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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273 — ®3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuon 10 2025 roga» (Pacmopspkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 — p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OIpPEAEICHUIO
oOwielt crpaterud 00y4eHus, BOCIUTAHUS U pa3BUTHUS, 00YUaIOIIUXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble mojoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJIEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, IIOJTy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHYKUT 3aBepUIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe 3KOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPeACTBAMU Yy4eOHOTO
npeaMera «XHMHS», COIEPKAHUE M TNOCTPOEHHE KOTOPOIO OIpENETEHbl B
nporpaMmMe MO0 XMMHUHM C Y4ETOM CHeUM(PUKA HAyKHU XUMUU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHON MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eJedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT OCOOYIO0 POJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE LEJIOCTHOTO MPEJCTABICHUSA 00 OKpYXaloIleM MHUpPE Kak O €IMHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMUs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3uJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
III00ANBHBIX TPOOJIEM YCTOMUMBOTO pPAa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJKCHUS
o0pa30BaHus B Pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  npeamMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHHUM MO HEOPraHWYECKON XMMUU (C BKIIOUEHHWEM 3HAHUM U3 00Iel XUMUU) U
opraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CUCTEMbl 3HAHUW NPU HU3YYCHUHU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTtypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cQopMupoBaHa B MporpaMMe MO XMMHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYecKO XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHS OPraHHYECKHX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXHUMHUYECKHMX M DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJI€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMueckod XUMHM MOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKlUu.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (aKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias u HeopraHudeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX MO3UIUH,



riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)KHEHIIMX BeEIIECTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP’KaHUs, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XUMHUHU C
JIpYTMMH HayKaMHd, PAacKpbIBalOT €€ poJib B IO3HABATEIHHOW U MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPHUIOKESHUN XHUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKU OCMBICIUBATh HUHGOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1ad. B 1emom coaepxkanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI Uil MOHUMAaHMS
bunocodhckux uaeH, Takux KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOrO U
OpraHUYEeCKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
pelieHus MPOTHBOPEYUN MEXJIy HOBBIMH (akTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTHUUECKUX Mpodiem, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B mane pemieHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COIMAIN3AINU
OOy4JaromMXCcsl TPUHIATHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, HUMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, TIOUCKa, aHalu3a u
00paboTku nHGOpMAIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mpenomaBaHMs XMMHM KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, MPU ONPEICTICHUH
COZIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEePBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHu3HAETCS (opMUpOBaHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIESITEIIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyNbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3y4deHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUsS TJIABHBIMH IIEJISIMU U3Y4YEHHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) AIBIISAIOTCS:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO — HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOHN
JeXKaT KIIIOYEBBIC MOHATHS, (QyHIAMEHTAIbHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHuE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CeroaHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTCHUE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUsd OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHOW OpraHMU3alliy, BJIJCIONIET0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCATbHOU >KM3HU
JUTSL pEIIEHUs TTPaAaKTUYECKHUX 3a]1a4.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHHUPYIOIIEe
3HAUEHUE MPUOOPETAIOT TAKKUE 1IETU U 3a]]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIlUsX, CBSI3AHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

dbopmupoBaHHEe y OOYYalOmUXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3IMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX ISl TIPUOOPETEHUSI OIbITa JCATEIHHOCTH, KOTOpas 3aHUMAET
BOXHOEC MECTO B TIO3HAHWM XHUMHH, a TakKXkKe JJIs1 OICHKH C TO3MIUI
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIMSIHHUS BEIICCTB M XUMHUYCCKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX W TBOPYECKHUX
CIOCOOHOCTEM 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEILHO ITPHOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAy4YHO — MOMYJIAPHON MHPOPMAITMA XUMUYECKOTO COACPIKAHNS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCMIUTAaHWE Yy oOOydJarommxcsi YOSKIEHHOCTH B TyMaHUCTHYCCKOMN
HaIpPaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PALIMOHAJIBHOTO MPUPOOTIOIB30BAHMS, TTOTIOJHEHUS YSHEPTETUUECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpPEKHOTO
OTHOILICHHUSI K MPHUPOJEC U CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUM JUISI TIPUHATHS TPAMOTHBIX pENIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM m1aHe cpenHero ooOmero oOpa3oBaHUS MPEAMET «XHUMHS
0a30BOro ypoOBHS BXOJUT B COCTaB mpeaMeTHouW obOnactu «EcrecTtBeHHO —
Hay4YHBIE MPEIAMETHD.

OO611ee YucI0 9acoB, OTBEAEHHBIX ISl H3YUEHUs] XMMUH, Ha 6a30BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrapisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XMMHUM

[IpenmMeTr opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYECKUX BelEecTB. ['omonorus, wn3omepuss. XHUMHYECKAass CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIUPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJEHUE U
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 NPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MeraH W d3TaH —
OpocTeillie NPEACTaBUTENN aJKaHOB: (U3NYECKUE MU XUMHUYECKHUE CBOWCTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONWIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMM, OKHUCIECHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: 0yranuen — 1,3 u metunOyTaauex — 1,3: cTpoeHue, BaKHeume
XUMUYECKUE CBOWCTBa (peakuus mojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apensl. benzoin: cocra, crpoeHue, (pU3NYECKUE U XMMHUYECKHE CBOWMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMAMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), muposn3. IIpoayKTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeIMpOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHNUE ITHIIEHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WM NPOAYKTA PEAKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmuuepuHa v TUICHIJIMKOIIS.

@deHoJ: CTPOCHHE MOJIEKYJbl, (PU3NYECKHUe U XHWMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHBIE PEAKLIMH), TIOJyYECHHUE U IPUMEHEHNE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KMCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTAaBUTENM BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: cocraB, kKiaccudukanus yrieBojaoB (MOHO — , AU — U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okchma cepeopa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJICHHUE B MPHUPOJE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs pEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MpOBE/ICHHE, HAOJIOJICHHE W OIMHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmioM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIUIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUWHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHUYecKue coeauHeHus. dusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTunl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPHYHA M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHUE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeTUHEHUS

OCHOBHBIC TOHSTUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xmacce OCYyIIECTBISETCS Yepe3 HCIOJIb30BAHHME KaK OOIIUX €CTECTBEHHO —
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO — HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO — Hay4dHble TIOHATHSA: SBIICHUE, HAy4YHBIH (akT,
TUIIOTE3a, 3aKOH, TEOpHs, aHaju3, CUHTE3, Kiaccuukanus, MNepHOAUMYHOCTD,
HaOJI0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJICITUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHonorus: MNHILEBbIE MPOIYKThl, OCHOBBI PAallMOHAIBHOIO MUTAHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBL. ODJIEKTPOHHAsS
000J109Ka. DHEPreTHYECKUE YPOBHH, TIOAYPOBHU. ATOMHBIC OpOuTaim, S —, p —, d
— anemeHThl. OCOOCHHOCTH pacTpeIeICHHs SJIEKTPOHOB 10 OPOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH u lleproanyueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamyeckoil CucTeMsl
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIINaM H TEpHUOJaM.
3HaYCHUE NIEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHOW XHWMHUYECKOW CBsi3u (OOMEHHBIH ¥ JIOHOPDHO —
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKHUX BEUIECTB. ['eHeTHdeckas CBsI3b HEOPIaHMYECKUX BEILECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKONM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHMsI U IIPEBPALICHUS DHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIasl, HEUTpaJIbHAs, EI0YHAs.

OKHCIUTENBPHO — BOCCTAHOBUTEIBHBIE PEAKLINH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MOJENEH KPUCTAIUIMUECKUX DPEIIETOK, HaOIIOACHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUE NepoKCUIa
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIHMX HEMETAUIOB (rajoreHOB, CEphbl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramel. [lonoxenne meramnoB B llepruoanyeckor cCUCTEME XUMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAJLIOB, PEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3a/1a4, HAOMIOJEHHWE M OINHCAHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BemiecTBa MM 00BbEMA ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, SHEPreTHUYECKON W IMHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHus W 3J0pOBbE YEJIOBEKA: IMMPAaBHJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIUX €CTECTBEHHO — HAYYHBIX TMOHATUW, TaK W TIOHSITHH, SBISIOMIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO — HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO — Hay4YHbIC TTOHATHS: HAYYHBIM (paKT, TMIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccupukaius, TMepUOJUIHOCTh, HaAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: MaTepus, IHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOII, paIMOAKTUBHOCTh, MOJICKYJIa, YHEPIETUUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MUECKUE BEIUYUHBI U €AUHHUIIBI UX
WU3MEPEHHUSI, CKOPOCTb.

buonorus: «ierka, opraHu3M, OJKOcHUCTeMa, Owochepa, Makpo — U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepasibl, TOPHBIC TTOPOJIbI, MOJIE3HBIE UCKOIaeMble, TOTUIUBO,
pPECYpCHI.

TexHOomoTHs: XUMHYECKasi MPOMBINIICHHOCTh, METAJUTYPTHys, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, IHINEBAs
MPOMBIIJICHHOCTh,  (hapMarieBTUUeCKass  IPOMBINIICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MMPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPETHEro OO0IIero o0pa3oBaHUs (JIMYHOCTHBIM,
METalpeMETHBIM M TMpeaMeTHbIM). HayuyHo — MeTomuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SBIAETCSA CUCTEMHO — EATEIbHOCTHBIN TOIXO.

B cOOTBETCTBHM C CUCTEMHO — AEATEIBHOCTHBIM MOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeaMeTa «XUMHSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KM€ MOTUBALIMH K OOYyYEHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXxcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO — CMBICJIIOBBIMU YCTaHOBKaMH, MPUCYUIUMHU LIETOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4KE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUA MpeAMeTa «XHUMHs» JOCTHTaloTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JESATENBHOCTU B COOTBETCTBUU C
I'YMaHUCTUYECKUMU,  COLUUOKYJIbTYPHBIMH, JYXOBHO —  HPABCTBEHHBIMU
[EHHOCTSIMU U HWJealaMi POCCHICKOTO TPa)KTAaHCKOTO OOIecTBa, MPUHSATHIMHU B
o01iecTBe HOpMaMHM M TMpaBUJIAMH TOBEJIEHUS, CHOCOOCTBYIOLUIMMH MpoLEccam
CaMOMNO3HaHUs, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OITBITA TO3HABATEILHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIMTAHHUS:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO — HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
W TpPUHUMAaTh OCO3HAHHBIE PpEIICHUSA, OPUEHTHUPYSICh Ha MOpaJIbHO —
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBAapUUIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 340POBbIO U KU3HU JHOACH;

OCO3HAHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO — HCCIEA0BATEIbCKOM
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOJTHON U COLUAIIBHON CPEIbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
NPUPOIHON Ccpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBbHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poiau B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHMMHH JJII  COBPEMEHHOMU
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCIICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTECTBEHHO — HAy4YHOW TpaMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIBh30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJNb30BaTh XWMHUYECKHE 3HAHUS MJis
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMM IO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HAUUMbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETEHITMH 00YJarOIINXCS;
CIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJITHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMo3HABaATEeJIbHBIMH
HeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUSA:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUW W YCTAHABIMBATh WX B3aWMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUA M KPUTEpUM [UJIs KJIACCU(PUKALMKM BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh IMPUYUHHO — CIIEICTBEHHBIE CBSI3U MEXIY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEeOHBIX TO3HABATENBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB M XUMHUYECKUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICTOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCA B PA3JIMUHBIX HCTOYHUKAX HWHOOpManuu (HAy4HO —
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHUECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

pUOOPETaTh OIBIT MCIOJB30BaHUS WH()OPMAITMOHHO — KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHGOpMAIMEH: TMPUMEHATh MEXIpeaMeTHbIe ((u3udyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO — CHMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAaeMOM TEMBbI B XOJE IUAIOTa W/UH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIEHO MJIH COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TpEIjIaraéMblii  aJrOpUTM JCHCTBUN mpu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO — HAy4YHOW KapTUHbl MHUpaA, POJIM XMMHUU B IIO3HAHWUH SIBIICHUU



npupoAsl, B  (QOPMUPOBAHUU MBIIUICHUS U KyJbTYphl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHHE  CHCTEMOH  XUMHYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATHS (XUMHYECKHI HJIEMEHT, aToM, dJEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
panukai, U30MepHs, U30MEpPbI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTJIEBOAOPOIBI,
KHUCIIOPOJ U a30TCOJEpXKAIIUe COCAMHEHHUS, MOHOMEp, MOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XUMHH, MHPOBO33PEHYECKHE 3HAHUS,
JeKallie B OCHOBE IMOHMUMAHMsI MPUYUHHOCTH W CHUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BaHUU BAKHEHIIUX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MPU
OINKCaHUU COCTaBa, CTPOCHUS U IIPEBPAILCHUNA OPraHUUECKUX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIH30BaTh XUMHYECKYIO CHUMBOIIUKY IS
COCTaBIICHHUS] MOJIEKYJIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMMHUYECKUX PEaKIUH,
U3rOTaBJIMBATh MOJIENIA MOJIEKYJI OPTaHMYECKUX BEIIECTB JUISl MJUTFOCTPAIMHA HX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIWBATh MPHUHAJIC)KHOCTh HM3YyYEHHBIX
OPraHUYECKUX BEMIECTB MO0 WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COCJIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTh WM Ha3BaHUS TIO0
cuctematudyeckoit Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIC
HA3BaHUSA OTACNBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, TPOMWICH, aleTHIICH,
ATHJICHTIIMKONb, TIUIEPHUH, (EeHON, (popManbIeru, aneTanbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICISITh BUIbI XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIC U KPaTHBIC),



c(OpPMHPOBAHHOCTh YMEHUSI TPUMEHATH T[OJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHu30BaThb  COCTaB, CTPOCHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranueH — 1,3, metunodyraauen — 1,3, 6€H30J1, METaHOJI, ATAHOJI, STUJICHTJIUKOJIb,
TIIMLEepuH, (EHOJ, aleTalbJIeru, MypaBbiUHas U YKCYCHasi KHCIOTHI, TJIIOKO3a,
Kpaxmas, LeJUII0JI03a, AMUHOYKCYCHAsl KUCIO0Ta), MILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsd (HE(Th, NHPUPOAHBIA Ta3, Yrojib), CIHOCOOBI HX MEPepadOTKH U
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX sIBJICHUN (HaOJ0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJI0OM W JabopaTOpHBIM OOOpYyJOBaHWEM, a TakKe MpaBuia OOpaiieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
IKCIIEPUMEHT (TIPEBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STUJIEHA U U3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKUX
BEILECTB, JCHATypalusi OEIKOB MPU HArpe€BaHWUU, I[BETHBIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHUuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHMX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUIS CJIETNBbIX W CJa0OBHISIIMX OOYYalOIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO — TOueuHyI0 cucTeMy obo3HadeHui JI. bpaiins niis 3anucu XMMUIECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO — HAy4YHOW KapTUHbl MHUpA, POJIM XMMHUU B TO3HAHUM SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsI PEIICHHS TPAKTHUYECKUX 3a/1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpash  BKIIKOYAET:
OCHOBOITOJIAraoINe MOHATHS (XUMUYECKHM 3JIEMEHT, aTOM, U30ToI, S —, P —, d —
AIICKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJCKYyJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJIECHUS, XUMHUYECKAsl CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMUECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PpPEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEDICKTPOIUTHI,
DJICKTPOJUTHYECKAS JIUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIMu, XUMHYECKOE PaBHOBECHE); TEOPHMH W 3aKOHBI (TEopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMsS] MAacCChl BEUIECTB, 3aKOH COXPAHCHMSI W MPEBPALICHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM MCIOJIb30BAHUM BAXKHEHIIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIECTB (yrapHbli ra3, YIJIEKMCIbIM ra3, aMMHak, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUIMUECKAas, BOAOPOHAS) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpEneIEHHOMY KJaccCy/TpyIine
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
U. MenneneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
XuMHUeckux ayeMenToB J[. 1. MeHeneeBa, UCIob3ysl MOHATHS «S — , P — , d —
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIAacCU(DUIIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABJISITh YPaBHEHUS pPEAKUUU pPa3IUUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHUW PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO —
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHs] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPALIECHUSA U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCy/I0Ol U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXEe IpaBWiia OOpallIeHUs] C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCTh yMEHHUH IUTAHUPOBATH W BBIMIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO 0OMEHa, KaueCTBEHHbBIC PEaKIuu Ha CylbdaT — , KapOoHAT — H
XJIOPUJ — aHUOHBI, HA KATHOH aMMOHHUS, PEIICHNE YKCIIEPUMEHTAIBHBIX 337a4 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JJAOOPATOPHBIM 000PYAOBAaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKH
1EeIecO00pa3sHOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHHUSI CBOETrO 3JI0POBbSl M OKPYKAIOWIECH IMPUPOJHOM Cpelbl, OCO3HABATH
ONACHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAast
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ui O0y4aroUIMXcs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  clemnbIX M caaboBUAALIMX OOYy4YaroUIMXCs: yMEHUE UCHOJIb30BaTh
penbedHo — ToueuHyo cucteMy o0o3HaueHuit JI. bpaiins 11 3anucu XuMu4ecKux

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(poBbHIE)

Ne n/mm Konrpouabnsie IIpakrnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI

Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4eCKOH XUMHM

[Ipenmer oprannyeckoil XUMHUH. bubnuoreka [IOK
11 Teopust cTpoOeHUS OPraHUYECKUX 3 https://lesson.academy —
coenuHeHuit A. M. byrneposa content.myschool.edu.ru/04/10

Htoro no pazneny 3

Pasznea 2. YrieBoaopoabl

[IpenenbHbIE YTIE€BOAOPOIBI — bubmorexa [TOK
2.1 P I* P 2 https://lesson.academy —
ATKAHRT content.myschool.edu.ru/04/10
HenpenenbHbie yrieBogopoab: bubmotexa [IOK
2.2 P yr POABE: 6 1 https://lesson.academy —
AJTKCHEL, ATKATICHEL, aJTICHHBL content.myschool.edu.ru/04/10
bu6mmoreka [JOK
2.3 ApoMaTHyecKue yrieBo10pOIbI 2 https://lesson.academy —

' P . poa content.myschool.edu.ru/lesson/d86d7d00
—d5b4 — 491d — aded — c3ddal9feef4
bu6mmoreka [JOK

54 IIpupoaHbIe UCTOYHUKHU 3 1 https://lesson.academy —

' YTJIEBOAOPOIOB U UX NepepaboTka content.myschool.edu.ru/lesson/99557a5e
— 2221 — 43e0 — 97b8 — 983de535¢44d

Wroro no pazueny 13



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

bu6mmoreka [IOK
3.1 Cruptel. denon 3 https://lesson.academy —
content.myschool.edu.ru/04/10
Anbnerunsl. Kap6oHnossie bubmorexa LOK
3.2 B Crios o 7 https://lesson.academy —
HCIIOTBL. LII0AHBIC SOHUPBI content.myschool.edu.ru/04/10
bubmuoreka [JOK
3.3 VYrieBoasl 3 https://lesson.academy —
content.myschool.edu.ru/04/10
Hroro mo pazueny 13

Pa3znea 4. A3oTconepxkamue OpraHudecKue coeuHeHust

bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3 https://lesson.academy —
content.myschool.edu.ru/04/10
Hroro mo pazueny 3

Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

bu6mmoreka [IOK
51 [Mnactmaccel. Kayaykn. Bonokaa 2 https://lesson.academy —
content.myschool.edu.ru/04/10
Wroro no pazmeny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 34



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

KosanuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [leproanyueckuii 3aKkoH bubnunoreka LIOK
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 3 https://lesson.academy —
snemenToB M. Y. MenaeneeBa content.myschool.edu.ru/04/11
bubnunoreka LIOK
Ctpoenue BelecTBa. MHOrooOpasue
1.2 se peCTB B P 4 https://lesson.academy —
t content.myschool.edu.ru/04/11
bubmmoreka [IOK
1.3 XVWMHYECKUE PEAKIINH 6 1 1 https://lesson.academy —
content.myschool.edu.ru/04/11
bubnmorexa LIOK
Hroro mo pazueny 13 https://lesson.academy —
content.myschool.edu.ru/04/11
Pa3nen 2. Heoprannyeckasi XuMust
but6mmorexa [IOK
2.1 Mertaibl 6 1 https://lesson.academy —
content.myschool.edu.ru/04/11
bubnunorexa LIOK
2.2 Hemeramnsr 9 1 1 https://lesson.academy —
content.myschool.edu.ru/04/11
bubnunorexa LIOK
CBs13b HEOPTaHMYECKUX H OPTAaHUYECKHUX
2.3 2 https://lesson.academy —

BE€IICCTB

content.myschool.edu.ru/04/11



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

bubnunoreka LIOK

Hroro no pasgeny 17 https://lesson.academy —
content.myschool.edu.ru/04/11

Pa3zgen 3. XuMus u ;KU3HL
bub6nmmoreka [IOK

3.1 XUMHS U )KU3Hb 4 https://lesson.academy —

content.myschool.edu.ru/04/11

Htoro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Hara JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
N KoanuectBo yacon HU3yYeHHUS] Ppecypchl
[
T
w/n eMa ypoka
Kontpoabubie IIpakTnueckue
Bcero
padoThI padoThI
IIpenmer oprannueckoin
.. bubnuoreka IIOK https://lesson.academy —

XUMHH, €€

1 BOHIKHOBCHIE 1 content.myschool.edu.ru/lesson/a9f3d191 — 5ele — 4e24

’ —ac02 — efb16fa49f6a

pa3BUTHE U 3HAYECHUE
Teopus crpoenus
OpPraHUYEeCKUX bubmuoteka ITOK https://lesson.academy —

2 coenuHeHU A. M. 1 content.myschool.edu.ru/lesson/c935a58c — ab0Oe — 4c59
byrneposa, eé — 9dcf — 20517ae4b52e
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o
KJaccuukanum
OPTraHUYECKHX BEIIECTB. bubnmnoreka [{OK https://lesson.academy —

3 Howmenxknarypa 1 content.myschool.edu.ru/lesson/726ee099 — e1a9 — 410f
(cucremaTuydeckas) u — b8be — b4cb589aeadl
TPUBUAIIbHBIE HA3BaHUS
OpPraHUYECKUX BEIECTB
AJKaHBI: COCTaB U bubnmnoreka [{OK https://lesson.academy —

4 CTPOEHHE, 1 content.myschool.edu.ru/lesson/258ddc06 — ec23 — 473c
TOMOJIOTHYECKUN Pt — b3d7 — ed82fcaddd02?backUrl=%2F04%2F10
MeraH u 3TaH —

5 1

MpOCTEUIINE



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

MMpEACTAaBUTCIIN AJIKAHOB

AJIKEHEBI: COCTaB U

bu6nmoteka LIOK https://lesson.academy —

6 CTDOCHIC. CBONCTEA content.myschool.edu.ru/lesson/4038171e — 4158 —
POCHHE, 4bd1 — ae98 — 18dc1cfb9399
OTUJIEH U TPONUJIEH — bubnuoreka ITOK https://lesson.academy —
7 MpOCTEUIINE content.myschool.edu.ru/lesson/05ab5925 — ba8e — 499e
MPEJCTaBUTEIN AJTKECHOB — 840b — 70b5e8db71ae
[IpakTuyeckas pabora
bubmuorexa I{OK https://lesson.academy —
Ne 1. «Ilonyuenne
8 content.myschool.edu.ru/lesson/53cd2379 — 2a45 —
DTHICHA M HEYHCHHE €0 43p1 — 9f67 — 7ebcdaf03ce0
CBOWCTBY
Ankanuensl. byraauen
— 1,3 u MmetunOyraaueH bu6mmoteka IIOK https://lesson.academy —
9 —1,3. [lonyuenne content.myschool.edu.ru/lesson/6df23393 — 6f08 — 4b9f
CHHTETHYECKOTO —ae01 —a983b95h854a
KaydyKa U Pe3HHBI
AJIKWHBI: COCTaB B
0COOEHHOCTH CTPOCHMS,
N bu6mmoteka IIOK https://lesson.academy —
TOMOJIOTHUECKUHN PSII.
10 A ~ content.myschool.edu.ru/lesson/05¢9a929 — 6741 —
HeTIeH — 4d7c — 84b5 — 009292468356
MpOCTEHIIINIA
MPEJICTABUTEND aJIKHHOB
Beruucnenus no
11 YPaBHEHHUIO
XUMHUYECKON PEeaKIiu
ApeHbI: 6eH3011 U bubnmnoreka [{OK https://lesson.academy —
12 TOTYy0JI. TOKCHYHOCTh content.myschool.edu.ru/lesson/d86d7d00 — d5b4 —

apeHoOB

491d — aded — c3ddal9feef4



https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

I'eHeTnueckas cBsI3b

bu6nmmoteka IIOK https://lesson.academy —

13 YTICPOAOPOROB, content.myschool.edu.ru/lesson/75957f70 — 50f4 — 4910
HIPHHAILICHATIIX X — b706 — ac2d1b0f4c26
pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOUHUKHU
YIJIEBOIOPOAOB:
MPUPOAHBIN a3 u bu6mmoteka IIOK https://lesson.academy —
14 MOMYTHBIC HEPTSIHBIC content.myschool.edu.ru/lesson/99557a5e — 2221 —
rasbl, HeQTh U 43e0 — 97b8 — 983de535c44d
IIPOAYKTHI €€
nepepadboTKu
[TpupoaHbIE HCTOUHUKH
YIJIEBOIOPOOB:
MIPUPOAHBIN a3 u bubnuoteka I{OK https://lesson.academy —
15 MOMYyTHBIE HEPTSIHBIC content.myschool.edu.ru/lesson/99557a5e — 2221 —
ra3pl, He()Tb U 43e0 — 97b8 — 983de535c44d
MPOAYKTHI €€
nepepadboTKu
KonTponbnas pabota no bu6mmoteka IIOK https://lesson.academy —
16 pazneny content.myschool.edu.ru/lesson/6abf1680 — 4eb5 — 46f2
«YTIIeBOIOPOABD — 8eab — 44d63cccf518
[Ipenenbusie
OJHOATOMHBIC CTTHPTH: bu6mmoteka IIOK https://lesson.academy —
17 eTaHoN 1 YTAHON content.myschool.edu.ru/lesson/5439c18b — 7440 — 4b6f
' — bf84 — c04fad71694f
Bonoponnas ca3b
MuoroaroMHbie bubmmnoreka LIOK https://lesson.academy —
18 CIIUPTBL: dTUJICHIJIUKOJIb content.myschool.edu.ru/lesson/5439c18b — 7440 — 4b6f

U TJIMLCPUH

— bf84 — c04fa471694f



https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

DeHOJI: CTpOEHUE
MOJIEKYJIbI, PU3NYECKUE

bu6nmmoteka IIOK https://lesson.academy —

19 ccKite content.myschool.edu.ru/lesson/649883b8 — 7¢5f — 4f16
1 XM CCRH _ 896e — 10a2278008f1
CBOMCTBA, TPUMEHEHUE
ANbaeTubl: bu6nmoteka LIOK https://lesson.academy —
20 dopmanbaerus u content.myschool.edu.ru/lesson/8664b319 — Oba3 —
aretanpaerun. AneTtod 4945 — b076 — ch7ae5858b90
OIHOOCHOBHBIC
bubnuoreka IIOK https://lesson.academy —
HpeaeIbHbIE
21 5 ) content.myschool.edu.ru/lesson/b4feaa04 — 3438 — 4b57
KapOOHOBBIC KHUCJIOTBI: _ a3ec — ba0f9fe63c0d
MypaBbUHAas U YKCYCHast
[TpakTrueckas padota
N bubnuoreka IIOK https://lesson.academy —
Ne 2. «CBotlicTBa
22 . content.myschool.edu.ru/lesson/9834d408 — 386d —
PacTBopa yRCyCHOR 4444 — 8de3 — 7efbash98cdh
KHUCIIOTBI»
CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI, bubnmnoreka [{OK https://lesson.academy —
23 Kak MpeJICTAaBUTEN content.myschool.edu.ru/lesson/71ac43f2 — a0d4 — 4945
BBICIINX KapOOHOBBIX —a0eb — 1e59cd5f4d9of
KHCIIOT
Mpbuia kak conu
bu6mmoteka IIOK https://lesson.academy —
BBICIINX KapOOHOBBIX
24 content.myschool.edu.ru/lesson/71ac43f2 — a0d4 — 4945
KHCIIOT, HX MoloImee — a0eb — 1e59cd5f4d9f
JCUCTBUC
CrnoxHble 3(upbl Kak
MIPOU3BOJHBIE bubmuoteka [TOK https://lesson.academy —
25 KapOOHOBBIX KHCIIOT. content.myschool.edu.ru/lesson/71ac43f2 — a0d4 — 4945

I'maponus CloXHBIX
3¢upoB

— a0eb — 1e59cd5f4dof



https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

JKupsr: rTunponus,

26 NIPUMEHEHUE, Poccuiickas anexkTpoHHas mkona
Ouostornueckas poib https://resh.edu.ru/subject/lesson/5952/start/150631/
JKUPOB
YrieBoasl: COCTaB,
KJIaCCH(UKAIHUSI.
o bu6nuoteka LIOK https://lesson.academy —
Baxwueiine
27 _ content.myschool.edu.ru/lesson/709ce43a — deb6 — 4281
MPEACTABHTEIH: — 963b — 01d26212d4d0
[II0K03a, PPYKTO3a,
caxapo3sa
Kpaxmai u niesuronosa bubnuoreka IIOK https://lesson.academy —
28 KaK IPUPOIHBIC content.myschool.edu.ru/lesson/690fbb76 — f94a — 477
OJIUMEPBI — bbbe — 3d3ae748f716
KonTpomabHas pabora no
pazueny
29 «Kucnopoaconepxkaniue
OpTraHHU4Y€CKUC
COCANHCHUA
) bubnuoreka IIOK https://lesson.academy —
AMUHEBL: METHIAMUH U
30 content.myschool.edu.ru/lesson/0c608a59 — 4c69 —
ArIIHH 4481 — 839 — 9205201b73e
AMUHOKHCIIOTEI KaK
am(poTepHbIe
bubnuoreka ITOK https://lesson.academy —
OpraHu4YecKue
31 content.myschool.edu.ru/lesson/c2f2f3d7 — 43d1 — 4873
COCMTCHHA, HX _ ace0 — 780caB009628
OMoornyecKoe
3HA4YCHUC. HeHTI/II[LI
30 benku xak npupoaHbIe Poccuiickas anexkTpoHHas mKoia

BBICOKOMOIJICKYJIAPHBIC

https://resh.edu.ru/subject/lesson/4743/start/150742/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://resh.edu.ru/subject/lesson/4743/start/150742/

COCOAMHCHUA

33

34

IIpakTryeckast Da60Ta

Ne 3 «nentuduxamus

O[!I‘ AHNYCCKUX
COCIIMHECHMI

OCHOBHBIC TTOHATHS

XUMUH
BBICOKOMOJIEKYJISIPHBIX
coenuHeHni. OCHOBHEIC
METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN.
HckyccTBeHHBIE U
CHHTETHYECKHE
MOJIUMEPBI.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/6095/conspect/150822/



https://resh.edu.ru/subject/lesson/6095/conspect/150822/

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bceero u3yuyeHusi oOpa3oBaTelbHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
D Y N ——— https://lesson.academy —
Hviominss. W30 ommt 1 content.myschool.edu.ru/less
YIJTHLBL. ) on/20b1df2e — 6ce4 — 435b —
b6dc — 5155d30a45fa
Ilepronnueckuii 3aKOH U
[Tepunonnueckas cucrema
XUMHUYECKHUX DIIEMEHTOB
J. 1. MeHaeneeBa, ux bubauoreka [IOK
CBS35 C COBDEMEHHOIH https://lesson.academy —
TeoDMel CTPOCHIS 1 content.myschool.edu.ru/less
p p on/e7d48881 — 055d — 49da —
aroMoB. Pacnipenenenue a49c — 7375¢3d033e9
AJIEKTPOHOB B aTOMax
DJICMCHTOB MaAJIbIX U
OOJBIINX TIEPUOIOB
3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB
XUMHNYCCKHUX DJICMCHTOB U
UX COEINHEHHH 110
but6mmoreka [IOK
rpynmnam u nepuojam. 1

3HaueHHue
MEePUOIUYECKOr0 3aKOHA U
CHCTEMBI XMMUYCCKHX
anemenToB ..

https://kurl.ru/YgNGk



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9

Meneneesa B pa3BUTHH
HayKu

[Tonoxxenue B
IIEPUOIUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa
BOJIOPO/1a, TAHTAHOU/IOB,
AKTUHOUJOB U
UCKYCCTBEHHO
HOJYYEHHBIX 3JIEMEHTOB.

BanenTHOCTS.
DJIEKTPOOTPULIATETBLHOCTb.
CrerneHb OKHCIICHUS.
Bemecrsa MosiekysipHOTO
Y HEMOJIEKYJISIPHOTO
CTPOEHUSA

Crtpoenue BemecTna.
Xumudeckas CBSI3b, €€
BUbBI; MEXaHU3MbI
00pa3zoBaHus KOBAJIEHTHOM
cBs3u. BogopoaHas cBsizb

IIpocTtpaHcTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpoeHne KpUCTaIoB.
Kpucrannnueckue
pemierku. [IpuunHbL

Poccutickas QJICKTPOHHAsA
IIKOJIa
https://resh.edu.ru/subject/less
on/6332/start/151021/

bubnuoreka LIOK
https://lesson.academy —
content.myschool.edu.ru/less
on/2859ec02 — 8ecd — 4¢d8 —
8531 — edad962608fb

https://lesson.academy —

content.myschool.edu.ru/less

on/12bfc348 — 007f — 4796 —

bcda — 180fc6b720fe

but6mmoreka [IOK
https://kurl.ru/FwnRv



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://lesson.academy-content.myschool.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe

MHOr0o00pa3us BEIIECTB

Knaccudukanmst
XAMHYECKHUX PEaKIUi B
HEOPraHUYECKON U
OPraHU4YEeCKON XUMHH.
3aK0oH COXpaHEHUsI MaCChl

bu6nmoreka [IOK
https://lesson.academy —

8 BEIIECTR: 3AKOH content.myschool.edu.ru/less
’ on/75637222 — d397 — 4bla —

COXpaHCHUA 1 810a — cc7bca9e8alc
MPEBPAILICHUS SHEPTUU
MPU XUMUYECKUX
peaKIusax
CKOpOCTb peaKIuHy. bubmmorexa [IOK
OGpaTHMBIE PEAKIIHIL. https://lesson.academy —

9 XHMHHeCKoe paBHOBECHE. content.myschool.edu.ru/less

on/fOcb5def — 307e — 4575 —

Karams. 89d0 — 86041b603655
[TpakTuyeckas padora Ne bubnuorexa [HOK
1. «BnusiHME pa3IuYHBIX https://lesson.academy —

10 ($hakTOpOB HA CKOPOCTH content.myschool.edu.ru/less

3 on/0e41e568 — 0a2b — 4605 —

XUMHYCCKOU pCaKIuun» bb92 — 35d1ab69f9ba
[ToHsTHE O THCTIEPCHBIX BuGmorexa [IOK
cucteMmax. MIcTuHHBIE B https://lesson.academy —

11 KOJUTOMIHBIE PACTBOPBHI. content.myschool.edu.ru/less
MaccoBas 10514 BelecTsa on/8ae38beb — e06f — 4fae —
B PACTBOpE 9729 — 699031091968
[TpakTrueckas padota No2

12 «ITpuroroBnenue

pacTBOPOB C 3aJaHHOU
MOJISIPHOH



https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968

KOHLIGHTpaLuen»

Knaccudukanms u

HOMEHKJIATypa
HEOPraHUYECKUX

13 COCTMHCHMIA. Bubmiorexa LIOK

https://clck.ru/3BMh9g
I'enernueckas cBI3b
HCOPraHMYCCKUX BCIICCTB,
Pa3JINYHBIX KJIACCOB
DIIEKTPOTUTHIECKAs
nucconuanus. Ioustue o BuGanorexa [IOK
BOJZIOPOJTHOM IIOKa3aTENe https://lesson.academy —

14 (pH) pactBopa. Peakiiuu content.myschool.edu.ru/less
HMOHHOT0 oOMeHa. on/237cdb54 — 2787 — 4817 —
I'upponns opraHu4ecKux u 8330 — 6e027b075645
HCOPTaHNUYCCKUX BCIICCTB
XUMHYECKHE UCTOYHUKH
ToKa. OKHCIUTEIIBHO — Bubmiorexa LIOK
BOCCTAHOBHTETEHBIC https://lesson.academy —

15 content.myschool.edu.ru/less
peaiuith. Torstite 06 on/237cdb54 — 2787 — 4817 —
QJICKTPOJIN3C PACIlJIaBOB U 8330 — 68027b075645
pacTBOPOB COJIEH.

KonTponbnas padora Ne 1 bu6muorexa [HOK
" Mo paseny https://lesson.academy —
«TeOpETHIECKHE OCHOBHI content.myschool.edu.ru/less
on/cc14f97b —ada3 — 4ac9 —
XAMUID a123 — dadc40973c6f
MerTanbl, UX MOJIOKESHUE Bu6uoreka IIOK
17 B llepuoauyeckont https://lesson.academy —

CHUCTEME XUMUYECKUX
anemenTtoB [l. U.

content.myschool.edu.ru/less
on/a0d5bhd16 — 683e — 4ale —



https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862

MenpaeneeBa u
OCOOCHHOCTH CTPOCHHS
aromoB. OO01ue
(bu3HYECKHEe CBOMCTBA
METAJIJIOB

CnnaBbl METaIIOB.
DIEKTPOXUMUYECKUN P

8073 — 70c604e9c862

Poccuiickas anexkTpoHHas
LIKOJIa

18 .
HaNpsOKEHUH METaIJIOB. https://resh.edu.ru/subject/less
Koppo3us meTaiiios on/3523/start/151161/
XHUMHUYECKHE CBOICTBA BuGanorexa [IOK
BKHCHIINX METAIIOB https://lesson.academy —

19 (HaTpHi, KaJIni, KaJbIHii, content.myschool.edu.ru/less
MarHui, aJFOMAHHI) U UX on/e7ff8162 — 0d4d — 4018 —
COCTMHEHHUH b9f7 — 422¢3e710750
XyMI9ecKHe CEOCTRA Poccniickas anekTpoHHas

20 XpoMa, MeJI, TUTaHa U UX IHKO]Ia .

- https://resh.edu.ru/subject/less
COC/IMHCHHIH. on/3534/start/151266/
XHMMHUYECKHE CBOHCTBA Poccuiickast JIeKTpOHHas

21 [IMHKA, JKeJIe3a, HUKEIS, IIKOJIA
IJIATHHBI M UX https://resh.edu.ru/subject/less
COC}II/IHGHI/Iﬁ On/3534/StaI‘t/151266/
[IpakTrueckas pabora Ne Bu6morexa LIOK
3. «Peurenne https://lesson.academy —

22 IKCIIEPUMEHTATBHBIX content.myschool.edu.ru/less
3a7a4 1o TeMe on/6545ec44 — 34c5 — 43f6 —
«MeTaIbI»Y 826b — a648d7d6fef7

Bbubnuoreka LIOK
Hewmerannel, ux
23 https://lesson.academy —

ITOJIOKCHHC B

content.myschool.edu.ru/less



https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139

[Iepuoanueckoii cucreme
XMMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa u
0COOEHHOCTH CTPOCHMSI
aTOMOB

dusnueckue cBoiicTBa

HEMETAIJIOB. AJIOTPONHS
HEMETaJUIOB (Ha mpumepe

on/2390b83e — 2935 — 4¢c96 —
bd3a — 25f26d9c¢1139

bubmunorexa IIOK
https://lesson.academy —

24 KHCIIOPOJIa, Cepbl, content.myschool.edu.ru/less
dbocdopa u yriepona). on/cfb70c37 — 2784 — 4¢66 —
Bonopoanble coeuHenns be05 — b0966dffh673
HEMETAJIJIOB.

XuUMUUECKHE CBOMCTBA
TaOreHOB, Cepbl M HX Poccuiickas anekTpoHHast
25 COEIMHEHUH. IHKOIa .
0 . https://resh.edu.ru/subject/less
KHCTMTCILHBIC CBOHCTEA on/5939/start/151320/
CEpPHOM KHUCJIOTBHI.
XHUMHUYECKHEe CBOMCTBA
a3ota, gpocdopa u ux
26 COEIMHEHUH.
OKHCIIUTENLHBIE CBOMCTBA
a30THOU KHUCJIOTEL.
XUMHUYECKHE CBOMCTBA
YIIIepoia, KPEMHHUS U HX Poccniickas anekTpoHHas
27 coenuHeHuil. [lpumenenue IHKOa .
. https://resh.edu.ru/subject/less
BOKHCHIINX HEMCTAJIIOB 1 on/5939/start/151320/
AX COeINHEHUH
28 O606menue u Bu6mmnorexa IIOK

CUCTeEMaTHU3anus 3HaHUN

https://lesson.academy —



https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b

o TeMe «HemeTtaisy.
Brraucnenus no
YpaBHEHUSAM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKHUE
pacuérol

[TpakTrueckas padora Ne
4. «Pemenne

content.myschool.edu.ru/less
on/7c¢19b0ba — 7815 — 4db3 —
86f4 — d0ac5b740b3b

29 AKCTICPUMECHTAIBHBIX
3aJa4 10 TeMe
«HemeTamibe
KonTponbnas padota Ne 2
30 1o TeMaM «MeTaJlIbl» U
«HemeTambl»
Heopranunueckue u
OpPTaHUYECKUE KUCIIOTHI.
Heoprannueckue u bubmmorexa LHOK
OpraHUYECKHUE OCHOBAHUSI. https:/lesson.academy —
31 Anpoteprpie content.myschool.edu.ru/less
on/35c2be59 — f1c6 — 46¢6 —
HCOPTaHMHCCKUC 1 910c — 46a0576d6924
OpTraHUYECKHE
COCUHCHMSI.
Poap xumnu B
obecIeyeHun bu6mmoreka IIOK
SKOIOTHUECKOI, https://lesson.academy —
32 content.myschool.edu.ru/less

SHEPreTUYECKON U
MMUIIEBON OE30IIaCHOCTH,
Pa3BUTHU MEIUITUHBI

on/acd826¢f — ba2d — 49db —
b216 — ef7c26a84728



https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728

[IpencraBnenwus 06 0OmMUX
HAYYHBIX [TPUHIIHITIAX
HPOMBIIIUICHHOTO
HOJTYYCHHS BAXKHEHIITMX
BerecTB. [Iponu3BoaCcTBO

33

YyyryHa U CTaJIN.

Yenosek B MUpE BELIECTB
34 Y MaTepuayioB. XUMUS U
310POBBE YEIIOBEKA.

XuMus B ObITY.

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

bubnuoteka LIOK
https://lesson.academy —
content.myschool.edu.ru/less
on/f5999557 — 18c8 — 4853 —
83a0 — 588bf830407a

bubmuorexa [{OK
https://lesson.academy —
content.myschool.edu.ru/less
on/b8e4d657 — 2cc7 — 4860 —
8583 — 9f76edc8a59f
Poccniickas 35eKTpOHHAs
IIKOJIa
https://resh.edu.ru/subject/less
on/3504/start/151485/
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YYEBHO - METOANMYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 xknacc/ I'abpuensa O. C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mmectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumusi, 10 xmace/ IN'abpuensa O. C., Octpoymos U. I'., Cnankos C. A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocBemienner

* Xumus, 11 xnacc/ Epemun B. B., Ky3emenko H. E., JIpoznoB A. A., Jlynun B.
B.; nox penakuueii Jlynuna B. B., O61ecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe obmiectTBo «M3aaTenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA
e VYMK no xumun: nporpamMma, yaeOHUKH, HACTOJIbHASL KHUTA YUYUTEIs),
JTUJTAKTUYECKUE KapTOUKH 3adaHus no xumuu (8 — 11 k).
e Tompadpad 3amau u ynpaxuenuit mo xumuu. M.: «IIpocsemenuey, 1988 r.
o JlennmeGep TexHOJNIOTHH TIpenogaBanust XuMuH. M.: «5 3a 3Haru"», 2008 T.

o IIpoBepounsie padbotsl o xumuu 8 — 11 kiacc. M.: «IIpocsemenuey, 2001

e KonTpons 3Hanuii nmo oprannueckoit xumuu 9 — 11, M.: «Bnagocy, 2003 .



o Kopomenko A. C. KoHTpoJIbHBIE U3MEPUTENbHBIE MaTepuabl, Xumus, 10
kiacc, ®I'OC/ Kopomienko A. C., SAmykoBa A. B. — M.: U3narenbcTBo «9K3aMeH,
2016»

e Amuk6epona JI. 0. «3anumarensuas xumusi», M, «ACT — Ilpecc», 2009

e Crenun b. /1., Anux6eposa JI. FO. Kuura no xumuu 11t TOManiHero
yreHusa, M. «Xumus», 1994 — 397¢

o I'py3nesa H. B, JIaBpoBa B. H., MypaBbeB A. I'. FOHBIII XUMUK, WA
3aHUMATENIbHBIE OTBITHI C BEIIECTBAMHU BOKPYT HAC: WILTIOCTPUPOBAHHOE MTOCOOHE
JUTSI IIIKOJIbHUKOB, U3YYalOIUX €CTECTBO3HAHUE, XUMHUIO, 3Kosoruto. — CII6:
Kpucmac+, 2006. — 105 c.

e Oumpbrun O. M. OnbiTel 6€3 B3pbIBOB — 2 — € u3d. — M.: Xumns,1986. — 147c

e Onbrun O. /laBaliTe noXuMUuruM! 3aHUMATEIBLHBIE ONBITHI 110 XUMUH. — M..:
«Jerckas nmureparypa», 2001. — 175¢

o Cwmupnosa 0. . Mup xumuu. 3aHUMAaTelbHbIE paccKa3bl 0 XUMUU. CaHKT

— IetepOypr, MuM — skcnpecc, 1995 roa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

o Poccuiickas amexkTpoHHas mkosa: https://resh.edu.ru/

o bubmmoteka I{OK: https://urok.apkpro.ru


https://resh.edu.ru/




		2025-01-13T16:12:17+0300
	Сухотина Елена Александровна




