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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOimero o0Opa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O00IIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha nepuon o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMN K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TaloOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YeJl0OBeKa, a TakKKe 3SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme MO0 XMMHUHM C YYETOM CHEUU(PUKA HAYKHM XUMHH, €€ 3HAUeHUs B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enedl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH U NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUpPOBAHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYECHUU
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPTraHW4YecKasi XUMHsS» CPOpMHpOBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMUMHUYECKHX U  DJIEKTPOHHBIX
MpEACTaBICHU O CTpoeHun BemecTB. CBeneHus 00 H3ydaeMblXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUUW. B Kypce OpraHM4ecKkOr XHWMHUU TOJIYyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEaKIIHUH.

[Ton HOBBIM yriaoMm 3peHUss B mpeameTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00YyJaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
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NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHCHHM, a TAKXKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3U XHMHH C
JIPYTUMU HayKaMH, PacKphIBalOT €€ poJib B TO3HABATEIHLHON W TMPAKTHUYCCKOU
NEATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAKECHHS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XHUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBATHCS B OOMIECTBEHHO M JUYHOCTHO 3HAYUMBIX
nmpo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICIUBATh HWH(POPMAIHIO
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pENIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ien1oM cojepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOMIMXCd MHUPOBO33PEHUYECKONM OCHOBBI ISl TOHUMAHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAaHHMUYECKOTO H
OpPTraHUYECKOTO MHpa, OOYCIIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTPOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MyTEM OKCIEPUMEHTa W
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMH (akKTaMU U  TEOPETUUYECKUMU
MPEANMOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
TaK)Ke MpoOJIeM COEpEKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeaycCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, UMEKOIIUX 0a30BO€ 3HAaY€HUE I
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peHICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMbITa IPAKTUIECKOM
U HCCIIEOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mpernojgaBaHWs XWMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COJIeP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarmpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
JEATEILHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. C



METOJUYECKOW TOYKH 3PEHUS] TaKOW TMOIXOJ K OINpENeTCHHIO IeNiel H3ydeHUs
TpeaMeTa SIBISICTCS BIIOJTHE OTPaBIaHHBIM.

CorniacHO JaHHOW TOYKE 3pEHUSl TJIABHBIMHU UEISIMU H3Y4YEHUsS TMpeaMmeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (GOpMHUPOBaHHME CHCTEMbl XHMHUYCCKHUX 3HAHWUH KaKk  Ba)KHCHUIIEH
COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOH KapTUHBI MHpa, B OCHOBE KOTOPOM
JekKAT KIIOYEBBIE MOHATHSA, (PyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (GOpMHUPOBAHHE U PA3BUTHUE MPEICTABICHUI O HAYYHBIX METO/IaX MO3HAHMSI
BEIIECTB W XUMHUYECKUX pEaKIil, HEOOXOAMMBIX IS MPUOOPETEHHUS
YMEHUH OpPUEHTHPOBATHCS B MHUPE BEIISCTB W XUMHUYECKUX SBJICHUM,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOMN U MOBCEIHEBHOM JKU3HH,

® Dpa3BUTHE YMEHUI U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEpUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro OOpaIleHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTelbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopazoBanus. CeroaHs B
OperoJlaBaHNM  XMUMHUKM B OOJIbIIEH  CTENEeHW OTHAETCS  MPEANOUTCHHE
NPaKTUYECKOH KOMIIOHEHTE COZEpKaHUs OOydeHHUs, OpPUCHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BJIaJCIOIIEro He
HaO0OpOM 3HaHWH, a (YHKIMOHATBFHOW TPAaMOTHOCTHIO, TO €CTh CIIOCOOAMHU WU
YMCHHSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W NMPUMEHCHHSI UX B PCATbHOMN KU3HU
JUTSL PEIICHUS TPAKTUYECKHX 3a71ad.

B cBsI3W ¢ 3THUM TNpU W3YYCHHH TMpeaMeTa «XUMHS» TOMHHHPYOIICEe
3Ha4YeHHE MPUOOPETAIOT TAKKE SN U 3391, KaK:

amanraius 00yJaromMxcsi K YCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHWE  WHTCIUICKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
peIICHN B KOHKPETHBIX KU3HECHHBIX CHTYAllMsX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4arolmIMXcs KJIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOC 3HAUCHUE I Pa3jIMYHBIX BHIOB
NeATEILHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHaIu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX JJII TPUOOPETEHHUS OIBbITa NEATEIHHOCTH, KOTOpas 3aHHMaeT
BXHO€ MECTO B TMO3HAHWW XHMHH, a TaKXKe IS OLEHKH C MO3UIUH



HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00YYarOMINXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJIsl MIOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupoBaHKE U Pa3BUTHE Y 0O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe MPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUSI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMEThBD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

COJAEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKOi XUMHU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepHUaoB. Teopus CTpPOEHUsS OPraHUYECKHUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE M010XKeHUsA. CTpyKTypHbIE (POPMYIIbI
OpraHM4eckux BemiecTB. ['omonorus, u3oMepus. XHUMUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3H.



ITpencraBieHue o kiaccu(puUKaluu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX NPEICTaBUTENEH KIACCOB OPIraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJIEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB 10 IIPEBPAILIECHUIO OPTaHUYECKUX BEILIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPECHHE).

Yriaesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKH psia. MetaH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHUuss M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIYYCHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIECH U IPONWIEH —
IpOCTEHIlINe NPEACTaBUTENN AJKEHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALlUU, OKHUCIEHUS WU
NOJIMMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINe
XUMUYECKUE CBOMCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifi. ALIETUIICH
— MPOCTEHIIMIA TpPeICTaBUTENb AJKHMHOB: COCTaB, CTPOEHHE, (U3UYECKUE H
XUMUYECKHE CBOMCTBA (peaklUMH T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYEHHUE U TPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, pU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakuuy rajoreHUpOBaHMsI U HUTPOBAHUS), MOJyYEHUE U NMpUMEHeHue. 1o.1yon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAMKUMHA K
pPa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHM YII€BOAOPOAOB. I[IpupoaHbpii ra3 W MOIYTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenune. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUil), mupoiu3. IIpomyKTel
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBbIiM
yroJib U IPOAYKTHI €0 MepepadoTKu.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHME C O0Opa3lamMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U



raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThI: TOJyYEHHE STUIICHA
Y U3YYEHHE €T0 CBOWCTB.

Pacuérurle 3amaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHYECKOM peakuuu (Macchl, OO0BEMA,
KOJINYECTBA MCXOJHOI0 BEHIECTBA WJIM MPOJAYKTA PEAKIHMH MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUN).

Kucsopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN MW JTAaHOJN: CTPOCHHE,
bu3nYecKue W XUMHYECKHE CBOWCTBA (peaklUuM C AaKTUBHBIMH METaJJIaMH,
rajoreHoBOJIOpPOJIaMHi, TOPEHUE), NpUMEHEHHE. BOJIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJIa U ATaHOJa HA OPTaHW3M YEJIOBEKA.

MHOroatoMHble  COHUPTHL. JTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAsi peakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUE Ha
Opra’u3Mm 4esoBeka. [[puMenenne rimuepraa U TUIICHIJIMKOIISL.

®deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYEeCKUe U XUMUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenona.

Anmpnerugpl U Kemowuwvl. DopManmpaerua, auneTanbACTHI:  CTPOCHUE,
dbu3nYecKkre U XMMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KauE€CTBEHHBIC PEAKIINH), IOJYYECHUE U TIPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNibHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHAasi KHCJIOTBI: CTpoeHHue, (hU3NYECKUe U XMMHUYECKUE CBOWCTBa (CBOMCTBA,
oOume AJid Kiacca KUCIOT, peakuus 3TepruuKalim), ModyyeHue U NpUMEHEHHE.
CreapuHoBasi M OJEUHOBAsI KUCJIOTHI KaK MPEJICTABUTENIMN BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIHM BBICIIIMX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

Crnoxxnple 2(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [wmuponus
cioxHbIX 3¢upoB. Kupsl. 'unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKHPOB.

YrneBonmpl: cocTtaB, KjacCUUKAIMS ~ yriaeBoJAoB  (MOHO-, JHU- U
nonucaxapuapl). ['oko3a — mpocTedimmmii MoOHOCaXxapua: 0OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBa (B3aMMOJCWUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmuauyHBIM pacTBOpoM okcuma cepeodpa(l),
BOCCTAHOBJICHUE, OPOXKEHHE TJIIOKO3bl), HAXOXKJACHUE B MPHUPOJIC, NMPUMEHEHUE,
ounonoruyeckas poisib. @otocunrtes. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak OpupogHbie noauMepbl. CTpoeHUe Kpaxmaia U
nenono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KaueCTBEHHAs PEAKIUS C HOJIOM).

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
MPOBE/ICHNE, HAOJIIOJICHHE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPECHHE
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CIUPTOB, KaUYE€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOja
okcuzmoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIMIEPUHA C
ruapokcugom meau(ll)), anpneruoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHEe Kpaxmana C HOJOM),
MIPOBEICHHUE MPAKTHUECKOW PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A3oTcozeprkanue OpraHuIecKue COCTMHCHMS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYeckue coeAuHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonormyeckoe
3HaYCHUE aMUHOKHCIIOT. [lenTumb.

benku kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC COeIWHEHMS. IlepBuuHasi,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOWMCTBA OCJIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEeHMs] BELIECTB M UX IPEBPAILICHUIA:
HaOJFOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJMMEPU3AIIUHU, CPEIHSSI MOJICKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHA —
TIOJIMMEPHU3AITUS U TIOJTUKOHICHCAITH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M UX MPEBPAIICHUIA:
O3HAKOMJIEHUE C 00Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kiacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIMX ECTECTBEHHO-
HAyYHBIX TIOHATHM, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMHU ISl OTIACIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THIIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIaccu(puKaiys, mNepruoIMIHOCTh, HAOII0IeHNE,
U3MEpPEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusnka: MaTepus, DHEPrHus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DPHEPreTUYECKUA YpOBEHb, BEIIECTBO, TENIO, OOBEM, arperaTHoe COCTOSHHUE
BeIECTBAa, (DU3UUCCKUE BETUIMHBI U CAMHUIIBI UX U3MEPEHUS.



buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BelIecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bhepMeHTHI).

['eorpadusi: MuUHEpAIBI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHONOTHS: THINEBBIE MPOIYKTHI, OCHOBBI PAlMOHAIBHOTO THUTAHHUSA,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIC 1 KOCMETHYECKHE MpeTnapaThl, MaTepruabl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUIl 3IeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepunonnueckuit 3akoH u Ilepruoanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MEPUOJUYECKOTO 3aKOHA U [lepnoamyeckoil cucCTeMbl
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMH TIPOCTHIX M CIIOKHBIX BEIECTB IO TPYIINaM H TEpHUOJaM.
3HaYeHue MepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa30BaHMsl KOBAJICHTHOM XHWMHMUYECKOW CBSI3M (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopomnas cBs3b. BaleHTHOCTb. JIEKTPOOTPHUIIATEIHHOCTS.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSHCTBA COCTaBa BEUIECTBA. THIbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOUJIHBIE PACTBOPHI.
MaccoBast 10J1s1 BeleCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIUHEHU. Howmenknatypa
HEOPraHUYECKUX BEIIECTB. ['€HEeTHYecKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.
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Xumuueckas — peakuusd. Kimaccupukanmss —XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHMS U MPEBPALLECHUS SHEPTUN [TPU XUMUYECKUX PEAKLIHSIX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakunu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadbie 3NeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAsA, IEIIOYHAS.

OKUCIUTETFHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
neMoHcTpanus Tabnun «[lepuoanueckas cucreMa XxuMmuueckux sneMeHtoB [, U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOI0JIeHne W
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBIO YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE NIPAKTUYECKON paboThl «BiusiHue pa3nuyHbIX (GaKTOPOB HA CKOPOCTh
XUMUYECKOUN pEAKIIUN.

PacuétHble 3anaumn.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C MCIIOIB30BAHUEM IIOHSATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®usnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEWUINMX HEMETAUIOB (TaJOre€HOB, CEpPbl, a30Ta,
dochopa, yriepoga U KpeMHMs) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramisl. [lonoxenune meramnoB B Ilepuogmyueckon cucreMe XMMHYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢gusndeckue cBoiicTBa MeTayiioB. CIiaBbl METaJUIOB.
DNEKTPOXUMUYECKUI Pl HAMTPSYKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIIOB (HATPUM, KM, KaJbLIHi,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.
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OKCINEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/a4, HaOJIOJEHUE W OINMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Uei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérurle 3amaqn.

PacuéTtel mMacchl BemiecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WK O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEIIECTB UMEECT MPUMECH.

XuMHSA U KM3Hb

Ponb xumun B 00€CTi€UeHUU SKOJOTUYECKOM, IHEPTreTUYECKON U TMHUIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB M MATEPUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepuaabl, KOHCTPYKIMOHHBIE MATEpHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuanbl s 3JEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yao0peHus.

Xumus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia O€30MaCHOT0 UCIOJIb30BAHUS MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpPraHU4ecKorM XxuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIO/ICHUE,
DKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusukKa: MaTepus, SHEPTUsL, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PH3NYECKUE BEIMYMHBI U €IUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorus: KkieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOIMAeMbI€, TOTUIURO,

PECYPCHI.
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TexHonorus: XuMHUYECKast INPOMBINIJICHHOCTh, MCTAJLIYPrusi, IMpOU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIbCKOXO03IHCTBEHHOE IMPOU3BOACTBO, IIHMIICBAs
IMPOMBINIJIICHHOCTD, (bapMaHeBTI/I‘ICCKa}I IMPOMBIIIIICHHOCTD, IIPpONU3BOJACTBO
KOCMCTHYCCKHX IIPCIapaTroB, IMPOMU3BOACTBO KOHCTPYKIIMOHHBLIX MAaTCpUaliOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTb, HAHOTCXHOJIOI'MH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI T10 XMMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUSA
oOy4JaromuMHuCs TporpaMM CpeAaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM  Jis
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIero
00pa3oBaHuUs SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01iero 00pa3oBaHusl BbIJICICHBI CISAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJW4Yue MOTUBAIIMU K 00yUEHHIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTA HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOUIUXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMHM, MPUCYIIUMHU I€IO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YME MTPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBHUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMH W  TpaBWIAMH  TIOBEJEHHUSA,  CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0y4Jarommxcs.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEILHOCTH
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oOyuJaroluxcs Mo peajin3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YUCIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIOIUMUCS CBOMX KOHCTUTYLMOHHBIX IPaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MIPABONOPAJIKY;

IIPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUiIaX MEXKINYHOCTHBIX
OTHOUICHUI B KOJUIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JACSATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCIEIUI0
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K IMPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTHKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHUHM M TOCIEAYIOIIEM
aHaJin3e UHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbIE C XMMUUECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHMUSl IIEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;
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OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KypeHUs1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW APYrHMX BHJAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTUYECKUX 3ajad
COI[MAILHOM HAMPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOGECCHuil pa3IudHOrO Pojia, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUIN TI0 XUMHUMU;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3zoBaHus, Oyayuieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
oTpeOHOCTEH 001I1eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOJIC, KaK HCTOUHHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
HSKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIUAIIBHOM CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEMPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKpYKaOIIEH
MPUPOJIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpALIATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CIeNU(PUKA XWMHUM KaK HayKH, OCO3HaHUS e€ poiu B
dbopMHUpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKaloIllleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MIPUPOJTHOTO PAaBHOBECHS,

15



yOexAEHHOCTH B OCOOOH 3HAYMMOCTM XUMHUHM s COBPEMEHHOM
LIUBHJIM3AlMM: B €€ T'yMaHUCTHYECKOM HAIpPAaBICHHOCTH W Ba)XHOW pOJIM B
CO3/IaHMU HOBOHM 0a3bl MaTepUaJIbHON KYJIbTYpPBI, PELIEHUH TITI00aIbHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUYECKOM, MUIIEBON U
HKOJIOTMYECKON O€30MacHOCTH, B PAa3BUTHU MEAMIIMHBI, 00E€CIECYEHUU YCIOBUU
YCIEWHOr0 TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HHM KaXKIOro 4iEHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYECHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

UHTEpeca K IO3HAHUIO U UCCIIE0BATEIIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENpEphIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMH IMOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pPe3yJbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPaKAIOITUE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MMPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBHs (TIO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIC,

pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBEHOMN
IPaMOTHOCTH M COITUATTLHOM KOMIETSHITMH O00y4YarOInXCs;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICVCTBYS B IO3HABATEIBHOM U COLUAIBHON MPAKTHKE.
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MeranpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKAaTUBHBIMH UM  PEryJSTUBHBIMU
EUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:

CaMOCTOATENbHO  (QOpMyJIHpOBAaTH W aKTyalIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LEeNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTU C TOCTABICHHBIMU IEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICTISITh XapAKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JI1 OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpATh OCHOBAaHUA M KpPUTEpUU [UIS KIAacCU(UKAIMK BEIIECTB M
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh PUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSITh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOH
peakuu — TPU PEHICHUU YYCOHBIX IMO3HABATENBHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMyIMpOBaThH 1EJU U 3a/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOJATh 32 XOJA0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON PaboTe;
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npUoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW UM MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
INOUCKY METOJIOB PpELICHUS TNPAKTUYECKUX 3a4ad, NPUMEHEHUIO pPa3IMYHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBAThCSI B PA3IMYHbIX HCTOYHHUKAX HHMoOpManuu (Hay4dHO-
HOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHUs, CIPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYHBOCTb;

(GopMyIupoOBaTh 3alpoChl U NPUMEHATH PA3JIMYHBbIE METObI IPU MOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuUOOpeTaTh OMBIT HMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  MpPEICTaBICHUSA
uHdopmaruu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeacTBa NpH paboTe cC
XUMUYECKOM uH(pOpMalMel: MNPUMEHATh MEXIpeAMETHbIe ((usmyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyJibl, a00OpEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISIHOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH 1eHCTBUSMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX Aa€MOI TeMbl B XOJ€E Maaora u/uin
JUCKYCCUM,  BBICKa3blBaTh  HJE€H, (OPMYyJIHpPOBaTb CBOU  TPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

BBICTYNATh C MpE3eHTalUell pe3ybTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO HUCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyJIUpoBaTh BHIBOIbBI
[0 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IyTEM COIIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessid €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUT™M JACUCTBUN IpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BBIOMpaTh Haubosee
3¢ dexTuBHBIN croco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;
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OCYHICCTBJIATE CAMOKOHTPOJIb CBOECH ACATCIIPHOCTH HAa OCHOBC CaMOaHaJIn3a
Hn CaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

[IpenMeTHble pe3yJabTaTbl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHUM SIBIICHUI
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHUs IPAKTUYECKUX 3a/1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHYECKMX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM D3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbI CKeneT, (yHKIHOHANbHAs TIpymia,
paaukain, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUIN psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpXkAIIUe COCAVNHEHUS, MOHOMED, IOJIMMEp, CTPYKTYypHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTM M CUCTEMHOCTH XHUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, MOIYYEHHH U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
yCTaHaBIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MPHU
ONMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COSTMHEHMUI;

c(OpPMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMynl  OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEaKUuH,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OpPraHMYECKUX BELIECTB ISl WJUTFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJJIEKHOCTh HU3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
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KJIacCy/Tpynne CoequHEeHuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWIICH, alleTUJICH,
ATWICHTJINKONb, TJHIEPUH, (eHoN, (HOopMalbIeTH I, aleTalbICTHI, MypaBbHUHAs
KHCIIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa mis 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOPMHPOBAHHOCT, ~ YMEHHM  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUITMYHBIX NPEICTABUTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJICH, MPOIMICH, alleTHJICH,
oyranuen-1,3, metmunOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKHUX PEAKIUHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI WX MepepabOTKU H
MIPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB TIEPEepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ui TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKXKe MpaBuiia OOpaIeHus: C
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JIaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATh U BBHINOJHATh XUMHYECKHM
HKCIIEPUMEHT (TIPEBPAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
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OTUJIEHA W U3YYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKUUU OPraHUYECKHX
BEILECTB, JCHATypalusi OCIKOB MpU HArpeBaHMM, I[BETHHIE pEaKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA OE30IaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIA0OPATOPHBIM OOOpPYJOBAaHHEM, MPEACTABISATH PpPE3YyJbTATh
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YyJIbTaTOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyld M3 pa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1EJIeCO00pa3HOro TMOBEICHUS B OBITY M TPYJIOBOM JIE€ATENBHOCTH B IEJIAX
COXpPaHEHHSI CBOETO 3JI0POBBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMaCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObl
YMEHBIICHUS W TMPENOTBPAlICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBIX M CHA0OBHUIASIIMX OOYYalOIIMXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
npupoasl, B  (QOPMUPOBAHWUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a71a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPHUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHUYCCKUI 3J€MEHT, aToM, u3o0Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKHCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHAs, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUMBl XUMHUYECKUX  PEAKUHMA, PpacTBOp, IJEKTPOJIHUTHI, HEIJIEKTPOJIUTHI,
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AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pPEaKIuu, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHUs MAacChl BELIECTB, 3aKOH COXPAHEHMS U NMPEBPALICHUS dHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUM,
MHPOBO33PEHYECKUE 3HAHUS, JIEXKAIIME B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIYYEHUH U 0€30IIaCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHNUN HEOPIaHUYECKUX BEILECTB U UX IPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUN XMUMHYECKUX  pPEaKLUH,
cuctematudeckyto HomeHkinarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHbli ra3, YIJIEKUCIBIA ra3, aMMHaK, raméHas
U3BECTb, HETAaLIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAEIIATh BaJIEHTHOCTh U CTENEHb OKUCIICHUS
XMMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKas, BOJAOPOJAHAS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOIO BEIIeCTBA (aTOMHas, MOJIEKYJIApHasd,
WOHHAs!, METAJUTMYECKAas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KJaccCy/TpyIie
COEIMHEHH (IIPOCTBIEC BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbBICI NEPUOANYECKOro 3aKoHa /1.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMsl
xumuueckux sgemeHToB JI. M. MennesneeBa, MCIONb3ysA MOHATHA «S-, P-, d-
DIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHNY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U MX COCAVUHEHUN
110 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
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MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BEIIECTB, TEIJIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHMCICHHS 3JIEMEHTOB, 00paTHMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

c(OpMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKLIUU UAYT J0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
ATUX PEaAKIUM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUECKON
pEaKLMU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHUMUYECKHUE IPOLECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaK)Xe€ CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUMX HAYYHBIX MPUHIMMIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C MCIOJIb30BAHUEM
HOHSTHS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUM ra3oB
IPY XUMHYECKUX PEaKIIMsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEHUEe IMEPOKCHUIA BOAOPOJIAa B NPHUCYTCTBHM KaTalau3arTopa,
ONpEJEIeHHe Cpelbl PAaCTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHIUKATOPa, BIMSHUE Pa3IN4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMu Ha cyinbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
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temaM «Metamisl» U «HemeTtannsl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
0e30MacHOCTH IpU OOpallleHUHU C BELIECTBAMH U J1aDOpAaTOPHBIM 000pPYI0BaHUEM,
OPEJICTaBISITh pPE3YyJIbTaTbl XUMHUYECKOI'O 3KCIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEakuil U (OpMyIupOBaTh BHIBOJABI HAa OCHOBE
ITHX PE3yJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMA  COONIOMATh  TpaBUjia  OKOJOTHUECKH
[eJIeCO00Pa3HOTO0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 370POBbsl M OKPYKAIOLIEH NPUPOJHOW Cpelbl, OCO3HABaTh
OIMaCHOCTb BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONPEIEIEHHBIX BEILIECTB, TOHUMAsI
cmbicit mokazarens IIJIK, mosicHATP Ha mnpuMepax cHnocoObl yMEHBLIEHUS U
MPEIOTBPAICHHS UX BPEIHOTO BO3JACUCTBUS HA OPTAHU3M UEIOBEKa,

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX H  CJIA0OBUAAIIUMX OOYyYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
ONEeKTPOHHBIN
00pa3oBaTeNbHbIN

[Ipenmet oprannueckoit xumuu. Teopus

pecypc "lomaninue
3amanus. CpenHee
obmree oOpazoBaHUeE.
Xumus", 10 - 11 xnacc,

11 CTPOEHMS OPraHUYECKUX COeTUHEHUH A. 3 AO UznatenbcTBO
M. bytneposa "IIpocsenienue"
Tpenaxep "O0naxo
3Hanui". Xumus. 10
knacc, OOO "®duzukon
JIa6" Exqnnast KouieKius
oop
Hroro o pasneny 3
Pa3nen 2. YraeBonopoabt
DIIEKTPOHHBIN
o0pa3oBaTeNbHbII
2.1 [IpenenbHbIE YTI€eBOJOPOIbI — AJTKAHbI 2 P

pecypc "lomaraue
3amanus. CpenHee
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2.2

2.3

HereHeHBHHe YTJIIEBOAOPOJAbI: AJIKCHBI,
AJIKaAMCHBI, aJIKNHBI

ApomaTndeckue yriaeBogopoabl

obmiee oOpazoBaHue.
Xumus", 10 - 11 xnacc,
AO N3parenscTBO
"[IpocBemienue"”
Tpenaxep "Obnako
3HaHui". Xumus. 10
knacc, OO0 "dusukon
Jla6" Equnas koiexkuus
1(0) %

DNEeKTPOHHBIN
00pa3oBaTeNbHbIN
pecypce "lomainue
3amanus. CpennHee
obmiee oOpazoBaHue.
Xumus", 10 - 11 xnacc,
AO UzparennpcTBO
"IIpocsenienue"
Tpenaxep "O6nako
3HaHui". Xumus. 10
knacc, OO0 "dusukon
Jla6" Equnas kosuiexius
1(0)

ONEKTPOHHBIN
o0pa3oBaTenbHbIHI
pecypc "lomariaue
3amanus. CpenHee
obmree obpazoBaHUeE.
Xumus", 10 - 11 knace,
AQO M3patenbcTBO
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24 [IpupoiHBIE UICTOYHUKH YIJIEBOJOPOJAOB U
' ux nepepadoTka

Hroro no pazneny

Pasnen 3. Kuciiopoacoaep:xammue oprannyeckue coes

HHECHUA

13

"IIpocsenienue"
Tpenaxep "Obnako
3HaHui". Xumus. 10
knacc, OO0 "Ousukon
JIa0" Ennnast KoJuteKmust
HoP

DIIEKTPOHHBIN
o0pasoBaTeNbHBIN
pecypc "Jlomaninue
3aganus. CpenHee
obmiee oOpazoBaHue.
Xumusa", 10 - 11 knacc,
AO MznarenscTBO
"IIpocsenienue"
Tpenaxep "O06naxo
3HaHui". Xumus. 10
knacc, OOO "®duzukon
JIa6" Exqnnast KouieKius
ooP

3.1 Cnuptsl. ®enon

ONEeKTPOHHBIN
o0pazoBaTenbHbIN
pecypce "lomaiHue
3ananus. CpenHee
obmiee oOpazoBaHue.
Xumus", 10 - 11 knacc,
AQO U3parenscTBO
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3.2

3.3

Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
Crnoxuble 3upbl

VYrneBons!

"IIpocsenienue"
Tpenaxep "Obnako
3HaHui". Xumus. 10
knacc, OO0 "Ou3ukon
JIa0" Ennnast KoJuteKmust
HoP

DIIEKTPOHHBIN
o0pa3oBaTeNbHbIi
pecypc "Jlomaninue
3ananus. Cpennee
obmiee oOpazoBaHue.
Xumusa", 10 - 11 knacc,
AO MzpatenbcTBO
"IIpocsenienue"
Tpenaxep "O06naxo
3HaHuit". Xumusg. 10
knacc, OOO "®duzukon
JIa6" Exqnnast KouieKius
HOP

ONEKTPOHHBIN
o0pa3oBaTenbHBbIH
pecypc "JlomaniHue
3aganus. Cpennee
o0Omiee oOpazoBaHue.
Xumus", 10 - 11 xnacc,
AO N3parenscTBO
"[IpocBemenue"
Tpenaxep "O0naxo
3HaHuit". Xumus. 10
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knacc, OO0 "dusukon

JIa0" Ennnast KoJuteKImust
1HOP

Hroro no pazneny

Pasnen 4. A3oTcoaepixkaiye opranudeckue coelMHeHus

13

4.1 AMUHBI. AMUHOKUCIOTHIL. benku

ONEKTPOHHBIN
o0pa3oBaTeNbHbII
pecypce "lomainue
3aganus. CpennHee
obmiee oOpazoBaHue.
Xumus", 10 - 11 xnacc,
AO UzparennpcTBO
"[IpocBemienue"
Tpenaxep "O06naxo
sHaHui". Xumus. 10
knacc, OO0 "dusukon
JIa0" Ennnas KoaaeKius

oop

Hroro no pazneny

Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS

5.1 [Tnmactmaccel. Kayuyku. Bonokna

ONEKTPOHHBIN
0o0pa3oBaTenbHBbIHI
pecypc "lomaraue
3amanus. CpenHee
obmree obpazoBaHUeE.
Xumus", 10 - 11 knace,
AQO M3patenbcTBO
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

"IIpocsenienue"
Tpenaxep "Obnako
3HaHui". Xumus. 10
knacc, OO0 "Ou3ukon
JIa0" Ennnast KoJuteKmust
HoP
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI

11

Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
u [lepuonnueckas cucTeMa XUMUYCCKUX
anemenToB /1. 1. Meneneena

pecypce "Jlomaminue
3amanus. CpenHee
oOmee oOpa3oBaHHeE.
Xumus", 10 - 11 xnacc,
AO H3pgarenbcTBO
"[Ipocsemnienue"
Tpenaxep "O0nako
3HaHui". Xumus. 11
knacc, OO0 "Pusukon
JIa6" Enqnnas
komtekus LIOP

1.2

Ctpoenue BemectBa. MHOrooopasue
BEIECTB

DNEeKTPOHHBIN
o0OpazoBaTeNbHbBIN
pecypc "Jlomamraue
3ananus. CpenHee
obriee obpazoBaHue.
Xumusa", 10 - 11 knacc,
AQO M3patenbcTBO
"[Ipocsenienue"
Tpenaxep "O0nako




3HaHui". Xumus. 11
knacc, OO0 "Ousukon
JIa0" Eqnnas
komutekus LIOP

1.3

XUMHYECKUE PEAKIUU

DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc "lomaiinue
3aganusa. CpegHee
oOmee oOpa3oBaHHeE.
Xumus", 10 - 11 xnacc,
AO M3narenscTBO
"[Ipocsemnienue"
Tpenaxep "OO6mako
3Hagui". Xumus. 11
kinacc, OO0 "duzukon
JIa0" Ennnas
komteknus LIOP

Hroro no pazneny

Pa3nen 2. Heoprannyeckasi XuMust

13

2.1

Mertamibl

DIIEeKTPOHHBII
o0OpazoBaTeNbHbBIN
pecypc "Jlomamraue
3ananus. Cpennee
obriee obpazoBaHue.
Xumusa", 10 - 11 knacc,
AQO M3patenbcTBO
"[Ipocsenienue"
Tpenaxep "O0nako
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3HaHui". Xumus. 11
knacc, OO0 "Ousukon
JIa0" Eqnnas
komutekus LIOP

2.2

Hewmerasuibl

DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc "lomaiinue
3aganusa. CpegHee
oOmee oOpa3oBaHHeE.
Xumus", 10 - 11 xnacc,
AO M3narenscTBO
"[Ipocsemnienue"
Tpenaxep "OO6mako
3Hagui". Xumus. 11
kinacc, OO0 "duzukon
JIa0" Ennnas
komteknus LIOP

2.3

CBs3b HCOPTaHNYCCKUX U OPTraHUYCCKUX
BCIICCTB

DNEeKTPOHHBIN
o0OpazoBaTebHbBIN
pecypc "JloMaiHue
3ananus. CpenHee
obrmiee obpazoBaHue.
Xumusa", 10 - 11 knacc,
AO UznmarenscTBO
"I[IpocBemnienne"
Tpenaxep "O0nako
3Hauuit". Xumus. 11
knacc, OO0 "duzukon
JIa6" Enunas
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kosekius [{OP

Uroro no pazgeny

17

Pa3zgen 3. XuMus u ';KU3HL

31 XUMHUA ¥ KU3HDb

Hroro no pasneny

DJIEKTPOHHBIN
o0OpasoBaTebHBIN
pecypc "Jlomamnue
3ananus. Cpennee
obmiee obpazoBaHue.
Xumua", 10 - 11 knacc,
AO M3narenscTBO
"[IpocBenienue"
Tpenaxep "O0nako
3HaHui". Xumus. 11
kinacc, OO0 "duzukon
J1a6" Equnas
kosekius [{OP

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

34
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3ydeHusl

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HUKHOBEHUE, PA3BUTHE U 3HAYECHUE

05.09.2023

DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc
"Jlomarnue
3ananus. Cpennee
oOmiee
oOpasoBaHHeE.
Xumua", 10 - 11
knacc, AO
NznarenscTBO
"[Ipoceemnienue"
Tpenaxep
"O6mako 3HaHUK".
Xumust. 10 knacc,
000 "duzukoH
JIa6" Enunas
komuteknus LIOP

Teopus cTpoeHUS OpraHUYECKUX
coequHenunit A. M. Byrneposa, eé
OCHOBHBIE ITOJIOKEHUS

12.09.2023

DJIEKTPOHHBIN
o0Opa3oBaTebHbBIN
pecypc

" Jlomaiiaue
3ananus. CpenHee
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oO1ee
oOpasoBaHmUe.
Xumua", 10 - 11
knacc, AO
WN3narenncTBO
"[Ipocsenienue"
Tpenaxep
"O06ako 3HaHHH".
Xumust. 10 knacc,
000 "®u3ukoH
JIa0" Ennnas
komuteknus LIOP

[IpencraBienue o kiaccuPpuKauu
opraHuyeckux BemiectB. Homenknatypa
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

19.09.2023

DIIeKTPOHHBII
00pa3oBaTeNbHBIHI
pecypc

" JlomariHue
3ananus. CpenHee
oOriee
o0Opa3oBaHHe.
Xumug", 10 - 11
knacc, AO
NznarenscTBO
"IIpoceemnienue"
Tpenaxep
"O6ako 3HaHMH".
Xwumus. 10 knacc,
000 "duzukoH
JIa6" Enqnnas
kosekius [{OP
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AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PST

Meran u 3TaH — npocTenIre
MPEICTaBUTENM ATKAHOB

26.09.2023

03.10.2023

DNEeKTPOHHBIN
oOpasoBaTebHBIN
pecypc
"JlomaniHue
3aganuda. CpegHee
oOree
oOpa3oBaHme.
Xumua", 10 - 11
knacc, AO
NznarenscTBO
"[IpocBenienue"
Tpenaxep
"O06mako 3HaHUK".
Xwumus. 10 knacc,
000 "duznkon
JIa6" Enunas
kosekius [{OP

ONEKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc
"Jlomarnue
3amanus. Cpennee
oOmiee
o0Opa3oBaHHe.
Xumug", 10 - 11
knacc, AO
HN3narenscTBO
"[Ipoceemnienue"
Tpenaxep
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AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA

OTHIIEH W IPOIHJIEH — MPOCTENIINE
MIPEACTABUTENM AIKEHOB

10.10.2023

17.10.2023

"O06ako 3HaHHH".
Xwumus. 10 knacc,
00O "®OuszukoH
JIa0" Ennnas
komutekus LIOP

DNEeKTPOHHBIN
oOpazoBaTebHBIN
pecypc

" JlomaniHue
3amanus. CpenHee
oO1ee
oOpa3oBaHme.
Xumua", 10 - 11
knacc, AO
3narenpcTBO
"[IpocBenienue"
Tpenaxep
"O0mako 3HaHUI".
Xumus. 10 knace,
000 "duznkon
JIa6" Enqnnas
kosekius [{OP

ONEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypce

" lomamaue
3aganuda. CpegHee
oOmiee
oOpa3oBaHHe.
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Xumua", 10 - 11
knacc, AO
WN3narenncTBO
"I[IpocBenienne"
Tpenaxep
"O06ako 3HaHHH".
Xumus. 10 knacc,
00O "®u3ukoH
JIa6" Enunas
kosuekius [{OP

[TpakTryeckas padora Ne 1. «ITomyuenue
ATHJIEHA U U3yYEHHUE €r0 CBOMCTBY

Ankanuensl. byraguen-1,3 u
Metunoyranuen-1,3. [lonyuenue

24.10.2023

07.11.2023

DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypc
"Jlomarnue
3amanus. CpenHee
oOmiee
o0Opa3oBaHHe.
Xumua", 10 - 11
knacc, AO
H3naTenscTBO
"[Ipoceemnienue"
Tpenaxep
"O6nako 3HaHUM".
Xumus. 10 knace,
000 "®u3nkoH
JIa6" Enunas
koJekius [{OP

DNeKTPOHHBINA
00pa3oBaTeNbHBIH
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10

CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
TOMOJIOTHYECKHUM pAll. ALETUIIEH —
MIPOCTEUILNI NTPEACTAaBUTEIDb AIIKUHOB

14.11.2023

pecype
"JlomariHue
3aganusa. CpegHee
oOmiee
oOpasoBaHmUe.
Xumua", 10 - 11
kaacc, AO
NznarenscTBO
"[Ipocsemnienue"
Tpenaxep
"O06mako 3HaHUK".
Xwumus. 10 knacc,
00O "®usznkoH
JIa0" Ennnas
kosuekius [{OP

DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc

" lomaiiaue
3ananus. CpenHee
oO1ee
oOpa3oBaHHe.
Xumug", 10 - 11
knacc, AO

N3 narenscTBO
"[Ipocsenienue"
Tpenaxep
"O06mnako 3HaHm".
Xumus. 10 xnacc,
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00O "duzukon
JIa0" Ennnas
komutekus LIOP

11

12

Beruncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

Apenbl: 6eH301 U ToIyoJI. TOKCHYHOCTh
apeHoB

21.11.2023

28.11.2023

DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype
"JlomariHue
3aganuda. CpegHee
oOmiee
oOpasoBaHHe.
Xumua", 10 - 11
knacc, AO
NznarenscTBO
"[Ipocsemnienue"
Tpenaxep
"O06mako 3HaHUK".
Xumus. 10 knace,
00O "duzukoH
JIa6" Enunas
kosekius [{OP

ONEKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc

" lomaiiaue
3aganud. CpegHee
oOmee
oOpazoBaHmUe.
Xumus", 10 - 11
knacc, AO
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13

I'eneTnueckas cBsI3b yrie€BOJOPOAOB,
MPUHAIIEKANTNX K Pa3IMYHBIM KJ1accaM

05.12.2023

NznarenscTBO
"I[IpocBenienne"
Tpenaxep
"O6mako 3HaHUK".
Xwumus. 10 knacc,
00O "®u3nkoH
JIa6" Enunas
kosekius [{OP

DNEeKTPOHHBIN
oOpasoBaTebHbBIN
pecypce
"Jlomarnue
3ananus. Cpennee
obrmiee
oOpasoBaHHe.
Xumua", 10 - 11
knacc, AO
WN3narenscTBO
"[Ipocsenienue"
Tpenaxep
"O6mako 3HaHUK".
Xumust. 10 knacc,
000 "duznkon
JIa6" Enunas
koJekius [{OP

14

[TpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB:
MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3el, He()Th U MPOAYKTHI €€ IepepaboTKu

12.12.2023

DJIEKTPOHHBIN
o0Opa3oBaTebHbBIN

pecype
" Jlomaiiaue
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3ananus. Cpennee
oOmee
oOpasoBaHmUe.
Xumua", 10 - 11
knacc, AO
NznarenscTBO
"[Ipocsenienue"
Tpenaxep
"O61ako 3HaHMH".
Xumust. 10 knacc,
000 "®usznkoH
JIa0" Ennnas
komutekus LIOP

15

[TpupoaHbIE UCTOYHUKH YTIEBOIOPOJIOB:
MIPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

19.12.2023

DIIEeKTPOHHBII
oOpasoBaTebHbBIN
pecypc

" lomaiiaue
3ananus. CpenHee
oOriee
oOpa3oBaHHe.
Xumug", 10 - 11
knacc, AO
NznarenscTBO
"[Ipocsenienue"
Tpenaxep
"O6ako 3HaHHH".
Xwumus. 10 knacc,
00O "duznkon
JIa0" Eqnnas
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kosekius [{OP

16

17

KontposbHas paboTta mo pasaery
«YTII€BOIOPOABD)

Hpe,[[eJ'IBHHe OJIHOATOMHBIC CITMPTBI:
MCTAHOJ] MU 3TaHOJI. BO,[[OpOI[HaSI CBA3b

26.12.2023

09.01.2024

DJIEKTPOHHBIN
oOpasoBaTebHBIN
pecypc
"JlomaniHue
3ananus. Cpennee
oO1ee
oOpa3oBaHwe.
Xumua", 10 - 11
knacc, AO
3narenpcTBO
"[IpocBenienue"
Tpenaxep
"O61ako 3HaHMH".
Xumust. 10 knacc,
000 "duznkon
JIa0" Eqnnas
komuteknus LIOP

18

MHoroaTtoMHEBIS CIIMPTHI: OSTUJIICHTJINKOJIb U
T CPHUH

16.01.2024

DIIEeKTPOHHBII
o0Opa3oBaTeNbHbBIN
pecypc
"Jlomarnue
3ananus. CpenHee
obriee
oOpa3oBaHHe.
Xumug", 10 - 11
knacc, AO
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19

deHoi: CTPOCHUC MOJICKYIJIbI, (I)I/IBI/I‘-ICCKI/IG
1 XUMHWYCCKHUC CBOI>'ICTB3., MMPUMCHCHUC

23.01.2024

NznarenscTBO
"I[IpocBenienne"
Tpenaxep
"O6mako 3HaHUK".
Xwumus. 10 knacc,
00O "®u3nkoH
JIa6" Enunas
kosekius [{OP

DNEeKTPOHHBIN
oOpasoBaTebHbBIN
pecypce

" lomaraue
3ananus. Cpennee
obrmiee
oOpasoBaHHe.
Xumua", 10 - 11
knacc, AO
WN3narenscTBO
"[Ipocsenienue"
Tpenaxep
"O6mako 3HaHUK".
Xumust. 10 knacc,
000 "duznkon
JIa6" Enunas
koJekius [{OP

20

Anpaerunpl: GopManbaeTuI 1
areTanbaerug. AeTon

30.01.2024

DJIEKTPOHHBIN
o0Opa3oBaTebHbBIN

pecype
" Jlomaiiaue
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3ananus. Cpennee
oOmee
oOpasoBaHmUe.
Xumua", 10 - 11
knacc, AO
NznarenscTBO
"[Ipocsenienue"
Tpenaxep
"O61ako 3HaHMH".
Xumust. 10 knacc,
000 "®usznkoH
JIa0" Ennnas
komutekus LIOP

21

OAHOOCHOBHBIE NpeieNIbHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

06.02.2024

DIIEeKTPOHHBII
oOpasoBaTebHbBIN
pecypc

" lomaiiaue
3ananus. CpenHee
oOriee
oOpa3oBaHHe.
Xumug", 10 - 11
knacc, AO
NznarenscTBO
"[Ipocsenienue"
Tpenaxep
"O6ako 3HaHHH".
Xwumus. 10 knacc,
00O "duznkon
JIa0" Eqnnas

47




kosekius [{OP

22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

13.02.2024

DJIEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype
"Jlomainue
3ananus. Cpennee
oOmee
oOpasoBaHmUe.
Xumua", 10 - 11
knacc, AO
NznarenscTBO
"[Ipocsemnienue"
Tpenaxep
"O61ako 3HaHMH".
Xwumus. 10 knacc,
00O "®usznkoH
JIa6" Enunas
komuteknus LIOP

23

CTeapI/IHOBaSI M OJICMHOBAsA KHUCJIOTHI, KaK
INpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

20.02.2024

DNIEeKTPOHHBII
00pa3oBaTeNbHBIH
pecypc

" lomaiiaue
3ananus. CpenHee
ob1ee
oOpa3oBaHmUe.
Xumus", 10 - 11
knacc, AO

W3 narennscTBO
"[Ipocsenienue"
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24

Mb11a KaK COJIM BBICHINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe

27.02.2024

Tpenaxep
"O06mako 3HaHUK".
Xwumus. 10 knacc,
00O "®OuszukoH
JIa0" Ennnas
kosekius [{OP

DJIEKTPOHHBIN
o0OpasoBaTebHbBIN
pecypc

" JlomaniHue
3ananus. Cpennee
obrmiee
oOpa3oBaHme.
Xumua", 10 - 11
knacc, AO
3narenpcTBO
"[Ipocsenienue"
Tpenaxep
"O6ako 3HaHHH'".
Xumust. 10 knacc,
000 "duznkon
JIa6" Enqnnas
kosekius [{OP

25

Crnoxxabie 2(hUpBI KaK MPOU3BOTHEIE
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

05.03.2024

ONEeKTPOHHBIN
o0Opa3oBaTebHBIN
pecypce

" lomamaue
3amanus. CpenHee
ob1ee
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oOpa3oBaHme.
Xumua", 10 - 11
knacc, AO
W3narenncTBO
"I[IpocBenienne"
Tpenaxep
"O06ako 3HaHHH".
Xumus. 10 knacc,
000 "®us3ukoH
JIa6" Enunas
komutekus LIOP

26

27

XKupsr: runponns, npuMeHeHue,
OuoJI0rMYecKas pojb )KUPOB

YrieBoasr: COCTasB, maccmbnxaunﬁ.

12.03.2024

DIIeKTPOHHBII
00pa3oBaTeNbHBIHI
pecypc

" JlomaniHue
3amanus. CpenHee
oOmee
o0Opa3oBaHHe.
Xumua", 10 - 11
knacc, AO
NznarenscTBO
"IIpoceemnienue"
Tpenaxep
"O0mako 3HaHUI".
Xwumus. 10 knacc,
000 "duzukoH
JIa6" Enunas
kosmekius [{OP

ONEeKTPOHHBIN
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28

Baxneiiue npeacraBuTeNu: TII0K03a,
bpykTO3a, caxaposa

Kpaxman u nemirono3a kak npupoHbie
MOJIUMEPBI

19.03.2024

02.04.2024

00pa3oBaTeNbHBIHI
pecypc
"JlomariHue
3aganuda. CpegHee
oOmiee
oOpa3oBaHme.
Xumua", 10 - 11
kiaacc, AO
NznarenscTBO
"[Ipocsemnienue"
Tpenaxep
"O06mako 3HaHUK".
Xwumus. 10 knacc,
00O "®usznkoH
JIa6" Enunas
kosuekius [{OP

ONEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc
"Jlomarnue
3ananus. CpenHee
oOmiee
oOpa3oBaHHe.
Xumua", 10 - 11
knacc, AO

N3 narenscTBO
"[Ipocsenienue"
Tpenaxep
"O06mnako 3HaHm".
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Xumus. 10 knacc,
00O "®OuszukoH
JIa0" Ennnas
komutekus LIOP

29

KonTponpHas pabora mo pazaeny
«Kucnopojconepxaiye opraHu4ecKue
COCTUHEHUS

09.04.2024

30

31

AMWHBI: METHJIAMUH W aHUJINH

AMMHOKHCIIOTEI KaK aM(I)OTCpHBIe
OpraHn4Y€CKUC COCAUHCHU A, UX
OHOJIOrHYECKOE 3HAUCHHE. Ilentuapl

16.04.2024

23.04.2024

DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecypce
"Jlomarnue
3amanus. CpenHee
oOmiee
oOpasoBaHmUe.
Xumua", 10 - 11
knacc, AO
NznarenscTBO
"IIpoceemnienue"
Tpenaxep
"O0mako 3HaHUI".
Xumus. 10 knace,
00O "duzukoH
JIa6" Enunas
komuteknus LIOP

ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecypc

" Jlomaiiaue
3amanus. CpenHee

52




oO1ee
oOpasoBaHmUe.
Xumua", 10 - 11
knacc, AO
WN3narenncTBO
"[Ipocsenienue"
Tpenaxep
"O06ako 3HaHHH".
Xumust. 10 knacc,
000 "®us3ukoH
JIa0" Ennnas
komuteknus LIOP

32

benku xak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

30.04.2024

DIIeKTPOHHBII
00pa3oBaTeNbHBIHI
pecypc

" JlomariHue
3ananus. CpenHee
oOriee
o0Opa3oBaHHe.
Xumug", 10 - 11
knacc, AO
NznarenscTBO
"IIpoceemnienue"
Tpenaxep
"O6ako 3HaHMH".
Xwumus. 10 knacc,
000 "duzukoH
JIa0" Eqnnas
kosekius [{OP
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33

34

OcHOBHbIE OHATHSA XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHBIE MCETOJBI CHUHTC3a
BBICOKOMOJICKYJIAPHBIX COCOUHEHMH.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

07.05.2024

21.05.2024

DNEeKTPOHHBIN
oOpasoBaTebHBIN
pecypc
"JlomaniHue
3aganuda. CpegHee
oOree
oOpa3oBaHme.
Xumua", 10 - 11
knacc, AO
NznarenscTBO
"[IpocBenienue"
Tpenaxep
"O06mako 3HaHUK".
Xwumus. 10 knacc,
000 "duznkon
JIa6" Enunas
kosekius [{OP

ONEKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc
"Jlomarnue
3amanus. Cpennee
obmree
o0Opa3oBaHHe.
Xumug", 10 - 11
knacc, AO
HN3narenscTBO
"[Ipoceemnienue"
Tpenaxep
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

'

"O0mako 3HaHu".

Xwumus. 10 knacc,
00O "®OuszukoH
JIa0" Ennnas
komutekus LIOP
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11 KIIACC

KoauyecTBO yacoB BHeKTPOHH
Ne bI€

Jlara

Tema ypoka Bee | KoHTPOAE | Ipakrmde aye uugposkie

n/ HbIe CKHe o0pazoBarel
ro HHUA
I padoThbI padoTbl bHbIE

pecypchI

DJIEKTPOHHBI
i
oOpa3oBarelnb
HBII pecypc
"lomarnue
3aJIaHusl.
Cpennee
oOiiee
obOpasoBaHmue.
Xumus", 10 -
11 xmacc, AO
H3parenscTB
0

XHUMUYECKUH

3JIEMEHT. ATOM.
OneKTpoHHas 1
KOH(HUTypamnus

"[IpocBerieH
aTOMOB

ne"
Tpenaxep
"Oo6mako
3HaHHUK".
Xumusg. 11
kiacc, OO0
"Pu3nKoH
JIa6" Enunas
KOJUIEKIUS

Hop

Ilepuonnueckuii DNEeKTPOHHBI
3aKOH U u
[Teproanueckast oOpa3zoBareib
cucrema HBII pecypc
XUMHUYECKUX " Jlomaraue
anemenToB . U. 1 3aJaHus.
Meneneena, ux Cpennee
CBSI3b C o0riee
COBPEMEHHOM obOpasoBaHmUe.

TEOpHEN CTPOECHUS Xumusg", 10 -

aTOMOB 11 kmace, AO
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N3narenncTB
0

"[IpocBenien
I/Ie"
Tpenaxep
"Oo6mako
3HaHUK".
Xumus. 11
kiaacc, OO0
"duzukon
J1a6" Enunas
KOJIJICKITHSI
LHOP
DNEKTPOHHBI
i
oOpazoBarelb
HBII pecypc
" Jlomaninue
3aKOHOMEPHOCTH
3aJaHus.
M3MCHCHUS
9 Cpennee
CBOMCTB
oOuiee
XUMHYECKHUX
oOpa3oBaHue.
AJIEMEHTOB M UX .
. Xumus", 10 -
COCIMHECHUH T10
11 knacc, AO
rpyImmaM u
124 N3narenscTB
MEPHOJIaM.
0
3HayeHue "
IIpocsemen
MEePUOIUYECKOTO \
ue
3aKOHA ¥ CUCTEMBbI
Tpenaxep
XUMHYECKUX "
O6nako
anemenToB JI.11. on
3HaAHUM".
MeHnieneena B
Xumus. 11
a3BUTHH HAYKH
p e kiacc, OO0
"duznkon
JIa6" Enunas
KOJUJIEKITUS
HOP
Crpoenue DIIEKTPOHHBI
BEILIECTBA. 74
Xumuueckas CBs3b, oOpa3oBartenb
€€ BUBI, HBII pecypc
MEXaHU3MBI " Jlomaninue
o0pazoBaHUs 3a/1aHMs.
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KOBaJICHTHOU

cBsa3u. Bogoponnas

CBA3b

BanenTtHOCTE.

DIEeKTpOOTpULIATET
bHOCTE. CTENECHD

OKHCJICHHS.
BemecTBa

MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO

CTPOCHUS

Cpennee
oOmee
oOpa3oBaHHe.
Xumus", 10 -
11 xnacc, AO
N3narenscTB
o
"[IpocBenien
ne"
Tpenaxep
"O06aako
3HAHUU".
Xumust. 11
kiacc, OO0
"duzukon
JIa0" Enunas
KOJIJICKIIHS

oop

DIIEKTPOHHBI
i
obOpasoBarelb
HBII pecypc
"lomarinue
3a/IaHMUsl.
Cpennee
ol1ee
o0Opa3oBaHHe.
Xumug", 10 -
11 xnacc, AO
N3narenscTB
0
"[Ipocsernien
ue"
Tpenaxep
"O6mnako
3HaHUM".
Xumus. 11
kiracc, OOO
"duzukoH
JIa0" Enunas
KOJUTCKIIHS

1LIOP

IHousarue o

ONEeKTPOHHBI
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JIUCTIEPCHBIX
CHCTEMax.
Wctunnnie n
KOJIJIOUTHEIC
PacTBOPHI.
MaccoBast 1o
BEIIIECTBA B
pactBope

v

u
oOpa3oBareinb
HBII pecypc

" Jlomaninue
3aJaHus.
Cpennee
oOmiee
oOpa3oBaHHe.
Xumus", 10 -
11 knacc, AO
H3narenscTB
0
"IIpocBenieH
ne"
Tpenaxep
"Oo6mako
3HAHUU".
Xumus. 11
kiaacc, OO0
"duzukon
JIa0" Enunas
KOJLICKIIUS
HoP

Knaccudukanus u
HOMECHKJIATypa
HEOPTaHUYECKUX
COCTUHEHUH.
I'eneTnmueckas
CBSI3b
HEOPTaHUYECKUX
BEIIIECTB,
pa3IMYHBIX
KJIaCCOB

DNEKTPOHHBI
i
oOpa3zoBartenb
HBIN pecypc

" Jlomaiiaue
3a/IaHMS.
Cpennee
oOee
oOpa3oBaHmue.
Xumus", 10 -
11 xnacc, AO
H3narensctB
0
"[Ipocenien
ne"
Tpenaxep
"O6nako
3HaHUU".
Xumus. 11

kiacc, OOO
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"OU3UKOH

Jla6" Equnas
KOJUICKIIUS
0(0)
ONEKTPOHHBI
i
o0Opa3oBareinb
HBII pecypc
" Jlomaninue
3a/laHusl.
Knaccudukanmst
Cpennee
XUMHYECKHUX
. oOuiee
peaxuuii B
. oOpasoBaHue.
HEOPTaHUYECKOH U
p . Xumus", 10 -
OpraHUYEeCKOn
p 11 knacc, AO
XUMHUHU. 3aKOH
H3parenscTB
COXpaHEHHUs MacChl
0
BEIIIECTB; 3aKOH "
IIpocsemien
COXpaHEeHHUs U "
ue
MpeBpaICHUs
PeBp Tpenaxep
SHEPTUU MpHU
P P "O6nako
XUMHUYECKHX o
3HaHHN".
CAKIUSX
P Xumus. 11
kiaacc, OO0
"®du3ukoH
JIa6" Enunast
KOJUTEKIIHS
oop
ONEeKTPOHHBI
i
oOpa3zoBartenb
HBIU pecypce
" Jlomariaue
CKOpOCTh peakuuu. 3a/laHusl.
OGpatumbie Cpennee
peakIuu. oOee
XUMHYECKOe obOpasoBaHmUe.
paBHOBECHE Xumus", 10 -
11 knacc, AO
H3narenscTB
0
"[Ipocenien
I/Ie"
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10

[IpakTuueckas
pabota Ne 1.
«Bnusanue
pa3IMYHBIX
¢daxTopoB Ha
CKOpPOCTH
XUMHUYECKOU
pEaAKIHM

Tpenaxep
"O06aako
3HaHUU".
Xumus. 11
kiacc, OO0
"duznkon
JIa0" Enunas
KOJLJICKITHSI
LHOP

DIJIEKTPOHHBI
i
obOpasoBareb
HBII pecypc
"lomarnue
3a/1aHusl.
Cpennee
oOuiee
obOpasoBaHmue.
Xumus", 10 -
11 xmacc, AO
N3nareancTB
0
"[IpocBerieHn
ue"
Tpenaxep
"O6mnako
3HaHUI".
Xumus. 11
kiacc, OOO
"®U3uKOH
JIa6" Enunas
KOJIICKIIHSI

1[OP

11

DJIEKTPOTUTHYECKA
s IACCOIHAIH.
IlonsTue o
BOJIOPOTHOM
nokazareje (pH)
pactBopa. Peakiuu
HOHHOT'0 OOMEHa.
I'mpponus
OpPraHUYeCKUX U
HEOPraHMYECKUX

ONEKTPOHHBI
i
oOpasoBarenb
HBIN pecypc

" lomamaue
3a/laHusl.
Cpennee
o01ee
oOpa3oBaHmUe.
Xumus", 10 -
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BCIICCTB

11 knacc, AO
H3narenscTB
0
"IIpocBenieH
ne"
Tpenaxep
"Oo6mako
3HaHUU".
Xumus. 11
kiaacc, OO0
"duzukon
J1a6" Enunas
KOJLICKITUS
HoP

12

13

14

OKHCIIUTENILHO-
BOCCTaHOBUTEJIBHBI
€ peaKIItu.
[TousTue 00
AIEKTPOITH3E
pacIiaBoB U
pPacTBOpPOB COJEN

KoHnTtponbHas
paborta 1o pazaeny
«Teopernueckue
OCHOBBI XUMUN»

Meramnsl, ux

DNEKTPOHHBI
i
oOpasoBareb
HBII pecypc

" Jlomaninue
3a/1aHMS.
Cpennee
oOee
oOpasoBaHue.
Xumus", 10 -
11 knacc, AO
H3narensctB
0
"[IpocBemien
ne"
Tpenaxep
"O6nako
3HaAHUM".
Xumus. 11
kiacc, OOO
"du3zukoH
Jla6" Equnas
KOJIICKITHS
LHOP

ONEeKTPOHHBI
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MTOJIOKCHHUE B
Ilepronnueckon
CHCTEME
XUMHYCSCKHUX
snemenToB . U.
Meuneneena u
0COOEHHOCTHU
CTPOEHHUSI ATOMOB.
OO6mue
¢dusnueckue
CBOMCTBA METAJLIOB

v

u
oOpa3oBareinb
HBII pecypc

" Jlomaninue
3aJaHus.
Cpennee
oOmiee
oOpa3oBaHHe.
Xumus", 10 -
11 knacc, AO
H3narenscTB
0
"IIpocBenieH
ne"
Tpenaxep
"Oo6mako
3HAHUU".
Xumus. 11
kiaacc, OO0
"duzukon
JIa0" Enunas
KOJLICKIIUS
HoP

15

CnnaBbl METaIOB.
DNEKTPOXUMHUYUECK
Wd pAz
HaIpsHKEHUN
METAJIJIOB

DNEKTPOHHBI
i
oOpa3zoBartenb
HBIN pecypc

" Jlomaiiaue
3a/IaHMS.
Cpennee
oOee
oOpa3oBaHmue.
Xumus", 10 -
11 xnacc, AO
H3narensctB
0
"[Ipocenien
ne"
Tpenaxep
"O6nako
3HaHUU".
Xumus. 11

kiacc, OOO
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"duzukon
J1a6" Enunas
KOJIJIEKIIHSI
LHOP

16

XUMUYECKHUe
CBOMCTBaA
BaYKHEHIITNX
METaJIJIOB (HAaTpU,
KaJlni, KaJlbIIHi,
MarHui,
ATFIOMUHHN) U UX
COCIMHEHUN

ONEKTPOHHBI
i
o0Opa3oBareinb
HBII pecype

" Jlomaninue
3aaHus.
Cpennee
oOmiee
oOpasoBaHue.
Xumus", 10 -
11 knacc, AO
H3narenscTB
0
"IIpocBenieH
ne"
Tpenaxep
"Oo6mako
3HAHUU".
Xumus. 11
kiaacc, OO0
"duzukon
JIa6" Enunas
KOJIICKITHSI
HOP

17

XuMuyeckue
CBOMCTBA XpOMa,
MEJIH U UX
COEeTMHEHNN

ONEeKTPOHHBI
i
oOpa3zoBartenb
HBIN pecype

" Jlomariaue
3a/laHusl.
Cpennee
oOee
obOpasoBaHmUe.
Xumus", 10 -
11 knacc, AO
H3narenscTB
0
"[Ipocenien

I/Ie"
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18

XUMHYECKHUE

CBOMCTBA IIMHKA,

JKele3a U ux
COEIMHEHUI

Tpenaxep
"O06aako
3HaHUU".
Xumus. 11
kiacc, OO0
"duznkon
JIa0" Enunas
KOJLJICKITHSI
LHOP

DIJIEKTPOHHBI
i
obOpasoBareb
HBII pecypc
"lomarnue
3a/1aHusl.
Cpennee
oOuiee
obOpasoBaHmue.
Xumus", 10 -
11 xmacc, AO
N3nareancTB
0
"[IpocBerieHn
ue"
Tpenaxep
"O6mnako
3HaHUI".
Xumus. 11
kiacc, OOO
"®U3uKOH
JIa6" Enunas
KOJIICKIIHSI
oop

19

IIpakTrueckas
pabota Ne 2.
"Pemenue

SKCIICPUMCHTAJIbH
bIX 3aJa4 I10 TEMC

«Metamias»"

ONEKTPOHHBI
i
oOpasoBarenb
HBIN pecypc

" lomamaue
3a/laHusl.
Cpennee
o01ee
oOpa3oBaHmUe.
Xumus", 10 -
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11 knacc, AO
H3narenscTB
0
"IIpocBenieH
ne"
Tpenaxep
"Oo6mako
3HaHUU".
Xumus. 11
kiaacc, OO0
"duzukon
J1a6" Enunas
KOJLICKITHS
HoP

20

21

Hewmerannsl, ux
IIOJIOKCHHE B
Ilepronnueckon
CHCTEME
XAMHYECKHUX
anemeHToB /1. U.
MenzaeneeBa u
0COOEHHOCTHU
CTPOCHHUSI aTOMOB

dusnueckue
CBOMCTBA
HEMETaJIIOB.
Amnotponus
HEMeTaJuIoB (Ha

DNEKTPOHHBI
i
oOpasoBareb
HBII pecypc

" Jlomaninue
3a/1aHMS.
Cpennee
oOee
oOpasoBaHue.
Xumus", 10 -
11 knacc, AO
H3narensctB
0
"[IpocBemien
ne"
Tpenaxep
"O6nako
3HaAHUM".
Xumus. 11
kiacc, OOO
"du3zukoH
Jla6" Equnas
KOJIICKITHS
LHOP

ONEKTPOHHBI
i
oOpa3oBartenb
HBII pecypc

" Jlomamaue
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22

npuMepe
KHCJIOPO/a, CEpPHI,
docdopa u
yriiepojia)

XuMuyeckue
CBOMCTBaA
rajoreHoB, CEPHI U
UX COeIMHEHUH

3a7aHusl.
Cpennee
oOmee
obOpasoBaHmue.
Xumus", 10 -
11 xnacc, AO
N3narenscTB
0
"[IpocBenien
ne"
Tpenaxep
"O06aako
3HaHUK".
Xumus. 11
kiacc, OO0
"duzukon
JIa6" Ennnas
KOJIJICKITHS

oop

DIIEKTPOHHBI
i
oOpasoBarelb
HBII pecypc
"lomarnue
3aJIaHusl.
Cpennee
ol1ee
o0Opa3oBaHHe.
Xumug", 10 -
11 knacc, AO
H3narenscTB
0
"[Ipocserien
ne"
Tpenaxep
"O6mnako
3HAHUM".
Xumus. 11
kiracc, OOO
"duzukoH
JIa0" Enunas
KOJUTCKIIHS

op
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23

24

XUMHYECKUE

CBOICTBA a30Ta,

dbocodpa u ux
COCIUHEHUN

XUMHYECKUE
CBOMCTBA

yIJIepoaa, KpeMHUs
U UX COeMUHEHNN

ONEKTPOHHBI
i
o0Opa3oBareinb
HBIU pecypc

" Jlomaninue
3a/1aHMsL.
Cpennee
obrmiee
oOpa3oBaHHe.
Xumus", 10 -
11 knacc, AO
H3parenscTB
0
"IIpocBenieH
ue"
Tpenaxep
"O06nako
3HAHUM".
Xumus. 11
kiaacc, OO0
"®u3uKoH
JIa0" Enunas
KOJUICKIIUS
HOP

ONEeKTPOHHBI
i
oOpa3zoBartenb
HBIN pecype

" Jlomaiiaue
3a/1aHusl.
Cpennee
oOee
oOpasoBaHue.
Xumug", 10 -
11 xnacc, AO
H3narensctB
0
"IIpocBenien
ne"
Tpenaxep
"O6mnako
3HaHUU".

Xumus. 11
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kiacc, OO0
"OU3UKOH
JIa0" Equnas

KOJUIEKLIMS
HOP

25

26

[Ipumenenne
BOKHEUIIINX

HEMCTAIJIOB U UX

COCIMHEHUN

O06o061IEHNE U

cUCTeMaTHu3aIus
3HAaHUH 110 TEME

«HemeTtamisly.

Brraucnenus no

YpaBHEHUSIM
XUMHYECKUX
peakuui u

TCPMOXUMHYCCKUC

pacy€Tsl

ONEKTPOHHBI
i
o0Opa3oBarelnb
HBIU pecypc

" Jlomaninue
3aaHus.
Cpennee
obmiee
oOpa3oBaHmue.
Xumus", 10 -
11 knacc, AO
H3narenscTB
o
"IIpocBenieH
ne"
Tpenaxep
"Oo6mako
3HAHUM".
Xumus. 11
kiacc, OO0
"duznkon
JIa6" Enunas
KOJIICKITHSI
HOP

ONEeKTPOHHBI
i
oOpa3zoBartenb
HBIN pecype

" Jlomariaue
3a/1aHusl.
Cpennee
oOmiee
obOpasoBaHmue.
Xumus", 10 -
11 knacc, AO
H3narenscTB
0
"IIpocBenien
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27

[IpakTuueckas
pabota Ne 3.
«Pemenue
AKCIIEPUMEHTAIIbH
BIX 33J1a4 110 TEME
"Hemertanbi'"»

n

ue
Tpenaxep
"O06aako
3HaHUK".
Xumus. 11
kiacc, OO0
"duznkon
J1a6" Enunas
KOJLTCKITHSI
HOP

DIIEKTPOHHBI
i
oOpazoBareb
HBII pecypc
"lomarinue
3a/IaHusl.
Cpennee
oOiiee
obOpasoBaHHUeE.
Xumus", 10 -
11 xmacc, AO
H3parenscTB
0
"[IpocBerieHn
ue"
Tpenaxep
"O6mnako
3HaHUI".
Xumus. 11
kiacc, OO0
"®U3uKOH
JIa6" Enunas
KOJIIEKIIHSI

Hop

28

Kontponbnas
pabora 1o Temam
«MeTams» u
«HemeTamibsy

29

Heoprannueckue u
OpTraHUYECKHE
KHCIIOTBI.
Heoprannueckue u
OpTaHUYECKHE

ONEKTPOHHBI
i
obOpasoBarenb
HBII pecypc

" Jlomamaue
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30

OCHOBAaHUsA

AmodorepHble

HCOPTaHNYCCKUC U

OpPraHUYeCKUe
COCIUHCHHS.
I'eneTnmueckas
CBSI3b

HCOPTaHUYCCKUX U

OpTraHUYCCKUX
BCIICCTB

3a7aHusl.
Cpennee
oOmee
obOpasoBaHmue.
Xumus", 10 -
11 xnacc, AO
N3narenscTB
0
"[IpocBenien
ne"
Tpenaxep
"O06aako
3HaHUK".
Xumus. 11
kiacc, OO0
"duzukon
JIa6" Ennnas
KOJIJICKITHS

oop

DIIEKTPOHHBI
i
oOpasoBarelb
HBII pecypc
"lomarnue
3aJIaHusl.
Cpennee
ol1ee
o0Opa3oBaHHe.
Xumug", 10 -
11 knacc, AO
H3narenscTB
0
"[Ipocserien
ne"
Tpenaxep
"O6mnako
3HAHUM".
Xumus. 11
kiracc, OOO
"duzukoH
JIa0" Enunas
KOJUTCKIIHS

op
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Ponp xumun B
oOecrneueHnn
3KOJIOTHYCCKOM,
JHEPreTHYECKON U
31 pret 1
MTHIIEBOM
0€30I1aCHOCTH,
pPa3BUTHH
MEIULIMHBI
DIIEKTPOHHBI
u
obOpasoBareb
HBIU pecypc
"lomarnue
3aJIaHus.
Cpennee
obmiee
oOpasoBaHue.
IIpencraBnenus o0
g g Xumus", 10 -
OOIIMX HayYHBIX
i 11 xnace, AO
MPUHITUTIAX
N3nareancTB
32 MPOMBIIIICHHOTO 1
o
MOJTYYCHHS
e . "[Ipocsernien
BaKHEHIITNX "
ne
BCIICCTB
Tpenaxep
"Oo6mako
3HaHUU".
Xumusg. 11
kiacc, OOO
"duzukon
JIa0" Ennnas
KOJUIEKIUS
LHOP
Yenosek B mupe
33 BEILECTB U 1
MaTepHuaoB
XHMHUS U 3I0POBbE
34 AOP 1
YeJI0BeKa
OBIIEE
KOJIMYECTBO 34
YACOB IIO
I[TPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Xumusi, 10 xkmace/ IN'abpuensa O.C., OO1miecTBO ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; Akninoneproe ob6mecTBo «M31aTenbcTBO
«IIpocsemieHue»

» Xumus, 11 xmace/ I'a6puensia O.C., OOmiecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo
«IIpocsemeHue
METO/IUYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Xumus. 10 knacc. Meroaudeckoe mocodue kK yaeonuky O.C. I'aGpuensna

«Xumus. 10 xmacc. ba3oBbiii ypOBEHB)»
Xumus. 11 knacc. Metoandeckoe nocodue k yueonuky O. C. ['abpuensina

«Xumus. 10 kiacc. ba3oBbiid ypOBEHbB)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

DOneKkTpOoHHBIN 00pa3oBaTeNbHbIN pecypc "lomarniHue 3agaHusl.
Cpennee ob6miee oopazoBanue. Xumus'", 10 - 11 knacc,

AO MzparenscTtBO "l[IpocBenienue"

Tpenaxep "Ob6nako 3nanmit". Xumus. 10 kiacce,

00O "®wuzukon Jlad"

Tpenaxep "O6nako 3Hanuit". Xumus. 11 kiacc,

00O "®wuzukon Jlab"

Enunas xomnexius LIOP
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