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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
®denepanvy, peamu3yIONIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickon
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsibkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
collep KaHMs, pPe3yJbTaTOB OOydeHHss U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM OJTallOM peaju3alii Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEeJIOBEKa, a TaKXKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPHUPOAHONW cpene. Peammsyercss XuMU4YecKoe 0Opa3oBaHUE
oOy4Jaronmxcst Ha YpOBHE CpPEHEro 001mero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XHMHUU € Y4ETOM CHenu(pUKH HAyKH XUMUU, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efeld W TPUHINIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuMUsl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAacT 0COOYyIO POJib B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHNE PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJOCTHOTO MPEJCTABICHUSA 00 OKPYXAloIleM MUpe KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYXAIOLIEr0 MHUpPa, OCO3HAHHS B3aUMOCBSA3U MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEWCTBYSl C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBHM C OOIIMMU IEISIMH U TPUHIUIAMU CPETHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHMUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeaMeTa  «XHUMHsS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAaHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMeTra oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOI000pas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IporpaMme IO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  BJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHu4eckod XUMHM IOJy4YarOT pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEeaKltu.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHMYecKas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUYECKUX MO3UIUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o01m1aroIIei 10 00BACHSIONIEH 1 IPOTHO3UPYIOICH.

Envnas cucreMa 3HaHMI O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX pEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIAJTHON
XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUHU M MPAKTUYECKUX MPUIIOKEHUH XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX MCCIEI0BATENbCKUX 3a/1a4d. B 1enom conep:kanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MyTEM OSKCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (hakKTaMHM U TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopmHupoBaHHUE
YHUBEpPCAJbHBIX Y4YeOHBIX JACHCTBMI, UMEIOMMX ©0a30Boe 3HAUYCHHE IJIA
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJEPKATENIbHON XapaKTEpUCTUKU IeJIed H3y4eHHUs IpeAMETa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPHU3HAETCA (HOPMUPOBAHHE OCHOB
XMMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C



METOANYECKOM TOYKHM 3PEHHsI TAKOM NOAXOJ K ONIPEACIICHUIO LENEeH W3Y4YEHHs
MIPEMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMHM ILEJSIMU W3YYEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IOHUMAHWE CYIIHOCTH IOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIOAEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 1Mo XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKONM KOMIIOHEHTE COJep)KaHus OOydeHHus, OpPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs» JTOMUHHUPYIOIIEe
3HAaUEHUE MPUOOPETAIOT TaKKUE LIENU U 33]1a4H, KaK:

ajanTaius 00y4aroluXxcsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MHUpA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEUIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arOUIMXCs KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUOB
JESITEIbHOCTH: PELIeHUs! MpoOseM, MOUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOUMBIX Ui NPUOOPETEHMsI OIBbITA JAESITEIBbHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe U1 OLEHKH C IO3ULUI



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEHIECTB U XUMHYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIVICKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00yUaroImMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMUYIECKOTO COJICPKAHUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYaIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU U TMPOBEJICHUU XUMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAHUWE Yy oOOydarouuxcsi YOEeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TPUPOJEC W CBOEMY 3I0pPOBBIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydebHoM mnaHe cpemHero oOImIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MPEeAMETHON 00sacTh «EcTecTBeHHO-HAyYHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJEPXXAHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIY4EHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OPraHMYECKHX
coequHennit A. M. BytnepoBa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAas CBS3b B
OpPTraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o KiacCU(pUKalMU OpraHudeckux BemiecTB. HomeHnknarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHMS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psaa. MeraH W 3TaH —
NpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMICTBa
(peakuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3NYECKUEe M XMMHUYECKHE CBOWMCTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakKHEHIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHrne CHHTETHYECKOIro
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHUHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpEeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJyYEHUE W MpUMEHeHue. Tomnyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumenenue. TOKCUYHOCTD
apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIKUMHA K
Pa3IMYHBIM KJ1accaM.



[IpupoaHple MCTOYHUKMU YIriaeBOAOpOnoB. [IpuponHbIi ra3 W NOMyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKHUN, KaTAIUTUYECKH), mnuposu3. I[IpomykTbl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAaKOMJIEHHWE C o0Opa3lamMu IJIaCTMAacC, KaydyKOB U PE3UHBI, KOJUIEKIIUU
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3YYEHHUE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranu4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHUYECKHME CBOMCTBA (pEakUMM C AKTUBHBIMU METaJlJIaMHU,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth Genona. [lpumenenue genona.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KakK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCTIOT. Mblj1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xkupos. Ilpumenenne xupos. buonoruueckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuabl). [roko3a — mpocTelmii MOHOCaxapHl: OCOOEHHOCTU CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XMMHYECKHE CBOHCTBA (B3aUMOJEHCTBUE C




runpokcugom Meau(ll), okucnenne amMmmMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmala U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpaIICHUIL:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
rugpokcugom meau(ll)), anpaerunoB (OKMCICHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMUHOKHUCJIOT (Ha mpuMmepe riuiuHa). buosnoruyeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benky Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIPHBIE coelMHEeHMs. llepBuuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, IC€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJKu.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalus OEIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEITKOB.

BbicokoMouIeKyJIsIDHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCA 4Yepe3 HCIIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-



HAay4YHBIX MOHSTUH, TaK U MOHSATHUM, SIBISIOMIMXCS CUCTEMHBIMHU JUISI OTAEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMyHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHBHBIC BellecTBa (OEIKHU, YIJIEBOJBI, KUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTaHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MpEnapaTbl, MATEPUAIIBI U3
VCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHNYECKASA XUMUSA
Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . Menneneera. CBsi3b NEPUOANYECKOTO 3aKkOHA U [lepmoanueckor CUCTEMBI
xuMHaueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEpUOaM.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSApHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICEHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTHe O OUCNIEpCHBIX cHUCTeMax. VICTUHHBIE M KOJIJIOMAHBIE PAaCTBOPHI.
MaccoBast 10J11 BEHIECTBA B pACTBOPE.



Knaccudukanus HEOPraHUYeCKUX COCIMHEHUM. Howmenxknatypa
HEOPraHWYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanuss XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHECHUS W MPEBPAILLICHUS SHEPTUU TPU XUMHUYECKUX PEAKIIMSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

OnexTponutuyeckas auccornuanusi. CuibHbIE U cadbie 31eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabimun «llepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMUYECKUX PEUIETOK, HAONIoJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbiX (akTOpOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C HMCIIOIb30BAHUEM IIOHSATHUSI «MAcCOBas
JIOJIS1 BELIECTBAY.

Heoprannueckasi xummust

Hemeramnel. Ilonoxxenne HemeraiuioB B llepuomnueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
dbocdhopa, yrimepoga U KpeMHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucrteMe XUMHUYECKHUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CruiaBbl METaJUIOB.
DNEKTPOXUMHUYECKHUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, Me/Ib) U UX COCAMHEHUH.



OOmue cnocoObl MmosydeHuss MeTauioB. [IpuMeHeHue MeTamioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAILHBIX 3aja4, HAOJIOJIEHUE W OIMCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUSA C PACTBOPAMU
KHCJIOT U IIEJI0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BElIECTBa, Macce WM O0OBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHSA ¥ KU3Hb

Ponp xumumn B o0ecned4eHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHM MeAHMLMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOUIAX [POMBILIIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

UYenoBek B MHpPE BEIIECTB M MATEpUAJIOB: BAXKHEMIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, KpPackh, CTEKJIO, KEepaMHKa,
MaTepuanbl sl 3JIEKTPOHUKH, HAaHOMAaTEpHallbl, OPraHUYECKUE U MUHEPAIbHbIE
ynoOpeHus.

XAMHSL W 3I0pPOBBE YEJIOBEKA: IPABHUJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacCHOr0 MCIOJIb30BaHUs MpenapaToB ObITOBOM XMMHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUU OOmEeH W
HEOPraHWYeCcKoN XUMHUHU B 11 Kjacce oCylIeCTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMH JIJIs1 OTAETBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIe MOHSTHUS: HAy4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KiIacCupUKalus, MEpUOJUYHOCTh, HAOIIOACHHE,
IKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE, SBICHHE.

®duzrka: MaTepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBa, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Owochepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.



['eorpadus: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC UCKOTIAEMBbIE, TOTLIINBO,
peCypCHlI.

TexHOmorusl: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIrus, MPOU3BOICTBO
CTPOUTEIIbHBIX MaTEpPUAJIOB, CEIBCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IIHILIECBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI T10 XMMHNUU
HA BA3OBOM YPOBHE CPEJIHEI'O OBHIET'O OBPA3OBAHUA
JINUHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOCHUS
OOy4YarOIIMMUCS IPOrPAMM CPETHEr0 00111ero 00pa3oBaHus (JINYHOCTHBIM,
METanpeIMETHBIM U MpeIMEeTHBIM). HayuHO-MeToqu4uecKkoil OCHOBOM ISt
pa3paboTKH TIaHUPYEMBIX PE3yJIbTATOB OCBOCHUS MTPOTPAMM CPETHEr0 OOIIEeTo
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJICIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIO0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJMyue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIaMH  TMOBEJEHHUS, CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaroIMXCsl.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBHOCTU MPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M IMOCTYNKH CBOMX TOBApUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIIHUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BaTENbCKON
NESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M  JPYrMX BHOAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUCHUIO MPOGeCcCruil pa3aIuyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIbLHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON CpeJie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMAJIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUILEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BAThH



MOJTy9aeMbI€ 3HAHUS JJIS1 aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIETO MUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYIHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CIEeONU(PUKYy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPTUs, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCle0BaHNe, HAOTIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCaIbHBIC YUcOHBIC NelcTBHs (TIO3HaBaTEIbHBIC, KOMMYHHKATHBHEIC,

PETYJISITUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (GyHKUIHMOHATIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JIEUCTBYS B MIO3HABATEIIHON U COLMAIIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaIM3upoOBaTh  MpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh LENM JCITEIBbHOCTH, 3aJaBasi IAapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACITEIBHOCTH C TOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMU NPUEMBI JJOTMYECKOTO MBILIIJICHHUS —
BBIJICIISITh XapPAaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,



WCITOJIh30BaTh COOTBETCTBYIOIINE MOHSITHS ISl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHUS, UCIOJIB3YEMBIE B XUMUUA CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEACTABICHUS /ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH 1ETU W 3a/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHOOpMarmu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynMpoBaTh 3alpoChl U MPUMEHATh PA3IUYHBIE METOABI MPHU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MPEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyIHpPOBATh CBOM  MPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONW paboThl M0 MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHHBEPCAJbHBIMHU PEryISTUBHBIMH JeHCTBUSIMU

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U MCCIIEJOBATEIbCKUX 3aady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmeTHble pe3ynapTaThl OCBOEHUS Kypca «OpraHnuueckas XUMHS»
OTPaXKaroT:

C()OPMUPOBAHHOCTh  INPEACTABIEHUH O XUMHUYECKOH  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOM KapTHUHbBl MHUpPA, POJIM XHMHUU B II03HAHUU SIBJICHUU
opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIs1 pelIeHHs MPAKTUYECKUX 3a7a4



Y JKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3JI0POBBI0 U HPHUPOIAHOU
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralole MOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi opmyrna (pa3BEpHyTas U COKpaul€HHAas), MOJb, MOJSpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAS TpYIIIa,
paaukai, U30MepHrs, U30Mepbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpXALIMEe COCAVMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM SA3BIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE MPU3HAKUA TOHSITHIMA,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITUS NPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALLICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpMHPOBAHHOCTh YMEHUMN YCTaHABIMBATh MPUHAJIEKHOCTh H3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cucrematnueckoir HomeHknatype (IUPAC), a taxke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTAa, OJICMHOBAsI KACJI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpyKkTO3a, KpaxMaJ, LeJUII0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3HM B
OpPraHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



chOpPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepuU30BaTh  COCTaB, CTPOCHHE,
bu3YecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, STWJICH, MPOIMJICH, arleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxma, IeJUTI0NI03a, aMUHOYKCYCHAsI KUCIIOTA), WILTIOCTPUPOBATH TEHETHIECKYTO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUHA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MIPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB TIEPEePadOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsSX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JTa0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWICHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIE PEAKIUU OPTraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB NpPU HArpeBaHUHU, I[BETHBIC pPEaKIuu OCIKOB) B
COOTBETCTBHM C TMpaBWJIaMHW TEXHUKH OC30IaCHOCTH TpU OOpamlieHuu C
BCIIECTBAMH M J1aOOpPATOPHBIM OOOpPYIOBaHUEM, TPEJACTABIATh PE3YJIBTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHMX
peakuuii 1 GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
1€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IIEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



ONAaCHOCTh BO3JCHCTBUS HA YKUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObI
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENbIX M CHAa0OBHUASIIMX OOYy4YaloOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX
dbopmy.

11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XUMHS» OTPAXKAIOT:

cOPMHUPOBAHHOCTh  TMPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUsI MPAKTUYECKUX 3a7a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO M MPUPOJTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralONIUe MOHATHSA (XUMHUYCCKHI 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTD, CTEIIEHb OKUCJICHUS, XUMUUYECKAsI CBSI3b
(koBaJIeHTHAas, MOHHAsI, METAILTUYECKAs, BOJOPOAHAS ), KPUCTAIITMYECKAs PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEDICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JAUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON pEeakiuu, XUMHUYECKOE PABHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoaudeckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JISKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTHYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICITEIIBHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATh XapaKTEpHbIE TMPU3HAKU TOHSTHM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME IMOHITHUS MPH
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJIH30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUM  XHUMHYECKUX  PEaKIUH,



cucremarnyeckyro HomeHkaatypy (IJUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUM OINPEACNIATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJIApHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUH (IPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB XMMHUYECKUX JIEMEHTOB M MX COEIMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

chOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILIECTBAMH C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pEarupyrollux BEHIECTB, TEILIOBOMY
s dekTy peakuuu, U3MEHEHHIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THUUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUYUThIBAs
YCIJIOBHUSL, IPU KOTOPBIX 3TU PEAKLUU UAYT JO KOHIIA;

cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINE
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BELLECTB;



C(OPMUPOBAHHOCTh ~YMEHHH  PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JabOopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe TMpaBHiIa OOpaIeHUs ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3jIoKEHUE IMEePOKCUIA BOAOPOJAAa B MPUCYTCTBUU KaTaau3aropa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMu Ha CcyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3aJa4 IO
temam «Metaiub»y U «HeMetannel») B COOTBETCTBHM C MPAaBHIAMH TEXHHKHU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX pEaKIHUil U (HOpMYIUPOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHMM  COOJIIOAaTh  MpaBuia  3KOJOTMYECKH
[EJIeCO00pPa3HOr0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHAT, Ha mpuMepax CHOCOObI YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUISL CIeNbIX M CHAa0OBUASIIMX OOYYaroIIMXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE BocnurareabHblii
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie) KOMIIOHEHT
n/n NPOrpamMMbl Bcero Konrpoapusie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenI
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOH XUMUM
VYcraHoBneHue
JIOBEPUTEIBHBIX
OTHOILECHUH MEXTY
YUUTEIEM U €T
Enunas koyuiekuuss = yu4eHUKaMH,
LIOP: http://school- = cmnocobcTByrOMINX
[Ipeamer opraHuv4ecKOil XUMHH. collection.edu.ru/ca = MO3UTHBHOMY
1.1 Teopust cTpoeHUsT OPraHNYECKUX 3 talog/res/2416af95-  BOCHPUATHIO yJaIIUMUCS
coenuHenuii A. M. Bytieposa aae9-11db-abbd- TpeOOBaHUH U TIPOCHO
0800200c9a66/vie YUYUTEIS, IPUBICUCHHUIO UX
w/ BHUMaHHUA K 00CyX/1aeMoi

Hroro no pasgeny

Ha ypoke nHpopmanuu,
aKTUBHU3ALIUUUX
MMO3HAaBATEIILHOM
JeITEeILHOCTH.

Paspnen 2. Yraesoaopoanbt

[IpenenbHble yraeBOAOPOABI —
aJIKaHbI

2.1

Enunas xomnexuusa
2 1HOP:
http://school-

HpI/IBJ'Ie‘-ICHI/IC BHHUMaHHA
IIKOJBbHHUKOB K
HNCHHOCTHOMY aCIICKTY



http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/

2.2

2.3

HenpenenbHble yriieBogopOIbL:
aJIKEHBI, aJIKaINeHb], aIKUHbI

ApomaTudeckue yriaeBogopoabl

collection.edu.ru/ca
talog/res/0abb3b61-

4185-11db-b0de-
0800200c9a66/vie
w/

Enunas komnexuusa
LHOP:

http://school-
collection.edu.ru/ca
talog/res/0abb898c-
4185-11db-b0de-
0800200c9a66/vie
w/

Enunas xonineknusa
1HOP:

http://school-
collection.edu.ru/ca
talog/res/24174bdc-

aae9-11db-abbd-
0800200c9a66/vie
w/

2.4

IIpupoaHblE HICTOUHUKHT
YTJIEBOIOPOIOB M UX MepepadoTka

Enunnas xomnexus
LHOP:

http://school-
collection.edu.ru/ca
talog/res/Oabaed40-
4185-11db-b0de-
0800200c9a66/vie
w/

M3y4aeMbIX Ha ypOKax
SBJICHUH, OpraHu3alus ux
paboThI ¢ IOoTyyaeMol Ha
YpOKE COLUaIbHO
3HAYMMON HH(pOpMaIUECH,
WHULIUUPOBAHUE €€
o0cyxeHus,
BBICKA3bIBAHUS
YYaIIUMHCS CBOETO
MHEHHUS 110 €€ TIOBO1Y,
BBIPAOOTKH CBOETO K HEll
OTHOIICHHUS.



http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/

Hroro no pazneny

13

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeJuHeHU st

3.1

3.2

Cruptsel. Genon

Anpnerunpl. KapOOHOBBIE KUCTOTHI.

Crnoxuble 3(upbl

Enunas komnexuusa
1HOP:

http://school-
collection.edu.ru/ca
talog/res/bed30094-

8cff-11db-b606-
0800200c9a66/vie
w/

Enunasa xomineknusa
1HOP:

http://school-
collection.edu.ru/ca
talog/res/d777989b
-8cff-11db-b606-
0800200c9a66/vie
w/

3.3

YrneBoabl

Hroro no pazneny

13

Enunnas xomnexus
LHOP:

http://school-
collection.edu.ru/ca
talog/res/d778f821-
8cff-11db-b606-
0800200c9a66/vie
w/

[IpuMeHeHue Ha ypoke
MHTEPAKTUBHBIX (HOpPM
paboThI yyauxcs:
UHTEJJIEKTYaJIbHBIX UTD,
CTUMYJIHPYIOIINX
MO3HABATEIIbHYIO
MOTHBAIUIO IIKOJIEHUKOB,;
JIUCKYCCUM, KOTOPBIE JAI0T
y4YaIIuMCsi BO3MOYKHOCTD
IPUOOPECTH OIBIT
BEJICHHS] KOHCTPYKTUBHOT'O
JIAJIOTa; TPYIIIOBOM
paboThI Wik pabOTHI B
napax, KOTOpble yuaT
IIKOJHHUKOB KOMaHTHOM
pabote u
B3aNMOJICHCTBHIO C
JIPYTHMH JETHMHU.

Pa3nesn 4. A3oTcoaepikanue opraHn4ecKue CoeJUHEeHHUs



http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/

4.1 AMUHBI. AMUHOKHUCIIOTEI. benku

Enunasa xomiaeknusa
1HOP:

http://school-
collection.edu.ru/ca
talog/res/d778f841-
8cff-11db-b606-
0800200c9a66/vie
w/

HNuannuuposanue u
MOJJIEPKKA
HCCIIEI0BATENBCKOM
JIeATEIbHOCTH
LIKOJIbHUKOB B paMKax
peanu3anuu UMH
WHJUBUTyaJIbHBIX U
TPYIIIOBBIX
MCCJIEI0BATEILCKUX
MIPOEKTOB, YTO ACT
LIKOJIbHUKaM
BO3MOXKHOCTh MpuoOpecTu
HaBbIK CAMOCTOSITEIILHOTO
pELICHUS] TEOPETUUECKON
poOJIEMBbI, HABBIK
TEHEPUPOBAHUS U
odopmIIeHUS
COOCTBEHHBIX HJEH, HABBIK
YBaXXUTEIBHOTO
OTHOLLEHHUS K YyKHUM
uzaesiM, 0hOpMIICHHBIM B
paMKax Jpyrux
HCCIIeIoBATeNIei, HABBIK
MyOJUYHOTO BHICTYIIJICHUS
nepen ayAuTOpHei,
apryMEHTHPOBAHUS U
OTCTauBaHUs CBOEH TOUKHU
3peHuUsl.

Hroro no pazneny



http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/

Paspnen 5. BeicOKOMOJIEKYISIpHbBIE COCUHEHUS

5.1

[Inactmaccel. Kayuyku. Bonokna

Enunas komnexuusa
LHOP:

http://school-
collection.edu.ru/ca
talog/res/Oabbd7ae-
4185-11db-b0de-
0800200c9a66/vie
w/

Hcnons3oBanne
BOCIIMTATEIbHBIX
BO3MOXKHOCTE
coJiepKaHusl y4eOHOTO
npeaMeTa uepe3
JIEMOHCTPALIMIO JICTAM
IPUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOIO MOBEICHHUS,
MIPOSIBIICHUS
YEJI0BEKOIIIO0US U
T00pOCePICIHOCTH, Yepe3
o100p COOTBETCBYIOIINX
TEKTOB JUUIs1 YTEHHUS, 3a71a4
JUISI PEIICHUS,
MPOOJIEMHBIX CUTYaIUi
IUTst 00CYKJIeHUs B KIIacce.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME
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http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/

11 KJIACC

Ne HaumenoBanue KoauyecTBO 9acoB BocnurareabHbIH
JuaexkTpoHHble (HU(poBbHIE)
n/ pa3fiejioB 1 TEM Bcer KonTpoabHbl pakTuyeckun KOMIIOHEHT
o0pa3oBaTe/ibHbIE pecypchbl
1| NMporpamMmbl 0 e padoThl e padoThl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Hcnons3oBanne
BOCITMTATEIBbHBIX

11

1.2

Crpoenue
aTOMOB.
[Tepuoanueckuii
3aKOH 1
[Iepnonnueckas
cucremMa
XUMHUYECKUX
31eMeHTOB /1.
N. Menneneesa

Crtpoenue
BEIIIECTBA.
MHuoroo6pasue
BEIIECTB

Ennnas xomnexmus L{OP:

http://school-
collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-0800200¢9c¢11/75950/

Ennnas xomnexmus [{OP:

http://school-
collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-0800200¢c9c11/78744/

BO3MOXKHOCTEH COepKaHHs
y4eOHOTro mpeaMera yepes
JIEMOHCTPAIIHIO AETSIM
IPUMEPOB OTBETCTBEHHOTO,
TPaXkIaHCKOTO TTOBEJICHHS,
IPOSIBJICHUS YETIOBEKOIO0US
U 100pOCepaACYHOCTH, Yepes
o 100p COOTBETCBYIOIIUX
TEKTOB JUI YTE€HUS, 3a]1a4 JJIs
peleHus, TpoOIeMHBIX
CUTyalui A o0CyKIEHUS B
KJacce

[ToOy>kneHune MKOJIbHUKOB
co0Jro1aTh Ha YpOKe
OOIIENPUHATBIE HOPMBI
OBEJICHUS, TIpaBUiIa OOIICHUS
CO CTapIIUMU (YUUTEISAMU) U
CBEPCTHUKaMH(IIKOJIbHUKAMHU
) IPUHIUIIBI y4eOHOU
JMCLUUTUIMHBL U
CaMOOpPraHU3aLuu.



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75950/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75950/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75950/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/78744/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/78744/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/78744/

XUMHYECKHE
1.3 6
peakiumn

Enunas xomnekuus L{OP:

http://school-
collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-0800200¢9c11/75972/

Bxirouenue B ypok UTPOBBIX
npouenyp, KOTopble
MIOMOTat0T MOJAEPKATh
MOTHBALMIO JETEH K
MOJYYCHUIO 3HAHUM,
HaJaXXUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILICHUM
B KJIacCe, IOMOTatoT
YCTaHOBJICHUIO
no0poXKeIaTeTbHOU
aTMochepsl BO BpeMs ypoKa.

Hroro mo pazmeny 13

Pasznen 2. Heopranuueckasi Xxummusi

Ennnas xomnexmus L{OP:
http://school-
2.1 Meraibi 6 collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-0800200c9c11/75964/
Ennnas xomnexmus [{OP:
http://school-
2.2 Hemeraner 9 collection.edu.ru/catalog/rubr/d05469b0
-69bd-11db-bd13-0800200c9c11/75968/
Chasp Ennnas xomnexnus LTOP:
HEOPraHU4ECKHU
23 . ) http://school-
' OO AHIECKIX collection.edu.ru/catalog/rubr/d05469b0
P -69bd-11db-bd13-0800200c9c11/75972/
BEIIIECTB

Hroro no paszneny 17

Opranmzanus medcersa
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX YUALTUXCS
HaJl UX HEYCIIEBAIOIINMU
OJHOKJIACCHUKAMH, TAIOIIETO
IMIKOJIbHUKAM COIMAIbHO
3HAUMBbIN ONBIT
COTpYAHUYECTBAU
B3aHMOIIOMOIITH.



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75964/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75964/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75964/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75968/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75968/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75968/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/

Pa3zgen 3. XuMus 1 'KU3Hb

Enunnas xomnekuus L{OP:

http://school-

[Ipumenenue Ha ypoke
WHTEPAKTUBHBIX (POpPM pabOTHI
yyalmxcs:
WHTEJUICKTYaJIbHBIX UTD,
CTUMYJIUPYIOLTUX
MO03HABATEJIbHYIO MOTHUBAIIUIO
HIKOJIbHUKOB; TUCKYCCUH,
KOTOpBIE JAIOT YYalluMCs

31 KHMIS 1 OKH3HE 4 collection.edu.ru/catalog/rubr/d05469b0 = BO3MOKHOCTB IIpHOGPECTH
-69bd-11db-bd13-0800200c9¢c11/75976/  ombIT BeacHMS

KOHCTPYKTHBHOTO JIHAJIOTA;
TPYNIIOBOW PabOTHI WK
paboTHI B apax, KOTOpbIE
y4ar IKOJbHHUKOB KOMaHTHOM
paboTe 1 B3aMMOICHCTBHIO C
JPYTHMH IETHMH.

Hroro no pazgeny 4

OBIIEE

KOJIMYECTBO 34

YACOBIIO

[NPOTPAMME



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75976/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75976/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75976/

Ne
n/

Tema ypoka

[Ipenmer
OpTraHUYEeCKOU
XUMUH, €€
BO3HMKHOBCHHE,
pa3BUTHE U 3HAYCHUE

Teopust ctpoeHuUs
OpraHUYECKUX
coenuHeHU A. M.
byrneposa, eé

OCHOBHBIC ITOJIOXKCHHUA

IIpencrasnenue o
KJ1accupUKaluu
OpPraHMYECKHUX
BELIECTB.
Howmenkmarypa
(cucremaTnyueckas) u
TPUBUAIbHbBIE
Ha3BaHUA
OpraHMYECKHUX

IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
Jara
KonuyecTBo yacos H3y4eHust
Bcer  Konrpoabn  IIpakTtuyeck
0 ble padoThI e padoTrsl  IJIaH  (ak
T

1 5.09
1 12.09
1 19.09

DJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE
pecypcsbl

Enunas xomrekuus IIOP: http://school-
collection.edu.ru/catalog/res/2416af95-aae9-11db-
abbd-0800200c9a66/view/

Enunas xomrekuus LIOP: http://school-
collection.edu.ru/catalog/res/2416af99-aae9-11db-
abbd-0800200c9a66/view/

Enunas komnekus L{OP:

http://school-
collection.edu.ru/catalog/res/2416afad-aae9-11db-
abbd-0800200c9a66/view/



http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af95-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af99-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af99-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416af99-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416afad-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416afad-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416afad-aae9-11db-abbd-0800200c9a66/view/

BCIICCTB

10

AJIKaHBI: COCTaB U
CTpOEHUE,
TOMOJIOTUYECKUH P

Mertan u 3TaH —
MpOCTENIINE
MPEACTaBUTENN
aJIKaHOB

AJKeHBI: cOCTaB U
CTPOCHHC, CBOMCTBaA

OTUIIEH U IPONUIIEH
— IpocTeume
MPEACTABUTENN
AJKEHOB

IIpakTuyeckas
padora Ne 1 o Teme
«Ilosryuyenue
ITHJICHA U U3yYeHHUe
€ro CBOMCTB»

AJnKagneHsl.
byraguen-1,3 u
MeTmI0yTaauen-1,3.
[Tonyuenue
CHHTETHUYECKOTO
KaydyKa ¥ pe3UHBI

AJKWHEL COCTaB B

26.09

3.10

17.10

24.10

31.10

7.11

1411

Enunas komnekus L{OP:

http://school-
collection.edu.ru/catalog/res/Oabb145a-4185-
11db-b0de-0800200c9a66/view/

Enunas komnekus L{OP:

http://school-
collection.edu.ru/catalog/res/0abb3b61-4185-
11db-b0de-0800200c9a66/view/

Ennnas xomnexuus L{OP:

http://school-
collection.edu.ru/catalog/res/0abb898c-4185-
11db-b0de-0800200c9a66/view/

Ennnas xomnexkuus L{OP:

http://school-
collection.edu.ru/catalog/res/0abb898a-4185-

11db-b0de-0800200c9a66/view/

Buneoypok:
https://youtu.be/ MFHBs9KIi1s?si=FQz1DLZtSP
g0iGzm

Enmnas xomnexnus L{OP:

http://school-
collection.edu.ru/catalog/res/Oabbd7ad-4185-
11db-b0de-0800200c9a66/view/



http://school-collection.edu.ru/catalog/res/0abb145a-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb145a-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb145a-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb3b61-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898c-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898a-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898a-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abb898a-4185-11db-b0de-0800200c9a66/view/
https://youtu.be/_MFHBs9Ki1s?si=FQz1DLZtSPg0iGzm
https://youtu.be/_MFHBs9Ki1s?si=FQz1DLZtSPg0iGzm
http://school-collection.edu.ru/catalog/res/0abbd7ad-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ad-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ad-4185-11db-b0de-0800200c9a66/view/

0COOCHHOCTU
CTPOCHHS,
TOMOJIOTHYECKHH PSII.
Anernned —
MPOCTEUIIINI
MpEeACTaBUTEND
AJIKMHOB

Brraucnenns no

Enunas komnekius L{OP:

http://school-
collection.edu.ru/catalog/res/0abbb09e-4185-
11db-b0de-0800200c9a66/view/

Enunas komnekus L{OP:

http://school-

1 iii:j;fgﬁ cax 28.11 collection.edu.ru/catalog/res/0abbb099-4185-
peartiit 11db-b0de-0800200¢9a66/view/
Ennnas xomnexuus L{OP:
ApeHbl: OeH3011 1 htto://school-
12 :;:IZZJ;' Toxerrarocts >12 collection.edu.ru/catalog/res/24174bdc-aae9-
11db-abbd-0800200c9a66/view/
I'eneTnueckas cBA3L Ennnas xomnexmus [{OP:
13 YIJIEBOAOPOJIOB, 12.12 http://school-
NpUHAUIeKAIINX K collection.edu.ru/catalog/res/2416afbb-aae9-11db-
Pa3IUYHBIM KJIaccaM abbd-0800200c9a66/view/
[Ipuponusie
HMCTOYHHUKHU
YIIJIEBOAOPOIOB: Enunas xomnexuus LIOP:
14 NPUPOIHBIH ra3 u 19.12 http://school-
HOITYTHBIE HEPTSHbIE collection.edu.ru/catalog/res/Oabaed40-4185-
rassl, HepTh U 11db-b0de-0800200c9a66/view/
MPOAYKTHI €€
nepepadboTKu
15 IIpuponusie 9.12

HCTOYHUKH



http://school-collection.edu.ru/catalog/res/0abbb09e-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbb09e-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbb09e-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbb099-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbb099-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbb099-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/24174bdc-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416afbb-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416afbb-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416afbb-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abaed40-4185-11db-b0de-0800200c9a66/view/

YIJIEBOJOPOJIOB:
MPUPOJIHBII ra3 u
MOMYTHBIE HEPTSIHBIC
rasbl, HeTh U
MPOJIYKTHI €€

Enunas xomnexuus [{OP:

http://school-
collection.edu.ru/catalog/res/2416d6b5-aae9-
11db-abbd-0800200c9a66/view/

nepepadoTKu
KonTpoasnas
16 padora Nel mo 26.12
pazaeiry
«¥YTJ1eBOI0POABD)
Hpeneisrre Ennnas xomnexuus L{OP:
OAHOTTOMHBIC http://school-
17 ;:;f;:}; e;j;{s;Hiﬂ 901 colIection.edu.ru/catal9q/res/bed30094-8cff-11db-
b606-0800200c9a66/view/
CBSI3b
MmuoroaroMHuEbIe Ennnas xomnexmus [{OP:
18 CIIMPTHI: 16.01 http://school-
STUJICHIJIUKOJIb U collection.edu.ru/catalog/res/bed3009d-8cff-11db-
TIIMIEPUH b606-0800200c9a66/view/
DeHOoM: CTpOoeHUE
MOJIEKYIIBI, Ennnas xomnexmus [{OP:
19 dusmueckue u 23.01 http://school-
XUMHUYECKHE ' collection.edu.ru/catalog/res/d7779891-8cff-11db-
CBOMCTBA, b606-0800200c9a66/view/
MIPUMEHEHUE
Anbaeruanr: Enunas xomnexius [{OP:
20 dbopMmanbaerua u 30.01 http://school-

areTaabIeTuI.
ArneToH

collection.edu.ru/catalog/res/d777989b-8cff-11db-
bh606-0800200c9a66/view/



http://school-collection.edu.ru/catalog/res/2416d6b5-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416d6b5-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/2416d6b5-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed30094-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed3009d-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed3009d-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/bed3009d-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7779891-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7779891-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7779891-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777989b-8cff-11db-b606-0800200c9a66/view/

21

22

23

24

25

26

OIHOOCHOBHBIE
npeeIbHbIe
KapOOHOBBIC
KHCJIOTHI:
MypaBbHHAS U
YKCyCHAs

IpakTnyeckas
padora Ne 2 o Teme
«CBoiicTBa
pacTBOpa YKCYCHOM
KHCJIO0THD)
CreapuHoBas u
OJIEMHOBAs KUCJIOTHI,
KaK MpeJCTaBUTENU
BBICIIUX KapOOHOBBIX
KHUCIIOT

Mpg11a kak coau
BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe
JeUCTBUE

CrnosxHble 3¢Upsl Kak
IPOU3BOJIHBIE
KapOOHOBBIX KUCIIOT.
I'maponus cinoxHBIX
3pUpoB

Kupsr: tunponus,
pUMEHEHHE,
Ouonoruyeckas poib
KHPOB

6.02

13.02

20.02

27.02

6.03

13.03

Enunas komnekius L{OP:

http://school-
collection.edu.ru/catalog/res/d77798a1-8cff-11db-
b606-0800200c9a66/view/

Buneoypok:
https://youtu.be/mWOrfhcTa-c

Ennnas xomnexuus L{OP:

http://school-
collection.edu.ru/catalog/res/d777bfa2-8cff-11db-
b606-0800200c9a66/view/

Enunas xonnexuus L{OP:

http://school-
collection.edu.ru/catalog/res/d778d110-8cff-11db-
b606-0800200c9a66/view/

Enunas xonnexuus L{OP:

http://school-
collection.edu.ru/catalog/res/d777bfac-8cff-11db-
b606-0800200c9a66/view/

Enunas xomnexius [{OP:

http://school-
collection.edu.ru/catalog/res/d777bfaf-8cff-11db-
b606-0800200c9a66/view/



http://school-collection.edu.ru/catalog/res/d77798a1-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d77798a1-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d77798a1-8cff-11db-b606-0800200c9a66/view/
https://youtu.be/mWQrfhcTa-c
http://school-collection.edu.ru/catalog/res/d777bfa2-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777bfa2-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777bfa2-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778d110-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778d110-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778d110-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777bfac-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777bfac-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777bfac-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777bfaf-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777bfaf-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d777bfaf-8cff-11db-b606-0800200c9a66/view/

27

28

29

30

31

32

YrieBoasl: COCTaB,
Kyaccuukarms.
Baxmneiiue
MIPEACTABUTEIH:
IIF0KO3a, PpyKTO3a,
caxaposa

Kpaxman u
LEJUTI0JI03a KaK
MPUPOIHBIE
MOJIUMEPHI
KonTpoabHasn
padora Ne2 no
pazaeiry
«Kucgopoacoaep:xa
Me OpraHuvecKue
coeIMHEHUD)

AMMHBIL: METHJIAMHH
1 aHWJIMH

AMHHOKHCIIOTHI KaK
amQoTepHbIe
OpraHHYecKue
COCAUHEHHMS, UX
OMOJIOrHYeCKOe
sHauenwne. [lentuaer

benku xak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBI

20.03

27.03

10.04

17.04

24.04

15.05

Enunas komnekius L{OP:

http://school-
collection.edu.ru/catalog/res/d778f821-8cff-11db-
b606-0800200c9a66/view/

Enunas komnekus L{OP:

http://school-
collection.edu.ru/catalog/res/d778f82e-8cff-11db-
b606-0800200c9a66/view/

Enunas xonnexuus L{OP:

http://school-
collection.edu.ru/catalog/res/d778f841-8cff-11db-
b606-0800200c9a66/view/

Enunas xonnexuus L{OP:

http://school-
collection.edu.ru/catalog/res/d7791f30-8cff-11db-
b606-0800200c9a66/view/

Ennnas xonnexnus L{OP:

http://school-
collection.edu.ru/catalog/res/d7791f40-8cff-11db-



http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f821-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f82e-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f82e-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f82e-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d778f841-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7791f30-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7791f30-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7791f30-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7791f40-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7791f40-8cff-11db-b606-0800200c9a66/view/

€ COEeIMHEHHS b606-0800200c9a66/view/
OCHOBHBIE TOHATUSA Enunas komnekus L{OP:

33 XUMUH 1 99 05 httg://s_chool-
BBICOKOMOJICKYJISIPHBI collection.edu.ru/catalog/res/d7791f44-8cff-11db-
X COEIMHEHHH b606-0800200c9a66/view/
OCHOBHBIC METOBI
CHUHTE3a Enunas komnekius L{OP:

34 BBICOKOMOJICKYJISIPHBI 1 22.0 http://school-
X COCIMHCHHH. 5 collection.edu.ru/catalog/res/Oabbd7ae-4185-
ITmacT™maccsl, 11db-b0de-0800200c9a66/view/
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



http://school-collection.edu.ru/catalog/res/d7791f40-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7791f44-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7791f44-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/d7791f44-8cff-11db-b606-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/0abbd7ae-4185-11db-b0de-0800200c9a66/view/

11 KJIACC

JlaTa
Ne KounyecTBO 4acoB H3yYEeHHUs
DJIeKTPOHHBbIE HU(PPOBLIE
n/ Tema ypoka
oOpa3oBaTe/ibHbIE pecypchl
I Bceer KonTpoabHbI [MpakTuyeckn
0 e padoThbl e padoThbl S (axT
Enunas xomnexmus L{OP:
XHUMHUYECKUI DIIEMEHT. http://school-
ATOM. DJIEKTpOHHAs 1 9.09 collection.edu.ru/catalog/res/3c96a89
KOH(UTYpaIys aTOMOB 1-aae9-11db-abbd-
0800200c9a66/view/
Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema Enunas xomnexkuust LIOP:
XUMHYECKHMX 3JICMEHTOB http://school-
. . MenneneeBa, ux 1 16.09 collection.edu.ru/catalog/res/3c96a89
CBSI3b C COBPEMEHHOMU 2-aae9-11db-abbd-
Teopueil CTpoeHus 0800200c9a66/view /
aTOMOB
3aKOHOMEPHOCTH
VISMCHCHIA CBONCTE Enunas xomnexuus [HOP:
XUMUYECKHUX BJ\"IeMeHTOB u htto://school-
?gy::;?ieg:;ﬂgzm. collection.edu.ru/catalog/res/3c96a89
AHateHMe 1 23.09 0-aae9-11db-abb_d-
0800200c9a66/view/
MePUOIUYECKOTO 3aKOHA U
CHUCTEMBI XUMHYECKHX
anemenToB J.1.
MeHieneeBa B pa3BUTHHI



http://school-collection.edu.ru/catalog/res/3c96a891-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/3c96a891-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/3c96a891-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/3c96a891-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/3c96a892-aae9-11db-abbd-0800200c9a66/view
http://school-collection.edu.ru/catalog/res/3c96a892-aae9-11db-abbd-0800200c9a66/view
http://school-collection.edu.ru/catalog/res/3c96a892-aae9-11db-abbd-0800200c9a66/view
http://school-collection.edu.ru/catalog/res/3c96a892-aae9-11db-abbd-0800200c9a66/view
http://school-collection.edu.ru/catalog/res/3c96a890-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/3c96a890-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/3c96a890-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/3c96a890-aae9-11db-abbd-0800200c9a66/view/

HayKu

CTpoeHue BellecTBa.
XuMudeckas CBSI3b, €&
BHU/IBI, MEXAHU3MBI

Ennnas xomnexnus LTOP:

http://school-

o6pasopats 30.09 collection.edu.ru/catalog/res/3c96a89

KOBJICHTHOM CBSI3H. d_aaeg_lldb_abb.d -
0800200c9a66/view/

Bonopoanas cBsi3zb

BanenTtHocTb.

DIEeKTPOOTPULIATETLHOCTh Enunas komnexus LHOP:

. CrereHb OKUCIICHUS. http://school-

BemectBa 14.10 collection.edu.ru/catalog/rubr/d05469

MOJIEKYJIIPHOTO U b0-69bd-11db-bd13-

HEMOJICKYJISIPHOTO 0800200c9c11/78744/?

CTPOCHUS

[TonsATHE 0 AUCTIEPCHBIX Enunas xomnexkuust LIOP:

cucremax. MICTMHHEIE 1 http://school-

KOJUIOHMTHBIE PACTBOPBI. 21.10 collection.edu.ru/catalog/rubr/d05469

MaccoBas 10514 BelecTsa b0-69bd-11db-bd13-

B pacTBOpe 0800200c9c11/75953/?

Knaccudukanus u

HOMEHICIATYPa Enunas xomnexuus LIOP:

HEOPraHUYECKHUX _

coenuHeHHi. http.//s.chool-

L eHeTHHECKas CBASE 28.10 collection.edu.ru/catalog/rubr/d05469

e — b0-69bd-11db-bd13-
0800200c9c11/75972/?

BEIIIECTB, Pa3TUIHBIX

KJIACCOB

Knaccudukanus 1111 Ennnas xomnekius 1{OP:

XUMHUYCCKUX peaKHI/Iﬁ B

http://school-



http://school-collection.edu.ru/catalog/res/3c96a89d-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/3c96a89d-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/3c96a89d-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/res/3c96a89d-aae9-11db-abbd-0800200c9a66/view/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/78744/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/78744/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/78744/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/78744/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75953/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75953/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75953/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75953/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75972/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75963/

HEOPraHUYECKON U
OpraHUYECKON XHUMUH.
3aKOH COXpaHEHUsI MacChl
BEILECTB; 3aKOH
COXpaHEHHUs U
HpeBpaICHUs JHEPTUH
IMpU XUMHUYCCKUX
peaKumsax

CKopocThb peaxiuu.

collection.edu.ru/catalog/rubr/d05469
b0-69bd-11db-bd13-
0800200c9¢11/75963/?

Ennnas xomnexuus LHOP:

http://school-

9 OOpaTuMbIe PeaKIIHu. 25.11 collection.edu.ru/catalog/rubr/d05469
XUMHUYECKOE PAaBHOBECHE b0-69bd-11db-bd13-
0800200c9c11/75962/
IIpakTnyeckas padora
Ne 1 o Treme «Bansinue
10 pa3JIM4YHbIX (PAKTOPOB 2.12
Ha CKOPOCTh
XHMHUYECKOH peakunm»
DIEKTPONUTHYECKAS
o s
p://scnhool-
11 iiigi?:gﬁ;ieamm 9.12 collection.edu.ru/catalog/rubr/d05469
I'maponus opraHudecKux Sl
0800200c9c11/75969/
Y HEOPTaHUYECKUX
BEIIIECTB
OKHCIIUTENBHO- Enunas xomnexus [HOP:
12 BOCCTAaHOBUTEILHEIE 16.12 http://school-

peakmuu. [lonstue 06

collection.edu.ru/catalog/rubr/d05469



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75963/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c11/75963/
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AJIEKTPOJIN3€E PacIlIaBOB U
pacTBOpPOB cojie

b0-69bd-11db-bd13-
0800200c9c11/75972/

Koutpoasnas padora
Nel mo pasneny

13 23.12
«Teopernyeckue
OCHOBBI XMMHI»
MeTauibl, UX MOJIOKCHUE
B [Iepnoanueckoit
CHCTEME XUMHUYECKUX Enunas komnexus LHOP:
snemenTos /1. U. http://school-
14 MeneneeBa u 13.01 collection.edu.ru/catalog/rubr/d05469
0COOEHHOCTH CTPOCHHMS b0-69bd-11db-bd13-
atoMmoB. OO01ue 0800200c9¢11/75964/
(bu3HYeCKrEe CBOMCTBA
METaJIJIOB
Ennnas xomnexmus [{OP:
CIuiaBbl METAJLIOB. http://school-
15 DNEeKTPOXUMHUYECKHI P 13.01 collection.edu.ru/catalog/rubr/d05469
HaIpsDKeHUH METaJlIoB b0-69bd-11db-bd13-
0800200c9c11/75966/
XUMHYECKHE CBOUCTBA Ennnas xomnexmus [{OP:
BaXHEHINNX METAJIIOB http://school-
16 (HATpHA, KaJTU, KaJIbIHH, 20.01 collection.edu.ru/catalog/rubr/d05469
MarHuii, aTFOMUHHIN) U UX b0-69bd-11db-bd13-
COEIUHEHU I 0800200c¢9c¢11/75965/
. Enunas xomnexkuust LIOP:
XHUMHYECKHE CBOWCTBA htto://school-
17 XpoMa, MeJU U UX 20.01 :

COEeIMHEHUN

collection.edu.ru/catalog/rubr/d05469
b0-69bd-11db-bd13-
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XUMHYECKUE CBOUCTBA

Enunnas xomnexuus LTOP:

http://school-

18 [IMHKQ, JKEJIEe3a U UX 27.01 collection.edu.ru/catalog/rubr/d05469
COCMHEHU I b0-69bd-11db-bd13-
0800200c9c11/78757/
IIpakTnyeckas padora
Ne 2 o Teme "Pemenne
19 IKCNEPUMEHTAIbHBIX 3.02
3aj1a4 Mo TemMe
«Metanab»"
Hewmertannel, ux
TIOJIOKEHUE B Enunas komnexusa LHOP:
[Mepuoauyeckoii cucreme http://school-
20 XMMHYECKUX JIEMEHTOB 10.02 collection.edu.ru/catalog/rubr/d05469
1. U. MenneneeBa u b0-69bd-11db-bd13-
0COOEHHOCTH CTPOCHHSI 0800200c9c11/75968/
aTOMOB
dusnyeckue cBOUCTBA Ennnas xomnexmus [{OP:
HEMETaJUIOB. AJUTOTPOIIHSI http://school-
21 HEMETaJUIOB (Ha IpuMepe 17.02 collection.edu.ru/catalog/rubr/d05469
KHCIIOpPO/Ia, CEpHI, b0-69bd-11db-bd13-
docdopa u yriepona) 0800200c9c¢11/75968/
Ennnas xomnexmus [{OP:
XUMHYECKHE CBOMCTBA http://school-
22 raJoreHoB, Cepbl U UX 24.02 collection.edu.ru/catalog/rubr/d05469
COEIUHEHUI b0-69bd-11db-bd13-
0800200c9c11/75968/
23 XHUMHYECKHE CBOMCTBA 3.03 Ennnas xomnexmus [{OP:
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azora, Gocodpa u ux
COCIMHEHUN

http://school-
collection.edu.ru/catalog/rubr/d05469

b0-69bd-11db-bd13-
0800200c9c11/75968/

XUMHYECKUE CBOWCTBA

Ennnas xomnekus LTOP:

http://school-

24 yriaepoja, KpEMHHS U UX 10.03 collection.edu.ru/catalog/rubr/d05469
COEIMHEHUH b0-69bd-11db-bd13-
0800200c9c11/75968/
Ennnas xomnexmus L{OP:
[MpumeHeHre BaxKHEHITHX http://school-
25 HEMETAJIOB U MX 17.03 collection.edu.ru/catalog/rubr/d05469
COCIMHEHU I b0-69bd-11db-bd13-
0800200c9c11/75968/
O06o6mIeHne u
cucreMarusanus 3HaHUN EI[I/IHaf{ KOJLIEKITHS ]_I OP:
o Teme «Hemeramnsn. httn://school-
26 Beramcreris no 24.03 collection.edu.ru/catalog/rubr/d05469
ypaBHteI/I}IM XUMHYECKHUX b0-69bd-11db-bd13-
peaitii 1 0800200c9c11/75968/
TEPMOXUMHUYCCKUC
pac4€Thl
IIpakTnyeckas padora
Ne 3 no teme «Pemenne
27 IKCINIEPUMEHTAJBHBIX 7.04
3aj1a4 Mo TemMe
"Hemetananl" »
28 KonTposbHnas padora 14.04

Ne2 o remam
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«MeTaliIb» 1
«HeMeTaLJIBLD»

Heoprannueckue u
OpraHMYECKHUE KUCIIOTHI.

Ennnas xomnexus LHOP:

http://school-

29 Heoprammseckure i 21.04 collection.edu.ru/catalog/rubr/d05469

OpraHUYECKHE OCHOBAHUS b0-69hd-11db-ha 13-
0800200c9c11/78760/

AmdorepHbie

HEOPraHUYECKUE U Enunas xomnexkuust LIOP:

OpraHu4ecKue http://school-

30 COEIUHCHHUSI. 28.04 collection.edu.ru/catalog/rubr/d05469
I'eHeTHYecKas CBS3b b0-69bd-11db-bd13-
HCOPraHHYECKUX U 0800200c9c11/75971/

OpPraHUYEeCKHUX BEIIECTB
Ports xmiit B Enunas xomnexmus L{OP:
obecnietenun . http://school-

31 zizg::;:gs:é " 5.05 collection.edu.ru/catalog/rubr/d05469
MHIIEBON 0€30I1aCHOCTH b0-69bd-11db-bd13-

’ 0800200c9c¢11/75975/
Pa3BUTHHU MEAMIMHBI
H6p CACTaBIICHM 00 Ennnas xomnexuus LTOP:
ODTIHX HayTHbIX http://school-

32 Eggiﬁ:;?;mm 12.05 collection.edu.ru/catalog/rubr/d05469

MOJIYYEHUS] BaXKHEHUIITUX b0-69bd-11db-bd13-
0800200c9c¢11/75973/
BEIISCTB
YenoBek B MUpE BEUIECTB Enpras kouekuns OP:
33 19.05 http://school-

" MaTCpruajioB

collection.edu.ru/catalog/rubr/d05469
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XuMus U 310pOBbE

Ennnas xomnekus 1{OP:

http://school-

34 qelOBeKA 1 26.05 collection.edu.ru/catalog/rubr/d05469
b0-69bd-11db-bd13-
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

VYueonuk, O.C.I'abpuensn, U.I'.Cnaakos, C.A.CnagkoB, Xumusi, 6a30BbIii ypoBeHb, 10
kiacc, Mocksa «lIpocsemenne» 2020

VYueonuk, O.C.I'abpuensn, U.I'.Cnaakos, C.A.CnagkoB, Xumus, 6a30BbIil ypoBeHb, 10
kiacc, Mocksa «IIpocsemenue» 2021

Meroanueckoe mocobue k yueOHuky xumwms, O.C.I'abpuensn, W.I'.Cnankos,
C.A.CnankoB, 6a30BbIi ypoBeHb, 10 Kacc

Meromudyeckoe mocobue k ydeOnmky xmmus, O.C.I'abpuensn, W.I'.Cnaaxos,
C.A.CnaaxoB, 6a30BbIif ypoBeHb, 11 kimace

[udposbie oOpa3zoBaTeabHBIE PECYPCH U PECYPCHI CETH UHTEPHET
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