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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBI CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
®denepanuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpareruy 00y4eHus, BOCOUTAHUSI U Pa3BUTUS 00ydaroUIuXcsl CpeCcTBaMuU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YelOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHHE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro 0O0IIero o0pa3oBaHus CPEACTBAMU Yy4EOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMmMe N0 XMMHUHU C Y4E€TOM CHEUU(PUKA HAyKH XUMUHU, €€ 3HAYCHUS B
NO3HAaHUM TIPUPOABI U B MaTepUaIbHOW KU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1enell M NPUHIMIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJ B ()OPMHUPOBAHME PALMOHAIBHOTO HAyYHOTO MBIIICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpY)KAloIleM MHpPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpPMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda MU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBerctBUM ¢ OOmIMMH LEASIMH U HPUHLMIIAMHA CPEAHETO OOIIETro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, HPOJOJDKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomuMa  nipeaMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumuss» U «OOm@as M HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHH) U
opraHu4eckoil xumuu. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAaHHUW NPU U3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHMS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» cpopmupoBaHa B MporpamMme MO XUMHH Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUM Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHuHu BemiecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOJAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEpBOHAYAILHBIC
IPEJCTaBICHUS O XUMUYECKOM CBsI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0O0Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan H (aKTOJIOTMYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMUS» O00ydarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpPOTEKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUNA W MPUKIATHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrUe y OOy4YaIOMIMXCSA MHPOBO33PEHUYECKONW OCHOBBI ISl TTOHMMaHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBJICHUW MyTEM OSKCIEpPUMEHTA H
pEelIeHUs] MPOTUBOPEYMI MEXIQYy HOBbIMH (PaKTaMHM U  TEOPETHUYECKUMH
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOy4Jarommxcs MNPUHATHIE MNPOrpaMMON IO XUMHUU MOJXOJbl K OIPEAENICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEHCTBHH, HUMeEIOMMX 0a30Boe 3HAUCHHE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMALK, HEOOXOAUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COJIEp>KATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TVIABHBIMHM ILIEJSIMU W3YYEHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KAk  Ba)KHEHIIICH
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B IPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LIeJIeld U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJblIed CTENeHH OTAAETCS  MPEeArnovYTEeHUe
IPAKTUYECKONM KOMIIOHEHTE CoOJepKaHus OOydYeHHs, OpPHEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMU aKTHUBHOTO TOJIYYEHUS 3HAHUW U NMPUMEHEHUS UX B PEabHOMN JKU3HU
JUISL PEIIEHUS] TPAKTUYECKHUX 3a7a4.

B cBf3M ¢ 3TUM NpU U3YYEHUM NpeaMera «XHUMHs» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, KaK:

ajanTaius 00y4aroluXcsl K YCJIOBHSIM JUHAMUYHO Pa3BHBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJieM, MOorcKa, aHaimu3a U 00padoTKu MH(POPMAIIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OLEHKU C MO3UIUI



HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHWU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEHM 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEILHO IIPHOOPETaTh HOBBIC
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTIMHU, UCIIOIB30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KaAHMS;

dhopMUPOBAaHUE U PA3BUTHE Yy O0YUAIOITUXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJIMMBbI, B YAaCTHOCTH, NPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcs YOEeXIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XMMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
PaIlMOHANIBLHOTO MPUPOJIONOJIB30BAHUS, TTOTIONHEHUS YHEPIETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 3I0pPOBBIO, a Tak)Ke IPHOOPETCHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX DEIICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero oomiero oopaszoBaHus, coctaBisieT 68 gacos: B 10 kiracce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
NOJIYy4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBjIeHue, OOyTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W d3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA Psii. DTUJIEH U MPOMUIIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKMU TUAPUPOBAHUS, raJOr€HUPOBAHUS, TUIPATALINH,
rOpeHus), MOJy4YeHue U MPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHsSI U HUTPOBAHUS), NTOJYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMmuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie Tra3el. HedTe 1 e€ mpoucxoxaenue. CrocoObl mepepaboTKu HEPTH:
MEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKUi), Tupoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEPUMEHTAIbHBIE METOJbl HM3Y4YEHHsS BEIIECTB W HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuérnebie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM MIPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TaHOJ: CTPOECHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbI€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYEeCKMe W XHUMHYECKUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKILIMH), IOJyUYEHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICHIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MJIM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyeckue coeauHeHus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, IHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallEHUil:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHuH, [IBETHBIC PEaKIUU OEITKOB.

BbicoKoMoJIeKY IsIpHBIE COeTUHEHUS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpalleHUil:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUYHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, nepuoInIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIHs aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cucCTeMbl
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIGHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenxkiatypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U cliadbie 3eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUh HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnbie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IIOHSATHUS «MAcCOBas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnoB B [lepronnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OOmme cnocoObl momyyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
OKCIIEPUMEHTAJIBHBIX 3aJad, HAOJIOJEHHWE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BellecTBa WU 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHUS ¥ KM3Hb

Ponp xuMun B 00€CrieUYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON U MUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XuMmus W 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOr0 UCIOIb30BaHUS MpenapaToB OBLITOBON XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHu4ecKord xuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, UBMEPEHUE, SIBJICHHE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTpaMM CPEIHEro OO0IIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
00y4Jaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCcKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YUYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTCIIBHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TOCIEIYIOLIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX W IPABOBBIX HOPM M OCO3HAHWE MOCIEACTBUUA 3THUX
MOCTYMKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWJI 0O€30MacHOro OOpalleHusi C BeHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEIICHUH MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3INyHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEeM, BIIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUA XUMHH  JIs
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS AaKTHUBHO MPOTUBOCTOSITh HJEOJOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
bopMHpOBaHUN PANMOHATIHLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBlIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMU
UUBUJIM3AUUN: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O0OECHEYEHUH YCIOBUN
YCHENIHOTO TPpyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHMUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIKM3a U OOBSICHEHUS SIBJICHUH OKPY)KArOIIero Mupa u
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  ITOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYarOIIMXCA
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKaroUue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIAeHUsl (MHIYKTUBHbIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yEMbIe B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIECIIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIHN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKHUX
pEaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHI B KAay€CTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJIsipHasi JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(YOPMALIMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJIHEHHUA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peaju3aluu y4eOHOro MpoekTa u (HOpMyIHpOBaTh BHIBOJBI
0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYLIECTBJISTH CBOK IO3HABATEIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3aj7ad, BbIOMpaTh Hambosee
b deKTUBHBIN Ccroco0 HMX penieHuss ¢ Y4ETOM TIOJIYYeHHS HOBBIX 3HAHUHA O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJM3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHH O XHMHYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a7a9
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W MPHUPOITHOU
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHYTas U COKpalEHHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOJHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUHN P, TOMOJIOTH, YTIJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXale B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIEC TMPU3HAKU TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3sBEPHYTOM, COKpAIIEHHOM)
dbopMys OpraHMYECKMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBaTh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WLUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH TMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJWHEHMsI), JlaBaTh UM Ha3BaHUS IIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHMs OTAEJIBHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOMWIECH, AlETUJICH,
ATWICHTJINKOJb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIHH);

c(hOPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METAaHON, ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIHUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOJAUTH BBIYUCICHUA 110 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCT, YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0eHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyITUPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJy4aeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B HEIIX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHAS ¥ TPEJOTBPAIICHUS] WX BPEIHOTO BO3JCHUCTBUS HA OpPraHHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS CIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpa, POJU XHUMHUM B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a7a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINUECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JTUCCOLIMALINSA, OKHUCIUTENb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE INMOHUMAaHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEPHbIC MPU3HAKH TMOHITHA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHMM XMMHUYECKUMX  pEaKIuH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpelpl B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOTBI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUNYECKOTO 3aKoHa /[,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb SJCKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX 3JIEMEHTOB U MX COCAUHEHUM
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETHUYECKON CBA3M MEXKIYy HEOPraHUYeCKUMHU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEIEHEeW OKUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA pPa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeITHEro Bo3jaeicTBus (mpunnun Jle larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJHOIO M3 YYaCTBYIOLIUX B pEaKLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAoi M JabopaTopHbBIM OOOpYyIOBAaHUEM, a TakKe IMpaBuia OOpalleHHs ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCUAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHNE CpEeapl pacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIUMU Ha cyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metaiey U «Hemeramib») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
yYpaBHEHUN COOTBETCTBYIOLIUX peaKUHil U (HOpMYIUPOBaTh BBHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHoOcOObl YMEHBIICHUS |
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M UYEIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CJICTIBIX H  CJIA0OBHIANIMX OOYYalONIMXCs: YMEHHE HCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpoabnsie IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH
D0P «Tpenaxep «O0maKo 3HAHUI.
Xumus, 10 kmace» (6a30BbIit ypo-
BEHb)
. https://school.oblakoz.ru/materials/495725
[IpenMer oprannyeckoil XuMuu. N
[IpenMeT opraHuYecKo XUMUHU.
1.1 Teopus cTpoCHHS OPraHUIECKUX 3 0 0 .
. [Tpu3Haky OpraHUYECKUX COCIMHEHHIMA
coenunenuii A. M. byrieposa
Teopust xumuueckoro crpoeHus A. M.
Bbytnepopa Kitaccudukanms u
HOMEHKJIaTypa OPraHUYECKUX
COEIMHEHU N
Hroro no paszneny 3
Paznea 2. Yriesogopoasbl
D0P «Tpenaxep "O0nako 3HaHUH".
Xumus, 10 kmace» (0a30BbIi ypOBEHbB)
51 [IpenenbHbIe YyTI€BOAOPOABI — 5 0 0 https://school.oblakoz.ru/materials/495725
' aJIKaHbl CrpoeHue 1 HOMEHKJIaTypa ajJKaHOB
XHWMHYECKHE CBOWCTBA, IOJIyUYEHUE U
MIPUMEHEHHE aJTKAHOB
D0P «Tpenaxep "OO6nako 3HaHMI".
HenpenenbHble yriieBogopobL: .
2.2 6 0 1 Xumns, 10 ximace» (6a30BbIi YpOBEHB)

AJIKCHBI, aJIKaAUCHBI, aJIKMHBI

https://school.oblakoz.ru/materials/495725



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

2.3 ApoMaTudeckue yrieBoa0posl 2

CtpoeHue 1 HOMEHKJIAaTypa aJIkeHOB
XUMHUYECKUE CBOMCTBA, MTOTYUYECHHUE U
MIPUMEHEHUE aJTKEHOB AJIKaIUCHBI
CtpoeHue 1 HOMEHKJIaTypa aJIKHHOB
XUMHUYECKUE CBOMCTBA, MTOJTYUYCHHUE U
MIPUMEHEHNE

D0P «Tpenaxep "O06mako 3HaHUN".
Xumus, 10 kimace» (6a30BbIi YPOBEHbD)
https://school.oblakoz.ru/materials/495725
CrpoeHue u cBoiicTBa O€H30J1a U €T0

romouioroB ['eHeTnueckas cBI3b
MEX1y pa3uYHbIMU KJlacca-Mu
YIJIE€BOIOPOIOB

[IpuponHbIE HICTOYHUKHI

D0P «Tpenaxep "O06nako 3HaHMIA".
Xumus, 10 xmace» (6a30BbIi ypOBEHB)
https://school.oblakoz.ru/materials/495725
IIpupoiHBIE HCTOYHUKHU

24 3 YTJIEBOJIOPOIOB M HX Te-pepadoTKa
YIIIEBOAOPOAOB M UX mepepadoTka KoHTpotbHas paGoTa 1o
teme«TeopeTnueckrue OCHOBBI
OpPraHNYeCcKOil XUMHH.
YrieBoaopoash»
Hroro mo pazueny 13

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHUst

3.1 Cnuptsl. denon 3

D0P «Tpenaxep "O06nako 3HaHMI".
Xumus, 10 kmaccy» (0a30BbIil ypoBeHb)
https://school.oblakoz.ru/materials/495725
[IpenenbHbIE OAHOATOMHBIE CITUPTHI

MHoroaromHuble ciupThl DEHOIIBI



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

Anpaerunsl. KapooHoBbIE

3.2
KUCHOTHL. CII0XKHBIE AHUPHI

3.3 VraeBoabl 3

D0P «Tpenaxep "O06nako 3HaHMIA".

Xumus, 10 kmace» (6a30BbIH YPOBEHB)
https://school.oblakoz.ru/materials/495725
Anpaeruapl U keToHbl Ou3ndeckne u

XUMHUYECKHE CBOMCTBA aJIbJICTU/IOB.
OnHOOCHOBHBIE MpeebHbIC
KapOOHOBBIE KUCIOTHl. MypaBbUHAS U
YKCyCHas Kuciota Boiciine
KapOOHOBBIE KHCIOTHI. MbLIa
Crnoxusie 3¢upsl. XKupsl

J0P «Tpenaxep "O06nako 3HaHMHA".
Xumus, 10 kmaccy» (0a30BbIil ypOBEHB)
https://school.oblakoz.ru/materials/495725
OO0mast xapakTepUCTHKA YTIICBOIOB.
Momnocaxapunsl [{ucaxapuibl

Hroro no paszneny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHUs1

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3

Hroro no pazneny 3

D0P «Tpenaxep "O0nako 3HaHUH".
Xumus, 10 knacc» (0a30BbIil ypoOBEHb)
https://school.oblakoz.ru/materials/495725
AMunbl. AHUINH. AMUHOKHCIOTBI KaK
am¢oTepHbIe OpraHUYECKUe

COCINHCHUS EGJ'IKI/I U UX XUMHNYCCKHUC
CBOWCTBA

Pa3pnen S. BeicokoMoJIeKy IsIpHbIE COCIMHECHUS

5.1 IInactmaccel. Kayuyku. Boigokna 2

O0P «Tpenaxep "Obnaxo 3HaHUH".
Xumus, 10 kmace» (6a30BbIi ypOBEHB)



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

Hroro no pazneny

https://school.oblakoz.ru/materials/495725
CHUHTETUYECKUE

BBICOKOMOJICKYJIAPHBIC COCAUHC-HUA U
METOJIbI MX cuHTe3a IlmacTmacchl,
Kay4yKH, CHHTETHYECKHE BOJIOKHA
KoHnTtposbHast pabota 1o teme
«Kucnopoaconepxaiiue u
a30TCoJIepkKaIME OPTAaHUYECKUE
coeIMHEeHUs. BBICOKOMOJIEKYISIpHBIE
COCIMHCHUS

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34



https://school.oblakoz.ru/materials/495725

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

DJiekTpoHHbIe (udpPoBbHIE)
o0pa3oBaTe/IbHbIE PecypCchl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

Ctpoenue aToMOB.
[Iepnoanueckuii 3aK0H U

11 [Iepnoanueckas cucrema
XUMHUYECKUX 35ieMeHToB J[. 1.
MenneneeBa

12 Crtpoenue BemecTna.
' MHoroo0pasue BelecTB

D0P «Tpenaxep "O06mako 3HaHUN".
Xumus, 11 kmace» (6a30BbIi ypOBeHbB)
https://school.oblakoz.ru/materials/495726
XUMHUYECKUH AIEMEHT. DIEKTPOHHAS

KOH(UTYpalus aTOMOB
[lepuoanyeckas cucTeMa XUMHUYECKUX
anemenToB 1. 1. Menneneepa
H3meHeHne CBOMCTB XUMHUYECKHUX
AJIEMEHTOB B MIEPHOJIAX U TPYIIIAX
D0P «Tpenaxep "O0nako 3HaHUH".
Xumus, 11 xkmace» (6a30BbIi ypOBEHbB)
https://school.oblakoz.ru/materials/495726
CoBpeMeHHbIE NPEeACTaBIECHUS O

XUMHUeCKOH cBs3u. CTeneHp
OKHCIJIeHHs BelecTBa MOJIEKYJIIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS.
Kpucrannumueckue peméTku
HucnepcHble cuctemsl. MaccoBast
J1071s1 BelecTBa B pactBope OCHOBHBIE
KJIaCChl XUMHNYECKUX COGHHHGHHﬁ.
['eneTnyeckas cBsI3b MEXAY Kjaccamu

1.3 XUMHYECKUE peaKkInu

B0P «Tpenaxep "O0xako 3HaHUH".
Xumus, 11 knace» (0a30BbIil ypoBeHb)



https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726

https://school.oblakoz.ru/materials/495726
Knaccudukanus XuMHIeCKuX

peakuuii B HEOPraHU4eCKON 1
opranuueckoil xumuu. CKopocTh
XMMHYECKOHN peakiuu, e
3aBHCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB
Xumuueckoe paBHoBecue. DakTophl,
BIIUSIOLINE HA ero cMmellenue Peakuun
B PacTBOPAx AJIEKTPOJIUTOB
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIC
peaxkuuu. Dnek-Tponaus. BupryanbHas
nabopaTtopHas pabora «3yuenue
BJIMSI-HUS PA3iIMYHBIX (PaKTOpOB HA
CKOPOCTh XUMUYECKUX PEAKIUH.
XUMHUYECKOE PABHOBECHE)
KouTponbHas pabota no Teme
«Teoperndyeckue OCHO-BbI XUMHN»

Hroro mo pazueny 13

Pa3nen 2. Heoprannyeckasi XuMust
D0P «Tpenaxep "O06nako 3HaHM".
Xumusi, 11 kmacey» (6a30BbIN YPOBEHbD)
https://school.oblakoz.ru/materials/495726
ITonosxeHue MeTaIOB B
[Tepuoanueckoit cucteMe XMMUYECKUX

2.1 Mertaiuisl 6

2JIEMEHTOB U OCOOCHHOCTU CTPOCHUMA
nx atomoB CBOIiCTBa U IIPUMCHCHUC
MICJI0YHBIX MECTAJIJIOB CBoiicTBa 1
MPUMCHCHUC MCITIOYHO3CMCIIbHBIX MC-
tamioB CBOKMCTBA U MIPUMCHCHUC



https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726

anmoMuHust CBOMCTBA U IPUMEHEHUE
METAJIJIOB MOOOYHBIX MOJ-TPYIIT
CriocoObl MoTy4eHus: METAIIJIOB.
CmunaBel. Kopposus meTanion

2.2

Hemeramsl

D0P «Tpenaxep "O06nako 3HaHMIA".
Xumus, 11 xkmace» (6a30BbIii ypOBEHB)
https://school.oblakoz.ru/materials/495726
[TonoxxeHue HEMETAIOB B

[lepuoanueckoii cucreMe XMMHUECKUX
AIIEMEHTOB H OCOOCHHOCTH CTPOCHUS
ux aromoB Du3nyecKre CBOMCTBA
HeMeTasuioB. Ayutorponust CBoiicTBa
raJloreHOB M UX COSAMHEHUIA
CaoiicTBa cepbl U €€ COeTMHCHUHN
CoiicTBa a3ota u ¢ocdopa u ux
coenuHeHuit CBoiicTBa yriiepoja u
KPEMHUS U UX COECIUHEHUM
[IpuMeHeHne HeMETAIIIOB U UX
coennMHeHU BupryanbHas
nabopaTopHas padora Pemenue
AKCIEPUMEHTAJIBHBIX 3a/1a4 110
HEOpPraHU-4eCKOW XUMUHU

2.3

CBs3b HCOPTraHUYCCKUX U
OpTraHUYCCKUX BCIICCTB

D0P «Tpenaxep "O06nako 3HaHM".
Xumus, 11 knaccy» (0a30BbIil ypoBeHb)
https://school.oblakoz.ru/materials/495726
CBsI3b HEOPraHUYECKUX U

OpraHN4Y€CKUX BCIICCTB KOHTpOJ’IBHaSI
pabota no Teme «Heopranuueckas xu-
MHSD»



https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726

Hroro no pazneny

Pa3zgen 3. XumMus u ;Ku3HbL

17

31 XUMUSA 1 KU3HDb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

D0P «Tpenaxep "O06nako 3HaHMIA".
Xumus, 11 xkmace» (6a30BbIii ypOBEHB)
https://school.oblakoz.ru/materials/495726
Poib xumuu B o0ecrieueHuu

SHEPreTUYECKOM, IKOJIOTHYECKON U
numieBor 0e3omacHoctn Hayaneie
MIPUHLUIIBI OPraHU3alnun
XUMHUYECKOTO TPOU3BOACTBA. Henosek
B MUpE BELIECTB U MaTepuaioB XUMUs
1 3JI0POBbE YEJIOBEKA



https://school.oblakoz.ru/materials/495726

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosnun4yectBo 4yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoka Bcero Konrpoprre  Ipaxririeckie o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Tpenaxep «O06mako 3nanuii. [komna.
IIpenMer opraHuyecKko Xxumuu, € Xu-mus, 10 knace (6a30BbIH YPOBEHbD)
1 BO3HUKHOBEHHE, PA3BUTHE U 1 0 0 https://school.oblakoz.ru/materials/495725
3Ha4YeHUe [IpenmeT opraHnyecKo XuMuUH.
IIpu3HaKy OpraHNYeCKUX COCINHEHUN
Tpenaxep «O0nako 3Hanuii. [lkomay.
Teopus cTpOCHHS OPTraHUIECKUX Xwu-mus, 10 knace (6a30BbIi YPOBEHbD)
2 coequHeHuit A. M. Bytiepoga, eé 1 0 0 https://school.oblakoz.ru/materials/495725
OCHOBHBIE 10JIOKEHHUS Teopus xuMuueckoro crpoeHus A. M.
byr-neposa
[IpencraBienue o k1accuPpuKauu Tpenaxep «O06maxo 3nanui. Hlkomnay.
OpPraHWYECKHUX BELIECTB. Xu-mus, 10 xnacce (6a30BbIH YPOBEHD)
3 Homenxknarypa (cucremaruueckas) u 1 0 0 https://school.oblakoz.ru/materials/495725
TPUBUAJIbHBIE HA3BAHUS Knaccugukaius 1 HoMeHKIaTypa
OpPraHUYECKUX BEILECTB OpPraHMYECKUX COECIUHEHNUN
Tpenaxep «O0nako 3HaHui. [lxomay.
4 AJKaHBI: COCTaB U CTPOEHUE, 1 0 0 Xu-mus, 10 xnace (6a30BbIH YPOBEHbD)
TOMOJIOTUYECKUH P https://school.oblakoz.ru/materials/495725
CrpoeHue 1 HOMEHKJIaTypa ajJKaHOB
Tpenaxep «O06mako 3nanuit. Hlkonay.
5 AJKEHBI: COCTaB U CTPOEHHUE, 1 0 0 Xumus, 10 xnacce (6a30BbIi YPOBEHD )

CBOWCTBA

https://school.oblakoz.ru/materials/495725
CrtpoeHue 1 HOMEHKJIaTypa ajJKeHOB



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

Mertan u 3TaH — NpocTeuIIre

Tpenaxep «O06maxo 3nanuii. [komna.
Xu-must, 10 knacc (6a30BbIN ypOBEHB)

6 https://school.oblakoz.ru/materials/495725
IIPEJCTABUTENN AJIKAHOB .
XUMHUYECKUE CBOMCTBA, OJIYYCHUE U
NPUMEHEHHE AJIKAaHOB
Tpenaxep «O6mako 3Hanui. [Ikomay.
S LIEH 1 IIDOMIICH — HhOCTEHIIIE Xu-mus, 10 kinacc (6a30BbIii ypOBEHB)
7 P P https://school.oblakoz.ru/materials/495725
MPEICTaBUTENN AIIKCHOB o
XuMHUYECKUe CBOMCTBA, OJIYYEHUE U
IPUMEHEHHE AIKEHOB
[IpaxTuueckas padora Ne 1.
8 «[Tomyuenue sTUICHA U U3yYEHUE €TO
CBOMCTB»
Tpenaxep «O06mako 3nanmii. [komnay.
Ankanuensl. byranuen-1,3 u .
9 vermGyTamen-1.3. Tlomyserie Xu-mus, 10 kinacc (6a30BbIi ypOBEHB)
It T T https://school.oblakoz.ru/materials/495725
CHUHTETHYECKOTO Ka a 1 pe3UHbI
yayKaup AJIKagueHbl
AJKHMHBI: COCTaB U OCOOEHHOCTH Tpenaxep «O0nako 3HaHui. [lxomay.
10 CTPOEHHUs, TOMOJIOTUYECKHUH P, Xu-mus, 10 xnace (6a30BbIH YPOBEHbD)
ALleTUJIEH — MPOCTENIINIMA https://school.oblakoz.ru/materials/495725
MPEJCTaBUTEIb ATKMHOB CTtpoeHre 1 HOMEHKJIATypa aIKHHOB
Tpenaxep «O0nako 3HaHui. [lxomay.
BIHCICHIS 10 VhABHEHIIO Xu-mus, 10 xmace (6a30BbIi YPOBEHbD)
11 N yp https://school.oblakoz.ru/materials/495725
XUMHAYECKON peaKIim o
XUMHUYECKHE CBONCTBA, IOJTYYCHUE H
NpU-MEHEHUE aJIKHHOB
Tpenaxep «O06mako 3nanuit. [konay.
ApeHbl: 6€H30J1 ¥ TOIYOJI. .
12 Xu-mus, 10 xnacce (6a30BbIH YPOBEHbD)

TOKCHYHOCTH apEHOB

https://school.oblakoz.ru/materials/495725



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

CrpoeHue u cBoiicTBa OEH30J1a U €T0
rOMO-JIOTOB

13

14

I'enernyeckas CBS3b yII€BOIOPOAOB,
MPUHAIISKAIINX K Pa3IMYHbIM
KJlaccam

[IpupoiHbIE UICTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U
MIOITYTHBIE HETSHBIE ra3bl, HeYTH U
IIPOJYKTHI €€ epepadoTKu

Tpenaxep «O06mako 3nanuii. [Hkomnay.
Xu-mus, 10 kinacc (6a30BbIi ypOBEHB)
https://school.oblakoz.ru/materials/495725
['eneTnueckas cBs3b MEXKIY

Pa3IMYHBIMU KJIacCaMu
YIJIEBOIOPOIOB

Tpenaxep «O6nako 3Hanuii. [lkomay.
Xu-mus, 10 knace (6a30BbIi YPOBEHbD)
https://school.oblakoz.ru/materials/495725
[TpupoaHbIe HCTOYHUKHT

YIJIEBOIOPOAOB U UX MepepaboTka

15

16

17

[TpupoHbIE HCTOUHUKHI
YTJIEBOOPO/IOB: PUPOAHBIN I'a3 U
NONyTHBIE HEPTSHbIE ra3bl, HePTH U
POAYKTHI €€ mepepaboTKH

Kontponbnas paboTa mo pazaery
«YTneBoaopoab»

Hpe,Z[CJ'IBHBIC OIHOATOMHBIC CIIUPTHI:
METAHOJ U OTaHOJI. BO,Z[OpOI[HEl}I
CBA3b

Tpenaxep «O06mako 3nanmii. [komnay.
Xu-mus, 10 kinacc (6a30BbIi ypOBEHB)
https://school.oblakoz.ru/materials/495725
IIpupoiHbIE HICTOYHUKHU
YIJI€BOIOPOAOB U UX IepepadboTKa

Tpenaxep «O6nako 3Hanuil. [lxomay.

Xu-musi, 10 knace (6a30BbIi yPOBEHbD)

https://school.oblakoz.ru/materials/495725
KonTponbHas pabota mo Teme

«Teopernue-ckue OCHOBBI
OpraHUYECKON XHUMUH.
YrieBonopoabi»

Tpenaxep «O6mako 3Hanu#. [Ikomay.
Xu-musi, 10 kmace (6a30BbIi YPOBEHB)
https://school.oblakoz.ru/materials/495725
[IpenenbHbIE OAHOATOMHBIE CITUPTHI



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725

MHoroaToMHEBIE CIIUPTHI:

Tpenaxep «O06maxo 3nanuii. [komna.
Xu-must, 10 knacc (6a30BbIN ypOBEHB)

18 .
STUJICHTJIMKOJIb U TJIMLEPUH https://school.oblakoz.ru/materials/495725
MHOroaroMHsbI€ CIIMPTHI
(DeHOM: CTPOCHHE MOTIEKYITH Tpenaxep «O6mako 3Hanui. [Ikomay.
19 (bmnqe;CKHe U XUMHYECKUE (;BOfICTBa Xu-wus, 10 cnace (6asossid yposeip)
’ https://school.oblakoz.ru/materials/495725
MIPUMEHEHHE
P deHoJtbl
Tpenaxep «O06mako 3nanmii. [komnay.
20 Anpaeruabl: hopManbaeTua U Xu-musi, 10 kmace (6a30BBIH YPOBEHB)
areTanbaerug. AueTon https://school.oblakoz.ru/materials/495725
Anbaeruipl 1 KETOHBI
Tpenaxep «O6nako 3Hanuii. [lkonay.
OIHOOCHOBHBIE TIPEIETbHbIE Xu-mus, 10 knace (6a30BbIi YPOBEHbD)
21 KapOOHOBBIE KUCJIOTHI: MypaBbUHAS U https://school.oblakoz.ru/materials/495725
YKCyCHas dusznyuecKknue 1 XMMUIECKHE CBOMCTBA
alb/1e-TUIOB
TpaxTieckas pabora Ne 2 Tpenaxep «Obmnako 3HanuM. [Ikomay.
22 «CBONCTEA DACTEODA K(; C'Hoﬁ Xu-mus, 10 xmace (6a30BbIi ypOBEHD)
P pa ey https://school.oblakoz.ru/materials/495725
KHUCJIOTBI»
MypaBbuHas U yKCyCHasi KUCIOTBI
Tpenaxep «O0nako 3HaHui. [lxomay.
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, .
23 KAK MPEICTABHTENH BHICIIIX Xu-mus, 10 xmace (6a30BbIi YPOBEHbD)
5 P https://school.oblakoz.ru/materials/495725
KapOOHOBBIX KHCIIOT
p Briciive kapOoHOBBIE KUCTOTHI. MBI
MELIE KK COM BRICLIIX Tpenaxep «O06mako 3nanuit. Hkomnay.
Xu-musi, 10 kmace (6a30BbIi YPOBEHbD)
24 KapOOHOBBIX KHCJIOT, UX MOIOIIEe

JNIEUCTBUE

https://school.oblakoz.ru/materials/495725
Briciire kapOoHOBBIE KUCTOTHI. MBI
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Crnoxuble 3(Upbl KaK MPOU3BOIHbBIE

Tpenaxep «O06maxo 3nanuii. [komna.
Xu-must, 10 knacc (6a30BbIN ypOBEHB)

25 KapOOHOBBIX KUCIOT. ['uaponus .
P P https://school.oblakoz.ru/materials/495725
CIIOKHBIX 3(hUpoB
Cnoxuble 3¢upbl. Kupsr
Tpenaxep «O6mako 3Hanui. [Ikomay.
26 Kupsl: runponus, npuMeHEHHE, Xu-must, 10 knacc (6a30BbIH ypOBEHB)
OuoJIOrNYecKast PoJib KHUPOB https://school.oblakoz.ru/materials/495725
Kupsl
Tpenaxep «O06mako 3nanmii. [komnay.
VrneBoasl: cOCTaB, KiIaCCU(UKAIYSL. Xu-mus, 10 xiace (6a30BbIi ypOBEHb)
27 Baxneiimme npeacTaBuTeNu: https://school.oblakoz.ru/materials/495725
TIII0K03a, PpyKTO3a, caxapos3a OO0mast xapakTepUCTHKA YTIICBOIOB.
Monocaxapuabl Jlucaxapuasl
Tpenaxep «O0nako 3Hanuil. [lkoma.
28 Kpaxman u nemmronos3a kak Xu-mus, 10 knace (6a30BbIi YPOBEHbD)
MPUPOAHBIE OJIUMEPBI https://school.oblakoz.ru/materials/495725
Kpaxmau. Lemtonosa
Tpenaxep «O0nako 3HaHui. [lxomay.
KOHTpOBHas paGoTa 1o pases Xu-mus, 10 knacce (6a30BbIH YPOBEHbD)
P P P y https://school.oblakoz.ru/materials/495725
29 «Kucnopoaconepxaine
KonTponbHast pabota mo Teme
OpraHUYeCKUE COCTUHEHUS»
«Kucnopoa-conepxamue
OpraHUYECKHUEe COCTUHEHUS»
Tpenaxep «O06mako 3nanuit. Hlkonay.
Xu-musi, 10 kmace (6a30BbIi YPOBEHbB)
30 AMWHBI: METHJIAMUH U aHWJINH ’ i
https://school.oblakoz.ru/materials/495725
AMUHBIL. AHUITUH
31 AMUHOKHUCIIOTHI KaK aM(OTepHbIe Tpenaxep «O0nako 3HaHui. [lxoma.

OpPraHn4€CKUC COCINHCHU A, UX

Xu-mus, 10 xnacce (6a30BbIH YPOBEHbD)



https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
https://school.oblakoz.ru/materials/495725
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ouonornyeckoe 3HaueHue. [lernruant

benku kak npupoaHsie

https://school.oblakoz.ru/materials/495725
AMUHOKHCIIOTHI KaK aM(pOTepHBIC

OpraHn4e-CKHUC COCAUHCHUA

Tpenaxep «O6mako 3Hanui. [Ikomay.
Xu-must, 10 knacc (6a30BbIN ypOBEHB)

32 1 .
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS https://school.oblakoz.ru/materials/495725
benku 1 uX XUMHUYECKHE CBOMCTBA
Tpenaxep «O06maxo 3nanuii. [komna.
Xu-mus, 10 kinacc (6a30BbIii ypOBEHB)
https://school.oblakoz.ru/materials/495725
OCHOBHBIC IOHATHS XUMHUU
33 . 1 CuHTEeTHYECKHE
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
BBICOKOMOJIEKYJISIPHBIE CO-CTUHEHUS U
METOJIBI MX cuHTe3a IlmacTmacchl,
Kay4yKH, CHHTETHYECKHE BO-JIOKHA
Tpenaxep «O6nako 3Hanuil. [lkonay.
Xwu-mus, 10 xnace (6a30BbIi yPOBEHbD)
OCHOBHBIC METO/IbI CHHTE3a .
. https://school.oblakoz.ru/materials/495725
34 BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH. 1
KonTponbHast pabota mo Teme
[TnacTmaccel, kKaydyku, BOJIOKHA
«A30Tconepxanire OpraHun4ecKkue
COCTUHEHUS»
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://school.oblakoz.ru/materials/495725
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11 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoabnbsie IIpakruuyeckue
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
. D0P «Tpenaxep "O06nako 3HaHMIA".
XUMHUYECKUH JIIEMEHT. ATOM. .
1 IEKTPONHAS KOH(HIYPALIL ATOMOB 1 0 0 Xumus, 11 xmace» (6a30BbIii ypOBEHB)
P P https://school.oblakoz.ru/materials/495726
Ilepronnueckuii 3aKOH U
[leproauueckas cucreMa XMMUYECKUX D0P «Tpenaxep "Obnaxo 3HaHUI".

2 anementoB /. 1. Menneneesa, ux 1 0 0 Xumus, 11 xmacey» (6a30BbIi ypOBEHB)
CBSI3b C COBPEMEHHOM Teopuen https://school.oblakoz.ru/materials/495726
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKHX 3JIEMEHTOB U MX . o

. D0P «Tpenaxep "O06nako 3HaHMIA".
COEZMHEHUH 110 TPYMIaM U MEePHOIaM. .
3 1 0 0 Xumus, 11 knaccy» (0a30BbIil ypoBeHb)
3Ha4yeHue NeprUoANMUECKOro 3aKOHa U .
https://school.oblakoz.ru/materials/495726
CHCTEeMBl XMMHUYeCKHX 31emMenToB J1.1.
MeHieneeBa B pa3BUTUU HAyKH
CrpoeHue BemecTBa. XUMHUECKast
N D0P «Tpenaxep "OO6nako 3HaHM".
CBS13b, €€ BUJIbl; MEXAHU3MBI .
4 OB DAZOBANIA KOBATCHTHOMN CBA3H 1 0 0 Xumus, 11 knaccy» (0a30BbIil ypoBeHb)
P ' https://school.oblakoz.ru/materials/495726
Bonoponnas cea3b
BaneHTHOCTS. " o
D0P «Tpenaxep "O06nako 3HaHMI".
DneKTpooTpuaTeaIbHOCTh. CTeneHb .
5 OKHCIeHHS. BEleCTa MOTCKYIAPHOIO 1 0 0 Xumus, 11 xmace» (6a30BbIi ypOBEHB)
] yIp https://school.oblakoz.ru/materials/495726
U HEMOJIEKYJISIPHOTO CTPOCHHS
6 Knaccudukanus u HoMeHKIaTypa 1 0 0 O0P «Tpenaxep "O0naxo 3HaHUH".

HEOPTaHUYCCKUX COGHHHCHHﬁ.

Xumus, 11 kmace» (0a30BbIil ypoBeHb)



https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726
https://school.oblakoz.ru/materials/495726

I'enernueckas cBI3b HCOPraHN4YCCKUX
BCIIECTB, Pa3JIMYHBIX KJIIACCOB

https://school.oblakoz.ru/materials/495726

Knaccudukanuss XUMHUYECKUX PeaKIIHii
B HEOPraHUYECKON U OpraHu4eCKOn
XUMHH. 3aKOH COXPAHEHHS MacChl

D0P «Tpenaxep "O06nako 3HaHMIA".

! BCIIIECTB; 3aKOH COXPAaHEHHUS U Xumus, 11 kmace» (6a30BbIii ypOBEHB)
’ https://school.oblakoz.ru/materials/495726
MpEeBpaIleHHs] SHEPTUU TPU
XUMHYECKHUX PEaKIMIX
ITonsiTHE O AUCIIEPCHBIX CUCTEMAX. D0P «Tpenaxep "OO6nako 3HaHMHA".
8 HcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI. Xumus, 11 xmace» (6a30BbIii ypOBEHB)
MaccoBas 107151 BEILIECTBA B pacCTBOPE https://school.oblakoz.ru/materials/495726
D0P «Tpenaxep "OO6nako 3HaHMHA".
Ckopoctb peakiuu. OOpaTumMbie .
o peakin. XMMUYECKOE paBHOBECHE Xumus, 11 xnace (6%OBHH. YPOBCH)
https://school.oblakoz.ru/materials/495726
[IpakTuueckas padora Ne 1. «Bnusiaue D0P «Tpenaxep "Obnaxo 3HaHUI".
10 pa3IUYHbIX (PAKTOPOB HA CKOPOCTh Xumus, 11 knace» (0a30BbIi ypoBeHb)
XUMUYECKON PEAKLIAN» https://school.oblakoz.ru/materials/495726
DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[ToHsiTHE O BOIOPOAHOM MOKAa3aTele D0P «Tpenaxep "O0nako 3HaHUH".
11 (pH) pactBopa. Peakiinu HOHHOTO Xumus, 11 kmacey» (6a30BbIN yPOBEHbD)
oOMeHa. ['maponus opranndeckux u https://school.oblakoz.ru/materials/495726
HEOpPraHMYECKUX BEIIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE D0P «Tpenaxep "O0nako 3HaHUH".
12 peakmuu. [lonsitre 06 >mekTponmse Xumus, 11 xkmace» (6a30BbIi ypOBEHB)
pacIIaBoOB ¥ pACTBOPOB COJIEH https://school.oblakoz.ru/materials/495726
O0P «Tpenaxep "Obnaxo 3HaHUH".
KoHnTtponbHas paboTa mo pa3aeny .
13 «TeopeTnyeckrie OCHOBBI XHMHUW) Xumus, 11 xnaccy (0asosbiit yposeks)
https://school.oblakoz.ru/materials/495726
14 Mertanibl, uX MOJOKECHHE B D0P «Tpenaxep "O06nako 3HaHMI".
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15

[Teproauieckoi CUCTEME XUMHUYECKHIX
snemenToB M. Y. Menaeneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJUIOB

CIuraBbl METAIJIOB.

DJIEKTPOXUMHUYECKUH PsiJl HATPSKEHUI
METaJIJIOB

Xumus, 11 kmace» (6a30BbIii ypOBEHB)
https://school.oblakoz.ru/materials/495726

D0P «Tpenaxep "O06nako 3HaHMIA".
Xumus, 11 kmace» (6a30BbIii ypOBEHB)
https://school.oblakoz.ru/materials/495726

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aIIOMUHUN) U UX COSIUHEHUN

D0P «Tpenaxep "OO6nako 3HaHMHA".
Xumus, 11 xmace» (6a30BbIii ypOBEHB)
https://school.oblakoz.ru/materials/495726

17

XUMHUYECKUE CBOMCTBA XpOMa, MEU U
UX COeOUHEHUN

D0P «Tpenaxep "OO6nako 3HaHMHA".
Xumus, 11 xmace» (6a30BbIii ypOBEHB)
https://school.oblakoz.ru/materials/495726

18

19

XHMHUYecKre CBOMCTBA IIMHKA, JKeie3a
U UX COeTUHEHUN

[Tpaktnyeckas padora Ne 2. "Pemenune
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«Meramie»"

D0P «Tpenaxep "O06nako 3HaHMIA".
Xumus, 11 knace» (0a30BbIi ypoBeHb)
https://school.oblakoz.ru/materials/495726

D0P «Tpenaxep "O06nako 3HaHM".
Xumus, 11 knaccy» (0a30BbIil ypoBeHb)
https://school.oblakoz.ru/materials/495726

20

HCMeTaJ'[J'[I)I, UX IIOJIOKCHUC B
Ilepronnueckoit cucreMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

D0P «Tpenaxep "O06nako 3HaHM".
Xumus, 11 knaccy» (0a30BbIil ypoBeHb)
https://school.oblakoz.ru/materials/495726

21

Pu3nyecKne CBOMCTBA HEMETAIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIJIOpOJIa, cepbl, hocdopa u
yriaepona)

D0P «Tpenaxep "OO6nako 3HaHMI".
Xumus, 11 kmaccy» (0a30BbIil ypoBeHb)
https://school.oblakoz.ru/materials/495726

22

XHUMHUYeCKHe CBOICTBA TajlOreHOB,

D0P «Tpenaxep "O06nako 3HaHMI".
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23

24

Cepbl U UX COCIMHEHUI

XnMHYecKre CBOMCTBA a30Ta,
dbocdopa 1 UX COeTUHECHUI

XUMHYECKUE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCIUHEHUHN

Xumus, 11 kmace» (6a30BbIii ypOBEHB)
https://school.oblakoz.ru/materials/495726

D0P «Tpenaxep "O06mako 3HaHUN".

Xumus, 11 kmace» (6a30BbIH yPOBEHB)
https://school.oblakoz.ru/materials/495726

D0P «Tpenaxep "O06mako 3HaHUN".

Xumus, 11 kmace» (6a30BbIH yPOBEHB)
https://school.oblakoz.ru/materials/495726

25

[IprMeHeHne Ba)KHENIINX HEMETAJIOB
U UX COCTUHEHUN

D0P «Tpenaxep "O06nako 3HaHMIA".
Xumus, 11 xmacey» (6a30BbIi ypOBEHB)
https://school.oblakoz.ru/materials/495726

26

O00011IeHE U CHCTEMATHU3AIINS
3HAaHUH 110 TeMe «HemeTramnabs».
Brluucnenus no ypaBHEHUSIM
XUMHYECKUX PeaKIui U
TEPMOXUMHYECKUE PACUETHI

D0P «Tpenaxep "O06nako 3HaHMIA".

Xumus, 11 kmace» (6a30BbIi ypOBEHB)
https://school.oblakoz.ru/materials/495726

27

[IpakTuueckas pabora Ne 3. «Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"HemeTamas"»

D0P «Tpenaxep "O06nako 3HaHM".
Xumus, 11 knacc» (0a30BbIil ypoBEHb)
https://school.oblakoz.ru/materials/495726

28

29

KonTponbHnas pabora o remam
«Mertamiae» 1 «HemeTamisy»

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

D0P «Tpenaxep "O06nako 3HaHM".
Xumus, 11 knacc» (0a30BbIil ypoBEHb)
https://school.oblakoz.ru/materials/495726

D0P «Tpenaxep "O06nako 3HaHM".
Xumus, 11 kmace» (0a30BbIil ypoBeHb)
https://school.oblakoz.ru/materials/495726

30

AMdoTepHbIe HEOpraHUYECKHE U
OpraHUYECKHUEe COETUHEHUSI.
['eneTnyeckas CBsI3b HEOPTraHUUECKUX
Y OPraHUYECKUX BELIECTB

D0P «Tpenaxep "OO6nako 3HaHMI".
Xumus, 11 kmace» (0a30BbIil ypoBeHb)
https://school.oblakoz.ru/materials/495726
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Posib xumuu B obecrieueHun
AKOJIOTUYECKOM, SHEPTeTUUECKON U

D0P «Tpenaxep "O06nako 3HaHMIA".
Xumus, 11 xkmace» (6a30BbIi ypOBEHB)
https://school.oblakoz.ru/materials/495726

D0P «Tpenaxep "O06nako 3HaHMIA".
Xumus, 11 xkmace» (6a30BbIii ypOBEHB)
https://school.oblakoz.ru/materials/495726

D0P «Tpenaxep "O06nako 3HaHMIA".
Xumus, 11 xmacey» (6a30BbIi ypOBEHB)
https://school.oblakoz.ru/materials/495726

31
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MEIUIUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IPUHLINIIAX IPOMBIIIEHHOTO
MOJTYYCHHS BKHEHIITX BEIIIECTB

33 YenoBek B MUpE BEWIECTB U
MaTepHasoB

34 XHUMHS U 30POBbE YECIIOBEKa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

D0P «Tpenaxep "O06nako 3HaHMIA".
Xumus, 11 xmacey» (6a30BbIi ypOBEHB)
https://school.oblakoz.ru/materials/495726
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus / 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKITMOHEpHOE
obmectBo «M3aarenbctBo «IIpocBenienne»

* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxkmmonepHoe obuectBo «M3aarenbctBo «lIpocBemenne»

* Kypun A. A. Xumus [Tekct]: yueOnuk jyist 10-11 xnaccoB / A. A. Kypun — M.

AO «M3parensctBO «lIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metonunueckoe nocodue «Tpenaxep "O0nako 3Hanuii". Xumus, 10 kiace
(6a30BbIN YPOBEHB)»

Meroanueckoe nocodue «Tpenaxep "O0nako 3nanuid". Xumus, 11 kiace

(6a30BBIN YPOBEHB)»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

OOpa3oBaTeNbHbBIN OHIalH-cepBUC «O01ako 3HaHu» https://o6nako-3Hanuii.pd/
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