHHE, U3MEPEHHE, SKCTICPUMEHT,
MOJEIUPOBAHUE.

®du3uka: MaTepus, JHEPrusl, Macca, aTOM, IEKTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHD,
BEILIECTBO, TEJIO0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, (PU3NUECKUE BEIMYMHBI U €IUHULIbI
UX U3MEPEHUSI.

Bbuonorus: knerka, opranusm, 6uocgepa, 0OMeH BEILECTB B OpraHu3Me, GOTOCUHTES,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (OEIKHU, YIIIEBObL, JKUPHL, (PEPMEHTHI).

['eorpaduisi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHoorus: MUIICBBIC ITPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O ITUTAHKUA, MOIOIIUC CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHUYCCKUC IIPCIIapaThl, MATCpUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYICCKUX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuqecm[e OCHOBBI XMMHH

XUMHUUECKUH 37IeMEHT. ATOM. SIapo aToMa, U30TOIBL. DIEKTPOHHAS 000104Ka. DHEPreTUYeCKHe
YPOBHH, MOJIyPOBHHU. ATOMHBIE OpOHTAIH, S-, P-, d- 21eMeHThl. OCOOCHHOCTH pacipeaeIeHUs
AJIEKTPOHOB 0 OPOMUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS
KOH(UTypalus aToMOB.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xXumuieckux 31meMeHToB 1. M. Menneneesa.
CBs13p EpUOANYECKOro 3aKkoHa U [lepuonnyeckoil cucteMsl XUMHUECKUX 31emMeHToB 1. 1.
MenpeneeBa ¢ COBpeMEHHOM TEOPUEH CTPOEHHUST aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIECTB 10 IPYIIaM U
nepuoaaM. 3Hau€HUE MEPUOINYECKOr0 3aKOHA B PA3BUTHUU HAYKH.





CrpoeHue BeniecTBa. XuMudeckas cBsi3b. Bupl XuMuueckoi cBsA3M (KOBAaJIEHTHAsI HEMOJIApHAs
U MOJIIpHasl, MOHHAs!, MeTaJuIndeckast). MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM XMMHUYECKON
cBsi3U (OOMEHHBIN M TOHOPHO-AaKLENTOPHBIH). Bogopoanas cBs3b. BaieHTHOCTD.
DnEeKTpOOTpULATEIBHOCTh. CTENeHb OKUCIIEHU. IOHBI: KATHOHBI M aHUOHBI.

BemecTBa MONEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTAaBa
BellecTBa. TUIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELLIECTB OT TUIIA
KPUCTAJZIMYECKON PEIIETKU.

[TonsiTHE O MUCTIEPCHBIX cHcTeMax. MICTHHHBIE M KOJIOUIHBIE pacTBOpbl. MaccoBast 1o
BEILIECTBA B PACTBOPE.

KJ'IaCCI/I(bI/IKaI_[I/IH HEOPTraHNYCCKUX COGHI/IHCHI/Iﬁ. HOMeHKJ'IaTypa HCOPraHM4YCCKHUX BCIICCTB.
I'eneTnueckas CBI3b HCOPTraHNYCCKUX BCIICCTB, MPUHAMJICKAIINX K Pa3JIMYHbIM KJIaCCaM.

Xumunueckas peakuus. Kilaccupukanys XMuMHUUECKUX peaklMi B HEOPraHUUECKON U
OpPraHMYECKON XUMUHU. 3aKOH COXPAHEHUS MacChl BELIECTB, 3aKOH COXPAaHEHMSI U ITPEBPALLICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CxopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3audHbIX (akTopoB. OOpaTUMBbIE pEeaKIUH.
Xumuyeckoe paBHoBecHe. DaKTOPhI, BIUSIIOUINE HA COCTOSHUE XUMUYECKOTO PAaBHOBECHSI.
ITpunnun Jle larense.

DnekTponauTrueckas auccoruanus. CunbHble U ciaadbie 3JeKTpoiauThl. Cpea BOIHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTEIIBFHO-BOCCTAaHOBUTEIBHBIC pCaKkuu.

DKCIepUMEHTaIbHbIE METO/IbI U3yUEHHUS BEIIECTB M UX MPEBPAIICHHI: T€MOHCTPAIIUS TaOIHI]
«Ilepuoanueckas cucrema xuMuueckux snemeHToB . . MenaeneeBay, uzyuenue moaenen
KPUCTAJUTMYECKUX PEIIETOK, HAOII0IEHUE U ONTUCAHUE JEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX
OTIBITOB (pa3IokKeHHe MEePOKCHIa BOJAOPOa B MPUCYTCTBUHU KaTalIu3aTopa, ONpeesieHue Cpebl
pPacTBOPOB BEIIECTB C IOMOIIbIO YHUBEPCAILHOTO MHIMKATOPA, PEAKIIM HOHHOTO 0OMEHa),
MPOBEJICHUE MPAKTUYECKOW paboThl «BiusHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XMMHUECKON
peakuum».

Pacuérnrble 3agadu.

PacuéTsl o YpaBHCHHUAM XUMHUYCCKUX peaKHI/Iﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKHUC paC‘IéTH,
pvaéTm C UCITOJIB30BAHUEM ITOHATHA «MaCCOBas JOJIA BEHICCTBA.

Heopranuveckasi xumust

Hewmerannsl. [lonoxenue nemeramios B [lepuoguueckoil cucteMe XUMHUECKUX 3J1€MEHTOB /1.

N. MenpeneeBa 1 0COOEHHOCTH CTPOCHHST aTOMOB. DU3NUYECKHE CBONCTBA HEMETAJLIOB.
AmoTponusi HeMeTaJuIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yraeposa).

XUMHYECKUE CBOWCTBA BAKHEHIIINX HEMETAJNIOB (TAIOT€HOB, Cephl, a30Ta, Gocdopa, yriepoaa u
KPEMHHSI) U UX COCTUHEHUH (OKCHUJIOB, KUCIOPOCOIEPIKAIIUX KUCIIOT, BOJIOPOTHBIX

COCTMHCHUH ).

[IprMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCTMHEHU.





Meramnsl. [Tonoxenue meramios B [lepuoandeckoil cucreMe XUMUIECKUX 31emMeHToB J1. .
MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJEKTPOHHBIX 00070YeK aTOMOB MeTauioB. O01re
¢u3nueckue cBoiicTBa MeTa/uI0B. CINIaBbl METAIUIOB. DIEKTPOXUMUYECKUN PsiJl HAMIPSHKEHUIH
METaJUIOB.

XHUMHYECKUE CBOMCTBA BAKHEUIITNX METAIIOB (HATPUM, KAJIWH, KaJIbIIUA, MarHUi, aJITIOMAHUH,
LIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6mmue criocoObl MoTydeHUs: MeTauIoB. [IpruMeHeHre MeTauioB B OBITY U TEXHHKE.

DKCcIeprUMEHTATbHBIC METO/IbI U3YYEHUS BEIIECTB U UX MIPEBPAILCHHUI: N3YUYECHHE KOJUICKITUH
«MeTaisl U CIUTaBbI», 00PA3IIOB HEMETAIIIOB, PEIICHUE IKCTICPUMEHTAIBHBIX 33/1a4,
HaOJIF0/ICHUE U ONMCAaHKE JEMOHCTPAIMOHHBIX M Ja00PaTOPHBIX OIBITOB (B3aUMOJICHCTBHE
TUIPOKCHUIA ATFOMUHUS C PACTBOPAMH KUCIIOT | IIEJI0OYeH, KaYeCTBCHHBIE PEAKIINK Ha KATHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuétbl Mmacchl BemiecTBa Wik 00bEMa ra3oB 10 H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UITU
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, PacU€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIH OJHO U3 BELIECTB UMEET MIPUMECH.

XuMud ¥ ;KU3Hb

Ponb xumuu B 00eCTiCUeHUH 3KOJIOTHICCKOM, JHEPTCTHUECKON U MUTIIICBOM OC30MacHOCTH,
pa3BUTUU MeAULIUHBL. [ToHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHUX
peaKuHnii.

HpeI[CTaBJ'IeHI/ISI 00 O6HII/IX HAaYUYHBIX NPUHOHUIIAX TPOMBIIIJIICHHOI'O IMOJTYYCHUA BaKHEHIITNX
BCIICCTB.

Yenosek B MUpE BEUIECTB U MAaTEPUAJIOB: BAXKHEHUIIINE CTPOUTENIBHBIE MAaTEPHUAIIBI,
KOHCTPYKIIMOHHBIE MaTepUabl, KPaCKH, CTEKJIO, KEpaMUKa, MAaTEpUabl I JJIIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHHUSI.

Xumus u 30POBLEEC YCJIOBCKA: ITpaBHJia UCIIOJIb30BAHUA JICKAPCTBCHHBIX IPCIIapaTOB, IIpaBHUjia
0e30IMacHOTO HUCIIOJIb30BaHUS npemnapaTroB OBITOBOM XMMUU B HOBCG)IHCBHOI71 JKHU3HHU.

Me;xnpez[MeTHHe CBA3H.

Peanu3zanus MexnpeaMeTHbBIX CBA3€H MPpU U3y4yeHUU 00IIel U HeopraHnyecko xumuu B 11
KJIacce OCYIIECTBISETCS Yepe3 UCTIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHHA, TaK
Y TIOHATUH, SIBJSIOIINXCS CUCTEMHBIMU I OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

O6H_[I/IC CCTCCTBCHHO-HAYYHBIC ITIOHATHUA: Hay‘-IHBII\/'I (I)aKT, rumnoTe3a, 3aKOH, TCOpUs, aHaJIn3,
CHHTC3, KJ'IaCCI/I(l)I/IKaHI/ISI, NEPUOANIHOCTD, Ha6J'II021€HI/Ie, OKCIICPUMCEHT, MOACTIUPOBAHUC,
HU3MCPCHUC, SIBJICHUC.

®dusnka: MaTepusi, JHEPTHUsI, Macca, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII,
pPa0aKTUBHOCTh, MOJIEKYIIa, YHEPTETHUECKUN YPOBEHbB, BEIIECTBO, TENO, 00HEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3HUECCKUE BETUIHHBI U €JMHUIIBI NX U3MEPEHHUSI, CKOPOCTb.





Buonorus: kiuerka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPOAJIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHoorus: XUMHYSCKas IIPOMBINUICHHOCTb, MCTAJLTYPI'Us, IIPOU3BOACTBO CTPOUTCIIbHBIX
MaTcepHraioB, CEIbCKOXO03IHCTBEHHOE IMPOU3BOACTBO, NMUUICBAA ITPOMBINIJICHHOCTD,
(bapMaI_ICBTI/ILIGCKaH IMPOMBIINUICHHOCTD, ITPOU3BOACTBO KOCMETUYCCKUX IIPCIIapaToOB,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS O0YJAIOITUMUCS ITPOTrpaMM
cpeaHero o01iero oopa3oBaHus (JIMYHOCTHBIM, METAlIPEIMETHBIM U IIpeaMeTHbIM). HayuHo-
METOIMYECKOW OCHOBOH /17151 pa3pa0O0TKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IPOrpaMM
cpeaHero o011ero o0pa3oBaHusl SBIAETCS CUCTEMHO-ESATEIbHOCTHBIIN MOXO/.

B cooTtBeTcTBHE C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJA0M B CTPYKTYPEC JIMYHOCTHBIX
PE3yJIbTAaTOB OCBOCHUS IIPCAMETA «XHUMHS» Ha YPOBHE CPpCAHCTO O6I.[I€FO O6pa3OBaHI/I}I
BBIJCJICHBI CIICAYIOIHUE COCTABJIAIOIINC:

OCO3HaHUE 00YJAIOIITUMUCS POCCUMCKOMN TPaXIaHCKON UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEAEITIEHHUIO;

HaJIM4HuC MOTHBAIIUU K 06y‘leHI/IIO;

1eJICHAITPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb U CIIOCOOHOCTh OOYUAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH
HEHHOCTHO-CMBICJIIOBBIMHU YCTAHOBKaMU, NPpUCYIITUMHA HeﬂOCTHOfI CUCTEMC XUMHUYCCKOT'O
o0Opa3oBaHus;

HAJIN4YUC IPABOCO3HAHUA 9KOJIOTHYECKOM KYJIbTYPBI 1 CIIOCOOHOCTH CTaBUTh [eJIi U CTPOUTH
KU3HCHHBIC ITJIaHBI.

JIMuHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTa « XUMHUS» TOCTUTAIOTCS B €IUHCTBE y4eOHOW 1
BOCITUTATEIbHOM IE€ATEIIBHOCTH B COOTBETCTBUYU C T'YMAaHUCTHUYECKUMH, COUUOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH U UI€AIaMU POCCUHCKOTO I'pakJaHCKOTO O0IIIeCTBa,
MPUHATHIMHU B 00II€CTBE HOPMaMU U MPaBUIIAMH TTOBEACHHUSI, CIOCOOCTBYIOIIMMU IIPOLIECCaM
CaMOIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCS.





JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa « XUMUD» OTPAXKatoT CHOPMHUPOBAHHOCTD OTIBITA
MO3HABATEJILHOMN U MPAKTUUYECKON ACSITENIbHOCTH 00Y4aIOIIUXCS 0 Peau3alui IPUHATHIX B
o0LIeCTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIMTAHMS:

0CO3HAHMSI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY M ITPaBONOPSAKY;

MMpEaACTaBJICHUA O COUAJIBHBIX HOpMAax U MpaBujIax MEKINIYHOCTHBIX OTHOILICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH IIPU CO3/IaHUM Y4EOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATENIbHBIX 33124, BBINOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATE U IIPUHHUMATh MOTUBBI, HAMCPCHU, JIOTUKY H apI'yMCHTEI IPYTrux IIpu
AHaJIN3€C Pa3JIMYHbIX BUIOB y‘IG6H01>i JACATCIIBHOCTH,

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOILIIEHUS K UICTOPHUUECKOMY U HAYYHOMY HACIEAHI0 OTEYECTBEHHON XUMUU;
YBa)KEHHUSI K MPOIIECCy TBOPUECTBA B 00JIACTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HAHHUA TOTO, UTO JOCTHIKCHUA HAYKU €CTh PE3YJIbTAT AJIUTCIIbHBIX Ha6JIIOI[€HI/II\/JI,

KPOMMOTJIMUBLIX SKCIICPUMCHTAJIbHBIX ITOUCKOB, IIOCTOSAHHOI'O TPpyAda y‘{éHbIX H IIPAKTUKOB,

HHTEPECCA U MMO3HABATCIIbHBIX MOTUBOB B IMOJIYYCHHUU U MMOCICAYIOIEM aHAJIN3C I/IHCI)OpMaIII/II/I 0
MNepCaAO0OBbIX JOCTUIKCHUAX COBpeMCHHOﬁ OTEYECTBCHHOM XHUMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLICHUBATHL CUTyalluH, CBA3AHHBIC C XUMUUYCCKHUMU SABJICHUSAMU, U IPUHUMATD
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

T'OTOBHOCTH OLICHHWBATDH CBOE MOBEACHHUEC U MMOCTYIIKHU CBOUX TOBapI/IH_[eﬁ C HOSI/II_[I/Iﬁ
HPABCTBCHHLIX U ITPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTUX IMOCTYIIKOB,

4) popmMupoBaHUS KYJbTYPHbI 310POBbSI:

IIOHHUMAaHHUA HCHHOCTCﬁ 3A0pOBOTO U 0€30I1acHOrO 06pa3a JKH3HHU, HCO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHHUA K CO6CTBCHHOMy (bHSH‘ICCKOMy H IICUXUYCCKOMY 310POBBIO;

COOJTIOIeHMSI TIPABIIT 0€30T1aCHOTO 0OpaIeHUs C BENIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HH U B
TPYJAOBOH AESITETbHOCTH;

MOHUMAaHMS EHHOCTH MPABWJI HHAMBHUIYATBHOTO U KOJJIEKTUBHOTO 0€30MaCHOTO MOBEICHUS B
CUTYyalUAX, YTPOXKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS MTOCTIEICTBUI U HETIPUATHS BPEIHBIX MIPUBbIUEK (YHOTPEOICHUS aJIKOT oIS,
HapKOTHUKOB, KYpEHHUS);





5) Tpyn1oBOro BoCIUTAHUA:

KOMMYHHKaTI/IBHOfl KOMIICTCHTHOCTH B y‘IGGHO-I/ICCHeHOBaTeHBCKOﬁ ACATCIIBHOCTH,
O6H_I€CTBCHHO HOHeSHOﬁ, TBOp‘IeCKOﬁ " IPpYyrux BUJAAX ACATCIBHOCTU,

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEHICHUH MPAKTUYECKUX 3a/1a4 COMATBHON HATIPABICHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY W3YYEHHIO MPOoGEeCcCHil pa3TuYHOro poja, B TOM YUCIIE Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)X€HUs K TPYLY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYLO0BOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHON TPAeKTOpUU 00pa3oBaHusl, Oyaymieit
npodeccuu 1 peanuszai COOCTBEHHBIX KU3HEHHBIX MIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOLICHHUS K TIPUPOJIC, KAaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

IMOHUMAaHUS TII00aJIEHOTO XapakTepa 3KOJIOTHICCKUX HpO6JI€M, BIMAHHA SKOHOMHNYCCKHX
MpoucCCoOB HA COCTOAHHUEC HpHpOI[HOﬁ u COHH&HBHOﬁ CpEAabI;

OCO3HaHUA H€O6XOI[I/IMOCTI/I HCITIOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHU U1 pEIICHUS BOIIPOCOB
pauroOHaJIbHOI'O IIPUPOAOIIOTIBL30BAHUA;

AKTUBHOT'O HEMPUATHUS ACUCTBUNA, IPUHOCSIINX BPE OKPYKAIOIIEH TPUPOAHOM CpEIe, YMEHUS
IIPOrHO3UPOBATh HEOIArONPUATHBIE HIKOJIOTMUYECKUE TIOCTIEICTBUS MTPEAIPUHIMAEMbIX JEHCTBUI
U TIPEeI0TBPAIIATh UX;

HaJIU4Msl Pa3BUTOTO DKOJIOTHYECKOTO MBIIIJIEHUS, YKOJIOTUYECKON KYJIbTYPBI, OIIbITA
JIEATEIBbHOCTH 3KOJIOTMYECKOW HAIPABIEHHOCTH, YMEHHUSI pYKOBOACTBOBATHCS UIMU B
MI03HABATEJIbHOM, KOMMYHHKATHBHOM U COIMAIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMHPOBAHHOCTU MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKHU U OOILECTBEHHOW MPAKTUKU;

MOHMMAaHHUA crienuUKA XUMHUH KaK HayKH, OCO3HaHUs e€ posid B (GOpMUPOBAHUU
palMOHATIBHOTO HAYYHOT'O MBIIIUIEHUS, CO3AaHUU 1I€JIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOILIEM
MUpE KaK O €JUHCTBE MMPUPOJIbI U YEIOBEKA, B TO3HAHUH IIPUPOIHBIX 3aKOHOMEPHOCTEN U
peLIeHnH PoOIeM COXpaHEHUs IPHUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO00# 3HAYUMOCTH XUMHH JIJIS COBPEMEHHOW MUBUIIM3AIIAN: B €€
TYMaHHUCTUYECKOW HANIPABIEHHOCTH U BAKHOU POJIM B CO3IaHUU HOBOM 0a3bl MaTepHUaTbHOM
KYJBTYPHbI, pEIIEHUH TJI00ABHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
DHEPreTHUECKOH, MUIIEBOM U PKOJIOTUYECKON 0€30MacCHOCTH, B PA3BUTHH MEAHUIIMHBI,





00eCTeYeHN! yCIOBUH YCIIEITHOTO TPYy/Aa U SKOJIOTHYECKH KOM(POPTHOM KHU3HH KaXKI0TO YJIeHa
00111eCTBa;

CCTGCTBCHHO'HaquOfI I'paMOTHOCTH: IIOHUMAaHUA CYIIHOCTH MCTOAO0B ITO3HAHN S, UCIIOJIb3YEMBIX
B CCTCCTBCHHBIX HAYyKaXx, CIIOCOOHOCTH MCII0JIb30BaTh IMOJIy4aCMBbIC 3HAHUSA JI aHaJIn3a U
00BACHEHUS SIBJICHUI OKPYXKarimero M1upa 1 rmpoucxoadailmux B HEM HBMCHCHHﬁ, YMCHUA ACTIAaTh
000CHOBAHHBIC 3aKJIFOUYCHHS Ha OCHOBE Hay4YHBbIX CI)aKTOB N UMCIOIMXCA JaHHBIX C IICIBIO
IMMOJIYYCHHA JOCTOBCPHEBIX BEIBOIOB,

CIIOCOOHOCTH CaMOCTOSTEILHO MCITOIb30BaTh XUMUYECKUE 3HAHUS JJI1 pCIICHUS Hp06HeM B
PCAIBHBIX JKU3HCHHBIX CUTYyallUAX;

HHTEPECA K IIO3HAHUIO 1 HCCHe,I[OBaTeJIBCKOfI JACATCIIBHOCTH,

TOTOBHOCTH UM CITOCOOHOCTH K HCIIPCPBIBHOMY 06paSOBaHI/IIO u CaMOO6paSOBaHI/II-O, K aKTHUBHOMY
MMOJIYYCHHIO HOBBIX 3HAHWH 10 XMMHH B COOTBETCTBUH C KHM3HCHHBIMHU HOTp€6HOCT$IMI/I;

UHTEpeca K 0COOCHHOCTSM TPYy/ia B Pa3IMuHbIX cepax MpodhecCHOHANBHON e TeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS y4eOHOTO MpeaMeTa « XMMHUs» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe 111 (OPMHUPOBAHUS MUPOBO33PEHUS 00YHAIOLINXCSA MEKANCHUIUIMHAPHBIE
(MeXTpeMeTHbIE) O0IIeHayYHbIE TIOHSATHS, OTPAKAIOIINE IIeIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienuHUKy METO0B MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIecTBO,
SHEprus, sIBICHUE, MPOIIECC, CUCTEMA, HAyYHBIH (DaKT, MPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIE YUeOHbIE IeHCTBHS (TI03HABATENIbHBIC, KOMMYHHKATUBHBIC, PETYJISTUBHBIC),
obecrnieunBaronue GopMupoBaHUe PYHKITMOHAIHHOW TPAMOTHOCTH M COLIMAIEHON KOMITETEHIIUU
o0yJaromuxcs;

CIOCOOHOCTh O0YYAOIIMXCS KCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTLTHHAPHBIE,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHUBCPCAJIIbHBIC y‘~IC6HI)Ie I[eﬁCTBHH B IO3HABATEJILHOU U

COIIMATBLHOM ITPAaKTHKE.

MertanpeameTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YIECOHBIMU
[03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JAEHCTBUAMU.

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMY /I€/iCTBUSIMH
1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO (POPMYIIUPOBATh U aKTYaJIM3UPOBATh MIPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpCACIIATh LCIN ACATCIIbHOCTH, 3alaBast IapaMETpPbl U KPUTCPUU UX NJOCTUKCHHUA, COOTHOCUTDH
PE3YIbTAThI ACATCIIBHOCTU C ITOCTABJICHHBIMHU LCIISIMU





HCIIOJIB30BATh IMPU OCBOCHHUU 3HaHUM HpI/IéMBI JJOITHYCCKOI'O MbIIIJICHUSA — BBIACIATH
XapaKTCPHBIC ITPU3HAKU MMOHATUH U YCTaHAaBJIMBATbh UX B3aMMOCBA3b, UCITIOJIB30BATh
COOTBCTCTBYIOIINEC NOHATHUA IJIA 00BICHCHHS OTACIbHBIX q)aKTOB u HBHGHHﬁ;

BLI6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA KJIaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHUYCCKUX peaKuMﬁ;
YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMbIMU SABJICHUSMU,

CTPOMTB JIOTHYECKHUE PACCYXKIAECHUS (MHAYKTUBHBIC, IEAYKTUBHbIE, [10 aHAJIIOTUH), BBISABIAThH
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH BHIBOJBI U
3aKJIF0YCHUS;

MPUMEHSTH B [IPOLIECCE MO3HAHUS, UCIIONb3YeMble B XUMHH CUMBOJIMUECKHE (3HAKOBBIEC)
MOJIEJIH, IPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABICHUS — XUMUYECKHUI 3HAK (CUMBOJ) 2JIEMEHTA,
XuMH4eckas popmyna, ypaBHEHHE XUMHUECKOM peakluy — MPU PeUIeHUH y4eOHbIX
MO03HABATEJIbHBIX U MPAKTUUYECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MO/IETIbHBIE [TPE/ICTABICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a3oBblIe HCCJIeN0BaTEIbCKHE TeHCTBHS:
BJIaACTh OCHOBaAMHU MCTOI0B Haquoro IIO3HAHHUS BCIICCTB U XUMHNYCCKUX peaKum"I;

(opMynHMpoBaTh LIEIU U 33Ja4u UCCIEI0BAHNUS, UCII0JIb30BaTh IOCTABICHHBIE U CAMOCTOSITEIBHO
c(hopMyIHPOBAaHHBIE BONIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI JJIS
(opMHUPOBaHUS FMIIOTE3bI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXKIECHUN;

BJIa/IETh HABbIKAMH CAMOCTOSTEIbHOTO IJIAHUPOBAHUS U IIPOBEIECHUS YUEHUYECKUX
9KCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHsI HAOJII0JaTh 33 X0A0M IIPOLECCa, CAMOCTOSTENEHO
IIPOrHO3MPOBATh €T0 Pe3yabTaT, POpPMYIHUPOBaTH 00OOIIEHHS U BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHUS, COCTABIATH 000CHOBAHHBIM OTUET O MPOJieTaHHON
pabore;

nproOpeTaTh ONBIT YYEHUYECKOHN MCCIIeJ0BAaTEIbCKOM U TPOSKTHOM 1€ TeIbHOCTH, IPOSBIISTh
CIIOCOOHOCTBH ¥ TOTOBHOCTh K CAMOCTOSTEIbHOMY ITOMCKY METO/I0B PELIEHUS IPAKTHUECKUX
3a/1a4, MPUMEHEHHIO Pa3JINYHbIX METO/IOB IIO3HAHMS.

3) padora ¢ nHpopManmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(pOpMaLUU (Hay4yHO-TIOMYJIApHas IUTEepaTypa
XUMHYECKOT0 COJIepKaHus, CIPaBOYHbIE Toco0us, pecypchbl IHTepHeTa), aHaTM3UpOBaTh
UH(POPMALIMIO PA3TUYHBIX BUI0B U (hOPM MpEACTaBIECHUS, KPUTHUECKH OLICHUBATH €€
JIOCTOBEPHOCTH M HEMTPOTUBOPEUYNBOCTD;

(bopMynHupoOBaTh 3aPOCH] U TPUMEHSATH Pa3InYHbIe METObI PU MOUCKE U 0TOOpE
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

MPUOOPETATh OMBIT UCIIOJIb30BAHUS NH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJILHYIO (POpPMY IpeicTaBIeHHs] HHPOpMaLUK (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);





UCIIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEJACTBA MTPH paboTe C XUMHUECKONW HHpOpMaLneit:
MIPUMEHSATH MEXKITPEAMETHBIC ((PU3NIECKHE U MAaTEMaTUYECKHE) 3HAKU U CUMBOJIBI, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJBb30BaTh U HpCO6paSOBBIBaTB 3HAaKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.
OBnaneHne YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKAAEMOM TEMbI B X0JI¢ TUAJIOTa U/WUIN TUCKYCCHH,
BBICKA3bIBATh UJieH, POPMYIUPOBATH CBOM MPEATIOKECHUS OTHOCUTEIILHO BBIITOJHEHUS
MIPETIOKCHHOM 3a1a4H;

BBICTYIIATh C NIPE3EHTALIMEN pPe3yJIbTaTOB TO3HABATEILHON JEATEIBHOCTH, ITOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINIOJHEHUH XUMUYECKOTO
JKCIIEPUMEHTA, MPAKTHUECKON pabOThI IO UCCIIEOBAHUIO CBOMCTB U3y4aeMbIX BEUIECTB,
peanu3anuu y4eOHOTo MPoeKTa U (OPMYTUPOBAThH BBIBOJIBI IO pe3yJIbTaTaM IPOBEIEHHBIX
MCCJICIOBAaHMM MyTEM COTTIACOBAHUS MO3ULIUI B X0€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.

OBnaueHne YHUBEPCAJIbHBIMHU PEryJsaTUBHBIMUA HeﬁCTBI/IﬂMI/I:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYLLECTBIISITH CBOIO [T03HABATENIBHYIO AESTENbHOCTD,
ompezenss e€ ey U 3a7a4u, KOHTPOIUPOBATh U M0 Mepe HE0OXOIMMOCTH KOPPEKTUPOBATh
npeJiaraéMblii aIrOPUTM AEUCTBUN MTPU BBIOJHEHUHU YUEOHBIX U UCCIEA0BATENbCKUX 3a/ad,
BbIOUpaTh Hanboee 3PPEKTUBHBIN CIIOCOO UX PELICHUS C YIETOM MOTYYeHHUS] HOBBIX 3HAHUU O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIICCTBJIATL CAMOKOHTPOJIb CBOCH OCATSIBHOCTH HAa OCHOBE CaMOaHaIn3a U CAMOOIICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYUHON
KapTUHBI MUPA, POJIH XUMHUH B IIO3HAHUU SIBICHUH MPUPOABI, B POPMUPOBAHUN MBIIUICHUS U
KYJIbTYPBI JINYHOCTH, €€ (PYHKITMOHAITHHOU IPAMOTHOCTH, HEOOXOAMMOM JIJIST PETICHUS
MPAKTUYECKHX 33724 U YKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO H
MPUPOJHON Cpelie;

BJIa/ICHNE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpasi BKIOYAET: OCHOBOIIOJIATAIOIINE TIOHATHS
(XMMUYECKUI 3JIEMEHT, aTOM, AJIEKTPOHHAsI 000JI04YKa aTOMa, MOJIEKYJIa, BaJIEeHTHOCTbD,
AIIEKTPOOTPHIIATEILHOCTh, XUMHUECKAas! CBSA3b, CTPYKTYpHas ¢popmyia (pa3BEpHyTas U
COKpalEHHast), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BbEM, YIIIEpOIHbII CKEJIET,
(byHKLIMOHATIBHAS TPYIINA, paJuKal, H30MEepHsl, N30Mepbl, TOMOJIOTUYECKHUIA PsiJl, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO U a30TCOIEPKaIie COEAMHEHNS, MOHOMED, MTOJIUMED, CTPYKTYPHOE





3BCHO, BLICOKOMOJICKYJIAPHBIC COGI[I/IHCHI/IH); TCOPHHU U 3aKOHBI (TeOpI/IH CTPOCHUS OPraHUYICCKHUX
BemecTB A. M. byTiepoBa, 3aK0H COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUU S3BIK XUMHHU; MUPOBO33PCHUYCCKUC 3HAHUS, JIC)KAIUC B OCHOBC IIOHUMAaHUA
MPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHX SIBJICHUM, (DaKTOIOrHUeCKHUe CBEICHHSI O CBOMCTBRAX,
cocTaBe, OJy4YeHUHU ¥ 0€30MaCHOM MCIOJb30BAHNN BAKHEUIIINX OPraHUIECKUX BEIICCTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISIBIISATH XapaKTepHbIe IPU3HAKU TOHATUHN, YCTAaHABIUBATD UX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHS IIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEeBpaIeHUI OPraHUYEeCKUX COCTUHEHUII;

c(OPMHUPOBAHHOCTb YMEHUI UCIOIB30BATh XUMUYECKYIO0 CHMBOJIMKY JIJIsl COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI ) (hOpMyIT OpraHMYECKUX BEIIECTB
Y YPaBHEHUI XUMUYECKUX PEAKLUI, N3TOTABINBATE MOJEIN MOJIEKYJ OPTaHUYECKUX BEILIECTB
JUISl WIUTIOCTPALMK UX XUMHYECKOT0 U IPOCTPAHCTBEHHOTO CTPOCHNS;

c(OpPMHUPOBAHHOCTh YMEHUI yCTaHABJIMBATh PUHAUIEKHOCTh U3YYEHHBIX OPraHMYECKUX
BEILIECTB I10 UX COCTaBY M CTPOEHUIO K ONpeNeEHHOMY KIIacCy/TpyIne COeJHHEHUH
(YraeBoaopobl, KUCIOPO U a30TCOAEPIKAIINE COSAUHEHH], BHICOKOMOJIEKYIISIPHBIE
COEIMHEHMS ), JaBaTh UM Ha3BaHUs 10 cucreMarnyeckoil HomeHkiarype (IUPAC), a Takxke
IPUBONUTH TPUBUAIIbHBIC Ha3BaHUS OTJEIIBHBIX OPraHUYECKUX BEILECTB (ITUJICH, IPOIUJIIEH,
alleTUJICH, STUIICHTJIMKOIIb, TIIULEPUH, (PEeHOII, popMabIeru], aleTaabAerull, MypaBbuHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJIEMHOBAs! KUCIIOTA, CTEAPUHOBAs KMCIIOTA, III0K03a, (PyKTO3a,
KpaxMall, [eJUII0JI03a, TIIULIVH);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACIIATh BUIbl XUMUYECKOU CBSI3M B OPTaHUYECKUX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHUS IPUMEHSATH TOJIOKEHHUSI TEOPUH CTPOCHUS OPTaHHUECKUX BEIIECTB
A. M. bytneposa jist 00BbsICHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUSI;
3aKOH COXPaHEHUs MacChl BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTAaB, CTPOEHUE, GPU3UUECKUE U XUMHUECKUE
CBOICTBA TUMIMYHBIX MPEACTABUTENCH Pa3IMYHBIX KIIACCOB OPraHMYECKHUX BEIIECTB (METaH,
9TaH, STUJICH, TPOIUJIEH, alleTHIeH, OyTranuen-1,3, metunoyraauen-1,3, 6eH3071, METaHO,
ATaHOJ, STUJICHTJIUKOJb, TIULEPUH, (DEHOI, alleTanbIeTu ], MypaBbUHAS U YKCYCHAsl KUCIIOTHI,
TITFOK03a, KpaxMaJl, IeJUTI0JI03a, aMHHOYKCYCHASI KUCJIOTA), HILTIOCTPHPOBATH 'eHETHICCKYIO
CBSI3b MKy HUMU YPaBHEHUSIMU COOTBETCTBYIOIUX XUMHUECKHUX PEAKIM ¢ UCTIOTb30BaHUEM

CTPYKTYPHBIX (HOPMYII;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKHU YTIIEBOJOPOIHOTO ChIpbs (HEDTB,
MPUPOJIHBIN ra3, yroik), CIOCOOBI UX MEePePadOTKH U MPAKTUIECKOE TPUMEHEHHE MTPOTyKTOB
nepepadoTKy;

c(OpMHPOBAHHOCTh YMEHUH MTPOBOINUTH BHIYUCICHUS IO XUMUYECKUM YPAaBHEHUSAM (MacChI,
00BpEMa, KOJTMYECTBA UCXOJHOTO BELIECTBA WU MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB WIIH MPOJYKTOB PEAKIIH);

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ BJIaJCTh CHCTEMOM 3HaHUI 00 OCHOBHBIX METOJaX HAYYHOT'O
IMMO3HaHMsA, UCITIOJB3YEMBIX B XUMHUH ITPH U3YUCHUHN BCUICCTB U XUMHYCCKUX SIBIICHHI
(Ha6JIIO,Z[CHI/IC, HU3MCPCHUC, SKCIICPUMCHT, MO,Z[CJ'II/IpOBaHI/IC), HCII0Jb30BaTh CUCTCMHBIC





XUMHYCCKUC 3HAHUA OJId ITPUHATUSA pemeHHﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX
C BEIICCTBAMU 1 X IIPUMCHCHHUEM

c(hOpMHUPOBAHHOCTh YMEHUH COOJII0IaTh TPAaBHJIA MOJIb30BAHUS XUMUYECKOM MOCYAO0N U
J1a0opaTOpHBIM 000pPYIOBAaHHUEM, a TAK)KE IPaBUiIa OOPAIICHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUHUSMU MO BBHITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBINOJHATh XUMHUUYECKHUI SKCIIEPUMEHT
(mpeBpallleHus1 OpraHMYECKUX BEILECTB IIPU HAIrPEBaHUU, MIOJIYyYEHHUE STHIEHA U U3YUYEHUE €TO
CBOICTB, KQUECTBEHHBIEC PEAKI[MN OPraHUYECKUX BEUIECTB, IeHATypalus OeIKoB Mpu
HarpeBaHUU, IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKU O€30MaCHOCTH
pu 0OpaIIeHUH C BEIIECTBAMU U JIa0OpaTOPHBIM 000PYAOBaHUEM, MPEACTABIATH PE3YIbTaTh
XMMHYECKOT0 SKCIIEPUMEHTA B (popMe 3anicH ypaBHEHHUI COOTBETCTBYIOLIUX PEAKIMNA U
(dbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATH XUMUIECKYIO HH(OpMaIuio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, HTEpHET U IpYyrux);

c(OpMHUPOBAHHOCTH YMEHUI COOIIOIATh MTPABHIIA YKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHNUS B
OBITY ¥ TPYAOBOU JIEATEIBLHOCTH B IEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPY>KAIOIIEH
MIPUPOJHOMN Cpe/ibl, 0CO3HABATH OMACHOCTh BO3/ICHCTBUS HA KUBbIE OPTraHU3MbI OIIPENEIEHHBIX
OpraHWYECKUX BEIECTB, TOHUMAs cMbIc noka3arens 1K, nmoscHATh Ha mpumepax crocoObl
YMEHBUIEHUS U MPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JJIA 06yqa}0m1/1xc;1 C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA: YMCHUC IPUMCHATH 3HAHUA
00 OCHOBHEIX AOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHUYCCKUX ﬂBHeHI/II\/JI;

JUTSL CTICTIBIX M CTIa00BUIAIINX O0YYaIOMINXCs: YMEHHE UCIIOJIb30BaTh Pelibe(hHO-TOYCUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mis 3anvucu XuMudeckux Gopmy.

11 KJIACC

HpeI[MeTHBIe PE3yIbTaThl OCBOCHUA KypCa «O6ma5{ H HCOPraHUYCCKaA XUMUA» OTPAKALOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN: O XUMHUECKON COCTABIISIIOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHUHU B IMTIO3HAHUN SIBJIEHUN nmpupoarl, B q)OpMI/IpOBaHI/II/I MBIIIJIICHUA U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIIMOHAILHON rpaMOTHOCTH, HEOOXOAUMOM ISl peIIeHUS
MPAKTUYECKHX 33J1a4 ¥ YKOJIOTHIECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO U
MIPUPOJHOM Cpelie;

BJIQJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPask BKIIFOYAET: OCHOBOIIOJIATAOIINE ITOHATHUS
(XMIMHUYECKHI1 SJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIIM AaTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIN 00BEM, BaJIECHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIEHUS,
XUMHYECKasl CBSI3b (KOBAJIEHTHAs, HOHHAs!, METAJUINYECKasi, BOJOPOIHAs), KPUCTAJUINUECKAs
pemETKa, TUIIBI XUMHUYECKUX PEaKIIUHA, PaCTBOP, MIEKTPOJIUTHI, HEAJEKTPOJINTHI,
AJIEKTPOJIUTUYECKAS JUCCOLUALIUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUECKOU
peaxkuu, XMuMHUYECKOe PABHOBECHE); TEOPUH U 3aKOHBI (TEOPUS JIEKTPOIUTHIECKON
aucconuanuu, nepuoaudeckui 3akos . . MenzeneeBa, 3aK0OH COXpaHEHUsI MAacChl BELIECTB,





3aKOH COXPaHEHMsI U IIPEBPALLCHHS] SHEPTUU IIPU XUMHUECKUX PEAKIINAX ), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHMS, JICKALIUE B OCHOBE IOHUMaHU
NPUYHMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SABJICHUMN, (PaKTOIOTMYECKHE CBEACHNUS O CBOWCTBAX,
COCTaBe, NOJYyYEHUH U 0€30MaCHOM UCIOJIb30BAHNHU BaKHEHIIMX HEOPraHMUECKUX BELIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIE IPU3HAKYU MMOHITHUH, YCTaHABIMBATH X
B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIINE IIOHATHS IIPU ONIMCAaHUY HEOPTraHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUH MCTOIH30BaTh XUMUYECKYIO CHMBOJIMKY ISl COCTaBICHUS (HopMyIt
BEIIIECTB U YPaBHEHUN XUMHUYECKUX peakiui, cuctemaTuieckyro HomeHkinatypy (IUPAC) u
TPUBUAIIbHBIC HA3BAHUS OTJEIbHBIX HEOPTaHUYECKUX BEIECTB (yrapHbIil ra3, yrieKucIibii ras,
aMMuak, raiéHasi U3BeCTh, Heral€Has u3BecTb, MUThEBAs COJA, MUPUT U JPYyTHE);

c(OpMHUPOBAHHOCTh YMEHUH OIPENEIATh BAJIEGHTHOCTb U CTENEHb OKUCICHUSI XUMHUUECKHUX
3JIEMEHTOB B COCIMHEHMSIX PA3JIMUHOTO COCTaBa, BUJ XUMHUECKON CBSA3U (KOBaJECHTHAs!, HOHHA,
MeTaJIJIMY€eCKast, BOAOPOIHAs) B COEAMHEHUAX, TUIl KPUCTAIIIMYECKON PEIIETKN KOHKPETHOTIO
BEIIeCTBA (ATOMHasi, MOJIEKYJIIpHAs, HOHHAs!, METAJUINYECKas ), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIMBAThH MPUHAIIC)KHOCTh HEOPTaHUYECKUX BEIECTB 0 MX
COCTaBY K OINpeAeNEHHOMY Kiaccy/Tpymie cCoOeAMHEHU (TIPOCThIE BEIIECTBAa — METAJLIbI U
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE TUAPOKCHIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI Nepuoanueckoro 3akona Jl. 1. Menneneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLTYI0, 00BICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh FJICKTPOHHOE CTPOCHHUE aTOMOB XMMHUYECKUX
sanemeHToB 14 nepuoaos Ilepuoanueckoil cuctemMbl XuMuyeckux snemeHTos /. U.
MemieneeBa, UCIOJb3YsI MOHITHS «S-, P-, 0-3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUIECCKHE
YPOBHUY», OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IIEMEHTOB U HX
COEMHEHUH N0 eproaam U rpynmam llepuoandeckoi cuCTEMbl XUMAYECKUX 3i1eMeHTOB []. U.
MeHpeneeBa;

c(OpPMHPOBAHHOCTh YMEHUH XapaKkTepru30BaTh (OMUCHIBATh) OOIIME XUMUYECKHIE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB, OATBEPKIAATH CYIIECTBOBAHNE N'€HETUYECKON
CBS3U MEXY HEOPraHUYECKUMH BELIECTBAMU C IIOMOILBIO YPABHEHHUI COOTBETCTBYIOLIUX
XUMUYECKHUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUS KJIACCUPHUIIMPOBATH XUMUYECKHE PEAKLIUU IO Pa3IMYHbIM
NpU3HAKaM (YUCITy U COCTaBY pPearupyrolx BEeIECTB, TEMIOBOMY 3P (PEKTy peakiuy,
M3MEHEHUIO CTENIEHEe OKUCIIeHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKuy, YIaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEAKLUI pa3IMUHBIX TUIIOB, TIOJIHbBIE U
COKpaIEHHBIE YpaBHEHUS peaKIMii HOHHOTO 0OMEHa, YUUThIBas YCIOBUS, IPU KOTOPBIX 3TU
peakuyy UIyT 10 KOHILA;

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ MNPpOBOAUTD PCAKIINH, ITOATBCPIKAAOIINC Ka4yeCTBEHHBINM COCTaB
Pa3IMYHBIX HCOPTraHNMYCCKUX BCIICCTB, paClIO3HABAThL OIIBITHBIM HYTeM HOHBI, TPUCYTCTBYIOIINUEC
B BOAHBIX PACTBOpPAX HCOPIraHNUCCKHUX BCIICCTB;





C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ PACKPBIBATH CYIIHOCTb OKHUCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX
pEeaKIuii TOCPECTBOM COCTABIICHHS AIIEKTPOHHOTO OajlaHCa 3TUX PEaKIIHid;

c(hOpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIUH OT
pa3au4YHbIX (PaKTOPOB; XapaKTep CMEIICHUS! XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTeprU30BaTh XUMUUYECKHE MTPOLIECCHI, JIEXKAIUE B OCHOBE
MPOMBIIIJICHHOTO MOJIy4YEHHs CEPHOM KHCIOThI, aMMHUAKa, a TaK)Ke CPOPMUPOBAHHOCTD
IpeAcTaBiIeHU 00 OOIMX HAYYHBIX IPUHIMIIAX U SKOJOTMUECKUX MPOoOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTb YMEHUH ITPOBOANUTH BBIYUCIICHHUS C UCIIOJIb30BAHUEM IOHATHS «MaccoBast
JI0JIs BELIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIECHHH ra30B MPU XUMUYECKUX PEAKIHIX, MACCHI
BEIIIECTBA UM 00BbEMA ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce Wi 00bEMY OTHOTO
U3 YY4aCTBYIOIIMX B PEaKIMU BEIIECTB, TEIIOBOrO A eKTa peakuyu Ha OCHOBE 3aKOHOB
COXpPaHEHMsI MacChl BELLIECTB, IPEBPALLCHHS U COXPAaHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUIT COOJIFO/IaTh MPABUIIA TOJIB30BAHUS XUMHUECKOW TIOCYI0U U
nabopaTopHBIM 000PYI0BAaHUEM, a TAK)KE ITpaBuiIa OOpaIleHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMHU 110 BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTb YMEHUH IJIAHUPOBATh U BBINOJIHATH XUMHUUECKUIN 3KCTIEPUMEHT
(paznoxeHue NepoKcuaa BOAOPOIa B IPUCYTCTBUM KaTajau3aTopa, ONPeIeIeHUE CPEIb
PacTBOPOB BELIECTB € MOMOILIbI0 YHUBEPCAIILHOTO HHANKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTbh XMMUYECKON PEaKINH, PEAKIIU HOHHOTO 0OMEHa, KaYeCTBEHHbIE PEaKIIUK Ha
cynbdar-, kapOOHAT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHMUSI, PELLICHUE YKCIIEPUMEHTAJIbHBIX
3az1a4 no remam «Mertamuib» U «Hemeramib») B COOTBETCTBUM € IIPABUIIAMU TEXHUKH
0€30MacHOCTH ITpU OOPALIEHNUH C BELIECTBaMH U J1a00paTOpPHBIM 000pyI0BaHUEM, NTPEJICTABIIATh
pe3yJIbTaThl XUMUYECKOTO FKCIIEPUMEHTA B (DOPME 3aMUCH YPaBHEHUIN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUpOBaTh BHIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUUECKU aHAIU3UPOBATh XUMUYECKYIO HH(OpMaIIHIO,
MIOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKanuu, HTEpHET 1

JPYTHX);

c(hOopMUPOBAHHOCTh YMEHUM COOJIIOIATH MPABHIIa YKOJOTUYECKU 11€TIeCO00Pa3HOT0 MOBEICHNUS B
OBITY U TPYAOBOH NEATEIHLHOCTH B IIENIAX COXPAaHEHUSI CBOETO 3/I0POBbS U OKPYKaroIen
IIPUPOJHOM Cpelbl, 0CO3HABATH OITACHOCTh BO3/ICHCTBHS HA JKUBBIE OPTaHU3MBI OIIPEACIEHHBIX
BEIIEeCTB, MOHUMast cMbIca nokasarens [1JIK, mosicHsaTh Ha mpuMepax crocoObl YMEHBIIECHUS U
MPEIOTBPAIICHIS KX BPEITHOTO BO3JICHCTBHS HA OPTAaHU3M UYEJIOBEKA;

JUIA 06y‘-IaIOHlI/IXC$I C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3JO0POBbA. YMCHUC IPUMCHATH 3HAHHUA
00 OCHOBHEIX AOCTYIIHBIX METOAAaX IMO3HAHHWA BEIICCTB U XUMHUYCCKUX SIBJIGHHI;'I;

JUTSL CTIETBIX U cIa00BUIAIINX O0yUaIOIINXCS: YMEHHE UCII0JIb30BATh Pelibe()HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XumMuyeckux Gopmyt.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC





KoaunuyecTBO 4acoB

NPOrpaMmbl

Haunmenosanu
Nen/ | e paznenoB u
n TeM Bcer
0

KonTpoabHbl
e padoThbI

IIpakTHYecKku
e padoThbl

JaekTpoHHbIe (LU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH

[Ipenmer
OPraHUuYeCKOu
xumuu. Teopust bubnuoTeka
1.1 CTPOCHHS 3 LIOK https://myschool.edu.ru
OpPraHUYeCKUX /
coequHEHUN A.
M. Bytneposa
‘ Hroro o pasneny ‘ 3 ‘
‘ Pazpnen 2. YrieBoaopoasl
[IpenenwvHbIC bubanoreka
2.1 YIJIEBOJIOPO/IBI 2 LIOK https://myschool.edu.ru
— aJIKaHbI /
HenpenensHueie
YTJIEBOJOPOAbL: bubnuoreka
2.2 AJIKCHBI, 6 1 LIOK https://myschool.edu.ru
aJKaJaueHsbl, /
AJIKAHBI
ApomaTuiecku bubnuoreka
2.3 e 2 LIOK https://myschool.edu.ru
YTI€BOIOPOIBI /
[Ipuponusie
HMCTOYHHUKHU bubnuoreka
2.4 YIJIEBOJIOPOJIOB 3 1 LIOK https://myschool.edu.ru
U UX /
nepepaboTka
‘ Hroro no pasneiy ‘ 13 ‘

‘ Pa3znen 3. Kuciioponconep:kaiye opranuiecKkue coeJHHEHHsI

Crinprt bubnuoTeka
3.1 Peron 3 /L[OK https://myschool.edu.ru
AJBIeruasl.
KapbonoBsie bubnuoreka
3.2 KHCJIOTEI. 7 1 LIOK https://myschool.edu.ru
CloxHbIE /
3¢hupsl
bubnuoTeka
3.3 VrieBozs 3 1 LIOK https://myschool.edu.ru
/
Hroro o pasneny ‘ 13 ‘
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‘ Pasnen 4. AzoTcoaepikamme opranudeckne coeMHeHus1

AMUHEL bubnuoreka
4.1 AMUHOKHCIOTBI| 3 LIOK https://myschool.edu.ru
. benku /
‘ Hroro no pazneny ‘ 3 ‘

‘ Paszgea S. BbicokoMosieKky/JIsipHbIE COeINHEHU S

5.1

ITmacTmaccsol.
Kayuyku.
Bomnokna

bubnuoreka
IIOK https://myschool.edu.ru
/

‘ Uroro no pazgeny

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

11 KJIIACC

Ne i/

HaunmMmeHoBaHH
e pa3/ieJioB U
TeM
MPOrpamMmmbl

Koan4yecTBO 4acoB

Bcer

(1)

KoHTpoabHBbI

e padoThl e padoThl

IlpakTn4ecku

DJleKTpoHHbIe (L1 (poBbIe)
o0pa3oBaTe/bHbIE PeCypChl

Paszgea 1. Teoperuueck

He OCHOBBI XUMHUH

Crpoenue
aTOMOB.
[Tepnonnuecku
U 3aKOH U bubanoreka
1.1 [Mepuoanueckas | 3 LIOK https://myschool.edu.ru
cucreMa [
XUMHUUYECKUX
31eMeHTOB /.
. MenneneeBa
Sgigi:}?; bubanoreka
1.2 MHoroo6pasiie 4 /L[OK https://myschool.edu.ru
BEILIECTB -
XUMHYECKHUE BrbmuoTeka
1.3 6 1 1 LIOK https://myschool.edu.ru
peakimu /
Bbubauoreka
Htoro o pazaeny 13 LIOK https://myschool.edu.ru

/

Paznen 2. Heopranuueckasi xummsi

2.1

Mertanbl

bubnuoreka
LIOK https://myschool.edu.ru
/
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bubnuoreka
2.2 Hewmeraiis 9 1 1 LIOK https://myschool.edu.ru
/
CBs3b
HEOpPraHUYECKU bubnuoreka
2.3 X" 2 IIOK https://myschool.edu.ru
OPraHU4eCKUX /
BCIIICCTB
bubnuoreka
HWroro 1o paszumeny 17 LIOK https://myschool.edu.ru
/
‘ Pa3zgen 3. XumMus u ;Ku3HbL
bubnuoreka
3.1 XuMUs ¥ Ku3Hb | 4 LIOK https://myschool.edu.ru
/
‘ Hroro no paszueny ‘ 4 ‘
OBILEE
KOJIMYECTBO
YACOB I10 34 2 3
I[TPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosunuyecTBo
Ne n/n| Tema ypoka 9aCOB DJIeKTpOHHbIe HU(ppPOBBIE
B o0pa3oBaTejibHbIE PeCYpPChI
Bcero Hata
IIpeamer oprannyeckoi
1 XHAMUH, €€ 1 bubmnorexa
BO3HHKHOBEHHE, HOK https://myschool.edu.ru/
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpTraHUYECKUX
. Bbubnnoreka
2 coenuHeHU A. M. 1 .
Byruiepoa, o8 OK https://myschool.edu.ru/
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o
KIaccupuKauu
bubnuoreka
3 OpPraHHYECKUX BEIIECTB. 1 Omuote )
HoMeHKaTypa IIOK https://myschool.edu.ru/
(cucremaTuyeckas) u
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TPUBUAJIBHBIC HA3BAHU A
OpPraHN4Y€CKuUX BECIICCTB

AJIKaHBI: COCTaB U

Bubauoreka

4 CTPOCHHC, . IIOK https://myschool.edu.ru/
TOMOJIOTUYECKUM PsiJT
MertaH u 3TaH —
5 npocreiime bubmmorexa
LIOK https://myschool.edu.ru/
MIPEACTABUTEH AJIKAHOB
6 AJTIKEHBI: COCTaB H bubnmoreka
CTpOEHHE, CBOMCTBA {OK https://myschool.edu.ru/
;| s e —
P IHOK https://myschool.edu.ru/
MPEACTABUTENIHN AJIKEHOB
[IpakTrueckas paboTa
8 No 1. «ITonyyenue bubnuorexa
STUJICHA U U3y4YEHUE €ro LIOK https://myschool.edu.ru/
CBOWCTB»
Anxanuensl. byranuen-
g | b3 mvemGyramen BuGnmorexa
o Y1 ITOK https://myschool.edu.ru/
CUHTETUYECKOTO
KaydyKa U pe3HHbI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHYECKHH PSI. bubnuoreka
AnerniieH — ITOK https://myschool.edu.ru/
MPOCTEUILIHI
MIPEJICTAaBUTENb aJIKHHOB
Beruucnenus no
11 ABHCHIIO bubnuortexa
yp . ITOK https://myschool.edu.ru/
XUMHUYECKON peaKuu
Apenbl: 6eH301 1
12 Tosryos. TokcnaHOCTh bubmorexa
‘ LIOK https://myschool.edu.ru/
apeHOB
I'eneTnueckas cBs3b
13 YTJIEBOI0POJIOB, bubnmnoreka
MPUHAIIEKAIHNX K ITOK https://myschool.edu.ru/
pa3IMYHBIM KJaccam
[IpupoiHbIE HICTOYHUKHI
YTJIEBOJIOPOIOB:
MIPUPOIHBIN a3 U
14 MONyTHBIE HE(PTAHBIC BH6HHOTeK_a
IIOK https://myschool.edu.ru/
rassl, HeQTh U
MIPOAYKTHI €€
nepepaboTKu
[TpupoaHbie UCTOYHUKHT Eu6morexa
15 YTJI€BOJIOPO/IOB:

IIPUPOJIHBIN ra3 u

HOK https://myschool.edu.ru/
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MIOTTYTHBIE HEPTSIHBIE
ra3bl, HeTh U
IIPOIYKTHI €€
nepepadboTKu
KonTponpHas padbora mo Eubimiorexa
16 pasieiy IHOK https://myschool.edu.ru/
«YTII€BOIOPOABD)
[Ipenenvubie
17 OJTHOATOMHBIC CITUPTHI: bubnmoreka
METAHOJI ¥ 3TaHOJL. IHOK https://myschool.edu.ru/
Bonopoanas cBsi3b
MHoroaTomMHbIe EuGImnorexa
18 CTHPTBI: STHICHIIIOTR LIOK https://myschool.edu.ru/
U TIULEPUH
@DeHOJI: CTpOEHHUE
19 MOJIEKYIIbI, PU3NYECKUE bubnmnoreka
1 XUMUYECKHE ITOK https://myschool.edu.ru/
CBOICTBA, IPUMEHEHUE
20 ggbiz;im:r:n " bubnuorexa
p ACTHA HOK https://myschool.edu.ru/
aneTanbAerua. AleToH
OIHOOCHOBHEIE
21 IIpeAcIIbHbIC bubnmnoreka
KapOOHOBBIC KUCIIOTHI: IIOK https://myschool.edu.ru/
MypaBbHHAS U YKCYCHAasI
[IpakTuueckas padbora
29 No 2. «CpoiicTBa bubnuorexa
pacTBOpa yKCyCHOU LIOK https://myschool.edu.ru/
KHCIIOTBI»
CreapuHoBas u
OJIEMHOBAS KUCIIOTHI,
23 KakK MpeJICTaBUTENN bubmorexa
peal HOK https://myschool.edu.ru/
BBICIIUX KapOOHOBBIX
KHUCJIOT
Mpbuia kak conu
24 BBICIINX KapOOHOBBIX bubnmnoreka
KHCIIOT, UX MOIOIICE IHOK https://myschool.edu.ru/
JIEUCTBUE
CroxHble 3¢upbI Kak
25 EE Ogszgizf):elmcnm bubmorexa
p ’ IIOK https://myschool.edu.ru/
I'maponns cloKHBIX
3¢upoB
Kupsr: runponus,
2 MIPUMEHEHHE, bubnmnoreka
Ouonoruyeckas posb LIOK https://myschool.edu.ru/
KHUPOB
‘ 27 ‘ VYrneBosl: cOCTaB, ‘ bubanoreka
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KJIacCH(pUKALUSL. LIOK https://myschool.edu.ru/
Baxneiimme
MPEACTABUTEIHN:
III0K032a, PpyKTO3a,
caxaposa
pHp ITOK https://myschool.edu.ru/
TTOJTUMEPBI
KonrponsHas pabora no
29 E?(SIfceJJIIg OJICOJIEpIKAIIINE 1 bubmorexa
POACOACHKAIL ITOK https://myschool.edu.ru/
OpraHUYECKUE
COCIMHCHMUS
30 AMMHBI: METUJIAMUH U 1 bubmnoreka
AHUITNH ITOK https://myschool.edu.ru/
AMHHOKHCIIOTHI KaK
amQoTepHbIe
31 OpraHUYECKUE 1 bubnuoreka
COEIUHEHMUS, UX ITOK https://myschool.edu.ru/
OMOJIOrHYECKOE
3HadyeHue. [lenTuanl
2 | macoromoregmapme | 1 Bumorera
yip IIOK https://myschool.edu.ru/
COCIMHEHHS
OCHOBHBIE TTOHSTHUSA
33 XUMHH 1 bubnuoreka
BBICOKOMOJICKYJISIPHBIX LIOK https://myschool.edu.ru/
COE€TMHEHUH
OCHOBHBIE METOJIBI
CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1 bubmnoreka
COCTUHCHHI. HOK https://myschool.edu.ru/
[ImacTmaccel, KaydykH,
BOJIOKHA
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
11 KJIACC
KoanuecTBO 3
Ne n/n| Tema ypoxa 4aCOoB Hara JIEKTPOHHBIE M (PPOBLIE
U3ydeHHsi; 00pa3oBaTe/ibHbIE PecypcChl
Bcero
XUMUYECKUH JISMEHT. EuGImoTeKa
1 AToM. DIIEeKTpOHHAA 1 i

KOH(UTYypalysi aToMOB

IIOK https://myschool.edu.ru/
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[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema
XAMUYCCKHX DJICMCHTOB
. . MenneneeBa, ux
CBA3b C COBPEMEHHOU
TEOpUEH CTPOCHHSI aTOMOB

bubnuoreka
IHOK https://myschool.edu.ru/

3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB
XAMHUYECKHX DJICMCHTOB U
HUX COEIUHEHUN IO
rpyIIaM U MepUoIaM.
3HaueHHUE
MEPUOINYECKOr0 3aKOHA U
CHCTEMBI XHUMHUYECKHX
anemenTtoB J[.1.
MeHeneeBa B pa3BUTHH
HayKu

bubnuoreka
IHOK https://myschool.edu.ru/

CTtpocHue BeliecTna.
XnuMuyeckas CBS3b, €&
BUJIbI; MCXaHH3MBbI
o0pa3oBaHMs KOBAJICHTHOU
cBsi3u. BonopoHas cBsi3b

bubmnoreka
HOK https://myschool.edu.ru/

BaneHTHOCTD.
DIEeKTPOOTPULIATESTLHOCTD.
CreneHpb OKHUCIICHHS.
BemecTBa MoseKynspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHS

bubmnoreka
HOK https://myschool.edu.ru/

[TonsiTHE O MHCTIEPCHBIX
cucremax. Mcrunnsie u
KOJUIOMIHBIE PACTBOPBL.
MaccoBas 1014 BelecTsa
B PacTBOpE

bubmnnoreka
IIOK https://myschool.edu.ru/

Knaccudukanus n
HOMECHKJIATypa
HEOPraHUYECKUX
COCIUHCHHH.
I'eneTnueckas cBI3b
HEOPTaHWYECKHUX BEIICCTB,
Pa3IUYHBIX KJIACCOB

bubnunoreka
IIOK https://myschool.edu.ru/

Knaccudukanus
XUMHUYECKHUX PEAKIHH B
HEOPraHWYEeCKOU 1
OpPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUS MACChI
BELIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALICHNS] SHEPTUN
IIpHU XUMHYCCKUX
peakuusax

bubauoreka
IIOK https://myschool.edu.ru/
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CKopocTb peakiyi.
OO6partumbie peakium.
XUMHUYECKOE PABHOBECUE

Bubmnoreka
IIOK https://myschool.edu.ru/

10

[IpakTrueckas padota No
1. «BnusiHue pa3auuHbIX
(hakTOpOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

bubnuoreka
IHOK https://myschool.edu.ru/

11

DIEeKTPOIUTHYCCKAs
mucconuanud. Ilorarue o
BOJIOPOJHOM ITOKa3aTese
(pH) pactBopa. Peakuuun
HOHHOI'0 0OOMEHa.
I'mpponus opraHu4ecKkux u
HEOPraHUYECKHUX BEIECCTB

Bbubanoreka
LIOK https://myschool.edu.ru/

12

OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE
peakuuu. [lonstue 06
3JIEKTPOJIN3E PACIIaBOB U
pacTBOPOB COJIEH

bubmnnoreka
IIOK https://myschool.edu.ru/

13

KonTponbnas pabota mo
pazaeny «Teopetnueckue
OCHOBBI XUMUW

bubmnoreka
IIOK https://myschool.edu.ru/

14

Mertanisl, UX HOJI0KCHUE
B [lepunoanueckoi
CHCTEME XMMHYECCKHX
anemenToB 1. U.
Menpaeneesa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mue
(u3nueckue cBocTBa
METAJIJI0B

bubmnnoreka
IIOK https://myschool.edu.ru/

15

CIu1aBbl METAILIOB.
DNEeKTPOXUMHUYECKUN PSiT
HaMPsDKEHUH METAIJIOB

bubnunoreka
IHOK https://myschool.edu.ru/

16

XUMUYECKHE CBOMCTBA
BaXKHEHIIINX METAJIOB
(HaTpwUii, KA, KAJIBIHH,
Mar"uii, amFOMUHUIN) U UX
COeTMHEHU I

bubnunoreka
IHOK https://myschool.edu.ru/

17

XUMHYECKUE CBOUCTBA
Xpoma, MEIU U UX
COCTMHECHUN

Bubnuoreka
HOK https://myschool.edu.ru/

18

XUMHUYECKUE CBOUCTBA
IIMHKA, JKeJie3a U UX
COETUHEHUN

bubanoreka
IIOK https://myschool.edu.ru/

19

[IpakTuueckas pabora Ne
2. "Pemenne
AKCIIEPUMEHTATHHBIX

Bubnuoreka
HOK https://myschool.edu.ru/
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3a7a4 10 TEME
«MeTamwie»"

Hemeramisl, ux
II0JIO’KEHHE B
IIepnonnueckoii cucreme

Bubnnoreka

20 XHMHYECKHX 3JICMEHTOB
OK https://myschool.edu.ru/
. . Menneneesa u A P ke
0COOEHHOCTH CTPOEHUS
aTOMOB
du3nIecKue CBOMCTBA
HEMETAJIJIOB. AJIOTPONUS
21 HEMETaJUIOB (Ha IpUMepe bubsmotexa
PAMED IHOK https://myschool.edu.ru/
KHUCJIOPOJIa, CEPHI,
dhocdopa u yriepona)
XUMHUYECKHE CBOMCTBA
22 rajoreHoB, Cephl U UX bubmmorexa
> °°P HOK https://myschool.edu.ru/
COCIMHCHUI
XHMUYECKUE CBOMCTBA
23 a3oTta, hocodpa u ux bubsmotexa
’ . ITOK https://myschool.edu.ru/
COCAUHCHHI
XUMHUYECKHE CBOMCTBA
24 Jepoaa, KpEMHHMS U UX bubmmorexa
yrepoaa, p HOK https://myschool.edu.ru/
COCTMHCHUI
[IpuMeHeHne BaKHEHIIIMX
25 HEMETAJUIOB U UX bubnmorexa
. ITOK https://myschool.edu.ru/
COCTMHCHU I
O6o06menue u
cucTeMaTu3alys 3HaHUI
o teme «Hemeramibiy.
26 Brruncienus no bubnuoreka
YpaBHEHHUSIM XHMHUYCCKUX IHOK https://myschool.edu.ru/
peakuui u
TEPMOXUMHUYCCKHE
pacy€eTsl
[TpakTuueckas padora No
3. «Pemenue
27 AKCIIEPUMEHTAJIBbHBIX bubmorexa
IIOK https://myschool.edu.ru/
3a/1a4 10 TeMe
"Hemeramsr"»
KonTponsHas pabora mo
28 TeMaI\IZ «MeTaJ'E‘IBI» u bubmmorexa
HOK https://myschool.edu.ru/
«Hemeramabe»
Heopranunueckue u
29 OpPraHUYECKUE KACIIOTHI. bubmmoreka
Heopranuueckue u LIOK https://myschool.edu.ru/
OpraHWYECKHUE OCHOBAHUS
30 AmpotepHble bubnuotexa

HCOPraHN4YCCKUC U

IMOK https://myschool.edu.ru/
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OpraHnu4eCcKHue
COCIUHCHMS.
I'eneTnyeckas CBsI3b
HEOPraHWYEeCKUX 1
OPraHNYECKUX BEIIECTB

31

Ponp xuMuu B
obecneueHUN
9KOJIOTHYECKOMH,
SHEPreTUYECKON U
MHIIEBON OC30ITaCHOCTH,
Pa3BUTUU MEAUITUHBI

Bbubanoreka
LIOK https://myschool.edu.ru/

32

[Ipencrarnenus 06 oOmuUx
HAyYHBIX TIPUHIIAIIAX
MIPOMBIIIIICHHOTO
MOJTYYECHUS BAXKHENIIUX
BEIIECTB

bubnuoreka
LIOK https://myschool.edu.ru/

33

YenoBek B MUpE BEUIECTB
U MaTepHUajoB

bubmnoreka
LHOK https://myschool.edu.ru/

34

XuMUA U 300pOBbE
YeJI0BeKa

bubmnoreka
LHOK https://myschool.edu.ru/

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus, 10 kiacce/ I'abpuensia O.C., OOIIECTBO C OrpaHUUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
* Xumus, 11 kiacce/ I'abpuensia O.C., OOIIECTBO C OTPaHUUYEHHONW OTBETCTBEHHOCTHIO
«AIPODA»; AkunonepHoe obmectBo «M3natensctBo «IIpocBemmenue»
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