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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmiero oo0pa3oBaHUs
pazpaborana Ha ocHOBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii @enepannny, ¢ UCIOIb30BAHUE CPEACTB 00YUEHUS U
BocnuTanus LleHTpa ecTecTBEHHO-HAYYHON U TEXHOJIOTUYECKON HAPAaBICHHOCTEN
neHTpa oopasoBanus «Touka pocta» U TpeOOBaHMII K pe3ysbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEILHOM MPOTpaMMbl CpeAdHEro oOIero o0pa3zoBaHUs
(®OIT  COO), npencraBneHHbIX B DegepalbHOM  rOCyJapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
Oenepanun, pealM3yOIIMX OCHOBHBIE OOpa3oBaTelIbHBIE MPOTPAaMMBI, U
OCHOBHBIX IONOKeHUN «CTparernn pa3BuTus BocnuTanuss B Poccuiickon
Oenepanuu Ha nepuog a0 2025 rona» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabdOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1el crpareruu o0y4eHHUsl, BOCIIMTAHUS U Pa3BUTHUsL OOYUAIOIIMXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanpabie mojoxkenus ®I'OC COO o B3anMOOOYCIOBICHHOCTH TIICJIEH,
COJIEp’KaHMs, PE3yJbTAaTOB OOy4YeHUs U TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBITTYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpPraHu3aluM, SBISIETCS HEOTHhEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM ATAllOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHCTEME XHUMHUYECKOTO o00pa3oBaHUsA. OTH I[IEHHOCTU KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YeJlOBeKa, a TaKXe OKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBI0 M TpUPOAHOW cpeae. Peamusyercs xumuueckoe oOpa3oBaHue
00yJaroImmXxcsl Ha YPOBHE CPEJIHET0 OOIIero oOpa3oBaHUs CPEICTBAMU Y4eOHOTO
npeaMera «XUMHs», COJEpKaHUE M TMOCTPOCHHE KOTOPOro OIpPEAENIEHbl B
nporpaMMe IO XMMHUU C YY4€TOM Chnenu(UKd HAyKH XUMUU, €€ 3HAUYCHHUS B
MO3HAHUU TPUPOJBI U B MaTEpHAIbHOW XKU3HM OOIIECTBA, a TAKXKE C y4ETOM
o0mMX 1enedl M MNPHUHIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeHero obmiero oopasosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPAaeT OCOOYIO POjib B
COBPEMEHHOM IMBUJIM3AIMU, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
Ona BHOCUT CBOH BKJIaJ B ()OPMHUPOBAHUE PALMOHAIBHOTO HAy4YHOTO MBIILICHUS,
B CO3/J1aHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE
OPUPOIBI M YEJIOBEKa, KOTopoe (OopMUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHUS



BELIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIEr0 MHpPA, OCO3HAHUS B3aWMOCBSA3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JaCTSIMU IPUMEHEHHUSL.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOJIMMBIM YCIOBHEM YCIIECIIHOTO
TpyJla ¥ KH3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHas XUMHUSA KakK Hayka
co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTWH HampaBjeHa Ha pelieHue
rI00aNbHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPTreTUYECKOM, MUIIEBOM, SKOJIOTHIECKON 0€30MacCHOCTH U OXPaHbI 3[I0POBbSI.

B coorBercTBUM C OOmMMH LENSIMH U MPUHLMIIAMUA CPEAHETO OOILEro
oOpazoBaHusi cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI YPOBEHD
U3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOIMMYI0O WM IS BBIPAOOTKH  MHPOBO33PEHUYCCKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIIMyMa, MPOJOJKCHUS
00pa30BaHMs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTra  «XUMUs»  SBISAIOTCS  0a30Bble  KYpChl —
«Oprannyeckas xumusi» U «OOImass ¥ HEOpraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEP>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUN MO HEOPraHWYECKOW XUMHH (C BKJIIOYEHUEM 3HAHHUM U3 O0IIel XUMUU) U
opranndeckoi xumuu. OOpMUpPOBAaHUE TAHHOW CHCTEMBI 3HAHWU MpPHU U3yYEHUU
npeaMera oOecrneyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOTrooOpa3us
BELIECTB Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XHUMHUH.

CrpykTypa coaepxkanHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuYecKas XuMus» cPOopMHUpOBaHA B MPOrpaMMe IO XHMMHUU Ha OCHOBE
CUCTEMHOIO TMOJXO0Ja K U3YyYEHHI0O Yy4eOHOro wmarepuajia u 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpPEdeiIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHH BEIECTBa
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUSI OPTraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M SJIEKTPOHHBIX
OpEACTABICHUA O CTpoeHuH BemecTB. CBeneHus 00 H3ydaeMblX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUH — OT YTJIEBOAOPOJOB JI0 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEIUWHEHMI. B Kypce OpraHnyeckoil XUMHUHM NOJYYalOT pa3BUTHUE
chopMUPOBAaHHBIE HA YPOBHE OCHOBHOTO 0O0IEro 0Opa3oBaHUs MEepBOHAYAIbHBIC
IPEACTABICHUS] O XUMUYECKON CBA3M, KIaCCU(UKAIIMOHHBIX NMPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEAKIUH.

[Tonq HOBBIM yrioM 3peHuss B mpeameTe «Xumus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YUYECHHBIM Ha YPOBHE OCHOBHOTO o00IIero o0Opa3oBaHUs
TEOPETUUYECKU MaTepuan MU (PaKTOJIOTMYECKHE CBEIEHUS O BellecTBaX U
XUMUYecKol peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00y4aronuMcs TMPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYCHUE



NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUYECKUX TO3UIINH,
rIy0Xe TMOHATh HUCTOPUYECKOE HM3MEHEHHE (PYHKIMIl 3TOro 3akoHa — OT
000011aromIei 10 00BACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O Ba)KHEHIIMX BEIIECTBAX, UX COCTABE, CTPOEHUH,
CBOMCTBaX M NMPUMEHEHHH, a TaKKE€ O XUMHUUYECKHX pEaKlUsAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTAX MpPOTEKaHus JonosHsercas B Kypcax 10 m 11 xkmaccos
AJIEeMEHTaMU COJIEP)KAHMS, HMEIOIIMMH KYJIbTYPOJOTUYECKUN W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAaHHUIO B3aUMOCBSA3M XUMHH C
IpYTMMH HayKaMHd, PacKpbIBaloT €€ poJjib B IO3HABATEIbHOW U IMPAKTUYECKOU
NEeATENbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHUSI K IPOILECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPHUIOKEHUNA XUMHUH, TTOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATh MHGOPMAIUIO U
OpUMEHATh €€ i1 TMONOJIHEHUS 3HaHWM, pEelIeHUs WHTEIEKTYalbHbIX U
AKCIIEPUMEHTAJILHBIX HUCCIE0BaTENIbCKUX 3a/1au. B 1enom coaepxkanue ydyeOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHSI  M3YYEHHUsS  OPUEHTHPOBAHO  Ha
(opMupoBaHrEe y OOYYAOMIMXCS MHUPOBO33PEHUECKONW OCHOBBI ISl MOHUMAHMS
¢unocockux uaeH, TakMX KaK: MaTEepUaIbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYEeCKOro MHupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, IT03HABAEMOCTb IIPUPOJHBIX SIBICHHW IyTEM HKCIIEPUMEHTa U
pelieHus NPOTHBOPEYMM MEXKIYy HOBBIMM (aKTaMu U TEOPETUUYECKUMH
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEUICHUH SKOJOTUYECKUX MpoldiieM, a
Takke MpoleM cOepeKeHUsl SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TE€XHOJIOTUU U MaTEPUAJIOB.

B miaHe pemeHus 3agad  BOCIHMTAHMS, pa3BUTUS U COLMAIA3ALUU
oOydJaronmxcsi TPUHATHIE MPOrpaMMONM MO XMMHUHM TOJIXOJbI K OINpPEIEICHUIO
colepkaHusi M TIOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT GOpMUpPOBaHUE
YHUBEPCAJbHBIX Yy4YEOHBIX JACWCTBUN, HMEIOMMUX O0a30BO€ 3HAUYEHUE s
pa3IMYHBIX BHUJAOB JIESATEIBHOCTU: pEUIeHUs MpoOsieM, IOWCKa, aHalu3a u
00paboTku uHpOpMaIK, HEOOXOTUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENIbCKON JEeATEIbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B IMO3HAHUU
XUMHH.

B mpaktuke npenojaBaHHMs XMMHM Kak Ha YpPOBHE OCHOBHOI'O OOILETro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEJHEro 00111ero 00pa3oBaHus, PU ONpeIeICHUN
COJIEpKATEIIbHOW XApaKTEPUCTUKU LEJIed HW3Y4YEHUs INpeIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIMOHHO MPHU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKOM HAyKH Kak 00JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEILHOCTH Ye€JOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C



METOJIMYECKOM TOUYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEU U3y4YeHUs
peaIMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOM TOYKe 3pEHUsl TJIABHBIMHM LEISIMU U3YUYEHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBae (10 —11 ki1.) sBasitOTCS:

e (QopMHpOBaHHME CHUCTEMbl XUMHUYECKMX 3HAHUW KAk  Ba)kKHeWIIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOH
JeKaT KJIIYEBbIE MOHATUSA, (PyHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHME SI3bIKa HAayKH, YCBOCHHE M IOHMMAHHE CYIIHOCTH JOCTYIHBIX
0000I1IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAyUYHBIX METOAaX IMO3HAHUS
BEUIECTB M XUMHUYECKMX peaklUud, HEOOXOIUMBIX ISl TPUOOpETECHUS
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e DPAa3BUTUE YMEHUH U CIIOCOOOB IE€ATENBHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO 3KCIIEPUMEHTA, COOJIOJEHHEM  IpaBuII
0€301acHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsany ¢ atum, conepxaTtenbHas XapaKTEpUCTHKA LIEJIEN U 3a/1ad U3yYEHHUS
IpeMeTa B IPOrpaMMe 10 XUMHUHA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOpPUTETAMU B CHUCTEME CpelHero obuiero oopasosanus. CeronHs B
OpenoJlaBaHu  XUMHM B OOJIbIIEH  CTENEHM OTHAETCA  MPEANOYTEHUE
IPAKTUYECKONH KOMIIOHEHTE COJIEp)KaHUsl OOy4YeHUs, OpPHUEHTUPOBAHHON Ha
IOJIFOTOBKY BBIMYCKHHKa 00111€00pa30BaTEIbHON OpraHM3allly, BIAJCIOIIEro HE
HAaOOpOM 3HaHUM, a (YHKIMOHAJIHHOW TPAMOTHOCTBIO, TO €CTh CHOcOOaMu U
YMEHUSMU aKTUBHOTO MOJIYYEHHUS! 3HAHUM U NPUMEHEHUS UX B PEalbHOU KU3HU
JUTSL peLIeHUsI TPaKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM Ipu U3ydyeHUM IpeameTa «XHMHUS» JOMUHHPYIOLIEE
3HaYeHHUE MPUOOPETAIOT TaKKe LEIH U 3a/1a4H, KaK:

aganTaius o0y4yarolUXcs K YCIOBHSM JIMHAMUYHO Pa3BUBAIOLIEIOCS MUpA,
(opMuUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPaAMOTHBIX
pElIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMU U UX
IPUMEHEHUEM;

(GopmupoBaHue |y OOy4yarOIIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIFOYEBBIX
KOMITETEHLIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3IUMYHBIX BUIOB
NEeATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKA, aHanu3a U 00paboTKU MH(pOpManuH,
HEOOXOAUMBIX ISl TPUOOPETEHUS ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BXHOE MECTO B IIO3HAHMHM XUMHH, a TaKxKe I OLUEHKM C TO3ULUHN



AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOIIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOIHYIO CPEIY;

pa3BUTHE ITO3HABATEIIBHBIX WHTEPECOB, MHTECIUICKTYadbHBIX M TBOPUYECKHUX
CITOCOOHOCTEH 00YyUarOIIMXCsI: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIS
3HAHUS 110 XMMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH /IS IMOUCKA W aHaln3a y4eOHOU U
HAyYHO-TIOMYJIIPHON WH(POPMAITUH XMMUYIECKOTO COJICP KAHMS;

dbopMupoBaHUE U pa3BUTHE Y 00YYAIOIINXCSI ACCOUMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHU S, HA0II0aTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU TUTAHUPOBAHWU W TIPOBEICHUN XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydJarommxcsi yOSKIEHHOCTH B T'yYMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEHICHUHM TMIOOATBHBIX MPoOIeM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TIOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUSI TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpekKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKkKe MPUOOPETEHUsS OIbITa
WCIIOJIb30BAHUS TOJMYYCHHBIX 3HAHWWA IS TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYaIIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SIBIICHUSIMH.

B ydeOHOM maHe cpeaHero ooOmero oo0pa3oBaHHS TPEAMET «XHUMHS»
0a30BOT0 YpOBHS BXOJMT B COCTaB MpeAMETHON obnactu «EcTecTBeHHO-HAy4YHbIC
IPEIMETHD.

OO6miee ynco 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUsI XUMUU, Ha 0230BOM YPOBHE
cpeaHero obmiero odpazoBaHus, cocrabisieT 68 dacoB: B 10 kiacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B HeAenio).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmet oprannveckoil XUMuU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUSI OPraHUYECKUX
coenunennit A. M. bytnepoBa, e€ ocHOBHBIE noJI0KeHUsI. CTPYKTYpHBIE (POPMYJIIbI
OpraHMYecKUX BellecTB. [omornorusi, wu3zoMmepus. XuMUYecKas CBSI3b B
OPTraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienune o kinaccupuKaluMu OpraHuyeckux BemecTB. HomeHknaTypa
OpraHWYEeCKUX COCJIUHEHHM (CUCTeMaThyecKas) ¢ TpPUBHAIbHBIC Ha3BaHUS
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB M HMX IPEBpaICHUN:
O3HAaKOMJIEHME ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTUPOBAHME MOJIEKYJl OpPraHWYECKHUX BEIECTB, HAOIOJEHUE U
OMUCAaHHUE JEMOHCTPALMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psAA. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN aIKAHOB: (U3MUECKHE W XUMUYECKHE CBONCTBA
(peakuuu 3aMelieHus] W TOPEHHUs), HaxXOXJICHUE B MPUPOJE, TOJIYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIIEH U MPOMWIEH —
MPOCTEUIINE TPECTABUTETN AQJIKEHOB: (PU3WYECKHE W XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApaTallid, OKHUCJICHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 m merunOyrtaaueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi nmonumepusanuu). [lodydyeHne CHHTETHYECKOIo
KayuyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETUIICH
— TMPOCTEHIINIA TPEICTABUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHMUS, FAJIOTCHUPOBAHUS, THUpaTallUU,
TOpeHUs), MOJIydeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3NUECKHEe U XUMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAy4YeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBsI3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIUMUA K
Pa3IMYHBIM KJIacCaM.

[IpupoHble MCTOYHUKH YriaeBOAOPOAOB. [IpupogHblii ra3 M NOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTUYECKHil), nuposm3. [IpomyKkrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedtp» u  «Yroab», MOAETUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJAOB U
raJIoreHONPOU3BOJHBIX, TPOBEJACHUE TPAKTUYECKON PabOThI: MOJIyYeHHE ATHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKUUU MO U3BECTHBIM Macce,

00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIISCTB UIIN MPOAYKTOB PEAKIINH ).

Kucaopoacoaep:xkammue opranu4eckue coeJuHEHUs

[IpenenbHble OMHOATOMHBIE CHHUPTHL. METaHON H STAHOJ: CTPOCHHE,
dbu3nyeckue M XUMHUUYECKHE CBOMCTBA (peakiMu ¢ aKTHUBHBIMHA MeTaJlJlaMu,
rajJjoreHOBOJIOPO/IaMHU, TOpPEHHE), NpUMEHEHHe. BomopojHbie CBSI3U MEXKIY
MOJIEKYJIAMU CIUPTOB. J[eliCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEIOBEKA.

MHOroaroMHble  COHUPTHL. JTUJICHIJIUKOIbL W  TJULEPUH: CTPOECHHE,
bu3nyeckue W XUMHYECKHE CBOWCTBA (B3aMMOJICMCTBHE CO IIECIOYHBIMU
MeTaJUIaMH, KauyeCTBEHHas peakiids Ha MHOTOaTOMHBIE cnupThl). JleiicTBue Ha
Opra”u3M 4esnoBeka. [[pumMeHenne rmuuepruHa u STUIICHT KOS,

®deHoI: CTPOEHUE MOJIeKYJbl, (U3UUYECKHe U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue genona.

Anpaeruapl U kemowuwvl. Dopmanpaerus, aueTAIbACTU: CTPOCHHE,
bu3uyYecKkre U XMMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), MOJyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIC KHUCIOTHI. MypaBbuHaAsA W
YKCyCHasl KHCJIOTBI: CTPOCHHE, (PU3NUECKHE M XUMUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue A Kjacca KUCIIOT, peakius dTepuuKaiim), nojiydeHue U MpuMeHeHue.
CreapuHOBasi M OJICMHOBAsl KUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHCJIOT. Mblj1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

Cnoxuble »(QuUpbl Kak MOPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb )KUPOB.



VYrneBoabl:  cocTaB, KJacCH(PHUKAIUs  YIJIeBOJOB  (MOHO-, JU- H
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUE W XMMUYECKHE CBOICTBAa (B3aUMOJEWUCTBUE C
ruapokcuaom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas posb. otocunre3. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnonosa kak npupojHbie noaumepbl. CTpoeHue Kpaxmalia u
neunono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs! PEAKIUS C HOJIOM).

DKCHepUMEHTANIbHbIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBpAIICHUI:
pOBe/IeHHE, HAONIOJCHUE W OMHCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOpPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHUE TJIUIIEPUHA C
rugpokcugom meau(ll)), anpaernnos (oOKUclIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wMenu(ll), B3zammomeicTBUEe Kpaxmana C HOJOM),
IIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WJIK IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHUSI.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyueckue coeauHeHus. dusndeckue
U XMMHYECKHE CBOICTBA aMHUHOKHUCJIOT (Ha ImpuMepe MHIuHa). buonorunueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kKak npuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPUYHAsT M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOIIN3, ICHATYpallsl, KAYECTBEHHBIE peaKIMy Ha OCIIKU.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHMS BEIIECTB M WX [PEBpAIICHUI:
HaOJIIOICHUE U ONKMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: J€HATypanus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEJIKOB.

BricokoMoJieKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHSATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIH, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHHN —
NOJIMMEPU3ALMS U TTOJTUKOHICHCALIHS.

OKCHEepUMEHTANbHbBIE METOJAbl HM3YYEHHUS BEIIECTB M WX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H.



Peanuzanus MexxnpeaMeTHbIX CBS3€M MPU U3YYEHUH OPraHUYE€CKOW XUMUH B
10 xnacce ocylIecTBIISETCS 4YeEpe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTUW, TaK W TMOHSITUHU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIsI OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'O 1IUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYUHBIN (PakT, TUTIOTE3a,
3aKOH, TEOpHs, aHaIM3, CUHTE3, Kiaccu(ukauus, NepuoaudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@dusuka: Marepusi, DHEprus, mMacca, aroM, DJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3UYECKUE BETUUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BeIECTB B OpraHusMe,
doTtocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (O€IKW, YIJIEBOJIbI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypchl.

TexHOnmorus: INHUILEBbIE MPOAYKThI, OCHOBBI PAalMOHAIBHOIO IHUTAHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPENapaTsl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL JDJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUe ypOBHH, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOEHHOCTH pacIpeneseHus JIEKTPOHOB MO OpOUTAIsIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DJICKTPOHHAS KOHPUTYpaIKs aTOMOB.

[Tepuoanueckuil 3akoH U [lepuoguyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cuctemsl
xuMmudeckux 3neMmeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XUMHYECKUX JJIEMEHTOB H
o0pazyeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYIMIaM U MEPHOJIaM.
3HavyeHue MepUOoANYECKOro 3aKOHA B pPa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKas CBs3b. BHJbI XMMHYECKOW CBSI3U
(koBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuiMdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XMMHMUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKkIenTopHslii). BomopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPULATEIBHOCTb.
Crenenb okucnenus. MMoHbI: KaTHOHBI U AaHHOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitie o0 AuWcHepcHBIX cucTeMaxX. VICTUHHBIE M KOJUIOWUJIHBIE PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B paCTBOPE.

Knaccudukanms HEOPraHUYECKUX COCIMHCHUIA. Howmenknarypa
HEOpPraHUYECKHX BeIIeCTB. ['eHeTMyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJJIC)KAIUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knaccudukanmss  XUMHYECKHX — peaKIuii B
HEOPraHUYECKOW M OPraHUYE€CKOW XUMHUHU. 3aKOH COXPAHEHHUS MaCChl BEIIECTB,
3aKOH COXPAHEHUS Y TPEBPAILCHUS SHEPTUM TP XUMUYECKUX PEAKIIUIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NHYHBIX (akTopoB. OOpaTumMbie
peakuuu. Xumuuyeckoe paBHoBecue. MakTopbl, BIHSIOMIKE HA COCTOSHUE
xuMu4deckoro paBHosecus. [Ipuanun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U clialdble AneKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaJIbHAs, IIEJI0YHAs.

OKHUCIIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIIVH.

DKCNEPUMEHTAIIbHBIE METOJbl M3YUYE€HUS BEUIECTB M HUX MPEBPAIICHUM:
neMoHcTpanus tabnui «llepuoguyeckas cucrema XxuMuueckux sneMmentos . U.
MeHnneneeBay, U3ydeHHE Mojelield KPUCTAUTMYECKUX PemETOK, HaOMIoJAcHuEe U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONPEACICHUE CPEIbl PAaCTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIWKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IPOBEJICHNE TPAKTHIECCKON paboThl «BiausHKME pa3InUHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN.

Pacuétnrble 3amaumn.

PacyéTthl 1O ypaBHEHUAM XUMHUUYECKMX pEaKIMH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIOJB30BAHUEM ITOHSTHS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeranmnel. Ilonoxxkenne HemerayuioB B Ilepuoguyueckoirt  cucreme
xuMmudeckux anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETa/UIOB (Ha MpUMEpe
KHCJIOpO/a, cepbl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HUX  COEAMHEHUUH  (OKCHUJOB,
KHCJIOPOJICOICPIKALIUX KKCIIOT, BOJAOPOIHBIX COCAMHCHUN ).

[IprMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCIUHECHUH.



Meramnsl. Ilonoxenne meraiioB B llepuoguueckor cucremMe XMMHYECKUX
anemeHToB [[. . MenaeneeBa. OcOOEHHOCTU CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. OOume guinyueckue cBorcTBa MeTauioB. CIulaBbl METAJIIOB.
DIIEKTPOXUMHUYECKUN PAJT HANIPSYKEHUI METaJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX META/UIOB (HATPUM, Kallui, KaJbIlUH,
MarHui, aTlfOMUHUH, LIUHK, XPOM, KEJI€30, ME/Ib) U UX COEJIMHEHUHN.

O6mue cnocoObl MojayueHus MetaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCHEpPUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HX IPEBPAICHUI:
U3Y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l0OB HEMETAJJIOB, pEUICHUE
AKCIIEPUMEHTANILHBIX 3aJ]a4, HaOJOJICHUE M ONHCAHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUIA ATIOMUHHUSA C PacTBOpaMHU
KHCJIOT U IIEJI0Yel, KaYECTBEHHBIE PEaKIMU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

PacuéTtel maccel BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBAa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacd€rsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIUH, €CIU OJTHO
U3 BEIIECTB UMEET MPUMECH.

XuMHSA M KM3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTreTHUEeCKON W THIIECBOM
0€e301aCHOCTH, pa3BUTHUU MeAUUUHBL. [lOHATHE O Hay4HBIX METOJaxX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIH.

[IpenacraBiaenuss 00 OOHMX HAyYHBIX MPUHIMIIAX TPOMBIIUIEHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpE BEIIECTB M MAaTEpUAJIOB: Ba)XKHEWILHWE CTPOUTEIIbHBIC
MaTepuayibl, KOHCTPYKUHMOHHBIE MaTepuasbl, KpacKh, CTEKJIO, KEepaMHKa,
MaTepualbl JJs 3JIEKTPOHMKH, HaHOMAaTEpHUasbl, OPraHWYECKUE U MHUHEPAIbHbIC
yA0OpeHus.

XUMHSL ¥ 310pOBbE YEJIOBEKA: IMpaBUJIa HCIONb30BAaHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOr0 MCIOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCEJHEBHOM KU3HMU.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBA3€d OpU  HU3ydyeHUH OOwWed o
HEOpPraHu4ecKorM XxuMuM B 11 Kilacce OCyIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHNA, SBISIONIUXCS
CUCTEMHBIMU JJI OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4YHbIM (PakT, rUNOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiacCU(pUKALMs, TEePUOAUYHOCTh, HaOIIOICHHE,
9KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHHE.



®du3uKa: MaTepus, SHEPTHsl, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUN YPOBEHB, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3UUYECKHUE BEIIMUMHBI U €AUHUIIBI UX
U3MEpPEHUSI, CKOPOCTh.

buonorus: kmerka, opraHm3M, 9JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJbI, MMOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
peCypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs
MPOMBINIJIEHHOCTh,  (hapMalieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pHUAasIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
XUMUNU HA BA30BOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUSA

[InaHupyeMble pe3ysibTaThl OMUPAKOTCA HA BEAYIIHE LEJIEBbIE YCTAHOBKU,
OTpa)karoIIMe OCHOBHOM, CYIIHOCTHBIM BKJIAJl U3y4a€MOW MPOrpaMMbl B pa3BUTHE
JUYHOCTU O0ydYaroumxcs, UX CIHOCOOHOCTEW C HCIOIb30BaHUEM OOOPYIOBaHUS
neHTpa oopazoBanusa «Touka poctay.

JIMUHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaraM OCBOCHUS
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJAMETHbIM W TpeaMeTHbiM). HayuHo-meTonudeckoit OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3YJbTAaTOB OCBOEHHS MPOrPaMM CPEAHEro OOILIEro
00pa30oBaHUs SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUSA MpeAMETa «XUMHsS» Ha YPOBHE CPEIHErO
o01ero o0pa3oBaHus BBIICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TpaKJaHCKOM HACHTUYHOCTH —
TFOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4Khe MOTUBALIMU K O0YYEHHUIO;

L[eJICHAIIPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUN JTMUYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEW U UCTOPUUYECKHUX TPaJULIMiA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOyYarouIuxcsi pPyKOBOJICTBOBATHCS B CBOEH
NEATENBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKAaMH, MPUCYIIMMH LEJIOCTHOU
CUCTEME XMMHUECKOro o0pa3oBaHus;

HaJIM4ME MMPABOCO3HAHUS SKOJIOTMYECKON KYJIBTYPhl U CHOCOOHOCTH CTaBHUTh
LEIU U CTPOUTD JKU3HEHHBIE MJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHUsS» AOCTUTAIOTCA B
€IMHCTBE Y4YeOHONH U BOCIUTATENBHOM JEATETbHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMHU, COUUOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMHU
U HaeaaMd POCCUUCKOr0 TPa)KJAaHCKOro OOILIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMM W  TpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIONIMMH  IpoIleccam
CaMONO3HAHUs, CaMOPa3BUTHS M HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH
o0yyarommxcs.

JIMYHOCTHBIE PE3YNbTATBl OCBOEHUS NpeAMETa «XUMHS» OTPaAXKaAIOT
c(hOpMHPOBAHHOCTh OMbITa IO3HABATENLHON M MPAKTUYECKOM J1€ATETHLHOCTH
oOydJaronmxcs o peajm3aliy NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIUTAHMS .



OCO3HaHHUs 00YYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEMH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

IOPEACTABICHUS] O COLMAIBHBIX HOpPMax M IMpaBUiaxX MEXIMYHOCTHBIX
OTHOILUEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIBHOCTH MPU CO3AAHUU
y4eOHBIX MPOEKTOB, PELICHUH y4YE€OHBIX U MO3HABATENbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TPUHUMAThb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHTHI IpYTUX PU aHaJIU3€ PAa3INYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUA:

LIEHHOCTHOIO OTHOUICHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJICIUIO
OTCUYECTBECHHON XHMMUH,;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M IPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUHM, KpPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUHM MU MOCIEIYIOUIEM
aHajau3e MHPOPMaLUU O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IOBEJEHUE M MOCTYIKH CBOUX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbS:

NOHUMAaHUs LEHHOCTEH 30pOBOro M 0Oe30macHoro ooOpas3a JKHA3HW,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3J10POBBIO;

cOOJIOJIEHHsI TpaBUjl OE30MacHOro OOpallleHUsT C BEUIECTBAMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOH JAEATEINBHOCTH;

NOHMMAaHUs LEHHOCTH IMPABWJI HHIMBUAYAJIbHOTO M  KOJUIEKTHUBHOIO
0€301acCHOTO MOBEICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HU JIIOJEH;

OCO3HAHMUS MOCJIEICTBUNM W HENPUATUS BPEIHBIX NPUBBIUEK (yHOTpeOICHUS
AJIKOT0J1s, HAPKOTUKOB, KypEHUS );

5) Tpy10BOIr0 BOCIUTAHMS:



KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIHLCKON
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJIAX
NESATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHUE€ B PEIICHUU MPAKTUUYECKUX 3aaad
COI[MAJIbHOM HAaIIPaBICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

HMHTEpeca K MPakTUUeCKOMY M3YUYEHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YHCJI€ HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH TI0 XUMUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPY/IAa U pe3ybTaraM TPyAO0BON AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HHAMBUIYAJIbHOH TpPAaCKTOPUH
oOpazoBaHusi, Oyaymied mnpodeccu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIecTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKU 11€71IeCO00Pa3HOTO OTHOIICHHS K TPUPOJIC, KaK HCTOUHHKY
CyIIECTBOBAHUSA KU3HU Ha 3eMJIe;

MOHUMAaHUS TJIOOAJIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
3KOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUUAIBHON CPEMBI;

OCO3HAaHMUS HEOOXOAMMOCTH MCIOJIb30BaHUSL JOCTIXKCHUN XUMUU IS
pellIeHus BOMPOCOB PAIlMOHAIBHOIO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HENpUATHUS JCUCTBUH, MPUHOCIIIMX BPEI  OKPYKaAKOIIEH
NPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE SKOJOTHYECKHUE
MOCTIEICTBUA MPEATPUHUMAEMBIX JEUCTBUM U TPEIOTBPAILATH UX;

HaJIMYKS Pa3BUTOTO 3KOJIOTMUYECKOTIO MBIIIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIbITa JESITETbHOCTH 3KOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOACTBOBAaTbCS MMM B IO3HABATEIIbHOM, KOMMYHUKATHUBHOW W COLUHUAIBHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO IIPOTHUBOCTOSITH HJEOJIOTHUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MPAKTHKH;

MOHUMAaHMUS CHeUUKA XUMHU KaK HayKd, OCO3HaHMS €€ poju B
dbopMHUpPOBAHWUY PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHWW IIETOCTHOTO
MpeCTaBICHUs] 00 OKpY KalollleM MUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu TpobJieM COXpaHCHUS
IIPUPOJHOIO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAUMMOCTH XHMHHM JUII  COBPEMEHHOMH
UMBWIN3ALAU: B €€ TYMaHUCTUYECKOW HANPABICHHOCTA W BAXKHOW POJU B
CO3/TaHUM HOBOM 0a3bl MaTEPUAIBHOW KYJIbTYpPbI, PEIICHUH TJI00aTBHBIX TTPoOIeM
YCTOWYHUBOT'O Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOW, MUILIEBOM U



AKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOCCIEYCHUH YCIOBUN
YCHEIIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO UICHA
00IIIeCTBA;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BATh
ToJTy9aeMble 3HAHMS JJI aHAIM3a M OOBSICHEHUS SBJICHUN OKPYIKAIOIIET0 MHpa U
IPOUCXO/ISIINX B HEM U3MEHCHHM, YMEHUS JIeJlaTh 000CHOBAHHBIC 3aKIIFOUCHUS Ha
OCHOBE HAay4HbIX (AKTOB M MMEIONMIUXCS JIaHHBIX C IIeJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIHLHO HCIIOJIb30BaTh XUMHUYCCKUE 3HAHUS IS
pelIeHus mpooieM B pealbHbIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENHCKON e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TO XHMHH B
COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM Tpy/Aa B pa3audHbIX chepax mpodeccruoHambHOM
NESTETHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbI

MertanpeaMeTHbIE PE3yIbTaThl OCBOCHHS YUEOHOTO TpeaMeTa «XHUMHUS» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIHOYAIOT:

3HaYUMBIE I (QOPMUPOBAHHUS  MHPOBO33PEHHUS  OOydarOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEIMETHBIC) OOIEHAayYHbIE TTOHITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEONU(PHUKY METOJOB TO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHsl, SBJICHUE,
IIPOIECC, CHCTEeMa, HAyYHBIA (DAaKT, MPUHIUI, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeIOBaHNE, HAOIOIeHNE, M3MEPEHNE, DKCIIEPUMEHT U JAPYTHE);

yHUBEpCaAIbHBIC YUeOHBIC NEWCTBHs (TIO3HABAaTEIbHBIC, KOMMYHHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIne dbopmupoBaHue (byHKIIMOHAIBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yYarOITNXCS;
CIIOCOOHOCTH O0yJaroIIIXCS WCIIOJIb30BaTh OCBOCHHBIE

MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHbIC
JNIEUCTBUS B MIO3HABATEIIHON U COLIMAIIbHOM MPAKTHUKE.

MeranpeaMeTHbIE PpE3YJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y49eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH ¥  PEryJISTUBHBIMU
JICUCTBUSIMU.

OBJajenue YHUBEPCAJIbHBIMHU Y4eOHbIMU No3HaBaTeJbHbIMH
JIeUCTBUSIMU

1) 6a30Bble JIOTHYECKHUE TeliCTBHS:



CaMOCTOATENLHO  (OPMYIMpPOBaTh W AKTyalW3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpEACNISITh 1M JACATEeNbHOCTU, 3aJaBasi MmapamMeTpbl U KPUTEPUU UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI JAESTEIHHOCTU C TOCTABICHHBIMU LETISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHHWI MPHUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU TOHATUN M YCTaHABIMBATH UX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME MMOHSTHUS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAaHUS H KPUTEpUHM IJIs KiIacCU(PUKAUU BEIIECTB U
XUMHUYECKUX PEAKIUN;

yCTaHaBJIMBaTh TMPUYUHHO-CIECJCTBEHHbIE CBSI3U MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pACCyXACHUS (MHIAYKTUBHBIC, JCAYKTUBHbBIC, IIO
aQHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSIX, HOPMYIUPOBATH BBIBOJIBI U 3aKJIIOUCHUS;

IMPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CHMBOJINYECKHE
(3HAKOBBIE) MOJIENIU, MPEOOPA30BBIBATH MOAEIIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) OJJIeMEHTa, XuUMuUYeckas (opmysia, ypaBHEHHE XHUMHYECKOU
peakluy — TMpU PEIICHWH Y4YeOHBIX MO3HABATEIBHBIX M TMPAKTHUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIIeI0BaATEIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKIuii;

dbopMyIHpOBATH MENN U 33191 UCCIICIOBAHMS, UCTIOIb30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI (POPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMU CAMOCTOSITEIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
YYEHHUYECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popmMyIupoBaTh
00001IEHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTU PE3YyJIbTATOB UCCIIEI0BaHUS,
COCTaBJIATh OOOCHOBAHHBINM OTYET O MpOoeIaHHOM padboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIEIOBATENIbCKOW U MPOEKTHOM
NESATENBbHOCTH, TPOSBISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3ajlady, MNPUMEHEHUIO Pa3IUYHBIX
METOJI0B MMO3HAHHSL.

3) pabora ¢ napopmanueii:



OPUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX WHMOpmarmu (HAydHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHUs, CIPaBOYHbIE MOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh MHPOPMALMIO PA3IUYHBIX BUAOB U (HOpM
Ipe/ICTaBICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEIPOTUBOPEYUBOCTb;

(GopMyIHpOBaTh 3aMpPOChl U TPUMEHATh PA3IMYHBIE METOJbI MPU MOUCKE U
orbope wuHoOpManMu, HEOOXOAMMOW JJid BBINOJHEHUS Y4YeOHBIX 3ajaad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYI0  (GOpMy  MpEACTABICHUS
uHdopmaruu (cxembl, rpaduKe, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIB30BaTh HAy4YHbIA A3BIK B KayecTBE CpejacTBa npu pabore ¢
XUMUYECKOM uH(pOpMaIeil: NPUMEHATh MEXIpeAMETHbIE ((U3ndyecKkue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPbI, HOMEHKIIATYPY;

UCIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HarJIAIHOCTH.

OByajeHNe YHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHU AeHCTBUAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAaEMOM TeMbl B XOJ€ IHUAJIOra U/Uiu
JIUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBaTb CBOU  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS IPEAJIOKEHHON 3a/1a4;

BBICTYNATh C MpE3EHTAIMEel pe3ylbTaTOB IO3HABATENILHON NESITEeNbHOCTH,
HOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBITOJIHEHUU
XUMHYECKOTO 3KCIEPHUMEHTA, MPaKTUYeCKOW paboThI MO HCCIEI0BAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajan3aliui y4eOHOTO MpoeKkTa U (GOpMyINpOBATh BBHIBOIbI
[0 pe3yJabTaTaM MPOBEIEHHBIX HCCIECHOBAHUN IMYTEM COTJIACOBAHUS TMO3ULIHAN B
X0J1e 00CYX ICHUSI 1 OOMEHa MHEHHUSMH.

OBjajieHNe YHUBEPCAJbHBIMH PeryJATHBHbIMU JeHCTBUSIMHU:

CaMOCTOATENIbHO IJIJAHUPOBAaTh W OCYIIECTBIATH CBOIO IO3HABaTEIbHYIO
NEeSATENbHOCTh, ONpenaessis e€ Lead W 3aJadyd, KOHTPOJIHUPOBATH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATH TMpEIjaraéMblii aJIrOpuT™M JACUCTBUN IpHU
BBIMIOJJHEHUH YYE€OHBIX UM HCCIEAOBATEIbCKUX 3a7ad, BbIOWpaTh Hauboiee
3 PeKkTUBHBIN CMOCO0 HMX PEIICHHS ¢ Y4E€TOM TOJIyYeHUsS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHaIN3a
Y CAMOOLICHKH.

IHPEJMETHBIE PE3YJ/IBTATBI

10 KVIACC



IIpeameTHple  pe3ynbTaThl OCBOEHUs Kypca «OpraHudeckas XuUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUM O XHUMHYECKOH  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, pPOJIM XHUMHUM B TO3HAHUM SIBIICHUU
Opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIsl pElIeHUs MPAKTUYECKHUX 3314
M 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M MPHPOIHOM
cpene;

BJAJICHHE  CHUCTEMOM  XMMHMYECKMX  3HAHWM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJAraIIUe TMOHATHS (XMMHYECKUU 3JIEMEHT, aToM, 3JIEKTPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyia (pa3BEpHyTas M COKpallEHHAas), MOJb, MOJIApHas
Mmacca, MOJIIpHBIA OOBEM, YIJIEpOAHBIN CcKelleT, (yHKIMOHaANbHAsg TIpyMIa,
paaukain, U30MepHUs, U30MEPbl, TOMOJIOTMYECKUI PAJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCIIOPOJ] U a30TCOJAEpXkAIINE COCAMHEHHUS, MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHs CTPOCHUS
opranmyeckux BeuiecTB A. M. byriepoBa, 3aKOH COXpaHEHHsI MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XHMHH; MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXallue B OCHOBE NOHMMAaHUS NPUYUHHOCTH W CUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (PAKTOJIOrMYECKUE CBEJECHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXHEMIIMX OpPraHMYECKUX BEIIEeCTB B OBITY U
IPaKTUYECKOMN AESTEIIbHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEpPHbIE MPU3HAKU IOHSATHUH,
YCTaHABJIMBATh MX B3aMMOCBSA3b, UCIOJb30BATh COOTBETCTBYIOINE IOHATUS IPU
OMMCAHUM COCTaBa, CTPOCHMS U IPEBPALIEHUN OPraHUYECKUX COCTUHEHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOIb30BATh XUMHUYECKYI) CHUMBOJHKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpalIEHHON)
(GopMysl OpraHMYECKMX BEIIECTB U ypaBHEHUM XMMHUYECKUX peakLuH,
U3rOTAaBJIMBATh MOJEIH MOJIEKYJ OPraHMYECKHUX BELIECTB JUISl WILTIOCTPALUHA HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIEKHOCTh H3YUYEHHBIX
OpraHMYECKHX BEUIECTB II0 MX COCTaBy M CTPOEHUIO K OIPEACIEHHOMY
KJIaccy/Tpynmne CcoeluHeHu (yriaeBOJOpOMbI, KHUCIOpOA M a30TcoeprKalliue
COCIMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaThb MM Ha3BaHUS 110
cuctematuueckoir Homenknarype (IUPAC), a takxe NpPUBOAWTH TpUBHAIbHbBIC
Ha3BaHUS OTJACJIBHBIX OPraHMYECKUX BEUIECTB (ITWIEH, IPONWIEH, alleTUJIEH,
ATHJICHTJIUKOJb, TIULEPHH, (EHOJ, (OopMalbIerull, aleTaabAeru, MypaBbUHas
KHUCJIOTa, YKCYCHAsl KUCII0Ta, OJIEMHOBASI KUCIOTA, CTE€APUHOBAs KMCIIOTA, TJII0KO03a,
(dpykTo3a, KpaxmaJ, LeUI0J103a, TIUINH);



c(OPMHPOBAHHOCTh yMEHUS ONPEACISTh BHUABI XUMHUYECKON CBS3H B
OpraHWYECKUX COCTMHEHUSX (OUHAPHBIC U KPATHEIC);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHATHh TIOJOXKCHHUS TEOPUU CTPOCHHUS
opranudeckux BemiectB A. M. byriepoBa st 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(OPMHPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
Gu3HYeCKue W XUMHUYECKHE CBOMCTBAa TUIWYHBIX MPEICTABHTENICH pPa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIUJIEH, alleTUJIEH,
Oyramgmen-1,3, metunOyraauen-1,3, OC€H30J, METAHOJ, 3TAHOJ, ATHJICHTIHKOIIb,
IIAICpYH, (EHOJ, alleTalbICTH I, MypaBbUHAsS W YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxmaJl, [eJII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIH C
UCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHHUKHU YTIICBOJIOPOTHOTO
CeIpbsi  (HedTh, NPUPOIHBIA Ta3, yrojb), CHOCOOBI HUX MEepepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHA TPOBOJAUTH BBIUYUCICHHUS 110 XWMHUYECKHM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TMPOIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB UJIU MPOIYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B XUMUHU TIPH U3YUYEHUU BEIICCTB M
XUMUYECKUX SBJICHUN (HAOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS IS TPUHSATUS PEIICHUA B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsSX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuJja MOJIb30BAHUS XUMUYECKOM
NOCy/I0Ol U JIaDOpaTOPHBIM O0OpPYJOBAaHHUEM, a TaKKe IMpaBwia OOpalieHus ¢
BEIIECTBAMHA B COOTBETCTBUHM C MHCTPYKIIUSMH IO BBITTOJIHCHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHUN IUTAHUPOBATH U BBIMOJHATH XUMHUYECKHM
AKCTIEPUMEHT (IIPEBPAIICHNS] OPTAHUYECKHUX BEIIECTB IMPU HArPEBaHUH, MOTyUYCHUE
ATUJICHA W W3YYCHHE €r0 CBOWCTB, KAYECTBCHHBIC PEAKIUU OPraHUYECKHX
BEIIECTB, JeHarypalusi OCJKOB MpH HArpeBaHUU, I[BETHHIE pEaKIMU OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMH TEXHUKH OE€30MAaCHOCTH TpU OOpalieHuu ¢
BEIIECTBAMH W J1A0OpPAaTOPHBIM O0OpYJOBaHUEM, TIPEIACTABIATH PE3yJIbTATHI
XUMUYECKOTO OSKCIEpPUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii u GopMyJIUpPOBaTH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB;



cOPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHaJM3UPOBATH XHUMHUYECKYIO
uH(poOpMaIMIO, MOIYYaEMYyK0 U3 pa3HbIX HCTOYHHKOB (CpelIcTBa MAacCOBOM
uHdopmaiuu, IHTEpHET U ApyruX);

chOpMHPOBAHHOCTh ~ YMEHHMH  cOONIOAATH  MpaBWJia  DKOJIOTMYECKH
[eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXpaHEHHUsl CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON Cpenbl, OCO3HABATh
OMAacHOCTh BO3JECUCTBUS Ha >KUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MoHUMas cMbica mokaszarens [IJIK, mosicHaTh Ha mpumepax crmocoObl
YMEHBUIEHUS W TNPEJOTBPAIIECHHUS HMX BPEAHOIO BO3JECUCTBUS HA OPraHU3M
YEJNO0BEKA;

JUIst 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS: YMEHUE
OPUMEHSATh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJax II03HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

Ui CIENBbIX M CJIa0OBUIASIIMX OOYyYalOIIMXCs: YMEHHE MCIOJIb30BaTh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMHYECKUX

dbopmyt.
11 KUIACC

[IpenmetHBIE pe3ynbTaThl OCBOCHHUS Kypca «OOmas M HeopraHuyeckas
XAMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOHM COCTaBJISIOIICH
€CTECTBCHHO-HAyYHOM KApTHUHBI MHpa, pPOJIM XUMHUUA B TIO3HAHUU SBJICHUU
npupoapl, B (GOPMUPOBAHWMU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(bYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS TPAKTUISCKUX 3a71ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATraloIINe IMOHATHS (XUMHYECKUN D3JEMEHT, aToM, u3orom, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, DJICKTPOOTPUIATEIIBHOCTh, CTETICHb OKUCJICHUS, XMMUUYECKasl CBA3b
(KkoBaJICHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOIHAs ), KpUCTAIUIMYECKas PEIIETKa,
TUNBl XUMHYECKUX  PEAKIMUH, PaCTBOpP, DIJIEKTPOJUTHL, HEIICKTPOIUTHI,
AJIEKTPOJINTUYECKAsd JAUCCOLMAIUS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peaKIMu, XUMHUYECKOE PaBHOBECHE); TCOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON JUCCOLMalnM, nepuoandeckuid 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MACChl BEIECTB, 3aKOH COXPAHECHUS W MPEBPALICHHUS SHEPTUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHUS IPUYMHHOCTU U
CUCTEMHOCTH XWMHUYECKHUX SIBICHUH, (PAaKTOJIOTHYECKHUE CBEJCHHUS O CBOWCTBAX,



COCTaBe, MOTYyYEHUH U 6€30IMaCHOM MCIIOJIb30BaHUHN BOXKHEUIIINX HEOPTaHUUYECKHUX
BELIECTB B OBITY U IPAKTUYECKOM IEATEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSATHIA,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IMpPU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHUI;

c(OpMHPOBAHHOCTh YMEHHUI HCMOIb30BATh XUMHUYECKYI0 CHUMBOJHKY IS
coctaBieHuss (HOpPMYyJ BEIIECTB M  yPaBHEHUH  XHUMHYECKUX  PEaKIuH,
cuctematuyeckyro HomeHkaatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHMYEeCKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, TamiéHas
U3BECTh, HETAIIEHAS] U3BECTh, MUThEBAs CO/A, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM ONpPEACATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCAMHEHUAX PA3JIUYHOrO COCTaBa, BUJ XUMHUUYECKOU
CBA3M (KOBAJIEHTHAs, NOHHAs, METANINYECKas, BOJAOPOHAsA) B COCIUHEHUAX, TUIl
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs, METAJJIMYECKas), XapakTep Cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/Tpynmne
COEIMHEHHH (TMPOCThIE BEIIECTBA — METAJUIBl U HEMETAJIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIC THAPOKCUIBI, COJH );

c(hOpMUPOBAHHOCTh YMEHHI paCKpbIBaTh CMBICI MEPUOAUYECKOrO 3aKoHa JI.
N. MeHnneneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLTYIO, O0BICHUTEILHYIO
Y TIPOTHOCTHYECKYI0 QYHKIIUU;

c(hOpMHPOBAHHOCTh yMEHUN XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3JIeMeHTOB |—4 mnepuonoB Ilepmoandeckon cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHaeneeBa, MCIONb3ys MHMOHSATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUMU
1o nepuoaaM u rpynnam [lepuoguueckoit cucTeMbl XUMUYECKUX 351eMeHTOB /. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHMH  XapaKTepu30BaTh (OMHUCHIBaTh)  OOIIHE
XUMHAYECKHME CBOMCTBA HEOPraHWYECKMX BEIIECTB  PaA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMHPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATh XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM MPU3HAKAM (YUCIY M COCTaBY pPEarupyrollux BEUIECTB, TEILNIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKHUCICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peakIMK, YYacTHIO KaTaau3aropa);



c(hOpPMHPOBAHHOCTh YMEHHM COCTAaBJISTh YPABHEHHS PEAKIMI pa3IUIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPAaBHEHUS PEAKIIMA MOHHOTO 0OMEHA, YUHUThIBAs
yCIJIOBHSI, TIPH KOTOPBIX OTH PEAKIIUU UIAYT 0 KOHIIA;

c(OpMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKINH, TMOJATBEPKIAIOIIHNE
KaueCTBEHHBI COCTaB pAa3MYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTraHWYECKHUX
BEIIICCTB;

c(OpPMHPOBAHHOCTh yYMEHHH  pPaCKpbIBaTh CYIIHOCTh  OKHCJIUTEIBHO-
BOCCTAaHOBUTEJHHBIX PEAKIIUA MOCPEJACTBOM COCTABJICHHS AJICKTPOHHOrO OanaHca
ATUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
pPEeaKIMK OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(hOpMHPOBAHHOCTh YMEHHUW XapaKTePU30BaTh XUMHYECKHE IIPOIIECCHI,
JeXalllde B OCHOBE MPOMBIILJIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAyYHBIX MPUHIMIAX U
HKOJIOTMUECKUX MPoOIeMax XHMHUECKOTO IPON3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYUCICHHUS C HCIOJb30BaHUEM
MOHSTUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUW Tra30oB
IpY XUMHYECKUX PEaKIMsIX, MAcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 yYaCTBYIOIIMX B pEaKUUu
BEIIECTB, TEIJIOBOro d((dekTa peakiiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MTpaBUja MOJIb30BAHUS XUMUYECKOM
nocyAod M J1abopaTOpHBIM OOOpYyIOBAaHUEM, a TaKXe MpaBuia OOpalleHHus C
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH TIO BBIITOJIHCHHIO J1a00OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh yMEHUW TUIAHUPOBATh W BBIIONHATH XUMHYECKHUI
HKCIIEPUMEHT (Pa3I0KEeHHE MEePOKCHIa BOAOPOJA B MPUCYTCTBHM KaTalu3aTopa,
OnpeNeleHue Cpellbl PacTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCATHLHOTO
WHIMKATOPA, BIMSHUE Pa3IN4HbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIUH,
peaknuy MOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIMN Ha cyibdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad TI0
TeMaM «Metamiey U «HeMeramib»y) B COOTBETCTBHM C NpPAaBWJIAMH TEXHUKU
0e30macHOCTH MPHU OOpAIIEHUH C BEIIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0OBAaHUEM,
MPEACTABIATh PE3YJNbTaThl XHMHUYECKOTO JKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaknuid W (OPMYIUPOBATh BBHIBOABI Ha OCHOBE
ATUX PE3yJIbTATOB,;



c(OPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO
uH(pOpMaIMIO, MOJIYYaEMYyK U3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MAacCOBOM
KOMMYHUKaIK, THTepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  cOONIOAATH  MpaBWJia  DKOJIOTMYECKH
[eJIeCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXpaHEHHUs CBOETO 3J0pPOBbA U OKPYKAIOIIEH NPUPOAHOW Cpedbl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUS HA KUBbIE OPraHU3MbI ONPEACIEHHBIX BEUIECTB, TOHUMAs
cmpicn mokazatens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIIEHUS U
NpeAOTBPAIICHUS UX BPEHOTO BO3/ICHCTBHS HA OPraHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE
OPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYINHBIX METOJAX TO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBJICHUM;

JUIA CIIETIBIX M CJIAa0OBUIALIMX OOYYalOUIMXCA: YMEHHE HCIIO0JIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB M TeM (ungposbie)
Ne ni/m Kontpoasnsie | IlpakTnuyeckue
NMporpaMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsI pecypenI
Pasnea 1. TeopeTndyeckue 0CHOBBI OPraHU4eCKOM XUMUH
[IpenmeT oprannueckoit xumuu. Teopus
1.1 CTPOCHHMSI OPTraHUYECKUX COSTUHEHUN A. 3
M. bytieposa
Hroro no paszueny 3
Pa3pnen 2. YriaeBogopoabst
2.1 [IpenenbHbIE YTIEBOIOPOIBI — AKAHbI 2
29 HenpeneabHble yrieBoaopoabl: 6 1
aJIKeHbI, AJIKaUEHbI, AJIKUHbI
2.3 ApomaTu4ecKue yriieBO0pOIbI 2
54 IIpupoaHbie HCTOYHUKH 3 1
YIJ1eBOJOPOJAOB U MX NepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciaopojaconep:kamnue oprannieckue coeJHHEeHHus
3.1 Crupter. @enon 3
39 Anppaerunsl. KapOoHOBBIE KUCTOTHI. - 1
CrnosxHbie 3(upsl
3.3 YriaeBoabl 3 1




Hroro o pasueny 13

Pasznen 4. A30Tcoz[ep>lcaume OpPraHnveCKue COCANHCHU A

4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 3

Htoro no pazneny 3

Pa3pnen S. BbicokOMOJIEKY IsIpHbIE COCAUHECHUS

5.1 ILnacTmaccesl. Kayuyku. Bosiokna 2
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2

BblaeneHHble YPOKKU NpoBeAeHbl C UCNOb30BaHUEM CpeAcTB 0bydeHMaA U BOCNUTAHNUA LeHTpa 06pa3oBaHMA eCTeCTBEHHO-HayYHON N TEXHO0rMYeCcKo
HanpaBaeHHocTen «TouKa pocTa»




11 KJIACC

KoanuyecTBO 4acoB

HaunmeHnoBaHue pa3iesioB U TeM JICKTPOHHbIE
Ne /o Kontpoabnbie  Ilpaktuueckune  (uupposbie)
nporpamMmel Beero padoThI padoThl o0pa3oBaTeJIbHbIE
pecypchl
Pa3znen 1. TeopeTnueckne 0OCHOBBI XMMUM
Crpoenne atomoBs. Ilepnoanyeckunii
11 3akoH u [lepuoanueckasi cucrema 3
xumu4yeckux djaementon /. U.
MenpgeiaeeBa
19 CrtpoeHnue BemiecTBa. MHOT0OOpasue 4
BEIIIECCTB
1.3 XUMHUYECKUE PEAKLIUU 6 1 1
Hroro no pazueny 13
Pa3nea 2. Heoprannueckasi XuMmust
2.1 MeTajuibl 6 1
2.2 HemeTtasr 9 1 1
23 CBsI3b HEOPTAHMYECKHUX M OPTaHUICCKIX 9
BEIIICCTB
Hroro no pazaeny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMHUS U )KU3Hb 4 ‘ ‘
Hroro no pazueny 4
OBIIEE KOJJMYECTBO YACOB 10 [IPOTPAMME 34 2 | 3 |

BblaeneHHble YPOKU NpoBeAeHbl C UCNOb30BaHNEM cpeacTB 0byyeHUA M BocnMTaHMA LleHTpa ecTecTBEHHO-Hay4YHOMN M TEXHOIOrMYECKOM
HanpaB/eHHOCTEN LUeHTpa obpa3oBaHuA «ToYKa pocTa»




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosuvecTBO yacoB JIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontponbubie | IMpaktirieckie 121[3yqeﬂml sﬁ[izonaTeanble
padoThbI padoThbI pecypenI

IIpeamer opraHu4ecKoOi XUMUH, €€ 1

BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHUE

Teopust cTpoeHUsI OpraHUYECKUX

coenuHenuit A. M. bytneposa, e€ 1

OCHOBHBIE I10JIOKEHHUS

[IpencraBnenue o KIaccupUKauu

opraHnyeckux Bemects. Homenkiarypa 1

(cuctematuyeckasi) U TPUBHAJIbHBIE

Ha3BaHMsI OPraHUYECKUX BELIECTB

AJIKaHBI: COCTAB M CTPOEHHE, 1

rOMOJIOTHYECKUH PsJ

MeraH u 3TaH — npocTeuime 1

MIPEICTAaBUTEIH AJIKAHOB

AJIKEHBI: COCTAB H CTPOEHHE, CBOCTBA 1

DTWIEH U MPONWIEH — MPOCTEUIIHE 1

MIPEACTAaBUTEIN AIIKEHOB

[Ipaktugeckas padora Ne 1. «Ilomyuenue 1 1

STHJIEHA ¥ U3yYEHUE €TO CBONCTBY

Aakaauenbl. byraguen-1,3 n

MeTmi0yraagueHn-1,3. [loaxyyenue 1

CHHTETHYECKOI0 KayuyKa M pe3uHbl




10

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHMUSI,
TOMOJIOTHUECKHUN psifl. ALETHIIEH —
MIPOCTENIINN IPEICTABUTEND aJIKUHOB

11

Boruncnenus no ypaBHEHUIO XUMHUUECKON
peakIu

12

ApeHsl: 6eH3071 1 TOIY0J. TOKCHYHOCTH
apeHoB

13

I'eneTuyeckasi cBsI3b YIJ1€BOI0POI0B,
NPUHAJIEKANUX K Pa3THYHBIM KJIaccam

14

IIpupoaHble HCTOYHUKH YIJI€BOIOPOI0B:
NPUPOAHBINA ra3 U MONMYTHHIE HePTAHDbIE
rasbl, He)Th ¥ MPOAYKTHI €€
nepepadoTku

15

IIpupoaHble HCTOYHMKH YIJIEBOJIOPOI0B:
NPUPOJHBIN ra3 M NONMyTHbIE He(PTAHBIE
ra3ol, He)Th ¥ NPOAYKTHI eé
nepepadoTKu

16

Kontponbnas paboTa mo pasaeny
«YTIeBOAOPOABD)

17

Hpeﬂeanme OAHOATOMHBIC CIIUPTHI:
MCETAHOJ U 3TaHOJI. BOI[OpOI[HaH CBA3b

18

MHOroaTOMHBIE CIUPTHI: STUIICHTIIUKOJIb U
TIULEPUH

19

@DeHOII: CTPOCHUE MOJIEKYIIBI, (hU3NYeCcKHe
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20

Anpaeruabpl: GopManbaeTua u
arerajgpaerun. Amerod

21

OnHOOCHOBHBIE TIpE/IeNIbHBIC KAPOOHOBBIE




KHCJIOTBI: MypaBbUHAA U YKCYCHasA

[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 pacTBopa YKCyCHON KHUCIIOTBD)
CreapuHOBas U OJIEUHOBASI KUCIIOTHI, KaK

23 MPEACTAaBUTEN BBICIINX KapOOHOBBIX
KHCJIOT

24 Mpli1a KaK COJIM BBICIIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIEe IeHCTBHE
CrnosxHble 3¢upbl Kak MPOU3BOJIHBIE

25 KapOOHOBBIX KUCIIOT. [ HAPOITN3 CIIOKHBIX
3¢upoB

26 XKupsl: runponus, npuMeHeHue,
OMoJIOTHYECKasi POJIb )KUPOB
YrieBoabl: cOCTaB, KJIacCH(pUKaLU.

27 Baskuelue npeacTaBuTe/Nd: IJII0K03a,
(ppykrTo3a, caxaposa

)8 Kpaxmai u 1emiton03a Kak IpupoIHbIe
MOJINMEPBI
Kontposnbnas padota no pasaeny

29 «Kucnopoacoaep:xaiiie opraHn4eckue
COEJIMHEHUS

30 AMMHBI: METHJIAMUH U aHUJIUH
AMUHOKHCIIOTHI Kak aM(pOTepHbIC

31 OpPraHHYECKHUE COCTUHEHUS, HX
O6uosiornyeckoe 3HaueHue. [lentuast

32 bejku kak npupoaHbie

BBICOKOMOJIEKYJIAPHBIC COCIMHCHUSA

33

OCHOBHBIE TTOHATHS XUMHH




BBICOKOMOJIEKYJIIPHBIX COEIUHEHUIN

OcHOBHbIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COeTMHEHMIA. 1
IliiacTmaccebl, Kay4yKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 34 2 2

BblaeneHHble ypOKKU NpoBeaeHbl C NCMONb30BaHUEM CPeacTB 06yqum-| 1M BOCNUTAHUA LEHTPA 06pa3OBaHMF| ECTECTBeHHO-Hay‘-IHOﬁ N TEXHONOINYECKOM
HaﬂpaBHEHHOCTeVI «TouKka pocta»




11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTH4eckue
padoTbI

Jlara
U3y4eHHs

DJIEeKTPOHHBIE
nu@posbIe
oOpa3oBaTeJibHbIE

pecypchl

XHUMHYECKHI DJIeMEeHT. ATOM.
DJIeKTPOHHAsA KOHQUTYypalusi AaTOMOB

Ilepuoanueckuii 3akoH u [lepuonnueckas
crcTeMa XUuMHuYeckux saeMmenToB Jl. WM.
Menpeneesa, UX CBSI3b C COBPEMEHHOM
TEOPHUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHUX DJIIECMEHTOB M MX COCTMHCHHH 110
rpYIINaM | NepruoaaM. 3HaueHUe
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xumuueckux anemenToB /.M. MenjieneeBa B
Pa3BUTUHU HAYKHU

Crtpoenue BemecTBa. XMMUYECKasl CBSA3b,
eé BU/bI; MeXaHU3MbI 00pa30BaHUA
KOBAJICHTHOI1 cBsi3U. Bogopoanas cBs3b

BanenTtHOCTb. DIIEKTPOOTPULIATENEHOCTD.
Crenenb okucieHus. BemecTBa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS

IIonsatue o AUCIICPCHBIX CUCTCMAX.
HcTuHHBIE U KOJIIOUIHEIE pacTBOpPBLI.
MaccoBas 101 BElleCcTBa B pacTBOpC




Knaccudukanus 1 HOMeHKIaTypa
HEOPraHWYECKUX coeNuHeHui. [ eneTnueckas
CBSI3b HEOPIaHUYECKHUX BEIIECTB, PA3JIMUYHBIX
KJIaCCOB

Knaccudukanus XuMHUIeCKuX peakiiuii B
HEOPraHWYECKOW N OPraHUYECKON XMUMHH.
3aKOH COXpaHEHMs MAacChl BEIIECTB; 3aKOH
COXpaHEHMs U IIPEBPALICHUS SHEPTUU IPU
XUMHUYECKHUX PEAKIUAX

Cxopoctb peakuun. OOpaTUMBbIC PEaKITHH.
XUMHUYECKOE paBHOBECHUE

10

[Ipaktuyeckas pabora Ne 1. «Biusinue
pa3nuYHbIX (AaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkLum»

11

DJIEKTPOJIUTHYECKAS THCCONHALIHS.
IMousiTie 0 BoxopoaHoM noka3aresie (pPH)
pacTBopa. Peakuun moHHOT0 00MeHA.
I'maposn3 oprannyeckux u
HEOPraHWYeCKUX BellecTB

12

OKHCINTEIBbHO-BOCCTAHOBUTE/IbHBIE
peaxknuu. Ilonsitue 00 nekTpoIN3e
PacCIIaBOB H PACTBOPOB coJieii

13

KonTtponbHas paboTa mo pasaeny
((TGOpCTI/I‘-ICCKI/Ie OCHOBBI XUMHUN»

14

MeTa/uibl, HX M0JI0KEHHE B
Ilepuoauyeckoii cucTteMe XUMHYECKHX
anemeHToB JI. U. MeHaeeeBa u
0C00EHHOCTH CTPOeHUs1 aToMOB. O01IHe
(pusnyeckne cBOIICTBA METAIIOB




15

CrutaBbl METAJIOB. DJIEKTPOXUMUYECKHUN ST
HaIpsKEHUH METaJUIOB

16

XHUMHUYECKHUE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATPUH, Kaaui, KaJabIlui, MarHUH,
ATIOMHUHHK) U UX COCTMHCHUNA

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeIUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COE€IUHEHNN

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCIIEPUMEHTAIBHBIX 33124 110 TeME
«Metamnp»"

20

Hemeranibl, X MojgoxeHue B
[Tepuoauueckoit cucteMe XUMUYECKUX
anemenToB JI. . Menneneena u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAJIOB.
Annotponusi HEMETaUIOB (Ha IPUMEPE
KHCIIOpOJia, cepbl, hocdopa u yrieposaa)

22

XHUMHUUYECKUE CBOMCTBA IaJIOTE€HOB, CEPBI U UX
COCIUHEHUN

23

XUMHYECKUE CBOMCTBA a30Ta, (hocodpa u ux
coeqUHEHUN

24

XHUMHUYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U
UX COCIUHEHUN

25

[IprMeHeHne BaXKHEUIINX HEMETAJUIOB U UX
coeqUHEHUN

26

O00011eHHUE U CUCTEMATU3ALMS 3HAHUM 110




TeMe «HemeTrameny. Berancienns mo
YPaBHCHUAM XUMHUYCCKUX peaKunﬁ n
TCPMOXUMHYCCKUC paC‘{éTLI

[TpakTuueckas padborta Ne 3. «Pemnienue
27 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 1
"HemeTaimib!'"»

KonTponbhas pabora o temam «MeTabh

28
u «Hemeramib

29 Heoprannueckue u OpraHMueCcKue KUCIOTHI.
Heoprannueckue u opraHn4eCKue OCHOBAHMS

AmpoTepHbIe HEOPraHUIECKHE U
opranudeckue coeuHeHus. ['eneTnueckas
CBSI3b HEOPTAaHMUYECKUX U OPTaHUIECKUX
BEILIECTB

30

Posb xumun B 00€CTICUEHUHN KOJIOTUICCKOM,
31 HHEPreTUUECKON U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTHH MEIUIIUHBI

[IpencraBneHus: 06 0OMMX HAYUHBIX
32 [PUHLIMIIAX POMBIIIIEHHOTO MOJY4YEeHUS 1
BAKHEUILNX BEIIECCTB

33 YenoBek B MHPEC BCIICCTB U MATCPUAJTIOB

34 XuMHS ¥ 3J0POBbE YEITOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 34 2 3

BblgenieHHble YPOKM NMPOBeAEHbI C UCNONb30BaHNEM CPEACTB 06YYEHUSA N BOCMUTAHUA LLEHTPA 06pa3oBaHMA ecTeCTBEHHO-HAY4YHOW U TEXHOIOTMYEeCKOoM
HanpasieHHocTen «TouKa pocTa»







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB U.I"., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3narenscTBo «IIpocBenieHne»
Xumus / IM'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIMOHEPHOE

obmectBo «M3narenbcTBo «IIpocBemenue»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA
Xumus / IM'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIMOHEPHOE

obmectBo «M3narenscTBo «IIpocBemienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POIII
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