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INOACHUTEJIBHASA 3ATINCKA

[IporpaMMa 1o XUMHM Ha YpPOBHE CpeJHEro oouiero ooOpa3oBaHUs pa3paboTaHa Ha
ocHoBe ®DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny, TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS (eliepanbHOil 00pa3oBaTeIbHON IPOrpaMMbl
cpennero obmero obpaszoBanuss (DPOIlI  COQO), mnpencraBieHHeix B DegepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpernojaBaHUs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBI, 1 OCHOBHBIX M0JIOKeHUH «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanun Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY IOJIX0/10B K pa3pa0dOoTKe MporpaMMbl 10 XUMHH, K ONPEAEICHUIO 00IIel cTpaTeruu
00yd4eHUsl, BOCIIUTAHUS U Pa3BUTHS OOYYaIOUIMXCSI CPEACTBAMH Y4EOHOTO Npeamera <« XHMUs
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyanbHble nonoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, COJepKaHMs, Pe3yIbTaTOB 00yueHHs U TpeOOBAaHHUN K YPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, TIOJIy4aeMO€  BBINYCKHUKaMU  0011eo0pa3oBaTebHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEPINAIONIMM JTAallOM PEANM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOT0o 00pa3oBaHusl. ITH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TPUPOJIBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KYIbTYpHI YEIIOBEKA, a
TaKk)Ke JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOAHON cpele.
Peanmusyercs xumuueckoe oOpa3oBaHuE OOyYarOmIMXCs Ha YPOBHE CpEIHEro 0OIIero
o0pa3oBaHUs CpeCTBAMU y4eOHOTO MpeameTa «XUMHs», COAepkKaHUe U MOCTPOSHUE KOTOPOTO
OTpesIeNieHbl B MPOrpaMMe MO XUMHH ¢ y4ETOM CHenu(UKH HAyKM XUMUHU, €€ 3HAYCHUS B
MO3HAHUH TPHUPOJIBI U B MAaTEPUAIBHON JKU3HU OOILECTBA, a TakKe ¢ y4ETOM OOIUX Liened u
NPUHIUIIOB, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpEIHEro O0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0COOYI0 POIb B COBPEMEHHOM
[UBUJIM3AI[MHN, B CO3/JIaHUM HOBOHW 0a3bl MaTepHallbHON KyiabTyphl. OHa BHOCHUT CBOW BKJIQJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE I[EJIOCTHOTO MPEICTABICHUS
00 OKpy’KaroleM MUpe Kak O €IMHCTBE MPUPOJIBI U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHH Ha
OCHOBE IMOHHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBS3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aMMOAENUCTBYS C IPYTHUMHU ECTECTBEHHBIMU HAYKaMH, XUMUs CTaJIa HEOThEMIIEMOM
4acTbl0 MUPOBOHM KYJBTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHUS Kak HayKa CO3WJaTeNbHas, Kak HayKa BBICOKHMX
TEXHOJIOTMIl HalpaBjleHa Ha pelleHHe II00aNbHBIX Npo0JieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0POBB.

B coorBercTBHM ¢ 0O0mMMH LENSMH M TPUHLUIIAMU CpEeAHEro oOlmiero oOpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIMXcs, HEOOXOAMMYIO MM IS



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisromyMu npeamera «XuMus» IBIs0TCS 6a30Bble Kypchl — «OpraHuyecKkas XUMUs»
1 «OO011as 1 HeOpraHUUYecKasi XUMUsI», OCHOBHBIM KOMIIOHEHTOM CO/IEP>KAHUS KOTOPBIX SABIISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHUH 10 HEOPTaHUYECKOW XMMHUH (C BKIIOUEHUEM 3HAHUHN U3
o0wIeil XMMHUM) U OpraHuYecKoi XxuMun. @PopMUpOBaHUE JAHHOW CUCTEMbI 3HAHUM IIPU U3yUYEHUU
npeamera 00ecreuynBaeT BO3MOXKHOCTh PACCMOTPEHHsI BCETO MHOT000pasus BELIECTB HA OCHOBE
OOLIMX MTOHSTHUH, 3aKOHOB U TEOPUN XUMHH.

Crtpykrypa comepkanus KypcoB — «Opranndeckasi xumus» u «O01as 1 HeopraHudeckast
XUMUS» chOpMHUpPOBaAHA B MPOTpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHUYECKHUX COCIAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUU BEIIECTB.
Caenenusi 00 M3ydaeMblX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pazBuTHe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM YIVIOM 3pEHHsI B IpenMere «XuMmus» 0a30BOro ypoBHS paccMaTpHUBaeTcs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMS TEOPETUYECKUH MaTepual M
(akTOJIOrMUECKUE CBEJCHMS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mias 1 HeopraHuyeckass XuMHUs» 00ydaroIUMCsl MPEJOCTABISAETCSI BO3MOXKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPETHUECKUX W METOAOJOTHYECKUX MO3MILHUH,
rIy0)Ke IMOHATh WCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHHN O BaKHEWIIMX BEIIECTBaX, UX COCTaBe, CTPOCHHM, CBOMCTBAX U
IMPUMCHCHHUH, a TAKKC 0 XUMUUCCKHUX PCAKIUAX, UX CYIIHOCTHU U 3aKOHOMEPHOCTAX IPOTCKAHUSA
noronHsercs B Kypcax 10 m 11 KkjaccoB »leMEHTaMH  COJEpXKaHMs, HMEIOIIMMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpbIBaloT €€ poib B I103HABAaTEJIbHOU U
NPAaKTUYECKON JIEATEIBHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBKEHHS K ITPOILIECCY
TBOpPYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, TOMOTAIOT BBITYCKHHUKY
OpPHUCHTHUPOBATLCA B O6HICCTBGHHO N JIMYHOCTHO 3HAYUMBIX HpO6J’IeMaX, CBA3aHHBIX C XI/IMHGfI,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U IPUMEHSTH €€ JUIsl TIOMOJHEHUs 3HAHUM, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom conepkaHue
yuebHoro npeamera «XuMHs» JaHHOTO YPOBHS M3y4YeHHS OPHEHTHUPOBAHO Ha (popMupOBaHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsI TTOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEII[ECTB UX COCTABOM M CTPOECHHMEM, MIO3HABAEMOCTh IIPUPOIHBIX SIBICHUM IMyTEM 3KCIIEPUMEHTA
U pELIeHUs NPOTUBOPEUM MKy HOBBIMU (PaKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHHs
HHEPTreTUYECKUX PECYPCOB, CHIPHs, CO3/1aHUS HOBBIX TEXHOJIOTUI 1 MaTepHAIIOB.

B mnane pemenus 3a1a4 BOCIUTAHUS, PA3BUTHS U COITUANIM3AIMH 00YyJAIONTUXCSI IPUHSATHIS
HpOI‘p&MMOfI o XUMHUH IOAXOAbl K OMNPCACICHHUIO COACPKAHUA KW TOCTPOCHUS IMMPECAMCTA
MpeayCMaTpUBalOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX IEHCTBUM, MMEIOMUX 0a3oBoe
S3HAYCHHUC [JIs1 Pa3JIMYHbIX BHUIOB JACATCIBHOCTHU: PCHICHUA Hp06HeM, II0MCKa, aHajlu3a H



0o0paboTku uH(OpPMAIMK, HEOOXOOUMBIX M IMPHOOPETEHUs ONbITa MPAKTUYECKOH U
HCCIIEI0BATEIbCKOM eI TEIbHOCTH, 3aHUMAIOIIEH B)KHOE MECTO B ITIO3HAHUH XMMHH.

B npakTtuke npenojaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, Tak U
Ha YPOBHE CPEAHETr0 00I1Iero oopa3oBaHus, IPH ONPEICICHUN COACPIKATEILHON XapaKTePUCTUKU
Henel W3ydeHus IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHOW 3HAUYMMOCTU TPaJUIUOHHO
npu3Haércst  (GOPMHPOBAHHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHMUSI, MPAKTUYECKOM 1eATEIbHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOMU
KyJlbTypbl. C METOAMYECKON TOUYKM 3pPEHMsI TaKOM IOJAXOJ K OIpPENEICHMIO Lesel U3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEIISIMU W3YUYeHHs Npeamera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBHISAIOTCS:

(dbopMHpOBaHHE CHCTEMbl XMMHUYECKHUX 3HAHUN KaK Ba)KHEHIIEH COCTABIAIOLIEH eCTeCTBEHHO-
HAY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JeKaT KJIOYEBbIe MOHATHS, (yHIAaMEHTaJbHbIE
3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKAa HAYKH, YCBOCHNE U [IOHUMAHUE CYIIIHOCTU AOCTYITHBIX
0000111eHNIT MHUPOBO33PEHUYECKOTO XapaKkTepa, O3HAKOMJIEHHE C HCTOpUEH HX pa3BUTUSA U
CTAaHOBJICHUS;

dopMHpoBaHHE M pa3BUTHE MPEJICTABICHUI O HAyYHBIX METOJaX II03HAHMUS BELIECTB U
XUMHUUYECKUX pEeaKlUi, HEOOXOAUMBIX JJisi NMPUOOPETEHUsS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEILECTB U XUMHUUYECKUX SABJICHUH, UMEIOLIUX MECTO B IIPUPOJE, B IIPAKTUYECCKON U ITIOBCEIHEBHON
JKU3HH;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHHEM
XUMHYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUI 0€301TacHOT0 00PAICHHS C BEIIECTBAMHU.

Hapsiny ¢ atum, copepxatenbHas XapaKTepUCTHKA LEled U 3a7ad W3y4eHUs MpeaMeTa B
porpaMMe 1o XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU NPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroHs B MPENoiaBaHUN XUMUHU B OOJIBIIECH CTENeHN
OTHa€TCsl MPEANOYTEHUE MPAKTHUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUYeHUsl, OpPUEHTHPOBAHHOM
Ha MOJTOTOBKY BBITYCKHHKa 00I1e00pa3oBaTelbHON OpraHU3aliM, BIAJCIONIET0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHSIMH aKTUBHOIO
MMOJIYYCHHA 3HAHUM U MMPUMCHCHUS UX B peam,HofI JKU3HU IJId PCIICHUS MMPAKTUYCCKUX 3aaa4.

B cBa3m ¢ atum npu H3YUYCHUU NOPpCIMETa «XHUMHUS AOMUHHPYIOIICC 3HAYUYCHUC
an06peTa10T TakuC OCJIM U 3aJa4M, KaK:

agarnranus 06y11a101u14xcsi K YCJIOBUSM JUHAMUYHO pa3dBUBAIOLICTOCA MUPa, (bOpMI/IpOBaHI/IC
HHTCJUICKTYAJIbHO paanToﬁ JIMYHOCTH, TOTOBOH K CaMOO6p330BaHI/IIO, COTPYAHUUICCTBY,
CaMOCTOATCIIbBHOMY IMPUHATHIO T'PaMOTHBIX pemeHHﬁ B KOHKPCETHBIX XW3HCHHBIX CHUTYyalUAX,
CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM;,

¢dopmupoBaHne y OOYy4YalOIIMXCSl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIH),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUTS PA3JIMYHBIX BUIOB JIEATEILHOCTH: PEUIICHHUS TpoOiIeM,
MOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI HPUOOPETEHHUs OIbITa
NeSITeTHHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TaKXKe U OLEHKHU C
MO3HIIMN HKOJIOTHUECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKUX MPOLECCOB
Ha OPTaHHU3M YeJI0OBEKa U MPUPOTHYIO CPEY;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUHU C )KU3HCHHBIMU HOTpe6HOCTSIMI/I, HCIIOJIB30BaTh COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHI:Ie



TEXHOJIOTUH JIUIsl TIOMCKA U aHAJINM3a Y4eOHOH M HayYHO-IOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
CoZepKaHUA;

(dbopmMupoBaHUE U Pa3BUTHE Y 00YUYAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIILICHHS,
HAOIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydarouxcs yOex 1IEHHOCTH B TyMaHUCTUYECKON HAIIPAaBJICHHOCTH XUMUH,
e BaKHOW pOJM B PEUICHUU TIOOAIBHBIX MPOOJIEM palMOHAIBHOTO MPHUPOIONOIB30BAHUS,
IIOTIOJIHEHHSI YHEPreTUYECKUX PECYpCOB M COXPAHEHMs NMPUPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPUPOJIE U CBOEMY 3[I0POBBIO, @ TAKXKE MPHOOPETEHNUS
OIbITA UCIIOJIB30BAHMS IOJYUYEHHBIX 3HAHUM U IPUHATHS IPAMOTHBIX PEIICHUN B CUTyalMsX,
CBSI3aHHBIX C XMMUUECKUMH SIBJICHUSIMHU.

B y4yeOHOM mimaHe cpemHero oomero o0pa3oBaHUS MpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOAUT B COCTaB HpeHMeTHOﬁ obiacTu «ECTGCTBGHHO-HayLIHI)IC MpECAMCTBI).

OO0miee 4ncio 4acoB, OTBENEHHBIX JJISI M3YYEHUS XMMHH, Ha 0a30BOM YpPOBHE CPEIHETO
obmero oobpazoBanus, coctaisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 ygaca (1 gac B Hezemto).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipeamer opraHuYeckod XUMHUHU: €€ BO3HUKHOBEHHME, pa3BUTHE W  3HAYCHUE
B II0JIyYEHUU HOBBIX BELIECTB U MaTepUasoB. Teopus CTpOEHUsI OPraHMYECKUX COCIUHEHHH A.
M. BbyrtnepoBa, €€ ocHOBHBIE MoJyioKkeHUA. CTpYKTypHble (DOpPMYJIbl OpPraHMYECKUX BEIIECTB.
['omosorus, n3omepus. XUMHUYECKas CBSI3b B OPraHMUYECKUX COECOUHEHMSIX — OJMHApHBIE U
KpPaTHBIC CBA3H.

[IpencraBienue o kinaccupUKaMi OpraHnyeckux BeuecTB. HoMeHkaTypa oprannyeckux
coeMHEeHUH (cucTeMaTu4ecKasi) U TpUBHAJIbHbIE Ha3BaHUS BaKHEHIIINX IPEICTaBUTENEH KIIacCOB
OpraHUYECKUX BEILECTB.

OKCIEPUMEHTAIbHbIE METOJbl M3YUYEHHUs BEIIECTB U WX MPEBPALICHUN: O3HAKOMJIEHHUE C
o0Opa3laMu OpraHWYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIMPOBAHHE MOJIEKYI
OPTaHMYECKUX BEIIECTB, HAONIOJCHHE W OMNHCAHHWE JCMOHCTPALMOHHBIX OMBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHuU (IJIaBjieHue, OOyriIMBaHUE U TOPEHHE).




YraeBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, T'OMOJIOTHYECKUH psaa. MeraH u 3TaH — mnpocTeilimue
IPEJCTaBUTEIIN ATKaHOB: (PU3UUYECKHE U XUMUYECKUE CBOWCTBA (peaKMK 3aMEILeHHsI K TOPEHUs]),
HAaxO0’KJICHUE B IIPUPOJIE, IIOJyYCHHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psiA. DTUIEH U NPONWIEH — IpocTeiiune
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHUYECKHE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPU3aLNN ), TOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraguen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETUUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: cOCTaB U OCOOEHHOCTU CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
IPOCTEUIINNA MPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PrU3nUYecKre U XUMUYECKHUE CBOICTBA
(peakuuy ruIpUPOBAHUS, FAJIOIT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHHe, (U3MYECKHE W XHUMUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M TpPUMEHEHUe. 10nyon: cocmas, cmpoenue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUS), NOJYYEHUE U
npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIy YIJVIEBOJOPOJaMHU,
MMpUHAJIC)KAIMMHA K pa3IMYHbIM KJIaCCaM.

[TpupoaHble UCTOYHUKH YTIIEBONOPOOB. IIpupoanblil ra3 u monyTHble HE(TAHBIC Ta3bl.
Heds u e€ npoucxoxaenue. CiocoObl mepepadboTKu HEPTH: TIEPETOHKA, KPEKUHT (TEPMHYECKHIH,
KaTaluTuueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yToJb ¥ MPOIYKTHI €r0 epepadOTKH.

OKCIIepUMEHTAIbHbIE METOJbl M3YYEHHUs BEIIECTB U WX MPEBPAILICHUN: O3HAKOMJICHHE C
oOpa3iaMu TiiacTMacc, KaydykoB U pe3uHbl, KoJuteKun «HedTe» u «YTomp», MoIeIupoBaHUE
MOJIEKYJl YTJIEBOJIOPOJIOB U TaJOTC€HONPOU3BOJHBIX, IPOBEJACHUE MNPAKTHYECKON pPabOThI:
MOJIy4eHHUE 3TUIIEHA U U3YUEHHUE €r0 CBOMCTB.

PacuérHble 3a/1a4uu.

Bbluucnenust mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIMYEeCTBa
HCXOJIHOTO BEIECTBA WIIM MPOIYKTa PEAKILIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MTPOTYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHONT W 3TaHON: CTpOeHue, (U3HUecKue Hu
XUMHUYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METaJlJIaMH, TaJOr€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHre. BogopoiHeie cBsI3n MeXAy MOJIeKyJaMHu cnupToB. JleficTBre MeTaHoIa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKa.

MHOroaToOMHbIE CHOUPTHL. ODTWICHIJIMKOJIb W TIHUIEPUH: CTpOeHHUe, (u3nueckue Hu
XUMHYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBue Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TIMUEpUHA U
JTUJICHTJIUKOJIS.



®DeHouT: CTPOCHHUE MOJIEKYIIBI, GU3UYECKUE U XUMUUECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denomna.

Anpnerunapl U kemowsl. Dopmanbaerun, aneTadbleTHI: CTpoeHHe, (u3nyeckue u
XUMUYECKHE CBOMCTBA (peaklUM OKHUCJICHUS U BOCCTAHOBJICHMS, KaYECTBEHHbBIC PEAKIINH),
MOJTyYCHUE ¥ TIPUMCHECHHUE.

OIHOOCHOBHBIC TpeNeIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHUHAsA W YKCYCHAsl KHUCJIOTHI:
CTpoeHue, PU3NIEeCKIe U XUMUIESCKUE CBOMCTBA (CBOICTBA, 00IIME IS KJIacca KUCIIOT, PEaKIIus
srepudUKaIuu), TOJydeHHe U mpuMeHeHue. CTeapuHOBas M OJICMHOBAas KHCIOTHI Kak
MPEJICTABUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICITUX KAPOOHOBBIX KUCIIOT, HX
MOIOIIIeE ICHCTBUE.

Crnosxuble 3Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPONH3 CIOKHBIX 3PHUPOB.
Kupst. I'maponus sxxupos. [Ipumenenue xupoB. bruonornyeckast posib KUpPOB.

VYraeBoasl: cocTaB, KiaccupuKays yriaieBoJoB (MOHO-, TU- U nosiucaxapusl). [oko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbl, (PU3HMUECKHE U XUMUYECKUE
cBoicTBa (B3aumozeictaue ¢ rugpokcusom menu(ll), okucienne aMMuayHbIM paCTBOPOM OKCHAA
cepebpa(l), BoccraHoBieHue, OpOKEHUE TIIIOKO3bI), HAXOXKJICHHUE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas ponb. PoTocunres. PpyKTO3a KaK H30MEpP IITHOKO3bI.

Kpaxman u memironosa Kak npupojHbie nmoauMmepsl. CTpoeHUEe Kpaxmalia U IeJUTFOJIO03bI.
dusnueckue 1 XUMHUUECKUE CBOMCTBA KpaxMara (TUIpOIu3, KaueCTBEeHHAs! PEaKIUs C HOJI0M).

OKCepUMEHTAIbHbIE METOJbl M3YYEHHUs BELIECTB W MX MPEBPALllEHUH: NpoBEIEHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, Ka4eCTBEHHBIE
peaKkIMKU OJTHOATOMHBIX CIUPTOB (OKUcIeHHe 3TaHosna okcugoM Meau(ll)), MHOroaromMHbIX
cnupToB (B3aumopelictBue rmuepuHa c rugpokcugoMm meau(ll)), anbpaerunnoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpoxkcunom meau(Il), B3anmonaeiicTere kpaxmana
C MOJIOM), IPOBEICHUE MTPAKTUUECKON pabOTHI: CBOMCTBA PacTBOPA YKCYCHOW KHCIIOTHI.

PacuérHbie 3a1a4n.

Bolunicnenuss mo ypaBHEHMIO XMMHMUYECKON peaknuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WIIM MPOJIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIIN MIPOTYKTOB PEAKIUN).

A30TcoepKaIe OpraHndecKue COeqMHEHUS.

AMUHOKHUCIOTH Kak aM(pOTepHbIe OpraHnueckue coequHeHus. Gusndeckne 1 XUMHUECKUE
CBOMCTBa aMUHOKHCIOT (Ha TpUMepe TIWIHMHA). buonormdyeckoe 3HAYCHHUE aMHHOKHUCIIOT.
IlenTtuner.

benku kax mpupoNHBIE BBHICOKOMOJEKYISpHbIE coequHeHUs. [lepBuyHasi, BTOpUYHAS U
TpeTHYHAsT CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOJH3, JICHATYpAIUs,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

BKCHeDI/IMeHTaHBHBIe METOABI M3YVUYCHUS BCHICCTB M HX HDeBDaH_[eHI/II\/'IZ Ha6J'IIO)IeHI/Ie 58
OoIrcaHuc ILCMOHCTpaI_II/IOHHBIX OIIBITOB: I[eHaTypauI/m 6CHKOB HpI/I HaI‘peBaHI/II/I, IIBCTHBIC
peakiuu OeIKOB.




BbicokomouiekyasipHbIe COeUHEHHUS

OCHOBHBIC IIOHSITUS XUMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCp, HOJIUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHBb IIOJIMMEPpHU3allU, CPCAHAS MOJICKYJIApHasd Macca. OCHOBHBIE
MCTO/JbI CUHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/If/'I — [noJImMepus3aluAa U MOJUKOHACHCA .

3KCHCDI/IMGHT3HBHLIC METOJABI M3YUYCHHA BCHICCTB M HMX HDCBDameHHﬁI O3HAKOMJICHUEC C
06p33L[aMI/I MNpUPOAHBIX U UICKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KaAy4YKOB.

MeXnpeIMETHRIC CBS3H.

Peanuzanus MexInpeaMeTHBIX CBSI3€H IpU M3yuyeHUHU opraHmdeckoid xumuu B 10 kiacce
OCYILECTBIIICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
IIOHATUH, ABISIOIIMXCSA CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0muye ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHWE, HAYYHBIH (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KiacCu(UKaIUs, TNEPUOIUIHOCTh, HAOJIOJCHUE, HW3MEPCHHE,
AKCIIEPUMEHT, MOJIEIIUPOBAHHUE.

®du3uka: MaTepus, JHEPrusl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3MUECKUE BETMYMHBI U €TMHHUIIBI UX

HU3MCPCHUA.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BELIECTB B OpraHu3Mme, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OEIKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPO/IbI, MOJIE3HBIE UCKOIAEMBIE, TOTIITUBO, PECYPCHI.
TexHomoTHs: MUIIEBBIC TPOYKTHI, OCHOBBI PAIMOHAIILHOTO MUTAHUS, MOIOIIUE CPEJICTBA,

JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaTbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuyeckuit osnemMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTpOHHAas 000JI0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- anmemenTsl. OCOOCHHOCTH
pacmpesieNieHus: SJIEKTPOHOB MO OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETBIPEX TMEPUOJIOB.
DOneKTpoHHask KOH(GUTYypalusi aTOMOB.



Ilepuonuueckuii 3akoH u llepmoamyeckas cucremMa XUMHYECKHUX HJIEMEHTOB /I.
N. MenneneeBa. CBs3b MEPUOAMYECKOrO 3akoHa W Ileproauyeckoil CHCTEMBI XHUMHUYECKHUX
anemenToB J[. . MenneneeBa ¢ COBPEMEHHOI TeOpHel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEIIECTB
110 prHHaM nu HepnonaM. 3Ha‘-I€HI/Ie HepI/IOI[I/I‘IeCKOI‘O 3aKOHa B paSBI/ITI/II/I HayKI/I.

Crpoenue BemecTBa. XHMHUYECKass CBs3b. Buabl XumMuueckod CBsi3U (KOBaJIEHTHAast
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa30BaHUS KOBaJCHTHOMU
XUMHUYECKON CBsi3M (OOMEHHBIA M JTOHOPHO-aKIIETITOPHBIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTHOHBI U @aHUOHBI.

BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbI KPUCTAJUIMUECKUX PELETOK. 3aBUCUMOCTb CBOWCTBA BEUIECTB OT THUIIA
KPUCTAJTINYECKON PEIIETKU.

ITonstue o JAUCIICPCHBIX CUCTCMaAX. HMcTunHBIE U KOIJIOUIHBIC pacCTBOPBLI. MaccoBas 10
BCIICCTBA B PaCTBOPC.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHU4CCKUX COGﬂHHCHHﬁ. HOMeHKJ'IaTypa HCOPIraHUYCCKHX BCIICCTB.
I'ereTmueckas CBI3b HCOPTraHNYCCKUX BCIICCTB, NPUHAAJICIKAIINX K Pa3JIMYHbIM KJIaCCaM.

Xumunueckas peaknus. Kiaccudukanus XUMHUECKMX pEaKIUid B HEOPTaHUYECKOW W
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BEILECTB, 3aKOH COXPAHEHUS U IIPEBPALCHUS
SHEPIUH IIPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMble peaKIUu.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [larense.

3J'ICKTpOJ'II/ITI/I‘leCKaH Jucconuranms. CunbHble U cltaOble OJICKTPOJIUTHI. Cpe):[a BOJHBIX
PacTBOPOB BCIICCTB: KHUCJIas, HeﬁTpaﬂBHaﬂ, oieja04Has.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKkmuu.

OKCepUMEHTAIbHbIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmuiy «llepuoguyeckas cuctema xumuueckux siaemeHTtoB [[. U. MenaeneeBay, u3ydeHue
MoJieen KPUCTAJTINYECKUX PELIETOK, HaOmro1eHue
U OMHCaHUE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHHEe MEPOKCHIa BOAOPOIa B
IPUCYTCTBUM  KaTaJn3aTopa, OINPEACIEHUE Cpeabl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHMBEPCAIbHOIO MHJIMKATOPA, PEAKIIMM MOHHOTO OOMEHa), IPOBEICHUE MPAKTHUYECKONH paboTh
«BnusHue pa3nnyHbIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOU PEAKLIUN.

PacuérHble 3a1a4n.

Pacuétel no YpaBHCHHUAM XUMHUYCCKUX peaKHHﬁ, B TOM YHCJIC TCPMOXUMHUYCCKUC pacqéTm,
paC'-IéTBI C UCITOJIB30BAHUEM ITOHATHA «MacCCOBas JOJIA BEIICCTBA.

Heopranuveckass xumus
Hewmerannsl. [Tonoxenne HemeramnoB B [lepruoanueckoi cucteMe XuMUUECKUX AJIEMEHTOB

J. U. MenneneeBa U OCOOCHHOCTH CTpOEHHUS aToMOB. (DHU3WYECKHE CBOWCTBA HEMETAJLIOB.
AmIoTponust HEeMETaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaeposa).



XWMHYECKUE CBONCTBA BAKHEWINIMX HEMETA/UIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. lonoxenue meramios B [lepuoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJICKTPOXUMHUUYECKUHU DS HampsHKeHUH
METAJIJIOB.

XWMHUYECKHUE CBOWCTBA BAXKHEHIIMX META/UIOB (HATPHWM, KaJMid, KaJbIMA, MarHuu,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUMN.

O6H_[I/Ie CII0COOBI MMOJIYYCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTaJlJIOB B 6BITy H TCXHHKCE.

OKCIEpUMEHTAIbHBIE METOJIbI M3YYEHHUs BEIIECTB M WX MPEBpAIllCHUN: HU3yuYeHHUe
KOJUTEKIUH «MeTaJlTbl U CIUTaBbl», 00pa3loB HEMETAIUIOB, PEIICHUE IKCIICPUMEHTAIILHBIX 3a/1a4,
HAOJIIOICHUE W OINMHUCAHUE JIEMOHCTPAI[MOHHBIX W JIADOPAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE
THIPOKCHUIA ATFOMHUHHESI C PACTBOPAMH KHCIIOT U IIEJIOUeH, KAaUeCTBEHHBIC PEeaKIIMKH Ha KAaTHOHBI
METaJlIoB).

PacuérHble 3a/1a4un.

Pacuérsl Mmacchl BemiecTBa miM 00bEMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEILLIECTBA, MACCE
WM 00bEMY OZJHOTO U3 YYaCTBYIOIIMX B PEaKIUH BEIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIUH, €CJIN OJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHUA 1 )KU3Hb

Ponps xumun B oOecrieueHUN HKOJIOTHIECKOM, SHEPTETHUECKON 1 MHUIIEBON O€30MacHOCTH,
pa3BuTUU MeAUIUMHEL. [[oHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XMMHUYECKUX PEaKITHi.

HpeI[CTaBJ'IeHI/ISI 00 O6HII/IX HAaYYHBIX IMPUHIUITIAX IPOMBIIIJIICHHOI'O ITOJTYUCHU A BaKHEHIITIX
BCIICCTB.

YenoBek B MHPEC BCHICCTB W MATCPHUATIOB: BaKHEHUIIIHE CTPOUTCIIbHBIC MaTCpUalIbl,
KOHCTPYKIOHMOHHBIC MaTCpHalibl, KpaCKH, CTCKJIO, KEpaMHKa, MaTCpuajibl IJId 3SJICKTPOHUKU,
HaHOMATCPUAJIbl, OPIraHUYICCKHUEC U MUHCPAJIbHBIC y2[06peHI/I}I.

Xumus u 3J0POBBC UYCJIOBCKA: IIpaBUJIa HCIIOJB30BAHUA JICKAPCTBCHHBIX IIPCIIapaToB,
npaBujia 0e30ImacHoro HCIIOJIBb30BaHUA npernapaTroB OBITOBOI XHUMHUHU

B [TIOBCEHEBHOU KU3HMU.

MexnpeaMeTHBIE CBA3H.

Peanuzarus MexnpeIMeTHBIX CBSI3€i PU U3y4eHUHU O0IIel 1 HeopraHuyecKoi Xxumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
U TIOHATHH, SABJSIFOIIMXCS CHCTEMHBIMH JUISI OTAENBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CHUHTE3, Kiaccu(UKaus, TMEePUOJUIHOCTh, HAOIIOCHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHUE, SABJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKUI YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe

COCTOSAHHEC BCIICCTBA, (bH3H‘-I€CKPIC BCJIMYHHBI U CAMHUIBI X U3MCPCHUS, CKOPOCTh.

Buonorusi: kietka, opraHusM, JKocHCTeMa, Ouochepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIEC TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorns: Xummdeckas MPOMBINIJICHHOCTb, METAJLIYPTHsd, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTCpHraJoB, CENBCKOXO03SHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpraliosB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBLI 110 XWMMHWU HA
bA30BOM YPOBHE CPEJIHEI'O OBILEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMSA K pe3ylbTaTaM OCBOCHHS OOYYarOLIMMHCS
IpOrpaMM CpeaHero obiiero odopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IPOTrpaMM CPEAHEro o0IIero 00pa30BaHus SBIISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B coorBercTBHE C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUSI IIPeIMETa « X MMHSI» Ha YPOBHE CPEIHET0 00IIero 00pa30BaHus BbIICICHBI
CII/TYIOIIIIE€ COCTABIISIFOIIIUE:

OCO3HAaHHUEC 06y‘-IaIOIJ_[I/IMI/IC$I pOCCPIfICKOfI Fan(HaHCKOﬁ NMACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOITPCACIICHUIO,

HaJIN4Ynue MOTHBAITUU K O6y‘-ICHI/II-O;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JTMYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPaJAULIUK 6a30BON HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBAThCS B CBOEH JEATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYIIUMH [EJIOCTHOM CHUCTEME XHMHUYECKOTO
o0Opa3zoBaHus;



HaJIM4YUEC MNpPaBOCO3HaAHUA 9KOJIOTHYECKOMN KYJIBTYPEI U CIIOCOOHOCTH CTaBUTh e u
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIMuHOCTHBIE PE3YNbTAaThl OCBOECHUS IIpeaMeTa « XMMUS» JOCTUTAIOTCS B €AMHCTBE yueOHOM
U BOCIIMUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU U HJEaJaMU POCCUICKOrO TI'pa)<aHCKOro OOILEecCTBa,
NOPUHATHIME B OOIIECTBE HOpPMaMH M IMpPaBUJIAMU MOBEICHHS, CIOCOOCTBYIOIIMMHU IpoIieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH O0yUarOIIUXCSl.

JImgyHOCTHBIE PE3YIbTAaTBl OCBOCHHA IIPCAMETaA «X MU OTpaxxaroT C(bOpMHpOBaHHOCTB
OIIbITa IIO3HABATECILHON U HpaKTH‘{eCKOﬁ JACATCIIBHOCTHU 06yqa101unx051 110 pain3aluu IMMPUHATBIX
B 06H.[CCTB€ HeHHOCTeﬁ, B TOM YHMCJIC B HaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HaHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPAIKY;

MPEACTABICHUS O COLMAJIBHBIX HOpPMax MW IpaBWjaX MEKIWNYHOCTHBIX OTHOIIECHWUW B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTH NP CO3JaHHUN y‘Ie6HI>IX IIPOCKTOB,
peICHUN y‘Ie6HI>IX W ITO3HABATCJIbHBIX 3a71a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI APYTUX
IpY aHaJIN3€ pa3IMyHbIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTTUTAHMS:

LEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTE€YECTBEHHOM
XHUMHH;

YBaXXCHUA K HNPOHCCCY TBOPUCCTBA B obyactu TCOpHUU W MNPAKTUYCCKOIO MNPUMCHCHUSA
XUMHH, OCO3HAHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAaT JJIMTCIbHBIX Ha6J'II-OZ[€HI/II\/’I,

KPOMMOTJIUBLIX SKCIICPUMCHTAJIBHBIX ITOUCKOB, ITIOCTOSAHHOI'O TPYyJda y‘{éHLIX U MIPAKTUKOB;

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJYyYEHUUM U IOCICIYIOLIEM aHaIU3e
nH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHONW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'0 CO3HAHUS, Y TUYECKOr0 ITIOBEICHMUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHYECKUMHU  SIBICHUSMH,
U NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI H

LICHHOCTH;

TOTOBHOCTU OLIEHUBaTh CBOE IIOBEACHHE U IMMOCTYIIKH CBOUX TOBapI/IIJ_ICI\/'I C TIO3UIUM
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM U OCO3HAHUC MOCIEACTBUI ATUX IMMOCTYIIKOB,

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:



MOHUMAaHUS IIEHHOCTEH 3I0pOBOTO0 M 0OE30macHOTO o00pas3a KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOroIeHnsT TIpaBUJI 0€30MMaCHOT0 OOpAIlleHUs] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
J)KU3HU U B TPYJOBOM JEATEIIBHOCTH;

INOHUMAaHuA HNCHHOCTU IMpaBWJI HWHIUBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e3011acHOTO
IMMOBEACHMS B CUTYyallUAX, YTPOXKAOIINX 310POBbIO U JKU3HU J'IIO,I[GI‘/'I;

OCO3HAHHUA TOCJIEICTBUN W HENPUITHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHHS KOOI,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATEIbCKOW JIeSTENbHOCTH,
OOLIECTBEHHO I0JIE3HOH, TBOPUECKOM U IPYrUX BUIaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCcTHE B PEIICHWU NPAKTUYECKUX 3a7a4 COIHATBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQecCcHuil pa3lIuvHOro pona, B TOM YHCJIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBaXXCHUS K TPYAY, JHOAAM TpyJda U pe3yJibTaTaM prI[OBOﬁ ACATCIIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBUAYATHHON TPACKTOPUHU 00pa3oBaHus, Oyayien
npodeccuu U peanusanun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) IK0JIOrH4Y€eCKOT0 BOCIUTAHUS:

HKOJIOTHYECKU 1E€TIECO00PA3HOTO OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MMOHUMAaHUs TJI00aJIbLHOTO XapaKkTepa 3KOJIOTHYCCKUX HpO6J’I€M, BJIMAHHUA S5KOHOMUYCCKUX
mponeccoB Ha COCTOAHUC HpHpO,Z[HOfI U COIMaJIbHOMI CpCAbI;

OCO3HaHUuA HGOGXOI[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHXKEHUN XUMUM JJIS peuicHus BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOTIE30BAHMA,

AKTHUBHOTO HENPUATHS JCUCTBUM, NPHUHOCAIINX BpPEI OKPYKAIOIIEH NPUPOJHOU Cpene,
YMEHUSI TPOTHO3UPOBATh HEOJArONpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U NPENOTBPALLATh UX;

HaJU4Ms PA3BUTOIO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTWYECKONW KYJIbTYpbI, OIbBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATUBHOMN M COIIMATIBLHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:



c(OPMHPOBAHHOCTH  MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBECHHOM MPAKTHKH;

MOHUMAaHUA cHenuUKA XMMHUU KaK HayKd, OCO3HaHus e€ ponu B (HOPMUPOBAHHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUS 00 OKpYyXKaroIeM
MHUpE KaK O €QUHCTBE IMPUPOJbl U YEJIOBEKa, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAUMMOCTH XHMHHU JIJISi COBPEMEHHOH IMBUIIM3AIUU: B €&
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaYXHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M OKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecreYeHn: yCIOBHI YCIICITHOTO TPY/Aa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YICHA
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'DaMOTHOCTH: IIOHMMAHHs CYIIHOCTM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUMX B HEM H3MEHEHUH,
yMEHHU Jie7aTh 000CHOBAHHbIEC 3aKIIOUEHHSI HA OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJNBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOJIb30BaTh XUMHYCCKUC 3HAHUS A pCHICHUSA HpO6JICM
B PCAJIbHBIX KU3HCHHBIX CUTYAlUAX;

HHTCPECCA K ITIO3HAHHIO U HCCIICIOBATEIIHLCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa3oOBaHUIO, K
AKTUBHOMY TIIOJYY€HHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TPYAA B PA3IMUHBIX cepax NpoPecCHOHANBHOMN AeSTEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yibTaThl OCBOGHHSI Y4eOHOTro mnpeamera «XHUMHS» Ha YpPOBHE
CpeaHero odmero 0opa3oBaHus BKIOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCIMIITMHAPHbIE
(MeXmpenMeTHbIE) 00ILIeHayUYHbIe TOHATHS, OTPAXKAIOLIHNE EIOCTHOCTh HAYYHON KapTUHBI MUpa
U creruuKy METOJI0B TIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPrus, SIBIEHHUE, MpOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIEI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, YIKCIIEPUMEHT U JIpyTHe);

yHUBEpCallbHble  y4eOHble  jaeiicTBusi  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryiasTuBHbBIE), oOecneunBaonie (opMUpOBaHHE (YHKLIMOHAIBHOM TI'pPaMOTHOCTH U
COIMATIbHOM KOMITETEHIIMH 00YJaIOIINXCs;



CHOCOOHOCTh  OOyYaroIUXCs ~ MCHOJb30BaTh  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHBEpCaJlbHble Yy4deOHbIE [EHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MertamnpenMeTHble pe3yJbTaThl OTPAXKAIOT OBJIQJACHUE YHHBEPCAJTBHBIMU YU4E€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

OBJIaIIeHHe YHUBEPCAJIbHBIMHA y‘lCﬁHLIMI/I Nnmo3HaBaTEJIbHbIMH HeﬁCTBHHMH:

1) 6a30Bble JJOrMYeCcKHUE AeHCTBUS:

CaMOCTOATENIFHO (hOPMYJIUpPOBaTh W AKTyalIW3UpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpHBarTh;

ONpeCAC/IAATL LCIIU ACATCIBbHOCTU, 3aAdaBas IIapaMETpbl W KPUTCPUU HUX JOCTUIKCHMHA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BAaTh IIPpHU OCBOCHHU 3HAHUI HpI/IéMI)I JJOTHYCCKOI'O0 MbBIINIJIICHUSA — BbBIICIATDH
XAPaKTCPHBIC  IIPU3HAKHU MOHATHH U YCTaHaBJIMBATb WX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINE MOHATHUA JIA 00BSICHECHUS OTACIBbHBIX q)aKTOB n fIBJ'IGHHﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUU TJIA KJ'IaCCI/I(l)I/IKaIII/II/I BEHIECCTB U XUMHUYCCKUX peaKHI/II\/JI;
YCTaHABJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTBH JIOTUYECKUE PACCyKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AHAJIOTHH ), BHISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS] B pACCMAaTPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH BBHIBOABI U
3aKIIIOYCHUS,

IPUMEHSATH B MPOLECCE MO3HAHMS, MCIOJIb3YeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHWMHYECKOH peakluu — TpU pPeleHHH Y4eOHBIX
MIO3HABATEJIbHBIX U IPAKTUYECKHX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE IPECTABICHUS [
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe UCCJIEI0BATEIbCKHUE IeHCTBUS:

BJIaACTb OCHOBAMH METOJI0B HAYUHOT'O IMMO3HAHHW BEIIECCTB U XUMHUYCCKUX peaKlmﬁ;

dbopMynupoBaTh I1E€IM W 3a7Ja4d  HWCCJICIOBAaHMs, WCIOJBb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CY)KIICHUI;

BJIaACTb HABBIKAMH CAMOCTOATCIBHOI'O IIJIAHUPOBAHHUA W TIMPOBCACHHUA YUCHUYCCKUX

9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOIIOAATh 32 XOJOM IIPOIecca, CAMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTb O000OIIEHHS M BBIBOABI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABISATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

HpI/IO6peTaTB OIIBIT quHquCKOﬁ HCCHCHOB&TGHBCKOﬁ u HpOGKTHOﬁ JACATCIIbHOCTH,
IMPOSABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOJO0OB PCHICHUA
IMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOA0B IIO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYJISpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
AHATM3UPOBATH HHPOPMAITUIO PA3TUYHBIX BUIOB U (DOPM MPEICTABICHUS, KPUTUICCKH OLICHUBAThH
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHATh pPa3IUYHbIE METOJbI TIpPU TOUCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1JIs BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

IpUOOpETaTh ONBIT MCHOJIb30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpejctaBieHuss nHGOpPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAayYYHbIM $3BIK B KauecTBE CpeJICTBAa INpU pabdOTe C XUMHUUYECKOM
uHpOpManuel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MYEeCKue W MaTeMaTW4yecKHe) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJb30BaTh U Hp606pa3OBBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTISITHOCTH.

OBnaneHne YuuBepCaJdbHBIMU KOMMYHUKATUBHBIMHA JeMCTBUSIMMU

3a/laBaTh ~ BONPOCHI IO  CYIIECTBY OOCyXKJaeMod TeMbl B  XOJ€ JaMajora
W/WIA JTUCKYCCHUU, BBICKA3bIBaTh HJIEH, (POPMYIHpPOBATH CBOW MPEUIOKEHHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TTPEJIOKEHHOM 3a/1a4u;

BBICTYNIATh C IPE3CHTALMEN PE3yNbTATOB ITO3HABATEIBHOM JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
HKCIIEPUMEHTA, MPaKTUUYEeCKOH pabOThl IO HCCIEIOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTro IIPOEKTa u (dbopmynrpoBaTh BBIBO/IbI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIEA0BAHUN MYTEM COTJIaCOBAHUS MO3UIIMNA B X0/1€ 00CYKIeHUS
¥ 00OMEHa MHEHUSIMH.

OBnaneHne YHUBEPCAJIbHBIMHU PEryjJssTUBHBIMHA JeHCTBUSAMH:



CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
ompenenss e€ Ieau W 3aJaud, KOHTPOJIMPOBATH M MO MEpe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeularaéMblii alrOpUTM JIEHCTBUH IPU BBINOJHEHUH Y4E€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYIICCTBIIATL CAMOKOHTPOJIb CBOCH JCATCJIIBHOCTH Ha OCHOBE CaMOaHaJIn3a U CaMOOICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

Hpe,I[MeTHBIe pe3yibTaThl OCBOCHUA KypCa «OpraHI/ILICCKaSI XUMUA» OTPAKAKOT!:

c(hOpMUPOBAHHOCTDH MPEJICTABIICHUN O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIU XHUMHH B TO3HAHWM SIBJICHUN MPUPOJBI, B ((OPMHUPOBAHUH MBINUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMON I pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON CpeliE;

BJIAJICHHUE CHCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroline
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JICKTPOHHAsT 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyrna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIH OO0BEM, YIJIEPOJTHBIM  CKEJNeT,
GbyHKIIMOHAIbHAS TPYMMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJOTHYECKUN psiA, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHNS); TEOPUH U 3aKOHBI (TEOPUsI CTPOEHUSI OPTaHUUECKUX
BemectB A. M. byrtnepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEKAllUe B OCHOBE MOHHUMAaHUs
MPUYIUHHOCTHU U CUCTEMHOCTU XUMUUYCCKHUX HBHGHHﬁ, q)aKTOJ'IOFI/I'—IeCKI/Ie CBCIICHUA O CBOfICTBaX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM MCIOIB30BAHNN BAKHEHUIITUX OPTaHUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JEATEIHPHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUM BBISBJIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTAaHABIMBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME ITOHATHUS IIPU ONMCAHUU COCTaBa, CTPOEHUS U
MIPEBPAILEHUI OPraHMYECKUX COCTUHEHNN;

C(OPMHPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
Y YPaBHEHUI XMMHUYECKMX pEaKLUi, U3rOTABIMBATh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELICCTB
JUISL WIUTIOCTPALIMK UX XMMHUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS;



c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh NMPUHAAICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpynie COeIuHEeHUN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME  COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctematudeckoii HomeHkiatype (IUPAC), a taxxke
NPUBOAUTH TPUBHUAJIbHBIE HA3BAHMS OTICJIBbHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOIMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TII0OK03a, (QPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

Cc(OPMHUPOBAHHOCTE YMEHMS OIPEIENATh BHUIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

C(l)OpMI/IpOBaHHOCTb YMCHUSA TMPUMCHATH ITOJIOKCHHA TCOPUU CTPOCHUA OPTraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIA 00BICHEHHUS 3aBUCHMOCTH CBOWMCTB BCIICCTB OT UX COCTaBa U
CTPOCHU; 3aKOH COXPAHCHUA MAaCChl BCUICCTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpU30BaTh COCTaB, CTpoeHue, (Qunyeckue u
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeTaH, 3TaH, STHWJCH, MPOMWICH, aneTWieH, Oyramuen-1,3, merwnOyramuen-1,3, OeHzo,
METaHOJ, ITAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTalbJIeTH/l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXIY HUMU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHUSl XapaKTepU30BaTh HCTOYHHUKHM YIJIEBOAOPOIAHOIO ChIPb
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI HUX MEpPepadOTKU U MPAKTUUYECKOE MPUMEHEHHE
IPOJYKTOB NEPepabOTKHU;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHUS 110 XHMHUYECKUM YypaBHEHUAM
(Macchl, 00bEMaA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WM IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHHM 00 OCHOBHBIX METO/aX HAYYHOTO
MO3HAHUS, MCIOIb3YEMbIX B XWMHHU I[pPU HM3YYEHUH BEIIECTB M XUMHUYECKUX SIBJICHUU
(HaOnrofieHne, W3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XAMHWYECKHUE 3HAHUS ISl TPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallHUsIX, CBA3aHHbBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOII0OIaTh MpaBUiIa MOJb30BAHUS XUMUYECKOW MOCYAON U
1abopaTOpHBIM 000PYIOBAaHKMEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M BBIIOJIHATh XUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB IMPU HArPeBaHUH, MOJYUYECHHE ITUIICHA U U3YYEHHUE ero
CBOICTB, KAUECTBEHHBIE PEAKIIMN OPIraHUYECKUX BEIIECTB, JIeHATypalus OelIKOB IPU HArPEBaHUH,
I[BETHBIE PEAKIIMU OEIIKOB) B COOTBETCTBHH C MPABUIIAMHU TEXHUKU O€30MaCHOCTH MPH 00paIieHUN
C BeILIeCTBaMH U J1aOOpaTOpPHBIM 00OPYJOBAaHHEM, IMPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
HKCIIEpUMEHTa B (OpPME 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuil U (opMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;



c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMAIIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nudopmanuu, UHTEpHET U ApYyrux);

c(hOpMUPOBAHHOCTh YMEHHH COOJIOJAaTh IpaBUjIa HKOJOTHYECKU I1eJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS U
OKpYKarolllel MpUpOJHOM CpeJbl, 0CO3HABATh OMACHOCTH BO3JACHCTBHUSI HA KUBbIC OPraHU3MBI
ONPEAECNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica mnokasarens [IJIK, moscHaTre Ha
npuMepax CrocoObl YMEHBIIICHHsI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JCHCTBHS HAa OPraHU3M
YeJIOBEKa,

JUIA 06yqafonmx051 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbsA: YMCHUC IMPUMCHATH
3HAaHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJaXx IMO3HaHHs BEIICCTB U XUMHUYCCKUX HBJ'IeHPIfI;

JUTSI CIIETIBIX U CIA0OBUAAIIUX O0YYAIOMIMXCS: YMEHHE UCIIOJIb30BaTh PElbe(PHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 1i1s 3anucu XuMu4eckux GopmyiL.

11 KJIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011ast U HeopraHuyeckas XUMHsD» OTPakatoT:

c(OPMHPOBAHHOCTB MPE/ICTABIECHUI: 0 XUMUYECKOI COCTaBISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHMpA, POJIM XMMHM B TMO3HAHUU SIBJICHUN MPUPOJbI, B (HOPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMON [uIl peIIeHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHHS] K CBOEMY 3[0POBBIO U
IIPUPOJHON Cpene;

BIIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJa, MOJb, MOJSIPHBIH O00BEM, BaJIEHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBaJIeHTHAas, MOHHAs, METAUINYecKas, BOJOpPOJHAs),
KpUCTAJUIMYECKasi  pemETKa, TUIIBI XMMHYECKMX  pEakUHi, pacTBOp,  DJIEKTPOJIUTHI,
HEJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs NUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peaklii, XUMUYECKOe PaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHS AJIEKTPOIUTHIECKON
aucconyanuu, nepuoandeckuil 3akon J1. M. Menneneesa, 3aKOH COXpaHEHMsSI MACChl BEILECTB,
3aKOH COXpaHEHUs U TMPEBpallleHUs] SHEPruu MPU XUMHUYECKHX PEeaKIusixX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMWM, MHUPOBO33PDEHUECKUE 3HAHHUA, JIEKAIIUE B OCHOBE IOHMMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTrHUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M 0e30MacHOM HCIIOJIb30BAaHUM BAKHEHIINX HEOPTaHMYECKHUX BELIECTB B
OBITY U IPAKTUYECKOMN JAEATETbHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUU BBISBJIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTAaHABIMBATh
UX B3aUMOCBA3b, HUCIIOIB30BATh COOTBETCTBYIOIIME IOHATUS IPU ONMCAHUM HEOPTraHUYECKHUX
BEILIECTB U UX IPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUH HCIOJNB30BaTh XUMHUYECKYIO CHUMBOJUKY JUJISi COCTaBICHUS
dopMyn BemeCTB M ypaBHEHHH XUMHYECKUX pEAKLUUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy



(IUPAC) u TtpuBHanbHBIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeELIECTB (yrapHblil ras,
YIJIEKUCTBIA ra3, aMMUak, rameéHas M3BECTb, HETrall€Has W3BECTb, NUTbEBAs COJA, IMUPUT U

Apyrue);

c(OPMHPOBAHHOCTh YMEHUH OINPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJspHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEIUHEHMI;

c(OpPMUPOBAHHOCTh YMEHHI YCTAHABIIUBATH MPUHAIICKHOCTh HEOPTAaHMUECKUX BEIICCTB
[0 X COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHUN (IPOCThIe BEIIecTBa — METAJUIbI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEPHBIC TUAPOKCHUIBI, COJTH);

c(OpMUPOBAHHOCTb ~YMEHMM  pAacKpbIBaThb CMBICH  Iepuogudeckoro 3akoHa /.
. MenneneeBa U JEMOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOLIYIO, OOBSICHUTEIbHYIO U
HPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMUUECKUX 3JeMEHTOB /Jl.
W. MenpesneeBa, UCMONb3YsS TMOHATHS «S-, P-, O-3JI€EKTpOHHBIE OPOUTAIN», «IHEPrETUUYECCKHUE
ypOBHI/I)), 06’[)$ICH$[TI) 3aKOHOMepHOCTI/I N3MCHCHUSA CBOfICTB XUMHUYCCKUX DJOJICMCHTOB U HX
COeIMHEHUI 1o mnepuojam u rpynnam llepuoanmyeckoil CUCTEMBbl XMMHUYECKUX 3JIEMEHTOB /l.
H. Menneneena;

c(OpMHUPOBAHHOCTh YMEHU XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3JINYHbBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHWE I'€HETHYECKON
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOILBIO YpaBHEHUI COOTBETCTBYIOIUX
XUMHUYECKHUX PEAKIIU;

c(OPMHPOBAHHOCTh YMEHHUsS KJIacCU(UIMPOBATh XMMUYECKHE PEAKLUU 1O PA3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIIOBOMY 3((eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOpaTUMOCTH PEaKIuy, Y4acTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YpaBHEHUS pEAKLIUN pa3InYHBIX TUIIOB, TOJHBIE U
COKpAIllEHHbIE ypaBHEHUS peakiMii MOHHOTO OOMEHa, YYUTHIBas YCJOBHUS, MPU KOTOPBIX 3TH
peaKkuu UAyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh yMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHUYECKHX BEIIECTB, PACIO3HABATH OIBITHBIM IIYTEM HWOHBI,
MPUCYTCTBYIONIUE B BOJIHBIX PACTBOPAX HEOPTAHMYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT
pa3aNyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh XUMHUUECKHE MIPOLIECCHI, JIEJKAIIHE B OCHOBE
MPOMBIIIJIEHHOTO TOJIYY€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takke Cc(HOPMHUPOBAHHOCTh



npefcTaBieHuid 00 OOMMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMaX XHUMUYECKOTO
IIPOU3BOLCTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi 0 BEILIECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUH TIa30B NPU XUMHYECKHX
peaxIusx, Macchl BelIecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MAcChl BEUIECTB, IPEBPAILICHUS U COXPAaHEHUS YHEPIHH;

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYA0N U
n1abopaTopHEIM 000pYIOBaHUEM, a TAKXKE TpaBuUiia 0OpAIEHHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

C(OPMUPOBAHHOCTh YMEHHWH IUIAHMPOBAaTh W BBINOJIHATh XMMHYECKHHA JKCIIEPUMEHT
(pa3nmoXkeHHe TEpOKCHIa BOJOpPOJAa B NPUCYTCTBUHM KAaTallM3aTopa, OIPEICIICHHE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATBHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMW, PeaKUUH HMOHHOTO OOMEHA, KauyeCTBEHHbBIC PEaKIMH Ha
cynb(har-, KapOoHAT- U XJIOPUIA-aHUOHBI, HA KATHOH aMMOHWS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3a1a4 1o TemMaM «Metamubly U «Hemeramibl») B COOTBETCTBHM C TIPaBHJIAMU TEXHUKH
0€30MacHOCTH NpU 0OpaIleHNUH C BELECTBAMH U JIa0OPaTOPHBIM 000pYyI0BaHUEM, MPECTABIIATh
pe3ysbTaThl XUMHYECKOTO SKCIEpHUMEHTa B (opMme 3ammcu YpaBHEHUH COOTBETCTBYIOIINX
peakuuii ¥ GOopMYyTUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeicTBAa MACCOBOM KOMMYHHUKAIMU, IHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa HKOJOTMYECKU IEIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOM JEATEIBHOCTH B IEJIAX COXPAaHEHHs] CBOETO 3/I0POBbSl U
OKpYXKarolllel NMPUPOJHON Cpelbl, OCO3HABATh OMACHOCTb BO3IAEHCTBHUS HA YKHUBBIE OPraHU3MBbI
OmpeeNIEHHBIX BEIIECTB, TOHUMAasi cMbIc Tokaszarens [1JIK, mosicHaTh Ha mpuMepax crocoOb!
YMEHBIIEHUS U MPEIOTBPALLEHUS UX BPEHOIO BO3JAEHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA 06yqafoumxc>1 C OIrpaHUYCHHBIMU BO3MOXHOCTAMH 3H0POBbA: YMCHHC INPHUMCHITH
3HAaHHUS 00 OCHOBHBIX JOCTYIIHBIX METOAaX MO3HAHHWA BCIIECTB U XUMHWYCCKUX HBHGHHﬁ;

JUTSI CTIETIBIX U CIA0OBUAALINX O0YYAIOIIUXCS: YMEHHE UCIIONIb30BATh PEbe(HO-TOUEUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumudeckux Gopmys.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne n/mn HanmeHnoBaHue pa3ienoB U TEM IPOrpaMMbl
Bceero

Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHUH

11 [Ipenmer oprannueckoil xumuu. Teopust CTpOEHUS OPraHUYECKUX COEAUHEHNUN A. M. 3

byrneposa

Hroro mo pasneny 3
Paspen 2. Yriesonopoabl

2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2

2.2 HenpenenbHbie yriaeBoAOpOIbI: aTKEHbI, aJIKaUCHBI, ATKHHBI 6



No /it HanmenoBanue pa3zienoB v TeM NporpaMMbl

2.3 ApoMaTudecKue yriieBoa0po/bl

2.4 [TpupoHbIE HCTOUHUKH YTIIEBOIOPOAOB U UX IepepadoTKa
Hroro no pazneny

Pazaen 3. Kuciopoacoaepaxamme opranndecKue coeMHeHust

3.1 Cnuptel. Genon
3.2 Anbnerunsl. Kap6onossie kucnotel. CaoxHbIE 3(UpPbI
3.3 YrneBoas

Hroro no pazneny
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus
4.1 AMuHBI. AMUHOKHCIIOTHI. benku
Uroro no pazneny
Paspnen 5. BeicOKOMOJIEKY I pHbIE COCAUHEHUS
5.1 ITmactmaccel. Kayuyku. Bosiokna
Uroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME
11 KJIACC

Ne HanmenoBanue pa3neinoB U TeEM IpOrpaMMbl
n/n

Pa3pnen 1. Teopernueckue 0CHOBbI XUMHH

1.1 Crpoenune atomoB. [lepuoanueckuii 3akon u [lepuoanueckas
cucteMa xuMudeckux snemenToB J[. 1. MennaeneeBa

1.2 Crpoenue BemecTBa. MHOroo0Gpasue BemecT
1.3 Xumuueckue peakiuu

Hroro no pasneny

Pa3nea 2. Heoprann4yeckasi xumust

2.1 Merannsl

2.2 Hewmerammsr

2.3 CBs3b HEOPTaHUYECKUX U OPTAHUYECKUX BEIIECTB
Hroro no pazneny

Paznen 3. Xumus v :Ku3Hb

3.1 Xwumwus 1 KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

ITOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Bcero

2
2
34

KomnunuectBo yacoB

Bcero KonTponbHbIE IIpa
paboTHI ]



Ne i/t

10

11

12

13

14

15

16

Tema ypoka

Bcero  KoHtposnbHbIe
paboThI

IIpeamer OpraHM4ecKor XUMHUH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE

Teopust CTpOCHUST OPTaHUYECKUX 1
coenunenuit A. M. byrneposa, e€
OCHOBHBIE TTOJIOKECHUS

[IpencraBnenue o KiaccuPpUKALNH 1
OpPTaHMYECKUX BEIICCTB.

Homenkinarypa (cucremMaTtuueckas) u
TPUBUAIBHBIC HA3BAHUS

OpPraHUYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUH PSJT

MeraH 1 3TaH — HIpocTenIne 1
IPEJCTaBUTEIIN AJIKaHOB

AJIKCHBI: COCTaB U CTPOCHHE, 1
CBOMCTBA

OTUJIEH U IPOIUJIEH — IpocTeiine 1
IPEJCTaBUTEINN AJIKEHOB

[TpakTuueckas pabora No 1. 1
«[TomydyeHue STUIICHA U U3YUEHUE €TO
CBOWCTB»

Ankanuensl. byraauen-1,3 u 1
meTtmiOytaauen-1,3. [onyuenune
CUHTETHUYECKOTO KayuyKa U pe3HHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH 1
CTPOEHHUsI, TOMOJIOTHYECKUM PAI.

AneTuieH — npocTenmmn

IIPEACTABUTEND AIKUHOB

Beruncienus no ypaBHEeHHUIO 1
XUMHUYECKOU peaKkuu

ApeHbl: 6EH30J1 U TOTYOJI. 1
TOKCHYHOCTH apEHOB

['eneTnveckas CBSI3b yriaeBOJI0OPOIOB, 1
MPUHAUISKANINX K Pa3TMYHBIM
Kjaccam

IIpupoaHbIE HICTOYHUKHI 1
YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u

MOMYyTHbIE HEPTSAHBIE ra3bl, HEPTH U
IPOAYKTHI €€ epepaboTKH

[TpupoaHbIe HCTOYHHUKH 1
YTJIEBOJOPOAOB: IPUPOAHBIN I'a3 U

HOIyTHBIE HEPTSHBIE ra3bl, HEPTH U
MIPOJIYKTHI €€ mepepaboTKu

KoHnTtposbHas paboTa mo pa3aeny 1 1
«YTIIeBOIOPOABD)

KonnuecTtBO yacoB

[TpakTrueckue pad
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Tema ypoka
Bcero  KoHtposnbHbIe
paboThI
IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: 1
METaHOJ U 3TaHoj. BogoponHas cBs3b
MHoroaromMHbie COUPTHI: 1
STWJIEHIJIMKOJb U [NIMLEPUH
DeHOoII: CTPOCHUE MOJIEKYJIBI, 1
buznyeckue 1 XuMHUYeCcKre CBONCTBA,
MIPUMEHEHUE
Anpaeruapl: GopMaIbaeTUI U 1
aneTanbaerul. AIeToH
OaHOOCHOBHEBIE MpeeTbHbIC 1
KapOOHOBBIEC KUCIIOTHI: MypaBbUHAS U
YKCyCHas
[TpakTuueckas paborta No 2. 1
«CBolicTBa pacTBOpa YKCyCHOM
KHUCITIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, 1
KaK MPEJICTaBUTENIN BBICIITUX
KapOOHOBBIX KUCIIOT
Mpi1a KaK COJM BBICIIUX KapOOHOBBIX 1
KHCJIOT, UX MOIOIIee JIeiicTBIE
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE 1
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(UpPOB
Kupbr: Tunponus, NpuMeHEHHE, 1
Ouoyoruveckasi poib KHUPOB
VYrneBoabl: cocTaB, KilacCUpUKaI. 1
Baxueiimme npeacraBuTeNu:
IJII0K033, PPYKTO3a, caxapo3a
Kpaxman u nemnronos3a kak 1
MIPUPOIHBIC TTOTUMEPHI
KonTtponbHas pabota mo pazaery 1 1
«Kucnopoaconepxamue
OpraHUYECKHUE COCTUHEHUS»
AMWHBI: METHJIAMUH W aHWJIWH 1
AMHWHOKHUCIIOTHI Kak aMm(pOTEepHbBIE 1

OpTaHHYECKHUE COCTUHEHUS, UX
ononoruueckoe 3Hauenue. Ilentuanl

benku kak npupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS

OcHOBHBIE OHATUS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COEMHEHUN

OCHOBHBIE METO/IbI CHHTE3a 1
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI.
[InacTmaccel, KaydyyKH, BOJIOKHA

KonnuecTtBO yacoB

[TpakTrueckue pad



Ne /it Tema ypoka KonnuectBo yacoB

Bcero  KoHtposnbHbIe [TpakTrueckue pad
paboThI
OBUIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOI'PAMME

11 KJIACC

Ne Tema ypoxka Konuuectso

n/m Bcero KouTponbHbie

paboThI

XUMHYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs KOH(UTYpaILlUs aTOMOB

2 Tlepuoawueckuii 3akoH u [leproanyeckas cucTeMa XUMUYeCKuX daemenToB J[. 1
N. MenneneeBa, ux CBsI3b ¢ COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB

3 3aKOHOMEPHOCTH M3MCHEHHS CBOMCTB XUMHUCCKUX DJIEMEHTOB M UX 1
COCIMHEHHH 1O TpyIIaM U MepruoiaM. 3HaYCHHUE MEPUOTUIECKOTO 3aKOHA U
cUCTeMbl XUMHUeCKHuX 31emMeHToB J[.11. MeHneneeBa B pa3BUTHUN HAYKH

4 CrtpocHue BellecTBa. XUMHUECKas CBsI3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHUs 1
KOBAJICHTHOM CBs3U. BogoponHas cBs3b

S BasieHTHOCTb. DJICKTPOOTpUIIATeIbHOCTh. CTeNeHb OKUCIeH . BeriecTBa 1
MOJIEKYJIIPHOT'O U HEMOJIEKYJIIPHOT'O CTPOCHHMS

6 TloHsATHE O AMCHEPCHBIX cUCTeMaX. VICTHHHBIC M KOJUTOMIHBIC PACTBOPBI. 1
MaccoBas 71071 BeIIeCTBa B pacTBOpe

7 Knaccudukaryst 1 HOMEHKJIaTypa HEOPraHUIECKUX COCTUHCHHH. 1
['eneTnyeckast CBSI3b HEOPraHUYECKHUX BEILIECTB, PA3JTUYHBIX KJIACCOB

8  Kiaccudukarusi XUMHUYECKHX PEaKIuil B HEOPTraHUIECKON U OPTaHUIeCKOM 1
XUMUHU. 3aKOH COXPAHEHUST MACChI BEIIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YIHEPTUU TPU XUMHUECKUX PEAKIIMIX

9  Ckopoctb peaknuu. OOpaTHUMbIe peakiii. XMMHYSCKOE paBHOBECHE

10 TIpakTuueckas padota Ne 1. «BiusiHue pa3nuuHbX (paKTOPOB Ha CKOPOCTh 1
XUMHUYECKON PEAKITUN»

11 DnekrponuTtHyeckas auccormaiys. [lonsTue o BogopoaHoM mokazarene (pH) 1
pactBopa. Peakiiun nonHoro oomMeHa. [ uaponn3 opraHn4eckux u
HEOPraHUYECKHX BEIEeCTB

12 OkucauTEIbHO-BOCCTAHOBUTEIbHBIC peakiin. [ToHATHE 00 3JIeKTPOIH3e 1
pacIiaBoB U pacTBOPOB COJIEH

13 KonTtposbHas padboTa mo paznueny «TeopeTuueckue OCHOBBI XUMUI 1 1

14 Metamibl, ux nosoxxeHue B [lepuoaudeckoi CucTeMe XUMUIECKUX IeMeHTOB 1
J1I. . MenneneeBa u ocoO€HHOCTH CTpoeHHs aToMoB. Ob61mue dusndeckue
CBOMCTBa METAJIJIOB

15 CnnaBel META/UIOB. DIEKTPOXUMUYCCKUN PSIJT HATPSDKEHUH METAJIOB

16 Xwumuueckue CBOMCTBA BAXXHEHUIITMX METAJIOB (HATPH, KaIHii, KAJIbIIUH,
Mar"ui, aTloMUHHUI) U UX COeTMHEHUN

17 Xwumudeckue CBOMCTBa XpOMa, MEJIA U UX COSJTMHECHUIN

18 XwumMmuueckue CBOMCTBA IMHKA, KEJIE3a U UX COETUHEHNI

19 TlpaxTtuueckas padota Ne 2. "PemieHre SKCIIEpUMEHTAIBHBIX 3aa4 110 TEME 1

«Metamas"



Ne Tema ypoxka Konuuectso

n/m Bceero KouTponbHbie
paboThI

20 Hemerauibl, X NojokeHUe B [lepnoanyeckoil cucreMe XUMUYECKHX 1
anemeHToB /. 1. MenaeneeBa u 0cCOOEHHOCTH CTPOSHHS aTOMOB

21 dusnyecKre CBOMCTBA HEMETAIUIOB. AJUIOTPOIIHS HEMETAILIOB (Ha puMepe 1
KHCJIOpOJia, cepbl, hocdopa u yriepoia)

22 XuMudeckue CBOWCTBA raJlOreHOB, CEPhI U MX COCAMHEHUI

23 Xwumunyeckue CBOWCTBaA a30Ta, (hocodpa U MX COCAUHEHHIMA

24  XuMudeckue CBOWCTBA YIIEpOaa, KPEMHHS U UX COCAMHEHUI

25 TIpuMmeHeHHE BaKHEHIINX HEMETAJIOB U MX COCAMHEHHIMA

N T

26 (O600meHne U cucreMaru3anus 3Hannil o teme «Hemeramey. Berancnenus
110 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U TEPMOXUMUYECKUE PACUETHI

27 Tlpaktudeckas padota Ne 3. «PeieHne 3KCIiepuMEHTANIbHBIX 33/1a4 [0 TeMe 1
"Hemerassl"»

28 KonrtponbHas pabota mo Temam «MeTamisi» u «Hemeramibiy 1 1

29 HeOpraHI/IquKI/IC H OPraHu4CCKHUEC KHCIIOThI. HeOpFaHI/I‘IeCKI/IC U OPraHUYCCKUC
OCHOBaHUA

30 AmdoTepHbIe HEOPraHUYECKUE U OPraHUICCKUE COCAMHEHHS. | eHeTHYeCKast 1
CBA3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB

31 Posib XUMHHU B 00ECTIEUCHUH YKOJOTUIECKOM, SHEPTeTHUCSCKON U MHIIEBOM 1
0€30MMaCHOCTH, PAa3BUTUU MEIUIIUHBI

32 TlpexacraBieHus 00 OONMIMX HAYYHBIX MPUHIMIIAX POMBIIUICHHOTO OMyueHus 1
BAOKHEHILINX BEIIECTB

33 UYenoBek B MUPE BEIIECTB U MATECPUAIIOB
34  XwuMmmus M 3710pOBbE YEITOBEKA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2

YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJBbHBIE YYEBHBIE MATEPHAJIBI 1JISI YUEHUKA

Xumus, 10 knacc/ Pyasutuc I.E., Penbaman O.I., AKunoHepHoe oblectso «M3aaTenscTso
«[poceBeweHne»

e Xumusa, 11 knacc/ Pyasutuc I.E., Penbaman ®.I., AKumoHepHoe 061ecTBo «M3aaTenbCcTso
«[poceBeweHne»

METOAUNYECKUE MATEPUA/bI A1 YYUTENA

MeToamKa pelieHms 3a4a4 no xumum_ AbkuH 1 1971 -200c.pdf (vk.com)

LIUOPOBbLIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

MeToamnyeckas nomoulb no cepum JinHua YMK B. B. J/lyHuHa. Xumua (10-11) (Y) — Kopnopauus
Poccurickni yuebHumk (u3gatenocrso Apoda — BeHtaHa) (rosuchebnik.ru)

CH0pHMK camocT. pab. no xumuu. 8kn_HosowmnHcKMM, HosowmnHckas 2013 -112c.pdf (vk.com)

TecTbl N0 XuMuK. 8kA. (cnHU) K yy. Pyasutunsa, Penbamara 2013 -96¢.PDF (vk.com)



https://vk.com/doc112594009_437410871?hash=rrIimWMv9QXeEcBGS72Nr6a1NpZ7dT3ZuMxmEzRWq20
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-v-v-lunina-himiya-10-11-u/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-v-v-lunina-himiya-10-11-u/
https://vk.com/doc112594009_437406512?hash=iZ1BZgXxzvIsacz3nfg4lZcJm8ycU4D0toGTWvIBE5c
https://vk.com/doc112594009_437406517?hash=Xc1AW7zG9XG3y65hRuQzmoSqZWnpCDLB8ahzuMp4jnP
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