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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMUMHM Ha YpPOBHE cpeaHero ooOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanuuny, TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTENBPHONM MPOTPAMMBI CpPEAHET0 00mero oOpa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeAepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yuérom Konmenmuu mpemnogaBanus
yueOHOro mpenMera «XUMHUS» B 00pa30BaTeNbHBIX opraHu3anusx Poccuiickoi
®denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX ToNokeHu «Crparerun pa3BUTHS BocnUTaHus B Poccuiickoit
®epnepanuu Ha nepuon 1o 2025 roma» (Pacnopstoxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO/J0B K pa3pabOTKe MPOrpaMMmbl MO XMUMHUH, K ONPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHs 00YYAIOIIUXCSl CPEICTBAMU
yueOHoro npeamera «Xumusi» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyainbHble TosiokeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
COJIEpKaHUsl, pPE3yJbTaTOB OOyuYeHHUS] U TpPeOOBAaHUU K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMM, SIBISIETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXWAT 3aBEpUIAIOLIMM 3TallOM pealu3aludu  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIFOUEBBIX LEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHUsA. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB NPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeN0OBeKa, a TaKXKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0pOBbI0 M TPUPOAHOW cpene. Peanmusyercs Xumudeckoe 0Opa3oOBaHHE
oOydJaromuxcsi Ha YpOBHE CpeHero oO1iero oopa3zoBaHusl CpeACTBAMHU y4eOHOTO
npeaMera «XUMHS», COJIEpkKAHUE U TOCTPOEHUE KOTOPOTO OIPEACIICHBl B
nporpaMme MO0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMHUH, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI U B MATEPHAILHON KU3HU OOINECTBa, a TaKXKe C YIETOM
oOlMX 1eaed M TPUHLHUIIOB, XapPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeaHero oo1miero oopasonanus B Poccutickoit denepanum.

XuUMHST KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT 0coOyk poiib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IpPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMUU HAa OCHOBE NMOHMMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHUSA B3aUMOCBS3H MEXY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU 00JIACTSMU MPUMEHEHUS.



TecHO B3aMMOJENCTBYS C IPYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHUs CTaJla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIIOBUEM YCIIELIIHOTO
TpyJa W >KM3HUM KaXI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
CO3UJAaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HAa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — CHIPbEBOM,
YHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBHM € OOmMMMH LEASIMH W TPHUHLUIAMU CPEIHEro o0OIIero
oOpa3oBanus coaepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
W3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJTOTOBKY
oOyvaromuxcs, HEOOXOOUMYI0 MM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B JKU3Hb COLAYMAa, IPOJOJDKEHHUS
o0pa3oBaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBnsitomiuMu ~ TipeAMeTa  «XUMHsD  SBISIOTCS 0a30Bble KypChl —
«Oprannveckas xumuss» U «OOmas W HeEOpPraHuyeckas XUMHUSD, OCHOBHBIM
KOMITOHEHTOM COJEP’KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUU M0 HEOPTaHMYECKON XMMHUU (C BKIIOUCHHEM 3HAHUN W3 OOIIEeH XUMHH) U
OpraHn4ecKkor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWM NPU U3YYCHUU
npeaMera 00eCHeuMBaEeT BO3MOXHOCTh PACCMOTPEHHS BCErO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB ¥ TEOPUIN XUMHUH.

Crtpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHsS» c(popMupoBaHa B MporpamMme MO XMMHUHU Ha OCHOBE
CUCTEMHOTO TIOJIXO/Ia K W3YYCHHIO Y4yeOHOTO MaTepualia U 0O0YCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpenenEHHbIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHMHHM BEUIECTBA
paccMaTpUBAOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOCHUS OPraHUYECKHUX
COCIVMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHMYECKHX M  IJIEKTPOHHBIX
OpeacTaBlIeHUd O cTpoeHuu BemlecTB. CBeneHuss 00 H3yd4aeMbIX B Kypce
BEIIECTBAaX JAIOTCS B PA3BUTHU — OT YTJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHnyeckod XUMHUM IIOJIYYarOT pPa3BUTHUE
chopMUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUsl MEpPBOHAYAIBHBIC
MPEICTABIICHUS O XUMUYECKON CBS3H, KIACCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOM pEeaK1u.

[Ton HOBBIM yrioM 3peHHs B MpeaMeTe «XuMus» 0a30BOro ypoOBHs
paccMaTpuBaeTcs M3yYEHHBIH Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
TEOPETUYECKUM Marepuan M (PAKTOJIOrMYECKHE CBEACHHS O BELIECTBAX W
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» O0y4aromuMCsl TPENOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX U METOJOJOTMYECKUX IMO3UIHUH,



riy0’ke TOHATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMHA 3TOro 3akoHa — OT
o0o01mIaroie 10 00BACHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BOXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, & TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSX IIpOTeKaHus JonojHserca B Kypcax 10 m 11 xmaccos
AIIEMEHTAMHU COJAEpP’KaHUS, WUMEIOIHUMH KyJIbTYpOJOTMYECKUH M TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAHUIO B3aWMOCBS3UM XHMHH C
JPYTMMH HayKaMH, PacKpbIBAalOT €€ pOjb B IO3HABATEIBHOW M IPAKTUYECKOU
JESATEIIbBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBa)KEHHS K IIPOLECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUH XUMUHU, TOMOTarOT
BBIITYCKHUKY OpPUEHTUPOBATHCSA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0iemax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIMBATH HMH(YOpPMALUIO H
IPUMEHATh €€ I INONOJHEHWs 3HAHWM, PEIICHUS WHTEIUIEKTYaIbHBIX MU
HKCIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3a7a4. B 1enom conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKONM OCHOBBI I TMOHUMAHUSA
bunocockux HAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTABOM M
CTPOEHHEM, II03HABAEMOCTh MPUPOJAHBIX SIBJICHUHA IyTEM 3KCIEPUMEHTA H
pEelIeHUs] MPOTUBOPEYMM MEXAYy HOBbIMU (aKTaMHM U TEOPETHUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PEIIEHUH SKOJOTUYECKUX MPOOIIeM, a
Takke MpoOJeM cOepeKeHUs! FIHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B miaHe pemeHus 3agad4  BOCIHUTAHHS, Pa3BUTUS M COLMAIU3ALMU
OOy4YaromMXcsd MNPUHATHIE MPOTPAMMOM MO XUMHUHU MOAXOAbl K OMNpPEIEIECHUIO
COJIEp)KaHUSI M TOCTPOEHUs TNpeIMeTa MpeaycMaTpuBaloT (HOPMUPOBAHME
YHHUBEpPCAJbHBIX Y4E€OHBIX JEWCTBUH, HMEIOMUX 0a30BOe 3HAUEHUE IS
pa3IMyYHBIX BHUJOB JACSITENLHOCTU: pelIeHHs MnpoOjeM, TMOUCKa, aHaiu3a |
00paboTku MHPOPMALIMK, HEOOXOJUMBIX JIJIsl TPUOOPETEHUS ONbITA MPAKTHUECKOU
U HCCIIE0BATENIbCKON AESTENbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B IMO3HAHHUH
XUMUHU.

B mnpakTuke mnpernonaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO OOLIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus, IPU ONPEICTICHUN
COJIepKaTeNIbHOM XapaKTepUCTUKH LIeJIed M3y4eHHs MpeaMeTa HanpaBICHHEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAAULMOHHO MNpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKOMN
JEATEIbHOCTH YEJIOBEKAa M KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOW MOAXOJA K ONPENCIICHHUIO LEJIeH W3y4YCHHs
IIPEIMETA SABJISIETCS BIIOJIHE OIPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PCHHS TJIABHBIMH IICJIAMH H3YYCHHS IPEIMETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMHpOBaHHE CHCTEMbl XHMHUYECKHUX 3HAHUH KaKk  BaKHCHUIICH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPAa, B OCHOBE KOTOPOU
JeKaT KIIFOYEBBIC TOHATHS, (PYHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHWE M TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
00001IIeHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHMS
BCIIECTB M XUMHUYCCKUX PEaKIHUid, HEOOXOMWMBIX IS TPHOOPETCHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XUMHUYECKHX SIBJICHUM,
UMEIOIIIUX MECTO B MPUPOJIC, B TPAKTUUYECKON U TTOBCEIHEBHOM KU3HM;

e pa3BUTHUE YMEHUH U CIIOCOOOB JICATEIHHOCTH, CBI3aHHBIX C HAOIIOIEHUEM H
OOBSICHEHMEM XWMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conepkatenibHas XapaKTepUCTUKA LeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMme 1Mo XMMHUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME CpeAHero obmiero oopasoBanus. CeromHs B
NpernoJaBaHUM XUMHUH B OONbIIEH CTEMeHH OTHAETCS  IPEaNnouYTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJep>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliK, BJIAJICIONMIETO HE
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CHOCOO0aMHU H
YMEHUSMH aKTHBHOTO TIOJYYCHHsI 3HAHWM W MPUMEHECHHSI UX B PEATbHON KU3HU
JUTS PEIICHUs] IPAKTHUECKUX 3a/1a4.

B cBa3u ¢ aTUM mpu u3ydeHUW TmpeaMmeTa «XUMHS» JOMUHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TaKUE LIETU U 337a4i, KaK:

amanTaius 0O0yJarommxcsl K yCIOBUSAM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKH3HEHHBIX CUTYAIlUsIX, CBSI3aHHBIX C BEIIECTBAMH U WX
MPUMEHEHUEM;

dopMupoBaHne Yy OOYYarOIMIMXCS KJIIOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCaJbHOE 3HAYEHUE IS Pa3IUYHBIX BHIIOB
JeATEeILHOCTH: PEIIeHHs MPo0JeM, MOUCKa, aHanu3a U o0paboTku MHpOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OMNBITa JACSITEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWW XUMHUHW, a TaKXKe [JIs OICHKA C TTO3HIIHH
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUSA BEHIECTB W XUMHUYECKHX
MPOIIECCOB HAa OPTaHMU3M YeJIOBEKa U MPUPOJHYIO CPEY;



pa3BUTHE ITO3HABATEIBHBIX HHTEPECOB, WHTEIUICKTYAIBHBIX U TBOPYECKUX
CHOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 10 XHMHU B COOTBETCTBHU C KXU3HCHHBIMH TOTPEOHOCTSIMH, NCTIOIH30BATh
COBpEMEHHbIe MH(OpPMAIIMOHHBIE TEXHOJOTHH ISl TIOMCKA U aHalln3a yuyeOHOH U
HAYYHO-TIONMYJISIPHONM MHPOPMALIUK XUMHUYECKOTO COJIepKaHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIUMBI, B YaCTHOCTH, NPU IUJIAHUPOBAHUU U TPOBEICHUH XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHWE y oOydarommxcsi yOeKIEHHOCTH B T'yYMaHHCTHYECKOM
HANpPaBIEHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHUWH TIIOOATBHBIX MPOOIeM
paIMoOHATBHOTO MPHUPOIONOIB30BaHNUs, TTOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXpaHEeHHsI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOTO
OTHOILICHHUS K TPHUPOJE M CBOEMY 3JI0POBBIO, a TaKXKe MPUOOPETEHUs OIbITa
UCTIOIB30BaHUSl TOJMYYCHHBIX 3HAHWUHM JJIS TPUHSATHS TPAMOTHBIX PEIICHUH B
CHUTYAIIHUsX, CBI3aHHBIX C XUMHYCCKIUMH SBJICHUSMHU.

B yuyeOHOM maHe cpenHero oOmero oOpa3oBaHUs MPEAMET «XHUMH»
©a30BOro ypoBHsI BXOJUT B COCTaB MpeAMETHON obnacTu «EcTecTBeHHO-HAYYHBIE
PEIMETHI».

OO111ee Yncao 4acoB, OTBEAEHHBIX VISl U3YUEHUS] XUMUU, HA 0a30BOM YpOBHE
cpenHero obmero obpazoBanusi, coctaBisseT 66 gacos: B 10 kmacce — 33 waca (1
gac B Henenro), B 11 kimacce — 33 yaca (1 gac B Hepenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMHMHU

[IpeameT opraHnyeckod XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MAaTepuaioB. TeopHs CTPOEHUS OpraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0J105keHUs. CTPYKTypHBIE (OPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COECIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KinaccUPUKalUU OpraHUYEeCcKUX BemiecTB. HomeHkatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTHdecKas) W TpPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHMs BEIIECTB W WX IPEBpALICHUIL:
O3HAKOMJIEHHME C 00pa3lamMu OpraHMyecKUX BEIIECTB M MaTepUallaMM Ha UX
OCHOBE, MOJEIMPOBAHWE MOJEKYJ] OPraHMYECKUX BEIIECTB, HAOJIOJCHHUE H
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB MO NPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoant

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMU psA. Meran M 3TaH —
NpOCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHE W XMMHYECKHE CBOMCTBA
(peakuuu 3aMellleHuss M TOPEHHUs), HAXOXKJECHHWE B MpPHUpOJE, MOJIy4YeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3MYECKHE W XMMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, TUAPATALHUH, OKHCICHHS W
MOJINMEPU3ALIIH ), TOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtamuen-1,3 m MerwnOyramueH-1,3: cTpoeHue, BaKHEUITHE
XUMUYECKUE CBOWCTBA (peakiuusi nonumepusanuu). [lomydeHne CMHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIICH
— MPOCTEHIINNA TpEeACTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peakuuu THIPUPOBAHMS, TaJIOr€HUPOBAHMS, THApATAILUH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKHME U XUMUYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHUs U HUTPOBAHUSA), NOJyUEHUE W MPUMEHEHue. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMUYeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUA), NOIYyUeHue u npumeHnenue. TOKCHUHOCTD



apeHoB. ['eHeTHueckas CBA3b MEXIYy YIJIEBOJOPOAAMHU, MPUHAICKAIIUMUA K
pa3IMYHBIM KJIaccaM.

[IpuponHble WCTOYHHMKHM YIVIEBOAOPOAOB. IIpuponmHblli ra3 W mNOIyTHBIE
HedTsaubie ra3el. HedTes u e€ mpoucxoxaenue. CriocoObl nepepaboTku HedTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUM, KaTaTuTUYeCKui), Nupoiu3. [IpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX MPEBpalllCHUA:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacC, KaydyKOB M PE3UHBI, KOJUICKLIUU
«Hedptp» u  «Yromp», MoJeaMpoBaHUME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOTeHOMPON3BOAHBIX, MTPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE STUIICHA

Y U3YUYEHHE €TO CBOMCTB.

Pacuérneble 3anaun.

Bobluncienuss 1mo ypaBHEHHMIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM IPOAYKTA PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOHBIX BEIIECTB WJIA MTPOYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opraHu4eckKue coeAHHEHUA

IIpenenbHblE OAHOATOMHBIE CHOUPTHL. METaHONI M 3TaHOJN: CTPOCHHME,
¢usznyeckue W XUMHUYECKHE CBOICTBa (peakuMu C aKTUBHBIMH MeETaJljlaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHUE), NpUMEHEeHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHsle  COUPTBL. OTWICHIJIMKOJb W  TJIULUEPUH: CTPOCHHE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO MIETOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHBIE cUpThI). JleiicTBHE Ha
OpraHusM 4enoseka. [I[puMeHenne rmmiepruHa U STUIEHTIIAKOIIA.

deHo: CTpOCHHE MOJEKYJbl, (U3MYECKHME U XUMHUYECKHE CBOICTBA.
TokcuuHocTh perona. [Ipumenenne GpeHona.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHA:  CTPOCHHUE,
bu3nuecKkue U XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEAKIUH), OJTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasi KHCJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBA (CBOWCTBA,
o0mue Juist Kjacca KUCJIOT, peakiusl dTepupUKaIim), MOJTydeHUE U MPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KakK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBHE.

Crnoxuple 3(QHUpPbl KAk MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. [‘maponus
cl0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [lpumenenue xupos. buonoruueckas
POJIb KUPOB.



YrneBompl:  coctaB, KiaccHpUKANMs ~ YrieBoaoB  (MOHO-, JU- U
noJyiucaxapubl). I'moko3a — npoctelimmii MOHOCaxapua: 0COOEHHOCTH CTPOCHHS
MOJICKYNbI, (U3NYECKUEe U XHMHUYECKHME CBOWCTBA (B3aMMOJEUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKIACHUE B MPUPOJE, NPUMEHEHHE,
ononorunyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak NpupofHble nonuMmepbl. CTpoeHue Kpaxmaia H
Heunono3bl.  du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmaia (THApPOJIH3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX IMPEBPAIlCHUIA:
npoBeJicHHe, HAOMIOJCHHE W OMUCAHHWE JACMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaUYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHWE AITAHOJA
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJEHCTBUE TIUILIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u ruapoxkcugom wmemau(ll), B3aumoneicTBHEe Kkpaxmana C HOJIOM),
MIPOBEJICHHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI.

Pacuérnsle 3anaun.

Brluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIIMHM MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEIIECTB HIIM MPOAYKTOB PEAKIIHH).

A3oTcozeprkalme OpraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHuYecKue coenuHeHus. Ouznueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpUMEpe TIuIuHA). bruonorundeckoe
3HauYe€HUE aMUHOKUCIOT. [lenTunap.

benku kak NpUpOAHBIE BBHICOKOMOJICKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, IEHATYpAIHsl, KAYECTBEHHBIC PEaKIIUK Ha OEJIKH.

OKCHepUMEHTAIbHBIE METOABl HM3YyUYCHHS BEIIECTB M WX TNPEBPAIICHUN:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpAIis OSIKOB MPH
HarpeBaHUM, IBETHBIC PEaKInu OEITKOB.

BbicoKOMOJIeKYISIPHBIE COeTUHEHUS

OCHOBHBIEC TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIIH, CPEIHSS MOJEKYIIsIpHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHHA —
MOJTUMEPU3AIIHSI U TTOTMKOHACHCAIINS.

OKCTIepUMEHTANIbHBIE METO/Abl H3YYEHHsI BEIIECTB M HMX MPEBpAILLECHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexXIpeIMETHBIE CBS3H.



Peanm3zanyst MeXIIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKOU XUMHUH B
10 knacce OCYIIECTBISIETCS 4YEpe3 HUCIOJIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK M TOHSITHH, SIBISIIOLIUXCS CUCTEMHBIMH JJI OTAEJIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIacCu(UKaIMs, MEePHOJUYHOCTD, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHE.

dusnka: MaTepus, DJHEPrUs, Mmacca, arToM, DIJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl YpOBEHb, BEIECTBO, TEN0, OOBEM, arperaTHOe COCTOSIHHE
BElIECTBa, (PU3NUECKHUE BETUUHUHBI U €UHUIIBI UX U3MEPEHMUS.

buonorusi: kierka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH AaKTHBHbIE BellecTBa (OENKH, YTIEBOABI, >KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHbIE TOPO/Ibl, MOJIE3HBIE HUCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO IHTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MTPEnaparThl, MaTepuasbl 13
VICKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHUU

Xumuyeckuil sneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHHU, MOJAYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpe/iesieHUs] JIEKTPOHOB MO OpOUTaIsiM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PHUTYpaIisi aTOMOB.

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepuoamveckoid cucTeMbl
xuMmudeckux aiueMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWMCTB XUMHUUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIIOKHBIX BEIIECTB IO TPyNIaM U TEepPUOIaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBsI3b. BHAbl XUMHYECKOW CBA3U
(kOBaJIeHTHasl HEMOJsIpHas W MOJSIpHAsl, MOHHAs, MeTainyeckas). MexaHUu3Mbl
oOpa3oBaHHs KOBAJEHTHONW XHMHUYECKOM CBsI3M (OOMEHHBIH W JOHOPHO-
akuentopHslil). BomopogHas cBs3b. BameHTHOCTb. DIJIEKTPOOTPULIATEIBHOCT.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. UMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKHY.

[lonaTHe O auCHEpCHBIX cUcTeMax. VICTUHHBIE M KOJUIOMIOHBIE PACTBOPBI.
MaccoBas 10Ji1 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenkiarypa
HEOPraHUYECKHX BeIIECTB. ['eHeTMueckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaM.

Xumuueckas — peakuusa. Kiaccudukanus  XMMHYECKMX — peakuuid B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHECHUS U MPEBPALICHUS SHEPTUU TPU XUMHUECKUX PEAKLIHSX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTh OT pa3iH4YHbIX (hakTopoB. OOpaTnmbie
peakuuu. XUMHUYECKOe paBHOBecue. DaKTOpbI, BIHSIOIMIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposuTuueckas auccounanusi. CuibHbIe U cliadble 31eKTponnuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEITOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB M WX MpPEBpaIlCHUMN:
neMoHcTpanus Tabmui «Ilepuogudeckas cucrema XuMHUeckux diaementos /1. U.
MeHnneneeBay, U3ydeHUe MoOJeNed KPUCTANIMUECKUX PEMIETOK, HAOII0JICHHE U
OMHUCaHUE JTEMOHCTPAIMOHHBIX U JJTA0OPATOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCHUAA
BOJIOPOJA B MPUCYTCTBUM KaTAJIM3aTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOINIbI0 YHHMBEPCAJIBHOTO WHIMKATOPA, PEaKIMd HWOHHOTO OOMEHa),
MIPOBENICHUE MPAKTUYECKON paboThl «BiausiHue pa3nuyHbix PakToOpoB Ha CKOPOCTh
XAMHUYECKOUN peakium».

PacuétHrble 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHMX pPEakuuWii, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUETBI, PACUETHl C HCMOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xXumust

Hemeramnel. Ilosmoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nYecKrue CBOMCTBA HEMETAIJIOB. AJUIOTPONHS HEMETaUIoB (Ha Mpumepe
KHCJIOpO/a, cephbl, hocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BAKHEUIMX HEMETAUIOB (TaJIOTE€HOB, CEphI, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COeAWHEHWUH  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpyMeHeHne Ba)XHEUIIMX HEMETAIIOB U KX COECUHEHUM.



Mertamnel. [lonoxxenne meramioB B llepuoandeckon cucTteMe XMMHUYECKUX
anemenToB JI. . MenzaeneeBa. OCOOCHHOCTH CTPOCHHS IJIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mume (usnyeckue cBorcTBa MeTauioB. CIiaBel METAJUIOB.
DIIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BaKHEHIUX METAUIOB (HATPUH, Kalauil, KaJbIUH,
MarHui, aIfOMUHUN, IUHK, XPOM, KEJI€30, ME/b) U UX COCTUHECHUH.

OOmue cnocoObl monydeHus: MetauioB. [IpuMeHeHne MeTasioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEIIECTB M WX MpPEBpallCHUN:
U3Y4YeHUE KOJUIEKIMH «MeTauibl M CIUIaBbl», 00pa3lioB HEMETAJIOB, pPEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/Ja4, HAOJIOACHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THMAPOKCUIA AIIOMUHUS C pacTBOpamMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN Ha KATUOHBI METAILIIOB).

Pacuérnbie 3anaum.

PacuéTtel mMacchl BemiecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU BEUIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUU, €CIIU OJHO
13 BEUIECTB UMEET NPUMECH.

XuMus U KU3Hb

Ponp xuMun B 0OecrieYeHUM IKOJIOTUUYECKOM, YHEPreTUUECKON U MHUILEeBOU
0€30MacHOCTU, Pa3BUTUU MeAUIUHBI. [loHSATHE O HAy4YHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MOPUHIMIAX [TPOMBIIUICHHOTO
MOJTYYEHHUS] BAXKHEUILINX BEIIECTB.

YenmoBeK B MHUpE BELIECTB M MAaTEpUAJOB: BaKHEWILHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKUHMOHHBIE MaTepuajbl, Kpackh, CTEKIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKHE U MUHEpaIbHbIE
yI0O0peHus.

XuMHSIT ¥ 3I0pOBbE YeJIOBEKa: IpaBuja HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja 0€30MacCHOTO MCIOJIb30BAaHUS MPENnapaToB OBITOBON XUMHH
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeEXOpPEeAMETHBIX  CBS3€d MpU  HM3YyYEeHHH OOwmEed u
HeopraHudyeckoil xumuu B 11 kiacce ocylIecTBIsSIETCsl Yepe3 UCIOJIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KIacCU(pUKALUsi, MEPUOJUIHOCTh, HaOIIO/ICHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHHE.



duznka: MaTepusi, FHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIA, YHEPTETUYECKUIN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3NUYCCKUE BEIIMYMHBI U CIUHUIIBI UX
M3MEpPEHUSI, CKOPOCTh.

buonorusi:  kneTka, opraHu3M, OSKocucTeMa, Ouochepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIE MTOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pPECYpCHI.

TexHonmorusi: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUTYpPIrus, MPOU3BOIACTBO
CTPOUTENBbHBIX MaTEPUAJIOB, CEIBLCKOXO3SMCTBEHHOE IPOM3BOJICTBO, MHUIIEBAs
MPOMBINLJICHHOCTh,  (hapMalleBTUYECKasi  NPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3ylibTaTaM OCBOCHUS
OOy4YalOIIMMHUCS MPOTpaMM  CpeaHEero oO0miero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM U TpeaMeTHbiM). HayuHo-meTogudeckoil OCHOBOM st
pa3pabOTKU TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPETHEro OOIIETo
00pa30BaHUsI SBJIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeIMeTa «XHMHS» Ha YpPOBHE CPEOHETO
o0111ero 0O0pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYalOIUMHCS POCCUHUCKONW TpaxAaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJIM4KMe MOTUBAILIUU K 00yUYEHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW M UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarolIUXCsi PYKOBOACTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKaMHU, MPUCYIIUMH IEJIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYKUE MTPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl M CIIOCOOHOCTU CTaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNIbTaThl OCBOCHHS MpeaMeTra «XHUMHs» JIOCTUTalTCs B
CAMHCTBE Y4YeOHOW M BOCHUTATEIBHOW JIESITEIIbBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOrO TPaXKJaHCKOro OOUIECTBA, MPUHATHIMU B OOIIECTBE
HOpMAaMM Y TpPaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHMS, CaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
O0yJaroIIMXCsl.

JInyHOCTHBIE peE3yNbTaThl OCBOEHUS TMpeaMeTa «XUMHUSD» OTpa)karoT
c(hOpPMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW W TMPAKTUYECKON JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3aly MPUHATHIX B 00IIEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HaHMS 00YJAIONTUMUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPSIJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIIBHOCTH IPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH Y4YeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIM3€ PA3IUYHbIX BUAOB YUEOHOU AESTENbHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEIUIO
OTEYECTBEHHOW XUMUH;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUH U MPAKTHUYECKOTO
IIPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTMIKEHHUS HAYKH €CTh pPE3yJIbTaT
JUINTEJIbHBIX ~ HAaOJMIOJEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

MHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJYYEHHM M IIOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSIX COBPEMEHHOW OTEUYECTBEHHOMU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CHOCOOHOCTH OLIEHHMBATh CUTYal[MH, CBA3aHHbBIEC C XUMUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPAaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHUE NOCIEACTBUN 3TUX
IIOCTYIIKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbS:

MOHMMAHMUS LIEHHOCTEW 310poBOro U 0Oe30macHOro o0pa3a JKHM3HU,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

cobmoienrs TpaBui Oe3omacHOro oOpallleHusi C BellecTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOU JAECATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWJI HHIMBUIYAIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA M HENPUSATUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHHUs
QJIKOT'0JIsI, HAPKOTUKOB, KypEeHU);

5) Tpy10BOI0 BOCIIMTAHMS

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEI0BATEIbCKON
NEeATEeTbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JAPYTUX  BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIICHUM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



UHTepeca K MPaKTHYECKOMY M3YUYEHHIO MPOQeccuil pa3iuyHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XUMUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yiabTaraM TPYAOBOM JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHONW TPaeKTOPUH
oOpa3oBaHus, Oyayiied Mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, UHTEPECOB U
noTpeOHOCTEH 00111ecTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUICHHUS K TMPHUPOJIE, KaK HCTOYHHUKY
CYILIECTBOBaHMS )KU3HH HA 3€MIIE;

NOHUMAHUSL TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEeM, BIUSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJHON U COLMATIBHOM CPENBL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTHKEHUW XUMHH  JUIS
peLIeHuUs] BOIIPOCOB PAlHOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMPUATHS JIEUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKarolleh
IPUPOAHON Cpele, YMEHHsI MPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOTHYECKHE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYXS PA3BUTOTO DKOJIOTMYECKOTO MBILIJICHHS, YKOJIOTUYECKOU KYJIBTYPBI,
OIIbITA JESATENBHOCTH DKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEIbHOW, KOMMYHMKATUBHOW M COLMAIBLHON
MpPaKTUKE, CIOCOOHOCTM M YMEHHS AaKTHUBHO MPOTHUBOCTOSITH HACOJIOTHH
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUA €& poiu B
(GbopMHpPOBAaHNUY PAlMOHATHPHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
MIPECTaBICHUS] 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM M PEIICHUU MPOoOJIEM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeXXJAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA M BAXHOW pOJA B
CO37aHUM HOBOHM 0a3bl MaTepPUATBHOU KYJIbTYPHI, PEIICHUH TI00aJbHBIX TPOOIEM
YCTOMYHUBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUUECKON, MUILEBOU U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUHU MEIUIIMHBI, 0OECIIEUYEHUU YCIOBHMA
YCHENIHOTO TPyJa W OKOJOTHYECKH KOMMOPTHOW >KM3HM KaXJOro dYjeHa
OOIIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHHUSA, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJb30BATh



MOJIy9aeMble 3HAHMS JIJISl aHAIHM3a M OOBSICHEHUS SIBICHUN OKPYXAIOIIEro MUpa U
MIPOUCXOSIINX B HEM U3MEHECHU, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKTIOUCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMCIONIMXCS JaHHBIX C IEIbI0 TIOMyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO WCIOJIB30BaTh XHUMHUYECKAE 3HAHUSA IS
perieHus Mpo0JIeM B peabHBIX )KH3HEHHBIX CUTYAITUsX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITEbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpPEpPHIBHOMY  OOpa3OBaHHIO U
caMo00pa3oBaHUIO, K AaKTHBHOMY TIOJYyYEHHUIO HOBBIX 3HAHWH MO0 XHUMHU B
COOTBETCTBHH C KU3HECHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJia B pa3iuyHbIX cdepax mpodeccuoHaIbHON
NESATeTLHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMera «XuMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIE  (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOyYaroUIUXCs
MEXIUCIUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYyUHbIE TOHSITHS, OTPaKarolIue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEeUUu(PUKYy METOJO0B TMO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoIece, CUCTeMa, HayIHbIA (PakT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeOBaHNEe, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NelcTBUs (TO3HABaTEIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreunBaroIye (dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHWSA W yYHHBEPCAIbHBIE Y4eOHbIE
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHOM ITPAKTHUKE.

MertanpeaMeTHble pe3ysbTaThl OTPAXalOT OBJIAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMH.

OsJaagenue YHHUBEPCAJTbHBIMHA yueOHbIMH MO3HABATEJbHBIMU
AeCTBUSIMM:

1) 0a30Bble JJOrHYecKHe JeHCTBHS:

CaMOCTOSITeIbHO  (OPMYJIMPOBATH M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHU HX
JOCTUKEHUS, COOTHOCUTD PE3YJIBTAThI IESITENBHOCTH C TOCTABICHHBIMU LIEJSIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHWU MPUEMBI JJOTMUECKOTO MBIIUICHUS —
BBIJICIIATh XAPAKTEPHbIE NMPU3HAKU MOHSATHUN M YCTAHABJIMBATH WX B3aHMMOCBS3b,



HCITOJIb30BATh COOTBETCTBYIOINIUE MOHATHS JIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEPUH IS KIACCU(DUKAIMU BEIIECTB W
XUMHUYECKUX PEaKIIHii;

yCTaHaBJIMBATh IMPUYMHHO-CICICTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJCHHUS (MHIYKTUBHBIE, JEIYKTUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMS B pPAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMBIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30OBLIBATH MOJICJIbHBIC MPE/ICTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHUE XHUMHUYECKOU
peakiMy — TMPU PEUICHUH Y4YEOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIEC MPEICTABICHUS JJISI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKUE 1eCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKLHnii;

dbopMyIMpOBaThH 1IETU U 33J1a4U UCCIIEIOBAHUS, UCIIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUMOTE3bI 1O MPOBEPKE MPaABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMHU CaMOCTOATENIBHOTO IUIAHUPOBAHUST W MPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOMATH 32 XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (HOpMYIUPOBATH
0000111€HHS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIETIAaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHW UCCIIENOBATENLCKOW W MPOEKTHOM
JEATEIIbHOCTH, TPOSBIISITh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAaKTUYECKUX 3ajlad, MPUMEHEHUIO Pa3IuYHBIX
METO/IOB [TO3HAHMUS.

3) pa6ora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHWKAX HHPOpManuu (HAYyIHO-
MONyJISIpHAast JIUTepaTypa XUMUUYECKOTO COJIepKaHWs, CIpPaBOYHBIE IMOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTE;



(dbopMyIupoOBaTh 3alpOChl U MPUMEHATH Pa3IUYHbIE METOJABI MPHU MOUCKE U
orbope wuHbOpMaALMK, HEOOXOAMMOW JUIsi BBINOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCIOJB30BAaHUS HMHPOPMALMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (QOpMYy  MpeICTaBICHHUS
uHbopMaluu (cxembl, TpaduKy, AUATPAMMBI, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4yHBIH SA3BIK B KayeCTBE CpeAcTBa Ipu paboTe ¢
XMMHUYECKON MH(OpMalMen: MNpUMEHITh MeXIpeaIMeTHble ((pu3nyeckue Hu
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBL, (POpPMYJIbI, a0OpeBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHUMBOJMYECKHE CpEICTBA
HaIJISTHOCTH.

OgJ1aieHHe YHHBEPCAJbHBIMA KOMMYHUKATHBHBIMHU A€l CTBUSMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ JUaliora W/Win
JUCKYCCUHM,  BBICKa3blBaTh  HJA€H, (POPMYJIHpPOBATH CBOM  IPEMJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a]auH;

BBICTYNIATh C MPE3EHTAIMEl Pe3ylbTaTOB IO3HABATEILHOM JIE€ATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOJHEHUU
XUMHUYECKOTO 3KCIEpUMEHTA, MPAKTHYECKON paboThl MO MCCIIEAOBAHUIO CBOICTB
M3y4aeMbIX BEILECTB, pealn3aluy yueOHOTo MpoeKkTa U (OPMYIUPOBATH BHIBOJIBI
N0 pe3yJibTaTaM MPOBEAEHHBIX MCCIENOBAHMM MyTEM COIJIACOBAHMS MO3WULIUNA B
X0J1e 00CYXX/ICHUSI 1 0OMEHa MHCHUSIMH.

OBJlaieHHe YHHBEPCAJbHBIMHU PEryJisSTUBHbIMH JeHCTBUSIMU:

CaMOCTOATEJIBHO IUIAHUPOBATh M OCYLIECTBIATH CBOKO ITO3HABATEJIbHYIO
NesATEIbHOCTb, Ompenensis €€ Uead M 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH Npe/jiaraéMblii aJrOpUT™M JEUCTBUI TpHU
BBIMIOJIHEHUHM Y4e€OHBIX M HCCIEAOBATENbCKUX 3a/]ay, BBIOMpAaTh Haumbojee
3¢ (EeKTUBHBI CHOCOO MX pelIeHUusT ¢ y4E€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMUUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH Ha OCHOBE CaMOaHaJIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHUS»
OTPAKAIOT:

chOpPMHPOBAHHOCTh  TPEACTABICHHA O XHWMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHbl MHpA, POJM XUMHUHA B II03HAHWU SIBJIICHUU



opuposibl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJIbTYpPHl JIUYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JIsl pEIICHUS MPAKTUYECKUX 33a4
U 3KOJIOTHYECKH OOOCHOBAaHHOI'O OTHOLIEHHUS! K CBOEMY 3[0POBBIO M MPUPOIHOU
cpene;

BIAJICHUE  CHCTEMOW  XUMHUYECKMX  3HAHUM, KOTOpas  BKIIIOYAECT:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHA D3JIEMEHT, aTOM, 3JIEKTPOHHAS
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTbh, 3JIECKTPOOTPUIIATEIIbHOCTh, XUMUYECKasl
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpauléHHAas), MOJb, MOJISIpHAs
Macca, MOJISIPHBIM O00BEM, YIIEpOIHBIM cKeneT, (YHKIMOHAJIbHAS TpYIIa,
paaukan, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOLOPOBI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIHE COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHUS
opraHudeckux BemecTs A. M. bymiepoBa, 3aKOH COXpaHEHHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUI S3BIK XWUMHH; MHUPOBO33PEHUYECKUE 3HaAHUS,
JeXallue B OCHOBE NOHMMaHUS NPHUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
SBJICHUM, (DAKTOJIOTMUECKHE CBEIAEHUS O CBOICTBaX, COCTaBe, IOJIYYEHUH U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKA,

Cc(OpMUPOBAHHOCTh YMEHUU BBIABIIATH XapaKTEpHbIC MPU3HAKU IOHSATHUH,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS MPHU
OMHMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAICHUI OPTraHUYECKUX COSTMHEHMI;

c(OpMUPOBAHHOCTh YMEHUU HCMOIb30BaTh XMUMHUECKYIO CHUMBOJIUKY JIs
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHON)
GopMysl OpraHMYECKHX BEIIECTB W YpPaBHEHUH XUMHUYECKUX pEaKIuil,
U3rOTaBIMBATh MOJENIN MOJIEKYJ OPraHMYEeCKUX BEIIECTB ISl MIUTIOCTPALMU HX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBAaTh MPUHAIEKHOCTh H3YYEHHBIX
OpraHMYECKUX BEIIECTB IO KX COCTaBy W CTPOCHHIO K ONPEAEIEHHOMY
KJIacCy/Tpynne CcoeauHeHud (yrieBOAOpO/Abl, KHUCIOPOJI M a30TcojepiKalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEJAMHEHMs), JaBaTb WM Ha3BaHUS IIO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKUX BEIIECTB (3THJIEH, MPONWIIEH, alEeTUJIEH,
STWJIECHTJIUKONb, TIULEPUH, (EeHON, (HopManbaerus, aueraibIeruja, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsI KHCIIOTA, TIII0KO034,
bpyKTO3a, Kpaxmal, eJITi0JI03a, TJIUIWH);

C(OPMUPOBAHHOCTh yMEHMSI OMNPEICNATh BUABl XUMHUYECKOM CBS3H B
OpPTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIE U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH TMIOJOXKEHUS TEOPUH CTPOEHUS
oprannueckux BemiectB A. M. bytnepoBa st 00bICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEJCTABUTENEH pPa3TMUHbIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWICH, MPOMUJIEH, AllCTUJIEH,
Oyraguen-1,3, merunOyramueH-1,3, OEH30J7, METaHON, ITAHOJ, STUJICHTIIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJeru/l, MypaBblUHasi U YKCYCHAasl KHUCJIOTHI, TJIIOKO3a,
Kpaxmai, IeJUTI0NI03a, AMUHOYKCYCHAsl KUCII0TA), WIUTIOCTPUPOBATH T€HETUUECKYIO
CBS3b MEXIYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOLIMX XHUMHUYECKUX PEAKLIUN C
MCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOJIHOTO
ChIpbsi  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TMepepaboTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUMCICHUS 1O XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakiMu 1O H3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaACTh CHCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOt0AeHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
WCIIOJIb30BaTh CHUCTEMHbIE XWMHUYECKUE 3HAHUS JJId NPUHATUS PELICHUNA B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBA3AHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCy/IOl U JIabOpaTOpHBIM O0OpPYAOBAaHHMEM, a TaKXe MpaBWiia OOpaIICHUS C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSMHU IO BBHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIJAHUPOBATh M BBIMOJHITH XUMUUYECKUH
AKCTIIEPUMEHT (TIPEBpaIEHUs OPTaHUYECKUX BEIIECTB MTPU HArpeBaHUM, TTOJTYyUEHUE
ATUJIEHA U W3Yy4YEHUE €ro CBOMCTB, Kauye€CTBEHHBIE PEAKIMU OPTraHUYECKUX
BEIECTB, JICHATypalusi OEKOB MPH HArpeBaHWM, I[BETHBIC PEaKIMH OEIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKHA OE30MacHOCTH TPU OOpaIIleHUH C
BEIIECTBAMU M JIaOOPATOPHBIM O0OpPYJOBAaHUEM, TMPEICTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOJYy4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOMU
uHpopmarnu, TaTepHeT u Apyrux);



chOpMHPOBAaHHOCT, ~ YMEHHHA  COOJIIO/IaTh  TpaBWJIa  JKOJOTHYECKU
I[eJIECO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSAX
COXpaHEHHUSI CBOETO 3J0POBbSI M OKPYXKAIOIIeH NPUPOAHON Cpeabl, OCO3HABATH
OMMAaCHOCTh BO3JICHCTBHSI Ha JKUBBIE OPTaHU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BeIecTB, OHMMasi cMbIci Tokazatens [1JIK, moscHATh Ha mpuMepax CrIocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3ICUCTBHS HA OpPraHu3M
YeJI0BEKa;

JUIST 00YYaroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbsI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUI;

JUIS CIIETIBIX W CIA0OBHIANIMX OOYYalOUIMXCsA: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3HaueHui JI. bpaitns qis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ynabTaThl OCBOCHHMS Kypca «OOImass u HeopraHudeckKas
XAMUSD) OTPaXkKakoT:

c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHPA, POJM XUMHUU B I[IO3HAHWUM SIBJICHUU
npuposbl, B  (OPMUPOBAHWK MBIIUICHUS W KYJBTYPhl  JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOAMMOM JIJIS PeIIeHUs IPAKTUYSCKUX 3a1a4
U DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XHMHUYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKHH 3JEMEHT, aTOM, H30ToIm, S-, p-, d-
AJIEKTPOHHBIE OPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METANTMYECKasi, BOJIOPOIHAS ), KPUCTAIUIMUECKas PelIéTKa,
TUIBI  XUMHUYECKUX  PEAKIMid, PaCTBOP, DJICKTPOJHUTHI, HEIJIEKTPOJHUTHI,
AJIEKTPOJUTUYECKAs] JIMCCOLUMALNS, OKHCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE), TECOPUM U 3aKOHBI (TEOpHs
DJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckuit 3axkon Jl. M. Menneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALLCHUS SHEPTUU
MpY XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIWE B OCHOBE NOHUMAaHUSA MPUYUHHOCTU U
CUCTEMHOCTH XHMHMUYECKUX SBJICHUM, (DAKTOIOTHYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U O€30MMaCHOM HCTOJb30BAHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA;



c(OpMUPOBAHHOCTh YMEHUU BBIABIIATH XapaKTEpHbIC MPHU3HAKU TOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS MPHU
ONHMCAHUH HEOPTAHMYECKUX BEILECTB U UX MPEBPALICHUMN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (GoOpMyd  BEUIECTB M YpPaBHEHUH XHMMHUYECKHX  PEaKIIHi,
cucremarndeckyro HomeHknarypy (IlUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAs COJIa, TUPUT U JPYTHUE);

c(hOpMHPOBAHHOCTH YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSX DPA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOM
CBS3M (KOBaJE€HTHAsl, MOHHAs, METAJNINYECKas, BOJOPOAHAs) B COEAUHEHUSX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BeEllecTBa (aTOMHas, MOJIEKYJspHas,
MOHHAs, METAJUIMUECKas1), XapaKTep CpeAbl B BOJHBIX PaCTBOpPaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHABJINBATh PUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB 10 HMX COCTaBYy K ONPEIEIEHHOMY KJaccy/rpyrie
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbl, OCHOBaHMUS,
KHCJIOThI, aM()OTEpHbIE TUAPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBAaTh CMBICI MEPUOIUUYECKOTO 3aKoHa /[
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

C(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHUX 3JeMeHTOB 1—4 mnepuonos Ilepmonnyeckoid CUCTEMBI
xuMudeckux daemeHroB JI. M. MenaeneeBa, HCIONB3ys HOHATHS «S-, P-, O-
AIIEKTPOHHBIE opOuTanm, «9HEPreTUYECKUE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHX 3JIEMEHTOB U UX COCAMHEHHM
10 nepuoaam u rpymnmnam [lepuoguueckon cucTeMbl XUMUYECKUX di1eMeHTOB /1. U.
Menpaeneena;

cOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKME CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMUECKOW CBSI3M MEXKAY HEOPraHWYeCKUMH
BEILECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DPUIHUPOBATh XUMHUECKHE DPEAKIHH 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTENEHEH OKHCIEHHUSI DJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTUIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHUU COCTaBJSATh YPaBHEHHS pEaKUUil pa3iMuHbIX
THUIIOB, TIOJTHBIE U COKPAUIEHHBIC YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUNThIBast
YCJIOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHLA;



c(OpMUPOBAHHOCTh YMEHHH MPOBOAUTH PEAKIMH, MOJITBEPKIAIOLINE
KAUECTBEHHBI COCTaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pPAaclO3HABAThH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

chOpMHUPOBAHHOCT, YMEHHUM  pacKphIBaTh CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKLU;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKkIMK OT Pa3aIuvHbIX (AKTOPOB; XapaKTEepP CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlIHero Bozaeiicteus (nmpuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE TMPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOM KHUCIIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTb MPEACTABICHUI 00 OOUIMX HAyYHBIX NPHUHLUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0JIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WM 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM O00BEMY OJHOTO U3 yYACTBYIOIIUX B PEAKIMH
BEIIECTB, TEIJIOBOro 3¢ (}eKTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MIpaBUjia MOJIb30BAHUSI XUMHUECKON
MOCYJIOM ¥ JTabOpaTOPHBIM OOOpPYAOBaHUEM, a TaKKe MpaBuiia OOpaIeHHUs C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMHU MO BBINOJIHEHUIO JJAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBaTh U BBINOJHATh XUMUYECKUU
HKCIIEPUMEHT (pa3JIoKEeHUE MEepPOKCUAa BOJAOPOJA B MPUCYTCTBUU KaTalu3aTtopa,
ONpEJENICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBID  YHUBEPCAIBHOIO
WHIMKATOpa, BIUSHUE Pa3jIHYHBIX (DAKTOPOB HAa CKOPOCTh XUMHUYECKOW PEaKIIMH,
peaklMy HOHHOTO OOMEHA, KayeCTBEHHbIE peaklMu Ha cylbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEUIEHUE AKCIEPUMEHTAIbHBIX 3a/1ay IO
TeMaMm «Metamby u «Hemeramib»y) B COOTBETCTBUM C TMPAaBWIAMU TEXHUKHU
0e30macHOCTH TIPU OOpAIlEeHUH C BEIIECTBAMU M JTa00paTOPHBIM 000PYI0BAaHUEM,
NOPEICTaBISITh PE3yAbTaThl XHUMHUYECKOTO DJKCIepUMEHTa B (opMe 3amucH
YpaBHEHUN COOTBETCTBYIOLIMX pEaKIMid M (OpMYIHpPOBATH BHIBOJABI Ha OCHOBE
ATUX PE3YNbTATOB;

Cc(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHbOpMaIMIO, TOMYy4aeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u ApyTux);



chOpMHPOBAaHHOCT, ~ YMEHHHA  COOJIIO/IaTh  TpaBWJIa  JKOJOTHYECKU
I[eJIECO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJSAX
COXpPaHEHHUSI CBOETO 3J0POBbsI M OKPYXKAIOIIeH NPUPOAHON Cpeabl, 0CO3HABATH
OIMaCHOCTH BO3/ICHCTBHUS HA KUBBIC OPTAaHU3MBI ONPEICIEHHBIX BEIIESCTB, TOHUMAS
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CmocoObl YMEHBIICHUS H
MPEIOTBPAIICHHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 0OYyJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 37IOPOBBSI: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/aX ITO3HAHUS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL CIENBIX M CIa0OBHUIAIIMX OOYyYaroUuXxcsi: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3HaueHui JI. bpaitns qis 3anucyu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne

HaumeHoBaHue pa3ieioB

KoanuecTBO 4acoB

JaekTpoHHbIE (HU(POBHIE)

n/n U TeM MPOrpaMmbl Bcero KoHnTtpoJbHbIe IIpakTnyeckue | 00pazoBaTe/IbHbIC PECYPChI
padoThI padoThI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
11 [Ipeamer opranunveckoit 3 bubmmoreka [JOK
xumuu. Teopust CTpoeHust https://lesson.edu.ru/04/10
OpFaHI/I‘-IeCKI/IX
coequHenui A. M.
byrneposa
Utoro no pazneny 3
Pasznea 2. YrieBoaopoanbl
http://school-
MpenembHbre coIIection.edu.ru/cataloq/rub_r/d05469af—6£_)bd—
2.1 2 11db-bd13-0800200c9c10/?interface=pupil
YTIICBOAOPOABI — aJTKaHbI class[]=50 class[]=51 class[]=53 class[]=54
subject[]=31
http://school-
Henpenensnbie collection.edu.ru/catalog/rubr/d05469af-69bd-
2.2 YTJIEBOJIOPOIBI: AJIKEHBI, 6 1 11db-bd13-0800200c9c10/?interface=pupil
aJIKaJUEHbI, aJTKUHbI class[]=50 class[]=51 class[1=53 class[]=54
subject[]=31
http://school-
ApomaTuueckue collection.edu.ru/catalog/rubr/d05469af-69bd-
2.3 2 11db-bd13-0800200c9c10/?interface=pupil
YTIICBOMOPOABI class[]=50 class[]=51 class[]=53 class[]=54
subject[]=31
http://school-
IIpupoaHbIE HICTOYHUKHU collection.edu.ru/catalog/rubr/d05469af-69bd-
2.4 YTJIICBOJIOPOIOB U UX 3 1 11db-bd13-0800200c9c¢10/?interface=pupil
nepepaboTka class[]1=50 class[]=51 class[]=53 class[]=54
subject[]=31
Hroro no paszneny 13

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHus



https://lesson.edu.ru/04/10

3.1

Cruptel. Genon

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-0800200c9¢10/?interface=pupil
class[]=50 class[]=51 class[]=53 class[]=54
subject[]=31

3.2

AJLIeruael.
KapOoHoBbI€ KHUCTOTHI.
CnoxxHbIe A(UPBI

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-0800200c9¢10/?interface=pupil
class[]=50 class[]=51 class[]1=53 class[]=54
subject[]=31

3.3

VYrieBoabl

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

11db-bd13-0800200c9c10/?interface=pupil
class[]=50 class[]=51 class[]=53 class[]=54
subject[]=31

Hroro no pazneny

13

Pa3nen 4. AzoTconepaxainme OpranuecKkmue coeau

HCHUSA

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

4.1 QMHH”" . 2 11db-bd13-0800200c9¢10/?interface=pupil
MHUHOKHCIIOTBL. beIKH class[]=50 class[]=51 class[]=53 class[]=54
subject[]=31
Wroro mo pazneny 2

Paspnen S. BeicOKOMOJIEKY IS PHBIE COCAUHEHNUSA

[Tnactmaccel. Kayuyku.

http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-

51 BosokHa 2 11db-bd13-0800200c9¢10/?interface=pupil
class[]=50 class[]=51 class[]=53 class[]=54
subject[]=31

Hroro no pasneny 2
OBIIEE KOJIMYECTBO 33

YACOB I10 ITPOTPAMME




11 KIIACC

Ne HaumenoBanmue pasjaesnoB | KosiuvecTtBo yacon JuaekTpoHHbIe (HU(pPOBHIE)
n/n U TeM MPOrpamMMmbl Bcero KoHTpoabHbIe IIpakTnyeckue | 00pazoBaTe/IbHbIC PECYPChI
padoThI padoThI
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHH
CtpoeHne aToOMOB.
[Tepuoanueckuii 3aKOH U

1.1 [Tepuoanueckas cucrema 3 https://lesson.edu.ru/04/11
XAMHYECKUX DJIEMEHTOB
. . MenaeneeBa

1.2 CTpocHue BemecTsa. 4 https://lesson.edu.ru/04/11
MHuoroo0pasue BenecTB

1.3 XUMUYECKHE peakluu 6 1 1 https://lesson.edu.ru/04/11
HWroro no pazneny 13

Paznen 2. Heopranuueckasi xummusi
http://school-

2.1 MerTamnnasl 6 1 collection.edu.ru/catalog/rubr/d05469hb0-
69bd-11db-bd13-0800200c9c11/
http://school-

2.2 Hemeramnsr 9 1 1 collection.edu.ru/catalog/rubr/d05469b0-
69bd-11db-bd13-0800200c9c11/
http://school-

2.3 CBiI3b HCOPraHUIECKUX 1 2 collection.edu.ru/catalog/rubr/d05469b0-

OPTaHMHCCKIX BCLICCTB 69bd-11db-bd13-0800200c9c11/
Hroro no paszneny 17
Pa3zaen 3. Xumus u :KM3Hb
http://school-

3.1 XuMus 1 )XU3Hb 3 collection.edu.ru/catalog/rubr/d05469b0-

69bd-11db-bd13-0800200c9c11/
Wroro o pasneny 3
OBIIEE KOJIMYECTBO HACOB 13 2 3

I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

Tema ypoka

KoanuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

n/n Bcero Kontpoabubie | I[lpakTuueckue | 00pasoBaTe/ibHbIE pecypchl
padoThI padoThI

1 [IpeameT opranrdecko XUMuH, eé 1 bubmmorexa [JOK
BO3HUKHOBEHHE, PA3BUTHUE U 3HAUCHUE https://lesson.edu.ru/04/10

2 Teopus cTpoeHHS OPraHUIECKUX 1 bubmuorexa [JOK
coenquHeHuii A. M. BytiepoBa, €€ OCHOBHbIE https://lesson.edu.ru/04/10
TMIOJIOXKEHHUS

3 [Ipencrasienue o KIaccuPpUKAITAN 1 bubmmoreka [JOK
opranuyeckux BeuiectB. HomenknaTtypa https://lesson.edu.ru/04/10
(cucTemaTuyeckasl) U TPUBHUAIBHbIC
HA3BaHMsI OPraHUYECKHX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubmnoreka IIOK
TOMOJIOTUYECKHUM psJl https://lesson.edu.ru/04/10

5 Meran u 3TaH — NpocTenIIre 1 bubmuorexa [HOK
MPEJICTAaBUTEIN aJTKaHOB https://lesson.edu.ru/04/10

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 bubmuoreka [JOK

https://lesson.edu.ru/04/10

7 OTUiEH U IPONWIEH — NpOCTeIne 1 bubmuoreka [JOK
MPEICTABUTEIIN AIIKEHOB https://lesson.edu.ru/04/10

8 [TpakTuyeckas padora Ne 1. «Ilomyuenue 1 1 https://lesson.edu.ru/04/10
STHJICHA U U3yYCHHE €T0 CBOMCTBY»

9 Ankanuensl. byraauen-1,3 u 1 https://lesson.edu.ru/04/10
MetunoyraaueH-1,3. [omyyenune
CHUHTETHYECKOT0 KayuyKa U PEe3HHbI

10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS, 1 https://lesson.edu.ru/04/10
TOMOJIOTHYECKUH psia. ALETUIICH —
MIPOCTEUIINN NPEJCTABUTEb AIIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUYECKOM 1 https://lesson.edu.ru/04/10
peaknuu

12 Apenbl: 6eH301 ¥ Tos1yoJ. TOKCHYHOCTh 1 https://lesson.edu.ru/04/10
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apeHoB

13 [IpupoaHbIE HICTOYHUKH YTIIEBOIOPOIOB: https://lesson.edu.ru/04/10
IPUPOJHBIN ra3 U MOMyTHbIE He(TIHbIE
ras3bl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

14 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB: https://lesson.edu.ru/04/10
MIPUPOJIHBIN ra3 U MOMyTHHIE He(TIHBIC
rassl, HeTh ¥ IPOAYKTHI €€ nepepaboTKu

15 KonTponpHas padota mo pazaeny
«YTeBOIOPOBI»

16 [IpenenbHble OTHOATOMHBIE CIIUPTHI: https://lesson.edu.ru/04/10
METaHOJI ¥ 3TaHo1. BomoposHas cBs3b

17 MHOroaroMHsble CIMPTHL: ATHUJICHIIMKOJIb U https://lesson.edu.ru/04/10
TJIULEpUH

18 @DeHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U https://lesson.edu.ru/04/10
XMUMHAYECKHE CBOWCTBA, MPUMEHEHHE

19 ['eneTnueckas CB3b yriaeBOAOPOAOB, https://lesson.edu.ru/04/10
MPHUHAIISKANIMX K Pa3IMYHBIM KJIaccam

20 Anpaerunpl: GopMabaeTuI 1 https://lesson.edu.ru/04/10
areTaabJIeTHI. AeTOH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE https://lesson.edu.ru/04/10
KHCJIOTBI: MypaBbHHAsI M YKCYCHAsI

22 ITpakTuyeckas padora Ne 2. «CBoiicTBa https://lesson.edu.ru/04/10
pacTBOpa YKCYCHOM KHCIIOTBD)

23 CreapuHOBas U OJIEMHOBAsI KUCIOTHI, KaK https://lesson.edu.ru/04/10
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

24 MBbl1a Kak cOJIM BBICIIUX KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT, UX MOIOIIee JIeliCTBIE

25 CroxHble 3(UpbI KaK MPOU3BOIHBIE https://lesson.edu.ru/04/10
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsl: rupoan3, NpUMEHEHHE, https://lesson.edu.ru/04/10
OuoJIOrnYecKas poJib KUPOB

27 VYTreBosbl: cocTaB, KiacCU(pUKAIHS. https://lesson.edu.ru/04/10
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Baxueriiue npencraBuTeNy: rioKo3a,
¢bpykTO3a, caxaposa

28

Kpaxmai u nemirono3a Kak NpupogHbIe
TIOJIMMEPBI

https://lesson.edu.ru/04/10

29

KonTponbnas pabora no pazaeny
«Kucnopoaconepxaiuye opraHuuecKue
COEJTUHEHUS

https://lesson.edu.ru/04/10

30

AMUHBI: METHJIAMHUH M aHUIUH

https://lesson.edu.ru/04/10

31

AMUHOKHUCIIOTHI KaK aM(pOoTepHbIe
OpraHUYEeCKUE COCAMHEHUS, UX
ouonorudeckoe 3Hadenue. [lentunsl. benku
KaK MPUPOHBIE BBICOKOMOJIEKYJISIPHBIE
COCJTMHEHUS

https://lesson.edu.ru/04/10

32

OCHOBHBIC TOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ

https://lesson.edu.ru/04/10

33

OCHOBHEBIE MCTOABI CMHTC3a
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/IfI.
HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

33
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11 KIIACC

Hara JJIeKTPOHHbIE
Tema ypoka KosmuecTBo yacos By e ungposbie
No oOpa3oBaTe/ibHbIE
w/n pecypchbl
Kontpo | Ilpaktn
Bcero JIbHbIE YyecKue
padoTbl | paboThl
1 XUMHYECKUH 2TIEMEHT. ATOM. DJIEKTPOHHAs 1 https://lesson.edu.ru/04/11
KOH(UTYpalusi aTOMOB
2 Ilepronnueckuii 3akoH u [lepuoanueckas cuctema 1 https://lesson.edu.ru/04/11
xumudecknx 35emMeHToB JI. . MeneneeBa, ux cBA3b
C COBPEMEHHOM TEOPHUEH CTPOEHUSI aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX 1 https://lesson.edu.ru/04/11
AJIEMEHTOB M UX COCIMHEHHH 10 TpyInaM u
nepuoiaM. 3HaueHHe MePUOANIYECKOr0 3aKOHA U
cucTeMbl XuMHUUeckux 3semenToB /(.M. MeHneneeBa
B Pa3BUTHHU HAYKH
4 Crpoenue BeniecTBa. XMMHUUYECKas! CBSA3b, €€ BUBL 1 https://lesson.edu.ru/04/11
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonopoanas cBs3b
5 BanenTtHocTh. DnekTpoorpuiiarenbHocTh. CTeneHb 1 https://lesson.edu.ru/04/11
oKucineHus. BellecTBa MOJIEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHMSI
6 ITonsaTHE 0 nUCcniepCHBIX cucTeMax. MicTuHHBIE U 1 https://lesson.edu.ru/04/11
KOJUIOUTHBIE pacTBOPBL. MaccoBas 10Jis BEIIeCTBa B
pacTBope
7 Knaccudukanus u HoMeHKIIaTypa HEOPraHUYEeCKUX 1 https://lesson.edu.ru/04/11
coeMHEHUN. ['eHeTnyeckas CBsi3b HEOPraHUYECKUX
BEIIECTB, PA3JTUYHBIX KJIACCOB
8 Knaccuukanus XuMU4ecKkux peakuui B 1 https://lesson.edu.ru/04/11

HEOPraHUYECKON U OpraHN4ecKoi XUMHUHU. 3aKOH
COXPaHEHHUsI MACCHI BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPAILCHNS] SHEPTUU IPH XUMHUYECKUX PEaKIHIX



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

Cxopoctb peakiun. OOpaTuMble peaKkiuu.
XUMHUYECKOE PABHOBECHE

https://lesson.edu.ru/04/11

10

[TpakTrueckas padora Ne 1. «BrnusiHME pa3muaHbIX
(haKkTOPOB HA CKOPOCTH XMMHYECKON PEaKIIHm»

https://lesson.edu.ru/04/11

11

DnexkTponuTHyeckas quccoruanus. [lonstue o
BOZIOpoAHOM Toka3zatene (PH) pactBopa. Peakuuu
HUOHHOTO 0OMeHa. ['Maponu3 opraHudecKkux u
HCOPTaHNYCCKUX BCIICCTB

https://lesson.edu.ru/04/11

12

OKHCIIHTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
[TonsiTHE 00 IEKTPOIM3E PACIUIABOB U PACTBOPOB
cosei

https://lesson.edu.ru/04/11

13

Kontponbnas padota no pazaeny «Teoperuueckue
OCHOBBI XUMUU

https://lesson.edu.ru/04/11

14

Mertauibl, ux nosoxenue B [lepuoguueckoii cucreme
xumuueckux ssemMeHToB /. . Menneneesa u
0c0o0eHHOCTH cTpoeHHst aToMOB. O01Me Ppusnueckue
CBOMCTBA METAJUIOB

https://lesson.edu.ru/04/11

15

CmuiaBbl METaJUIOB. DJIEKTPOXUMUYECKUM PsAJT
HaIpsKEHUN METaJIOB

https://lesson.edu.ru/04/11

16

XMUMHYECKHE CBOMCTBA BAXKHENUIIINX METAJJIOB
(HaTpuii, KWW, KaJTbIIUNA, MarHUH, ATFOMAHAN) U UX
COeTUHECHUU

https://lesson.edu.ru/04/11

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

https://lesson.edu.ru/04/11

18

XUMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTMHEHUN

https://lesson.edu.ru/04/11

19

[TpakTnueckas padota Ne 2. "Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTab»"

https://lesson.edu.ru/04/11

20

Hewmeramnsl, nx nonoxxenue B [leproanueckoi
cucreMe xuMuueckux saemeHToB /. 1. MeHaeneeBa
1 0COOEHHOCTH CTPOEHUSI aTOMOB

https://lesson.edu.ru/04/11

21

dusnueckue cBONCTBa HEMETAIIOB. AJITIOTPOIHS
HEMETaJUIOB (Ha MpuMepe KUCIopoaa, cephl, pochopa
U YIJIEpoJIa)

https://lesson.edu.ru/04/11
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22 XHUMHYECKUE CBOMCTBA TAJIOEHOB, CEPBI U UX 1 https://lesson.edu.ru/04/11
COCIMHEHUN

23 XuMHYecKue CBoicTBa a30Ta, pochopa u ux 1 https://lesson.edu.ru/04/11
COCIMHEHUN

24 XUMHUYECKUE CBOMCTBA yIJIepoa, KPEMHUS U UX 1 https://lesson.edu.ru/04/11
COCIMHEHU N

25 [IpruMeHeHne BaXKHEUIIINX HEMETAIIOB U UX 1 https://lesson.edu.ru/04/11
COCIMHEHUN

26 O00011eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110 TEME 1 https://lesson.edu.ru/04/11
«Hemeraiutb». BerauciaeHust no ypaBHEHUAM
XUMHYECKHUX PEAKINI U TEPMOXUMHUECKUE PACUETHI

27 [IpakTuyeckas pabora Ne 3. «Permenune 1 https://lesson.edu.ru/04/11
SKCHEPUMEHTAIBbHBIX 3a7a4 1o Teme "Hemeramibr"»

28 KonTponbnas pabota mo Temam «MeTamib» u 1 https://lesson.edu.ru/04/11
«Hemeramib»

29 Heoprannueckue 1 OpraHU4eCKue KHCIIOTHI. 1 https://lesson.edu.ru/04/11
Heopranndeckne u opraHnuecKue OCHOBAHUS

30 AMdoTepHbIe HEOPraHUYECKHUE U OPTaHUUYECKUE 1 https://lesson.edu.ru/04/11
coenuHeHUs. [ eHeTHUecKas CBSI3b HEOPTAHUICCKUX U
OpPTaHMYECKUX BEIICCTB

31 Ponb xumum B 00ecrieueHnH SK0JI0THIECKOM, 1 https://lesson.edu.ru/04/11
SHEPreTUYeCKON U MUIEBOI 0€30MacHOCTH, Pa3BUTHH
MEUITHBI

32 [IpencraBnenus 00 o0MIMX HAYYHBIX MPUHLUIIAX 1 https://lesson.edu.ru/04/11
MTPOMBINIJICHHOTO TTOJTyYEHUS BAKHCHIIINX BEIIESCTB

33 YenoBek B MUPE BELIECTB U MAaTEPUATIOB. XUMUS U 1 https://lesson.edu.ru/04/11
3/10pOBbE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 |
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 xnacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penaknueit Jlyauna B.B., O6miecTBo ¢ orpaHn4eHHOM
OTBETCTBEHHOCThIO «JIPODAY»; AkinuonepHoe ob6mectBo «M3naTeabcTBo
«IIpocBenieHne»

» Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun
B.B.; moxg pemakmuert Jlyamaa B.B., OOmectBo ¢ orpaHudeHHOU
OTBETCTBEHHOCThIO «J[PODAY»; AxmuonepHoe obOmectBo «M3narenbcTBo
«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Epemun B.B. Meroauueckoe mocoboue k yueOnmky B.B. Epemuna, H.E.
Kyspmenko, B.U. Tepennna u np. «Xumus. ba3zoBeiii ypoBenb». 10 kimacc/
B.B. Epemun, B.M. Maxonuna, O.FO. CumonoBa, M.B. Epemuna, A.A.
Jpo310B, 2.10. Kepumos
Epemun B.B. Meroaudeckoe mocobue k yueOHuky B.B. Epemwuna, H.E.
Ky3bmenko, A.A. [po3goBa u ap. «Xumus. ba3oseiii ypoBenb». 11 kmnacc/
B.B. Epemun, B.M. Maxonuna, O.FO. CumonoBa, MN.B. Epemuna, A.A.
Hposznos, 3.10. Kepumos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Emunas xomnexusa LHOP xumus 10 xmace http://school-
collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
Enunas xomnekmus LIOP xumus 11 kmace http://school-
collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/
bu6mnoreka IJOK

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/11
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