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PABOYAS ITPOI'PAMMA
yueonoro npeamera «[IPAKTUKYM 11O XUMHUN»

st ooygaromumxest 10-11 kmaccon



MNOSCHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONW MPOTPAMMBl CPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBaHus
yueOHOoro mnpeaMera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOkKEHUM «CTpaTerun pa3BUTUS BOcnUTaHUs B Poccuiickoit
deneparun Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTKe MporpaMmbl MpPaKTUKyMa IO XUMHUH, K
omnpeneseHno  o0mel crpaterud  OOy4YeHHWsl, BOCHHUTaHUS M pa3BUTHUSA
00yJarImmxcs cpeacTBaMu yueoHoro npeamera «Xumusi» s 10—11 kimaccoB Ha
npodUILHOM YPOBHE COCTaBWJIM KOHIeNTyalbHble nojioxkeHus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, CoJepkKaHUsl, pe3ylbTaTOB OOYy4YCHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBHIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIEM €My MPO(PHIHLHOM YPOBHE KITFOYEBBIX IIEHHOCTEH, MPUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOrOo o0O0Opa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBI0 WM TPUPOTHON cpeae. Peammsyercss xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro O0Iero oopa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHME M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XUMHUU € Y4€TOM chenuduKd HayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJABl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4E€TOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOU BKJIaJl B ((OPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aUMOAEUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHS CTajla
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIIOBHEM YCIICIITHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWH HalpaBlieHA HAa pEUICHUE
rJI00abHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMM LENSMA W NPUHIMUIAMH CPEIHEro OOIIEero
obpazoBanus cojepxkanue npeamera «llpaktukym mo xumum» (10—11 kmaccsl,
npoQUIbHBIA  ypOBEHb HW3YYEHHUSI) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
MIOATOTOBKY oOyyJaronuxcs, HEOOXO0IUMYIO UM TUISL BBIPAOOTKU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIEHIHOIO BKIIOYEHUS B JKU3Hb COLIMYMA,
OpoAODKeHHUs  oOpa3oBaHMs B pa3jMUHBIX  O0JAcTAX, HE  CBSI3aHHBIX
HEMOCPEACTBEHHO C XUMUEM.

CocraBnsomuMu npeaMera «XuMus» SBISIOTCA Kypchl — «Opranudeckast
xumuss» U «OOmass u HeopraHWYEeCKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM
COACP/)KAHUA KOTOPBIX SBIIAKOTCA OCHOBBI HAyKHM: CHUCT€Ma 3HAHUU 10
HEOPTaHWYECKONW XuMHH (C BKJIIOYEHHEM 3HAHWMA W3 OOIIeH XUMHUU) U
OpraHn4eckorm XxumMur. OOpMUPOBAHUE NAHHOU CHUCTEMbl 3HAHUW NPU HU3YYCHUU
npeaMeTa oO€ecleyruBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIUX MOHITHMA, 3aKOHOB ¥ TEOPUI XUMHH.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHWYecKas XUMUus» cPOopMHUpOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO IOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuaia u 0OyCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpElENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKONW TEOPUU CTPOEHUS OpPraHUYECKUX
COCAMHEHHI, a TakK€ HAa YPOBHE CTEPEOXMMHUUYECKUX M DIEKTPOHHBIX
NpeAcTaBIeHU o cTpoeHuu BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJOPOJIOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckol XHWMHUU TNOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MPEAICTABICHUS] O XUMUYECKON CBA3M, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMHUECKON PEAKIIVH.

[lon HOBBIM yriioM 3peHuss B npeamere «lIpakTukym 10 XUMHUN»
npo(UIBLHOTO YpPOBHS pPAacCMAaTPUBAETCSl M3YYEHHBIH HA YPOBHE OCHOBHOTO
oO1ero o0pa3zoBaHusl TEOPETUUECKUI MaTepuan U (PaKTOJIOrHUeCKUE CBEIICHUS O
BEIIECTBAX M XHWMMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmas u
HEOpraHWYecKas XuUMHUSD» OOydarouuMmcs MpEeAOCTaBIACTCS  BO3MOXKHOCTD
OCO3HaTh 3HAa4YeHHE NEPUOAMYECKOTO 3aKOHA C  OOIIETEOPEeTHUECKUX U



METOOJIOTUUECKHUX MMO3UITUH, TITy0Ke MOHATh NCTOPUYECKOE N3MEHECHHE (PYHKITUI
3TOT0 3aKOHA — OT 0000MIaroIIel 0 OOBSICHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BAXXKHEWIIKMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHUH, a TAKKE O XUMHUECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kiaccoB
AJIEMEHTAMH COJICPXKAHUS, HMMEIOIIUMHU MPUKIATHON XapakTep. OTU 3HAHUSA
CIIOCOOCTBYIOT TOHHMMAHHMIO B3aUMOCBS3M XHUMHU C JIPyTUMH HayKamw,
PACKPBIBAKOT €€ POJIb B IO3HABATEIILHON U MPAKTUYECKOM JIEATEIIbHOCTH YEIIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHUS K MPOLECCY TBOPUECTBA B 00JIACTH TEOPUU
U MPaKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCSA
B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpoOIeMax, CBSI3aHHBIX C XHUMHUEH,
KPUTUYECKA OCMBICIIMBATh HH(POPMAIMIO W TPUMEHITh €€ MJis TOTOJHEHUS
3HaHUM, pelIeHUs] HHTEJUICKTYaJIbHbBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIBCKUX
3amay. B menom copepkanue ydeOHOro mpeamera «XUMHS) JAHHOTO YPOBHSA
W3YUYEHHUS OPHEHTUPOBAHO Ha dbopmupoBaHue y oOy4Jaronmxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsi TMOHUMAaHHS (GUIOCO(DCKUX HIICH, TaKMX Kak:
MaTepUaibHOE  €IMHCTBO  HEOPraHMYeCKOTO0 W OPraHUYecKoro  Mupa,
00YCJIOBIIEGHHOCTh CBOMCTB BEILECTB MX COCTaBOM M CTPOEHUEM, MO3HABAEMOCTH
IIPUPOAHBIX SIBJICHUW IyTEM JKCIEPUMEHTAa U PELICHUS IMPOTUBOPEUUN MEXKILY
HOBBIMH (DaKTaMU M TEOPETHUUYECKUMU MPEANOCHIIIKAMHU, OCO3HAHUE POJIM XUMHH B
pEelIeHUN  JKOJIOTMYECKUX  MpobiieM, a Takke TmpobieM  cOepekeHUus
HYHEPreTUYECKUX PECYPCOB, CHIPbSI, CO3aHUSI HOBBIX TEXHOJIOTHI U MaTEpUaJIOB.

B nmnnane pemeHus 3agad  BOCIMTAHMS, Pa3BUTUS W COLMAIM3ALUU
oOyyJaroumxcsi NpUHAThIE MPOrpaMMOM MO XMMHHM TOAXOJAbI K OMNPENEIECHUI0
COoIepXaHUs ¥ TOCTPOCHHSI TMpeaMeTa MpeaycMaTpuBaioT (OPMHPOBAHUE
YHUBEPCAIBHBIX yUEOHBIX JEHCTBUM, HWMEIOIMMX 0a30BOE 3HAYCHUE IS
pa3IMYHBIX BHUJAOB JACATENbHOCTU: PpEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTku uHPOpMaIK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCJEI0BATEIbCKOM AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHusl, MPU ONPEAeIICHUN
COJIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4YeHUs MpeaAMeTa HarpaBlieHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAAMIIMOHHO Tpu3HaéTcsa (hopMupoBaHHE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJUYECKOM TOYKHM 3pPEHHUS TAKOM TOAXOJ K OMpPEACIICHUIO IeJIe H3ydeHus
IpeIMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IIEISIMH H3YYCHHS TpEeaMeTa
«IIpakTuxym o xumumn» Ha npoduiasHOoM ypoBHe (10 =11 KI1.) SABIAIOTCSA:

e (opmMupoBaHMe CHUCTEMbl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJIAIONIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC MOHATHUS, (PYyHIAMEHTAILHBIEC 3aKOHBI U TEOPUU XVMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNII MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMUS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUYECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro 0OpaIIeH s ¢ BEECTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA 1LeJiel U 3a/1ay U3y4eHUs
peaMeTa B IporpaMme 1Mo XMMHHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MIPHUOPUTETAMHU B CHUCTEME CpemHero oOmiero oopazoanus. CerogHs B
MpEernoJlaBaHiy  XWUMHUU B OOJIBIICH CTETEHW  OTHAETCA  MPEINOYTCHHE
MPaKTUYECKOM KOMIIOHEHTE COJEpKaHUsl OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHOM OpraHu3alliy, BIAACIOLIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN U MPUMEHEHUS WX B PEANbHOU >KU3HU
JUTSL peIeHUs TPaKTUYECKHUX 3a]1a4.

B cBf3u ¢ 3TUM mnpu U3yuyeHUM TMpeaMeTa «XUMHUS» JOMUHHUpYIOIee
3HaUYE€HHE MPUOOPETAIOT TAKKE LIeJIN U 33]1a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JISi Pa3IUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaInH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMIO3HAHMM XHWMHHM, a TaKXke g OUEHKM C TO3ULUN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;



pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TTOMYJISIPHON HHPOPMAITIH XUMHUIECKOTO COJICP)KaHUS;

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00AIbHBIX MpoOiieM
palMoOHAIbHOTO MPUPOJIONOIB30BaHNUs, IOTIOTHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
WCIIOJIb30BAHUSL TIOMYYEHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX PEIICHUA B
CUTYAIIUX, CBSI3aHHBIX C XUMUYECKUMH SIBICHHUSIMU.

B yuebGHOM mutane cpegHero obuiero oopasoBanus npeamet «I[IpakTukym mo
XUMHUM» TpO(QUILHOTO YpPOBHS BXOAUT B COCTaB MPEAMETHON objactu
«EcTecTBEeHHO-HAYYHBIC TPEIMETHIY.

OO1ee YuCIoO YacoB, OTBEAEHHBIX AJIS U3yYEHUs MPAKTUKyMa MO XUMUH, HA
0a30BOM ypOBHE cpeaHero obmero oOpa3oBaHus, cocTaBisieT 68 uacoB: B 10
kiacce — 34 gaca (1 yac B Heneno), B 11 knacce — 34 yaca (1 gac B Hezento).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr oprannueckoil XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHHUSI OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHH. CTpyKTYpHBIE (hOPMYJIIBI
OpPraHMYeCKHUX BelecTB. [ omomnorusi, wu3zoMepus. XuMHYeCKas CBSI3b B
OPraHMYECKUX COEIMHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3YYEHUS BELIECTB W WX MPEBPAILCHHI:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: CTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— MPOCTEHIIMIA TpPeICcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHHUS ), MOJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEeHHe. Tonyon:
cocmae, cmpoeHue,  uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUUHOCTD



apeHoB. ['eHeTmyeckas CBs3b MEXKIY YIJIEBOAOPOAAMH, NPUHAMISKAIIMMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTalUTU4YeCKuil), mnuposn3. I[IpoayKTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
O3HAKOMJIEHME C O00pa3laMy IUIaCTMAcC, KAaydyyKOB W PE3HHbI, KOJUIEKUIUU
«Hepts» u  «Yromap», MOAENIUPOBAHHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUH).

Kucsopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [[elicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakilds Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHenne rauuepruia U STUIICHTITUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbaeruja, —aleTalbIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), IOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNnbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['ngponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiaccH(UKANUg ~ yIIeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [ roko3a — mpocTelmmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3WYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJAEWUCTBHE C
ruapokcugom Menu(Il), oxucienue ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia U
nenono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
IpoBeJcHUE, HAOIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
rugapokcuiom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IPOBEJICHUE NMPAKTUUECKON pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Brluucienuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OeIKOoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OeKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB U HUX MpEeBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanms MeXnpeaMETHBIX CBSI3€U IPU U3YYECHUU OPTaHUYECKOW XHUMUU B
10 kiacce OCYLIECTBISETCA YEpPe3 HCIOJb30BAHME KaK OOIIMX €CTEeCTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBJISIOIIMUXCA CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH ()aKkT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aTroM, DJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE TOPOABI, IOJE3HbIE UCKONIAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaLMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
VICKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA M [lepuoanueckor CUCTEMBI
xuMuueckux aneMeHToB JI. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3mbl
00pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BeLIECTBA. THUMbl KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkiatypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss  XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHWYECKOM XHWMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas nucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxumMuueckux snementoB [l. .
MeHneneeBa», U3yd4eHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO/IeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAIBHOTO MHAUKATOpPA, PEaKIUU HOHHOIO OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETBI C MCIIOJIB30BAHUEM IOHATHUS «MaccOBas
JIOJIS1 BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandeckor  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) W MX  COCAUHEHUM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCIUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. 1lonoxxenne meramnos B [leproanueckon cucremMe XMMHYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOoB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHWH, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OOmue cnocoObl moiyuyeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
DKCIIEPUMEHTATLHBIX 3a7a4, HAONIOJICHWEe W OINHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHbIE pEeaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaqn.

Pacuétel maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETHUECKOW W MHINEBOU
06e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIIOIh30BAHUS NPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust  MeXIpeAMETHBIX  CBsA3€d TpPU  HU3YyYCHUM  OOmer
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, YHEPIrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIHHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIE TOPOJIBI, TTOJIE3HBIE MCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4eckasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUAaJOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMUHN
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarmMMHUCS TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHbIM W TpeAMETHbIM). HayuyHo-meToauyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
NEeSATEIbHOCTH EHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOTO Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO CTAaHOBJICHUS JIMYHOCTHU
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM MEATEIbHOCTH TMpPU CO3AAHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M TO3HABATENbHBIX 3a71a4, BBHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) naTPHOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHUU;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHSI HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MIPAKTHUKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOro M Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TpaBuil 0e30MacHOro OOpallleHHus C BEIEeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHUSA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCIEACTBUM W HENPUATHS BPEAHBIX NMPHUBBIUEK (YIOTpeOieHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU NPAKTUUECKHX 3a/ad
COLIMAJILHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



MHTEpeca K MPAKTUUECKOMY U3YUYEHHIO MPOGEeCcCuil pa3TuvyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMHUHM Ui
peuIeHus BOIIPOCOB PALIMOHAIIBLHOTO IPUPOAOIIOIb30BaHNS];

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3WPOBATH HEOIArONMPUSTHBIE SKOJIOTHMYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX NEUCTBUN U MPEIOTBPAILATD HUX;

HAJIM4HsI PA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
IOPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJIEOJIOTMU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU LIEIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIeM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
LIMBHJIM3AllMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M Ba)XXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUAIbHON KYJIBTYPbI, PEIICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SIHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKOM ©O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEUEHHH YCIOBUMN
YCHEIIHOTO TPyAa U OSKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NOJydyaeMble 3HAHUS I aHAIU3a U OOBSICHEHUS SIBJICHUM OKPYXAIOIIero Mupa u
IPOUCXOSAIINX B HEM MU3MEHEHUN, YMEHHUS J1eJaTh 000CHOBAaHHbBIE 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust IpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAlIHSX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax mpodhecCuoHaTbHON
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o0I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHenUpUKy METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HAayYHbIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIC0OBAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIE, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN 00yUaroIuXcs;
CIIOCOOHOCTH oOyJaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COMAIHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIB30BaTh MPHU OCBOCHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIOIINE TOHATHUS JIJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPACCYKIEHUS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmylia, ypaBHECHHUE XUMHYECKOU
peaklMy — MpU PEIIEHWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3ajad,
IPUMEHSTh HAa3BaHHbIE MOJEJIbHbIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3yYaeMbIX BEIICCTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHWS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEeILHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



(GbOpMyIUPOBATh 3aMPOCHl U MPUMEHSATh PA3JTMYHBIE METOJbI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIETEHHOTO TUIIA;

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEILHO BBIMIOJTHEHUS MTPEIIOKCHHON 3a/1a4K;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOTo MpoeKkTa U (POopMyIUpOBATH BBHIBOIBI
M0 pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/ICHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3aJad, BBIOMpaTh HauOoliee
3 PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



npupoabl, B (QOPMUPOBAHWM MBINUICHUS ©  KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM JIsl peIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTMOJIATalolue TMOHATHS (XUMHYECKH 3JEMEHT, aroM, DSJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIAPHBIH 0O0BEM, YIJIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KallUe COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI $3BIK XWMHHW; MHUPOBO33PCHUECKHE 3HAHUS,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUHM, (AKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHUU Ba)XKHEWIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOH JEATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIIATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IpPU
OINMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
M3rOTAaBIMBATh MOJEIN MOJIEKYJl OpPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAAJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpylnme COeAWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEp KaIlue
COCTMHEHUS, BBICOKOMOJEKYJSPHBIC COCAMHEHMsI), 1aBaTb UM Ha3BaHUS IO
cucreMatnueckod HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHon, (GopManbaeru]], aleTaabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeUII0JI03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOH CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSTH TIOJOXKECHUS TEOPUU CTPOCHHS
oprannueckux BemiectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWJIEH, alleTUJICH,
Oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHO], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmai, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHX PpEaAKIHil ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIEBOJAOPOTIHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCTIOJIb3YeMbIX B XHUMHHU TIPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
nocyAod M J1abopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIIIOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHNMYECKUX BEIIECTB MPY HATPEBaHUH, MIOJTyUYCHHE
THJIEHA M W3yYE€HHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTM TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHMEM, WPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MAacCOBOMU
undopmaruu, aTepuer u apyrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  CcOOMIOAaTh  TMpaBWiIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXpAaHEHHS CBOETrO 370POBBS U OKpY)KAIOIIEH MPHUPOIHON Cpeibl, 0OCO3HABATH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHMMas cMbica mnokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACUCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX ¥ CHA0OBUASIIUX OOYYaAIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B ITIO3HAHUU SBJICHUUN
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KkOBaJIeHTHAas!, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl XUMHUYECKUX  PEAKUHUM, PacCTBOpP, DJIEKTPOJIUTBI,  HEAJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHbI (TEOpHs
IEKTPOJIMTHYECKON Jaucconanuu, nepuoauueckun 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIleHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3BIK XHUMHUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XHUMHYECKHX SIBICHUH, (PAaKTOJOTUYECKUE CBEIEHUS O CBOMCTBaX,
cOCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHMUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAaHHOCTh YMEHUH BBISABISITH XapaKTEPHBIC MPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHIATHUS NpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U X IIPEBPALLCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI) CUMBOJIHKY IS
cocTaBieHuss (HOpMyn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHCHMU;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY KIiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB JI. V. MenneneeBa, UCHoOJIb3ys TMOHATHUS «S-, p-, d-
JIEKTPOHHBIE opouTanuy, «9HEPreTUYECKUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHUU
10 TIEpUoIaM | rpyimmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Mengeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYeCKUMHU
BEIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BEHIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHMOCTH
peaKIMy, y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHbIE U COKPALIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yUYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLMHU UAYT JO KOHIIA,;



chOpMHUPOBAaHHOCTh YMEHUW TPOBOAMTH PEAKIUHU, MOATBEPKAAIOIINE
KayeCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TIyTéM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMK OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHUs CEPHOM KHUCIOThI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyYHBIX MPUHILHUINAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHHS C HCIIOJb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peaklUu
BEIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBMiia MOIb30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe IpaBwiia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBIIOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMOJHATH XHUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B NMPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIeHUe Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCHEPUMEHTANbHBIX 33Jad IO
TeMaMm «Metamey u «Hemeramib»y) B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKU
0€30MacHOCTH MPpU OOpaIllEHUH C BEIIECTBAMH U J1TA00PAaTOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHYECKOIO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKmuii U (HOpPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MacCOBOMU
KOMMYHUKaIuu, IHTepHeT u ApyTrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  CcOOMIOAaTh  TMpaBWiIa  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronumxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAaHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Koan4yecTBO 4acos

HaumeHoBaHue pa3/iesioB U TeM JyeKTpOHHBbIe (LM pPOBbIE)
Ne ni/m Kontpoabnbie IIpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTsbI padoThI
Pa3nes 1. Teopernueckue 0OCHOBBI OPraHN4YeCKOH XUMUH
N http://files.school-
[IpenMer opraHnyecKoil XUMHUU. :
11 Teo CThoe S 3 0 0 collection.edu.ru/dlrstore/b6ac8e14-
. pus Tpv HUSL OPTaHUYECKUX 0687-43¢7-93b7-
coequHenuii A. M. Byrneposa d1f94b6987£/058.pdf
Uroro no pazgeny 3
Pa3nen 2. YraeBonopoabt
http://files.school-
1 [IpenenbHbie YrieBOAOPOIBI — ) 0 0 collection.edu.ru/dlrstore/b6ac8e14-
’ aJTKaHbI 0e87-43¢7-93b7-
d1f94b6987£t/058.pdf
http://files.school-
HenpenenbHbie yrieBogopob: collection.edu.ru/dlrstore/48d37322-
2.2 6 0 1
aJIKCHBI, aJIKaAUCHBI, aIKUHBI 6b00-42¢2-a77d-
415241097¢73/4_3.pdf
http://files.school-
23 A « 5 0 0 collection.edu.ru/dlrstore/c22fda03-
. poMaTHYECKUE yriaeBOAOPOIbI 26d9-4460-827d.-
0b6429711e74/_2.html
http://files.school-
IIpupoaHbIE HICTOYHUKHU collection.edu.ru/dlrstore/c22fda03-
2.4 3 1 0
YIII€BOAOPOAOB M UX IepepadoTka a6d9-4469-827d-
0b6429711e74/ 2.html
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Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
http://files.school-
collection.edu.ru/dlrstore/b6ac8e14-
3.1 Cruptel. ®enon 3 0687-43c7-93b7-
d1f94b69871/058.pdf
http://files.school-
39 Anbneruasl. KapOoHOBBIE KMCTIOTHI. 7 collection.edu.ru/dlrstore/bd92e872-
' CrioxHbIe 3QUPBI 8a79-41b1-b9d5-
42¢d108e3016/6_3.pdf
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33 S — 3 collection.edu.ru/dlrstore/95d6787b-
9db1-d96d-d048-f716f5¢10733/28-
29 04 2004.pdf
Uroro no pazgeny 13

Pa3nen 4. A3oTcoaepskaiiue opraHndecKue coeJUHEeHHUs

http://files.school-
collection.edu.ru/dlrstore/2416at94-

4.1 AMuHBI. AMMHOKUCIIOTHI. benku 3 22¢9-11db-abbd-
0800200c9a66/ch10_01_09.jpg
Uroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA
http://files.school-
collection.edu.ru/dIrstore/6d79abb1-
5.1 [Tmactmaccel. Kayuyku. Bonokna 2 73d8-47ad-b945-
bd732bdaaf08/073.pdf
Uroro no pazgeny 2



http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-b945-bd732bdaaf08/073.pdf
http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-b945-bd732bdaaf08/073.pdf
http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-b945-bd732bdaaf08/073.pdf
http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-b945-bd732bdaaf08/073.pdf
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11 KIIACC

Ne

n/

Haumenon
aHue
pa3nesioB
U TeM
nporpamMmm
bI

KoanuyecTBO 4acos

Bce
ro

KonTtpoa
bHbIE
padoThI

IIpakTHye
CKHe
padoThI

JuekTpoHHBbIe (LM (pOoBHIE) 00pa3oBaTeIbHbIE PeCYPChI

Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH

1.1

Crpoenue
aTOMOB.
[Tepuoanue
CKHi 3aKOH
Hu
Ilepuonuue
cKas
cHCTEeMa
XHUMHYCCKH
X
3JIEMECHTOB
H. .
MeHpeneeB
a

http://school-
collection.edu.ru/catalog/search/?text=%CF%ES5%F0%E8%EE%E4%E8%F7%ES5%F1%E

A%E8%EY+%E7%E0%EAY%EEY%ED submit=%CD%E0%E9%F2%ES interface=catalog

1.2

Crpoenue
BElIEeCTBA.
MHuoroo6p
asue
BELIECTB

http://school-collection.edu.ru/catalog/search/?text=%F0%EQ0%F 1%F2%E2%EE%F0%FB
submit=%CD%E0%E9%F2%ES8 interface=catalog

1.3

XUMHAYECK

http://school-



http://school-collection.edu.ru/catalog/search/?text=%CF%E5%F0%E8%EE%E4%E8%F7%E5%F1%EA%E8%E9+%E7%E0%EA%EE%ED%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%CF%E5%F0%E8%EE%E4%E8%F7%E5%F1%EA%E8%E9+%E7%E0%EA%EE%ED%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%CF%E5%F0%E8%EE%E4%E8%F7%E5%F1%EA%E8%E9+%E7%E0%EA%EE%ED%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%F1%F2%E2%EE%F0%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%F1%F2%E2%EE%F0%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5+%F0%E5%E0%EA%F6%E8%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog

1e peakiuu collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%ES5%F1%EA%E8%E5+%
FO0%ES5%EQ0%EAY%F6%E8%ER submit=%CD%E0%E9%F2%ES interface=catalog
Vitoro mo http://school-

13 collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5%2
pasnery 0%F0%E5%E0%EA%F6%E88%ES interface=catalog context=all onpage=20 page=2
Pa3nesn 2. Heoprannyeckasi Xumust

http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB
2.1 MerTaisl 6 0 ; .
submit=%CD%E0%E9%F2%ES interface=catalog
Hemeramn http://school-
2.2 9 1 collection.edu.ru/catalog/search/?text=%ED%E5%EC%ES5%F2%E0%EB%EBY%FB
b submit="%CD%E0%E9%F2%ES interface=catalog
CBs3b
HEOpraHuy
73 €CKUX U ) 0 http://files.school-collection.edu.ru/dlrstore/4f1dcff9-a5fe-cc54-81e8-
’ OpraHuuec d8cd05balf59/1007503A . htm
KUX
BEIIECTB
Hroro mo

17
pazneny
Pa3zgen 3. XuMus 1 :Ku3HbL

XUMHS U http:/files.school-collection.edu.ru/dlrstore/4d9871ca-cdOb-ca51-a0bb-5a04ec76ef43/38-
3.1 4 0
JKU3Hb 41 01 2008.pdf
Hroro mo 4
pazneny
OBIIEE
KOJIMYECTBO 14 )
YJACOB IIO

I[TPOIT'PAMME



http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5+%F0%E5%E0%EA%F6%E8%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5+%F0%E5%E0%EA%F6%E8%E8%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5%20%F0%E5%E0%EA%F6%E8%E8%20interface=catalog%20context=all%20onpage=20%20page=2
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5%20%F0%E5%E0%EA%F6%E8%E8%20interface=catalog%20context=all%20onpage=20%20page=2
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5%20%F0%E5%E0%EA%F6%E8%E8%20interface=catalog%20context=all%20onpage=20%20page=2
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://files.school-collection.edu.ru/dlrstore/4f1dcff9-a5fe-cc54-81e8-d8cd05ba1f59/1007503A.htm
http://files.school-collection.edu.ru/dlrstore/4f1dcff9-a5fe-cc54-81e8-d8cd05ba1f59/1007503A.htm
http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-a0bb-5a04ec76ef43/38-41_01_2008.pdf
http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-a0bb-5a04ec76ef43/38-41_01_2008.pdf

IHOYPOYHOE INIVTAHUPOBAHUE

10 KIIACC
Kosun4yecTBo 4acos
Ne JlaTa
KonTtpoasn IIpakTHyec
n/ Tema ypoka Bce H3Y4YeH DJIeKTPOHHbIE HU(PPOBBIE 00pa3oBaTe/bHbIE PecypChl
u ‘o HbIE KHe st
padoThI padoTsI
[Ipeamer
OpraHNu4eCcKOu
RUMHH, €€ 1 0 0 05.09.2 http://school-collection.edu.ru/catalog/search/?tex
BO3HUKHOBEHHE,
024
pa3BUTHE U
3HAYEHUE
[TpuHIUIIBL
COCTABICHIA 1 0 0 12.09.2 http://school-collection.edu.ru/catalog/search/?tex
CTPYKTYPHBIX
024
opmyn
CocraBnenue
CTPYKTYPHBIX 1 0 0 12.09.2 http://school-collection.edu.ru/catalog/search/?tex
dhopmya n30MepoB 024
Homenxkmnarypa
(cucremaTuyeckas
) ¥ TPUBHAJIbHbIC 1 0 0 19.09.2 http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-
Ha3BaHUS 024 ' b0de-0800200c9a66/x10_060.jpg
OpraHN4eCKHUX
BEIIIECTB
AJKaHBI: COCTaB U 1 0 0 http://files.school-collection.edu.ru/dIrstore/0abb627¢e-4185-11db-
CTpOEHUE, 26.09.2 b0de-0800200¢9a66/x10_060.jpg



http://school-collection.edu.ru/catalog/search/?tex
http://school-collection.edu.ru/catalog/search/?tex
http://school-collection.edu.ru/catalog/search/?tex
http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg
http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg
http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg
http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg

TOMOJIOTUYECKUU 024
psan
AJIKaHBbI: .
6 . 26.09.2 http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-
CTPYKTYPHBIC Y7L b0de-0800200c9a66/x10_060.jpg
(hopMyITbI 024
MertaH u 3TaH —
7 MPOCTEUIIINE 03.10.2 http://files.school-collection.edu.ru/dlrstore/97e8e8as5-b6cd-421a-
MpeaCTaBUTENN 02;1 ' 8814-0fb24912a207/4_2.pdf
aJIKaHOB
AJKeHBI: COCTaB H
g CTpOCHHUE, 10.10.2 http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42¢2-
CBOIICTBA. 02;‘ ) a77d-415241097¢73/4 3.pdf
N3omepus
OTUIEH U
MPONUJIEH — )
9 ocTeitie 17.10.2 http://files.school-collection.edu.ru/dlrstore/a963e¢908-9422-4524-
HpOCTEHIIH S 937d-095db9¢f0942/4_4.pdf
MpEICTaBUTENU 024
AJIKCHOB
[IpakTrueckas
pabora Ne 1.
CocraBienue http://files.school-collection.edu.ru/dlrstore/90a735e1-3b6£-47d6-
10 24.10.2
CTPYKTYPHBIX 004 9708-fac3ea5831bd/4 1.pdf
(opmyn
YIJIEBOAOPOJOB
AJKaaueHsl.
Byrammen-1,3 u httg.//thool-
11 6 07.11.2 collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%
METHIDY Ta ter- 112 E8%ES%EDY%FB submit="%CD%E0%E9%F2%ES
1,3. Tlony4yenue 024

CHUHTCTHUYCCKOI'O

interface=catalog



http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg
http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-b0de-0800200c9a66/x10_060.jpg
http://files.school-collection.edu.ru/dlrstore/97e8e8a5-b6cd-421a-8814-0fb24912a207/4_2.pdf
http://files.school-collection.edu.ru/dlrstore/97e8e8a5-b6cd-421a-8814-0fb24912a207/4_2.pdf
http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42e2-a77d-415241097e73/4_3.pdf
http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42e2-a77d-415241097e73/4_3.pdf
http://files.school-collection.edu.ru/dlrstore/a963e908-9422-4524-b37d-095db9cf0942/4_4.pdf
http://files.school-collection.edu.ru/dlrstore/a963e908-9422-4524-b37d-095db9cf0942/4_4.pdf
http://files.school-collection.edu.ru/dlrstore/90a735e1-3b6f-47d6-9708-fac3ea5831bd/4_1.pdf
http://files.school-collection.edu.ru/dlrstore/90a735e1-3b6f-47d6-9708-fac3ea5831bd/4_1.pdf
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%E0%EB%EA%E0%E4%E8%E5%ED%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog

KaydyKa U pe3uHbI

AJIKUMHEL: COCTaB U

0COOCHHOCTH )
12 CTpocHH, 14112 http://files.school-collection.edu.ru/dlrstore/11845547-1¢29-4512-
83e0-bdd324772f41/072.pdf
TOMOJIOTUYECKUMN 024
psan. Uzomepus
Brraucnenus mo
13 YPaBHEHUIO 21112 http://files.school-collection.edu.ru/dlrstore/11845547-1¢29-452-
XUMHYSCKOMN 83¢0-bdd324772f41/072.pdf
peakuuu 024
ApeHbl: 6eH30T U
TOJYOJI. )
14 OCOBEHHOCTE 28.11.2 http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-
827d-0b6429711¢74/ 2.html
CBsI3el B 024 -
MOJIEKYJIaX apEHOB
ApeHbl: 6eH30T U
15 TOJIYOJ. 28112 http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-
XuMuyeckue 827d-0b6429711¢74/ 2.html
CBOICTBA apEHOB 024
I'enernueckas
CBSI3b
16 YIJIEBOAOPOIOB, 05.12.2 http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-
MPUHAJISKAITUX K 004 827d-0b6429711e74/ 2.html
pa3IM4YHBIM
KJjaccam
[Tpupoansie
HUCTOYHUKHU http://school-
17 12.12.2 collection.edu.ru/catalog/search/?text=%ED%E5%F4%F2%FC
YTIICBOOPONOE: 024 submit=%CD%E0%E9%F2%ES8 interface=catalog

IIPUPOJHBIN a3 u



http://files.school-collection.edu.ru/dlrstore/11845547-1c29-45f2-83e0-bdd324772f41/072.pdf
http://files.school-collection.edu.ru/dlrstore/11845547-1c29-45f2-83e0-bdd324772f41/072.pdf
http://files.school-collection.edu.ru/dlrstore/11845547-1c29-45f2-83e0-bdd324772f41/072.pdf
http://files.school-collection.edu.ru/dlrstore/11845547-1c29-45f2-83e0-bdd324772f41/072.pdf
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-827d-0b6429711e74/_2.html
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%F4%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%F4%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%ED%E5%F4%F2%FC%20submit=%CD%E0%E9%F2%E8%20interface=catalog

MOTYTHBIC
He(TsIHBIC Ta3bl,
He(PTh ¥ MPOAYKTHI
e€ mepepaboTKu

Pemtenue
MPaKTUYECKUX .
13 saat 110 19.12.2 http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-
ad e abbd-0800200¢9a66/ch08 02 19.jpg
pacrno3HaBaHUIO 024
He(TenpoayKTOB
IIpaxkTrueckue
3aJa4d Ha )
19 S — 19.12.2 http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-
A . o abbd-0800200¢9a66/ch08 02 19.ipg
MOJIEKYJIIPHOU 024
hopmyIbI
IIpoBepouHas .

20 6 26.12.2 http://files.school-collection.edu.ru/dlrstore/9ebb25e¢9-c10a-7d8e-
pabotTa Mo pasiety e Ff4£-2b42200c620a/00119985729144434.htm
«YTII€BOIOPOABD) 024
IIpenenbubie
OJIHOATOMHBIE .

71 ) 09.01.2 http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45¢2-
CLHPTLL MCTAHoI S 6a55-20da9bc0ac54/00119989647731344.htm
H DTAHOIL. 025
Bonopoanas cBsizb
IIpenenbubie
O0JIHOATOMHBIE .

9 ) 09.01.2 http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45¢2-
CLHPTLL MCTAHo S 6a55-20da9bc0ac54/00119989647731344.htm
U DTAHOIL. 025
Bonopoanas cBsizb

23 MuoroatoMHBbIE http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45¢2-
CIUPTHIL: 16.01.2 6a55-20da9bc0ac54/00119989647731344 . htm



http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-abbd-0800200c9a66/ch08_02_19.jpg
http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-abbd-0800200c9a66/ch08_02_19.jpg
http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-abbd-0800200c9a66/ch08_02_19.jpg
http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-abbd-0800200c9a66/ch08_02_19.jpg
http://files.school-collection.edu.ru/dlrstore/9ebb25e9-c10a-7d8e-ff4f-2b42a00c620a/00119985729144434.htm
http://files.school-collection.edu.ru/dlrstore/9ebb25e9-c10a-7d8e-ff4f-2b42a00c620a/00119985729144434.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm
http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45c2-6a55-20da9bc0ac54/00119989647731344.htm

STUJICHTJIUKOJIb U
TJIAIICPUH

025

24

@DeHOoI: CTpOEHUE
MOJIEKYJIBI,
¢dusnveckue u
XUMHUYECKUE
CBOICTBA,
MIPUMEHEHHE

23.01.2
025

http://files.school-collection.edu.ru/dlrstore/046cee95-¢741f-4¢03 -
b4b1-cccef9d49e38/6 1.pdf

25

Anpaernanr:
dbopManbaerua u
areTagbIeTu/I.
AneroH

30.01.2
025

http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-918c-
447a-65a6762ce485/index.htm

26

KetoHEI.
Aneron.®usnyeck
He U XMMHYECKHE
CBOIMCTBa

06.02.2
025

http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43¢7-
93b7-d1194b69871f/058.pdf

27

OIHOOCHOBHEIE
npe;[eanHe
KapOOHOBBIE
KHUCJIOTHI:
MypaBI:I/IHaH n
YKCyCHas

13.02.2
025

http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1 -
b9d5-42¢d108e3016/6_3.pdf

28

[IpakTnueckas
pabota Ne 2.
«CBoiicTBa
pacTtBopa
YKCYCHOM
KHUCJIOTHI.
[Tonyuenue

20.02.2
025

http://files.school-collection.edu.ru/dlrstore/0423795¢-2235-4941 -
8c42-a99a41e8f18a/6 4.pdf



http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-b4b1-cccef9d49e38/6_1.pdf
http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-b4b1-cccef9d49e38/6_1.pdf
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43c7-93b7-d1f94b6987ff/058.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1-b9d5-42cd108e3016/6_3.pdf
http://files.school-collection.edu.ru/dlrstore/0423795c-2235-4941-8c42-a99a41e8f18a/6_4.pdf
http://files.school-collection.edu.ru/dlrstore/0423795c-2235-4941-8c42-a99a41e8f18a/6_4.pdf

€100)7100):3

29

Cnoxxnbie 3(UpbI
KaK IPOU3BOHbIC
KapOOHOBBIX
KUCHOT. ['naponus
CJIO’KHBIX 3(pUpoB

12.03.2
025

http://files.school-collection.edu.ru/dlrstore/9¢9955e3-0933-4¢87-
8600-9cdd21b18d81/6_5.pdf

30

Kupsl: runponus,
MIPUMEHEHHUE,
Ouooruyeckast
POJIb KUPOB

19.03.2
025

http://files.school-collection.edu.ru/dlrstore/d777bfae-8cft-11db-
b606-0800200¢9a66/ch10 21 04.jpg

31

VrneBoasl: cocTas,
Kiaccuukanms.
Baxnueiimue
MPEACTABUTEINH:
IJII0K03a,

bpykTo3a,
caxaposa

02.04.2
025

http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-
d048-f716f5¢10733/28-29 04 2004.pdf

32

Pemenue
MPaKTUYECKUX
3a1a4
«Kucnopoaconepx
amue
OpraHUYECKHe
COEIMHEHUS»

16.04.2
025

http://files.school-collection.edu.ru/dlrstore/046cee95-¢741f-4¢03 -
bdbl-cccef9d49e38/6 1.pdf

33

AMHHOKHCIIOTBI
Kak aM(pOTepHbIe
OpraHUYECKUE
COEIMHEHHS, UX
OHOJIOrYEeCKOe

30.04.2
025

http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-
892e-372b287871d7/34-38 02 2008.pdf



http://files.school-collection.edu.ru/dlrstore/9c9955e3-0933-4c87-8600-9cdd21b18d81/6_5.pdf
http://files.school-collection.edu.ru/dlrstore/9c9955e3-0933-4c87-8600-9cdd21b18d81/6_5.pdf
http://files.school-collection.edu.ru/dlrstore/d777bfae-8cff-11db-b606-0800200c9a66/ch10_21_04.jpg
http://files.school-collection.edu.ru/dlrstore/d777bfae-8cff-11db-b606-0800200c9a66/ch10_21_04.jpg
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-d048-f716f5c10733/28-29_04_2004.pdf
http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-b4b1-cccef9d49e38/6_1.pdf
http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-b4b1-cccef9d49e38/6_1.pdf
http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-892e-372b287871d7/34-38_02_2008.pdf
http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-892e-372b287871d7/34-38_02_2008.pdf

3HAYCHHE.
IlenTnanl

34

benku xak
MIPUPOIHBIE
BBICOKOMOJIEKYJISIP
HBIC COCTUHEHUS

07.05.2
025

http://files.school-collection.edu.ru/dlrstore/2416at94-aac9-11db-
abbd-0800200c9a66/ch10_01 09.jpg

OBII[EE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34



http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg
http://files.school-collection.edu.ru/dlrstore/2416af94-aae9-11db-abbd-0800200c9a66/ch10_01_09.jpg

11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

JdarTa uzyyenus

DJIeKTpOHHbIe U (POBbIC 00pa3oBaTelbHbIE PeCypChl

Bcer IIpoBepouHsI
0 e padoThl

IIpakTHYecku
e padoThI

XUMHYECKUN DIIEMEHT.
ATOM. DNeKTpOHHas
KOH(UTyparus aTOMOB

04.09.202
4

http://files.school-collection.edu.ru/dlrstore/743cabaa-8125-13ee-

[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema
XUMHUYECKUX HJIEMEHTOB
. . Menneneesa, ux
CBA3b C COBPEMEHHOM
TEOpUEU CTPOCHHUS
aTOMOB

11.09.202
4

ttp://files.school-collection.edu.ru/dlrstore/743cabaa-8125-13ee-5¢8&

3aKOHOMEPHOCTHU
U3MEHEHMS CBOMCTB
XAMHUYECKHUX DJIEMEHTOB U
HUX COEIUHEHUU MO
rpyInmnam u nepuojaM.
3HaueHHUE
MEPUOINYECKOTO 3aKOHA
M CUCTEMbI XUMHUYSCKUX
anemeHToB J[.1.
MeHeneesa B pa3BUTHU

HayKu

18.09.202
4

http://files.school-collection.edu.ru/dlrstore/7255051d-a138-46¢0



http://files.school-collection.edu.ru/dlrstore/743ca6aa-8125-13ee-5c89-4fd253bcbbd9/1004151A.htm
http://files.school-collection.edu.ru/dlrstore/743ca6aa-8125-13ee-5c89-4fd253bcbbd9/1004151A.htm
http://files.school-collection.edu.ru/dlrstore/7255051d-a138-46e0-ac59-6e2ededf4838/9_1.pdf

CrpoeHue BemiecTsa.
XuMHUecKas CBI3b, e
BUABI, MCXaHHU3MBI
oOpazoBaHMs
KOBaJICHTHOM CBS3H.
Bonopoanas cBsizb

25.09.202
4

attp://files.school-collection.edu.ru/dlrstore/69be7c¢62-4217-4¢c2e-85

BaneHTHOCTD.
DNEeKTPOOTPULIATETEHOCT
b. CTeneHp OKUCIICHHUS.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOEHUS

02.10.202
4

http://school-
collection.edu.ru/catalog/search/?text=%20%F5%E8%EC%E8%

%E7%FC interface=catalog context=all onpage=20 onpage=20 p

[TonsiTHE 0 AUCTIEPCHBIX
cucremax. MIcTUHHEBIE U
KOJIJIOUJTHBIE PaCTBOPBI.
MaccoBast o1 BelecTBa
B pacTBOpE

09.10.202
4

http://files.school-collection.edu.ru/dlrstore/7255051d-a138-46¢0

Knaccudukanms n
HOMEHKJIaTypa
HEOPTaHUYECKHUX
COETUHEHUN.
I'eneTnyeckas cBsI3b
HEOPraHUYeCKUX
BEILIECTB, Pa3TUYHBIX
KJIaCCOB

16.10.202
4

http://files.school-collection.edu.ru/dlrstore/75290ce4-b88¢c-1619-

Knaccudukamms

http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816



http://files.school-collection.edu.ru/dlrstore/69be7c62-4217-4c2e-8584-de6902bb141e/8_2.pdf
http://school-collection.edu.ru/catalog/search/?text=%20%F5%E8%EC%E8%F7%E5%F1%EA%E0%FF%20%F1%E2%FF%E7%FC%20interface=catalog%20context=all%20onpage=20%20onpage=20%20page=3
http://school-collection.edu.ru/catalog/search/?text=%20%F5%E8%EC%E8%F7%E5%F1%EA%E0%FF%20%F1%E2%FF%E7%FC%20interface=catalog%20context=all%20onpage=20%20onpage=20%20page=3
http://school-collection.edu.ru/catalog/search/?text=%20%F5%E8%EC%E8%F7%E5%F1%EA%E0%FF%20%F1%E2%FF%E7%FC%20interface=catalog%20context=all%20onpage=20%20onpage=20%20page=3
http://files.school-collection.edu.ru/dlrstore/7255051d-a138-46e0-ac59-6e2ededf4838/9_1.pdf
http://files.school-collection.edu.ru/dlrstore/75290ce4-b88c-f619-597b-6f5630d811ea/00119985221609193.htm
http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816-a557-cfd1f53489ed/index.htm

XMMHUYECKHUX PEaKLUi B
HEOPraHUYECKOU U
OpraHr4YeCKON XUMHH.
3aKOH COXpPaHEHUSI MACChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALCHUS SHEPTUN
MPU XUMUYECKUX
peaKuusx

23.10.202
4

CKopoCTh peakiuu.

9 OObpaTumble peakiuu. 06.11.202 http:/files.school-collection.edu.ru/dlrstore/920208d4-e9dc-4£50.
XHWMHUYECKOE PaBHOBECHE 4
[TpakTuyeckas pabora Ne
10 1. «Bumsiie pasaiibi 13.11.202 http:/files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816
(hakTOpOB HA CKOPOCTH 4
XUMHUYECKON peakinm»
DNEeKTPOIUTHYECKAS
mucconuanus. Ilorarue o
BOJIOPOJTHOM IOKa3aTese
(pH) pactBopa. Peakiuun _
11 20.11.202 http://school-collection.edu.ru/catalog/search/?text=%F0%E0%F
HMOHHOT0 0OMeHa. 4
I'maponus oprannyeckux
Y HEOPTraHUYECKHUX
BEILIECTB
OKucauTenbHO-
12 BOCCTAaHOBHUTEJHHBIE 27.11.202 http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816
peaknuu. [lonstue 06 4



http://files.school-collection.edu.ru/dlrstore/920208d4-e9dc-4f50-aa70-32d0ba355657/89.htm
http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816-a557-cfd1f53489ed/index.htm
http://school-collection.edu.ru/catalog/search/?text=%F0%E0%F1%F2%E2%EE%F0%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816-a557-cfd1f53489ed/index.htm

3JIEKTPOJIU3E PACIUIABOB U
pacTBOpPOB COJIEH

Pemrenue 3agau

13 «Teopernueckre OCHOBBI 04.12.202 http://school-collection.edu.ru/catalog/search/?text=%E3%ES5%E
XHAMUH 4
MeTtannsl, UX MOJI0XKCHUE
B [lepnoanueckoi
CHCTEME XMMHYCCKUX
anemenToB /l. 1.

14 Menpaeneesa u 11.12.202 http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F
0COOEHHOCTH CTPOCHHS 4
atomoB. O0mue
¢dusnveckre CBOUCTBA
METaJII0B
CnutaBbl METaJLIOB.

15 DNEKTPOXUMHUYECKUN Psift 18.12.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%F
HaNpsHKEHUNA METAJIOB 4
XHUMUYECKUE CBOKCTBA
BOKHEHIIINX METAJIJIOB

16 (HaTpuii, KaJInii, KAJIbLIHA, 25.12.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%F
MarHui, aTfOMUHUN) U UX 4
COEIMHEHU
XHUMUYECKUE CBOKCTBA

17 Xpoma, MEIU U UX 15.01.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5 %}
COeIMHEHUN 5

18 XMMHHCCKHE CBOHCTBA http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%F
IIMHKA, JKeJie3a U UX 22.01.202



http://school-collection.edu.ru/catalog/search/?text=%E3%E5%ED%E5%F2%E8%F7%E5%F1%EA%E0%FF+%F1%E2%FF%E7%FC+%EC%E5%E6%E4%F3+%EA%EB%E0%F1%F1%E0%EC%E8%20submit=
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog

COE€IUHEHUN

[TpakTrueckas padota Ne
2. "Pemenue

19 AKCIEPUMEHTATBHBIX 29.01.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5 %}
3a/1a4 110 TeMe 5
«Mertamib»"
Hemeramisl, ux
MOJIOKEHUE B
[Tepuonuueckoit cucreme

20 XUMHYECKUX IJIEMEHTOB 05.02.202 http://files.school-collection.edu.ru/dlrstore/2568002¢-b7b9-40d0
. . Menneneesa u 5
0COOEHHOCTH CTPOCHHS
aTOMOB
PuznyecKkue CBOMCTBa
HEMETaJUIOB.

21 AJLIOTPOIH HEMETAILIOD 12.02.202 http://files.school-collection.edu.ru/dlrstore/e23db7{0-9526-4¢94-
(Ha mpuMepe KUCI0poa, 5
cepsl, hocdopa u
yriiepoa)
XUMHYECKUE CBOMCTBA

22 raJIOr€HOB, CEPhl U UX 19.02.202 http://files.school-collection.edu.ru/dlrstore/85646c09-ea24-b4ed
COEMHEHHI 5
XHWMHYECKHUE CBOMCTBA

23 a3ora, Gocodpa u ux 26.02.202 | http:/files.school-collection.edu.ru/dlrstore/d77a57b9-8cff-11db-
COEAMHEHHI 5

24 XUMIECKHe CBOHCTBa http://files.school-collection.edu.ru/dlrstore/d77a57b8-8cff-11db-
yIJiepojia, KpeMHUS U UX 04.03.202



http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB%20submit=%CD%E0%E9%F2%E8%20interface=catalog
http://files.school-collection.edu.ru/dlrstore/2568002c-b7b9-40d0-9143-66bd67b253ee/89.html
http://files.school-collection.edu.ru/dlrstore/e23db7f0-9526-4e94-9421-b20cbd5f2758/02.html
http://files.school-collection.edu.ru/dlrstore/85646c09-ea24-b4ed-7d13-4bc4053ba32a/index.htm
http://files.school-collection.edu.ru/dlrstore/d77a57b9-8cff-11db-b606-0800200c9a66/index.html
http://files.school-collection.edu.ru/dlrstore/d77a57b8-8cff-11db-b606-0800200c9a66/index.html

COE€IUHEHUN

[IpumeHeHne BaxKHEUIINX

25 HEMETAJIOB U UX 11.03.202 http://files.school-collection.edu.ru/dlrstore/e0a0al 77-2851-412f:
COETUHEHUN 5
O60061eHue u
cucTeMaTH3allis 3HaHUI
o teme «HemeTtamib».

26 Beraucsenns no 18.03.202 http://files.school-collection.edu.ru/dlrstore/e0a0al 77-2851-412f:
YpaBHEHUSM XUMHYECKUX 5
peakuuii u
TEPMOXUMHUYECKHUE
pacyérnl
[TpakTrueckas pabota Ne
3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 01.04.202 http://files.school-collection.edu.ru/dlrstore/784d6f8c-a8c4-418f-
3aj1a4 1o TeMe 5
"Hemeramas"»
[TpoBepounas padora 1o

28 TeMaM «MeTaluibl» U 08.04.202 http://files.school-collection.edu.ru/dlrstore/a486f8f4-afce-4687-
«Hemeraib» 5
Heoprannueckue u

29 OPTAHHHECRHC KHTIOTH. 15.04.202 http:/files.school-collection.edu.ru/dlrstore/2514a0cf-8152-4810.
Heopranuueckue u 5
OpraHUYEeCKUE OCHOBAHUS
AmMdoTtepHbIe

30 HEOpraHW4YecKue u 22.04.202 http:/files.school-collection.edu.ru/dlrstore/a486f8f4-afce-4687-¢
OpraHNu4ecKue 5



http://files.school-collection.edu.ru/dlrstore/e0a0a177-2851-412f-b1d9-68cacc9b3a90/KrGPU_E4_Nemetally.htm
http://files.school-collection.edu.ru/dlrstore/e0a0a177-2851-412f-b1d9-68cacc9b3a90/KrGPU_E4_Nemetally.htm
http://files.school-collection.edu.ru/dlrstore/784d6f8c-a8c4-418f-b5ef-6d5f036930d3/_1.html
http://files.school-collection.edu.ru/dlrstore/a486f8f4-afce-4687-afae-a176e4b0db2d/9_3.pdf
http://files.school-collection.edu.ru/dlrstore/2514a0cf-8152-4810-820d-ba2ba58dd9e3/9_2.pdf
http://files.school-collection.edu.ru/dlrstore/a486f8f4-afce-4687-afae-a176e4b0db2d/9_3.pdf

COCIMHCHHUS.
I'eneTnyeckas cBsI3b
HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

31

Ponp xumuu B
obecneueHUN
3KOJIOTHYECKOM,
SHEPreTUYECKON U
MUIIEBOM OE30MacHOCTH,
Pa3BUTUU MEIUITUHBI

29.04.202
5

http://files.school-collection.edu.ru/dlrstore/4d9871ca-cdOb-ca51-

32

[Ipencrasnenus o0
OOIIMX HAYYHBIX
MPUHIIAIIAX
MPOMBIIIUICHHOTO
MOJYYECHUS] BAXKHEHIITNX
BCILIECTB

06.05.202
5

http://files.school-collection.edu.ru/dlrstore/4f1dcff9-aSfe-cc54-8

33

YenoBek B MUpE BELIECTB
U MaTepUaJoB

13.05.202
5

http://school-collection.edu.ru/catalog/search/?text=%F5%E8%E

34

XuMUs U 310pOBbE
YyesoBeKa

20.05.202
5

http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-

OBIIEE KOJUYECTBO
YACOB I10 ITPOTPAMME

34



http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-a0bb-5a04ec76ef43/38-41_01_2008.pdf
http://files.school-collection.edu.ru/dlrstore/4f1dcff9-a5fe-cc54-81e8-d8cd05ba1f59/1007503A.htm
http://school-collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%E5%F1%EA%E8%E5%20%F0%E5%E0%EA%F6%E8%E8%20interface=catalog%20context=all%20onpage=20%20page=2
http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-a0bb-5a04ec76ef43/38-41_01_2008.pdf

