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INOACHUTEJIBHAA 3AIITMCKA

[IporpamMMa 1Mo XMMHUHU Ha YpOBHE CpeJHEro oOIiero odpa3oBaHus pa3paboTaHa
Ha ocHOBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 obpazoBaHuu
B Poccwmiickoit ®enepanum», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (emepaabHOM
oOpasoBarenbHON MporpaMMbl  cpeaHero oobmero obpaszoBanus (DPOIT COO),
IpEACTaBICHHBIX B DenepasbHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHJApTe
COO, c¢ yuérom Konuenuuum npenogaBaHus Yy4eOHOro mnpeaMera «XUMUS»
B 00pa3oBarenbHbIX opranu3anusax Pocculickoii @enepannu, peaqu3yomUX OCHOBHbBIE
oOpa3oBaTelbHbIE TPOTPAaMMBbI, U OCHOBHBIX TMOJIOKeHUH «CTpaTeruu pa3BUTHUS
BocniuTanusi B Poccuiickoii @enepaunn Ha niepuon a0 2025 roma» (PacnopsbxeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0OB K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEICICHUIO 00IIeH
CTpaTeruu OOy4YeHUs, BOCIIUTAHUSA U Pa3BUTHS OOYyHarOUIUMXCS CPEICTBAMH Y4eOHOTrO
npenmera «Xmmus» g 10-11  kmaccoB Ha  6a30BOM  YpOBHE  COCTaBHIIU
koHuentyanbHble mnonoxkeHus @OI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJCp)KaHUS, pE3yJbTaTOB OOydYeHHST U TpeOOBaHUMNW K YPOBHIO TIOJATOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUM € NaHHBIMM IOJIOKEHUSMU Mporpamma 1o XuMuu (06a30BbIN
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 0OOpa30BaHUS:

yCTaHaBiIMBaeT o00sA3aTeNbHOEC (MHBApUAHTHOE) TMPEIMETHOE  COJIEepKaHHeE,
onpeaensieT KOJIMYECTBEHHbIE U KaYECTBEHHBIE €r0 XapaKTePUCTUKHU HAa KaKJIOM dTamne
U3Y4YEeHUs MpeaMeTa, MpeaycCMaTpuBaeT NMPUHLHUIBI CTPYKTYPUPOBAHUS COAECPKAHUS U
pacrpeesieHus ero Mo Kiaccam, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;

naéT MpUMEpPHOE pacrhpeiesieHne y4eOHbIX YacOB IO TEMAaTHYECKUM pas3ieiiam,
PEKOMEHIyeT MPUMEPHYIO TMOCJIeI0BAaTeIbHOCTh HW3YUYEHUSI OTICIBHBIX TEM Kypca
C Y4ETOM MEXIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKK Y4EOHOTO Mpoliecca,
BO3pacTHBIX ocobeHHoctel obyyvaronuxcst 10-11 kmaccos;

Ta€T METOAMYECKYI0 MHTEPIPETAINIoO IeJied HM3ydeHHs] TpeaMeTa Ha YpOBHE
COBPEMCHHBIX TNPHOPUTETOB B  CHCTEME cCpeaHero oOmero  oOpa3oBaHMS,
COZIEPKATEIHPHON XapaKTEPUCTUKU TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS OCHOBHOM
o0pa3oBarenbHON MPOTPaMMBI  CpeHEero  o0mero oOpa3oBaHUsl  (JTUYHOCTHBIX,
METaNpeMETHBIX,  TMPEIMETHBIX), OCHOBHBIX BHJIOB  Yy4eOHO-TIO3HABATEIHHOU
NEATETLHOCTH O0ydYaromierocss 1O OCBOCHHIO cojepkanust mpeamera. [lo Bcem
HA3BaHHBIM TIO3UIMSM B TIpOrpaMMe IO XHUMHH COOJIOJIeHA TPEEeMCTBEHHOCTh
¢ ¢enepanpbHOM pabodei MPOrpaMMOM OCHOBHOI'O OOIIEro oOpa3oBaHHUS 110 XHUMHH
(mmst 8—9 kmaccoB 0Opa3oBaTEIBHBIX OpraHU3aIlHil, 0a30BbIA YPOBEHB).

Xumuyeckoe oOpa3oBaHHE, MOJIy4aeMOe€ BBIMTYCKHUKAMH OOIIe00pa3oBaTeIbHOM
OpraHU3aIllMH, SBIACTCS HEOTHEMIIEMOW YacThi0 MX 00pa3oBaHHOCTH. OHO CIYKHT
3aBEPIIAIONIMM OTallOM peau3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KITFOUEBBIX IIEHHOCTEH, IPUCYITUX [IETTOCTHON CUCTEME XHMHUYECKOTO 00pa3oBaHus. JTU
IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U



oOmIeil KynbTypbl YEJIOBEKa, a TaKXKe SKOJOTHYeCKH OOOCHOBAHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO M MPUPOJHON cpene. Peanusyercss xumuueckoe oOpa3oBaHUeE
oOydaromuxcsi Ha YpOBHE CpeAaHero oOIero oOpa3oBaHUS CPEACTBAMH Y4YEOHOTO
npeaMera «XuMus», COAEpKaHuE U MOCTPOECHUE KOTOPOrO ONPENEIICHBI B IIPOTpaMMe
0 XUMHUH € YYETOM cHelu(UKN HAayKd XUMHH, €€ 3HaYCHUs B MO3HAHWUU MPUPOJBI U
B MaTepuaJbHOM >KM3HM OOIllecTBa, a Takke ¢ Y4€TOM OOmMX Lened u
MPUHITUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHEro OOIIero
obpazoBanusi B Poccuiickoit ®enepanuu. Tak, Hanpumep, npu (HOPMHUPOBAHUH
coJlep)KaHusl TpenMera «XUMHS» YUYTEHBI CICIYIOIIME TMOJIOKEHHUS O CHEelUu(puKe u
3HAYEHUU HAYKU XUMUHU.

XUMHSL KaK DJJIEMEHT CHCTEMBl ECTECTBEHHBIX HAyK MHIPaeT OCOoOYyH poJib
B COBPEMEHHOM IMBWJIM3AIIUU, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIa/l B (GOPMHUPOBAHUE PAIIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHNE
LEJIOCTHOTO TMPEACTABICHUS OO0 OKPYKAIOIIEM MHUpPE Kak O €JAMHCTBE HPUPOAbl U
4esoBeKa, KOTopoe (OpMUPYETCSs B XMMHHM Ha OCHOBE IMMOHMMAaHMs BEIIECTBEHHOTO
COCTaBa OKPY’KAIOLIEr0 MUPa, OCO3HAHMS B3aMMOCBSI3U MEXKIY CTPOCHUEM BELIECTB, X
CBOMCTBaMH U BO3MOKHBIMU 00JIACTIMU IPUMEHEHUS.

TecHO B3aUMOJEWUCTBYSl C JAPYITMMH €CTECTBEHHBIMH HAyKaMHu, XUMHS CTajia
HEOTHEMJIEMOM YacTbl0O MHUPOBOM KYJIBTYPbl, HEOOXOAMMBIM YCJIOBHEM YCIIEIIHOTO
TpyJa H KU3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3uaaTeNbHasi, Kak HayKa BBICOKUX TEXHOJIOTUI HAMNpaBlIeHa HA PELIEHUE I100anbHbIX
po0JieM yCTOMYMBOTO PA3BUTHS YE€JIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBOM,
HKOJIOTUYECKOM 0€30I1aCHOCTH U OXPaHbI 3710POBbSL.

B cootBeTCcTBUY C 00IIMMHU TEISIMU U IPUHIMIIAME CPETHETO OOIIEro 00pa3oBaHus
conepxanne mnpenMera «Xumus» (10-11 kmaccel, 0a30BbIi YpOBEHb HW3YyUCHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYyYaroluXcs,
HEOOXOAUMYI0O UM JJii BbIpaOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEUIHOTO
BKJIFOUEHUS B JKU3Hb COIIMYMA, MPOAOJLKEHHS 00pa30BaHMS B Pa3IMUYHBIX 00JIACTSX,
HE CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocTaBsIOMUMHU MTpeAMETa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Opranuyeckast
xumus» 1 «O01Iasi 1 HEOPraHUYeCKasi XUMHUsD, OCHOBHBIM KOMITIOHEHTOM COZEpKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHMM O HEOpPraHM4eCKOM
XUMUU (C BKIIOYCHHEM 3HAHUM ©3 OOIIed XWUMHUH) W OPraHHYeCKOW XUMUHU.
dopMUpoBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU HU3YYEHUM MpeaMera obecreurBaeT
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOOOPA3Msl BEIIECTB HA OCHOBE OOIIMX MOHITHIA,
3aKOHOB Y TEOPUU XHUMUH.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEopraHuveckast XUMush» c(popMupoBaHa B MporpamMMe Mo XMMHU Ha OCHOBE CHCTEMHOTO
NOAX0/Ja K U3YYEHHI0 Yy4yeOHOro marepuaiga u  OOYyCIOBJI€HA HCTOPUYECKHU
000CHOBAaHHBIM Pa3BUTHEM 3HAHHM Ha OMPEIEIEHHBIX TEOPETUUECKUX YpOBHIX. Tak,
B KypC€ OPraHMYECKOM XMMMM BEIIECTBA PACCMATPUBAIOTCSA HA YPOBHE KIIACCUYECKOM
TEOPUU CTPOECHUSI OPTaHUYECKUX COCIUHEHHH, @ TAK)KE Ha YPOBHE CTEPEOXUMUUECKUX U
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AJIEKTPOHHBIX MPEJCTaBICHUNA O CTpoeHUH BeulecTB. CBeneHus: 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJOTHYECKU
aKTHBHBIX COCIMHEHMM. B Kypce OpraHM4ecKoM XHMHMHU IIOJIy4alOT pa3BUTHE
chopMUpOBaHHbIE Ha YPOBHE OCHOBHOIO 0O0IIEro 00pa3oBaHUsl MEpPBOHAYAIbHBIC
IPEICTaBICHUS O XUMHUYECKOM CBS3M, KIACCU(PUKAMOHHBIX NpPHU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XMMUYECKOU PEAKLIHH.

Ilon HOBBIM yrjOoM 3peHuss B HpeaMmeTe «Xumus» 0a30BOro ypoBHs
paccMaTpuBaeTcsi HM3yYEHHbI Ha ypOBHE OCHOBHOIO 00IIEero o0pa3oBaHUs
TEOPETUYECKH MaTepuan U (PaKTOJOTUUECKHE CBEACHUS O BEIECTBAX M XUMUYECKOU
peakuuu. Tak, B yaCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XuMus» 00y4darommmcst
IIPEAOCTABIACTC  BO3MOXKHOCTb OCO3HAaThb 3HAYEHUE IEPUOAUYECKOrO 3aKOHA
¢ OOLIETEOPETUYECKUX M METOJOJOTUUYECKUX MO3ULUH, TIy0XkKe MOHATh UCTOPUUECKOE
U3MeHeHue (QyHKUMH BSTOro 3akoHa — OT o0oOmawmed 10 OOBsICHAOUIEH U
MIPOTHO3UPYIOIIEH.

EnuHas cucrema 3HaHMM O BaXKHEHMIIMX BEIIECTBAX, HUX COCTABE, CTPOCHUH,
CBOWMCTBAaX W IPUMEHEHUH, & TAKKE€ O XHMHYECKHX PEAKIUAX, MX CYIIHOCTH H
3aKOHOMEPHOCTAX NpOTEKaHus JonosHseTcs B Kypcax 10 m 11 kimaccoB snemeHTamun
COZIepKaHUs, UMEIOIMMHU KYJIbTYpPOJIOTMYECKUI U NPUKIAJAHON XapakTep. OTH 3HaAHUS
CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3H XUMUU C APYTMMU HAYKaMH, PACKPBIBAIOT €€
pOJib B TMO3HABATEJIBbHOW M MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKa, CIHOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
NPWIOKEHUN XMMHUH, TTOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCA B OOIIECTBEHHO

U JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBSI3aHHBIX C XUMHUEN, KPUTUUECKU OCMBICIIMBATh
HH(pOpMAINIO U PUMEHATH € JJIsI TIONOTHEHUS 3HAHUM, PEIICHHUS HHTCIUICKTYIbHBIX
U DKCIEPUMEHTAJILHBIX MCCIIEIOBATEIbCKUX 3a/ad. B 1enoMm coaepkaHue ydeOHOro
npeaMera «XuMuUs» JaHHOTO YPOBHS HW3Y4YEHHUsS] OPUEHTHUPOBAHO Ha (HOpMUpPOBAHUE
y 00ydJaronuxcs MHUPOBO33PEHUYCCKOW OCHOBBI ISl MOHMMaHUS (DHIIOCOMCKUX HIICH,
TaKuX Kak: MaTepuajlbHOE €JIUMHCTBO HEOPraHMYECKOTO W OPraHuyYecKoro MHpa,
00YCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM M CTPOCHHEM, I103HABAEMOCTh
MIPUPOJIHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUUNA MEXy HOBBIMU
dbakTaMu U TEOPETUYECKUMHU MPEANOChUIKAMU, OCO3HAHHE POJIU XUMHUU B PEUICHUU
HKOJIOTHYECKUX TPOOJIeM, a Takke MpoOJieM COEPEeKEHHs] YHEPTETHUYECKUX PECypCOB,
CBIPBsI, CO3/ITaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane pemeHus 3a1ad BOCIIUTAHUS, PA3BUTHSL U COIMATIM3AIMU O0YUYarOIITUXCS
MPUHSTHIE MPOTPAMMOM MO0 XMMHUHU TTOAXObI K OIIPEACICHUIO COACPKAHUS U IIOCTPOSHUS
npeaMeTa MpeaycCMaTpuBalOT (HOPMHUPOBAHHE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUH,
UMEIOITX 0a30BOE 3HAUCHUE SIS PA3IMYHBIX BUAOB ACATEILHOCTH: PEIICHUS TIPOOJIEM,
MOMCKa, aHau3a U 00paboTku uHbOpMaIU, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITa
MPAKTUYECKOM W MCCIECNOBATEILCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO
B IMIO3HAHUU XHWMMUHU.

B mpakTtuke npenogaBaHusi XMMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHuUs
TaK ¥ Ha YPOBHE CPEIHET0 0O0IIero oOpa3oBaHuUs, MPU OMPEIEICHUHN COJIEPKATEIbHON
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XapaKTEPUCTUKU LeJIed M3y4eHHs [pEeAMETa HANpaBJICHUEM NEPBOCTEIICHHON
3HAYUMOCTH TPAJULMOHHO NpU3HAETCA (POPMHUPOBAHHE OCHOB XMMHUYECKOW HAyKH Kak
00JacTi COBPEMEHHOTI'0 €CTECTBO3HAHUS, MTPAKTUIECKON JIEATEIHHOCTH YEeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOIUYECKON TOUKM 3pPEHUS TAKOM
IIOXOJ K OIIPEAEIICHHUIO LIeJIEH N3YUEHUS IPEIMETA SBIIETCS BIIOJHE ONPABIAHHBIM.

CoryracHO JaHHOW TOYKE 3pEHUS IVIABHBIMU LIEIISIMUA U3Y4YEHUS ITpeaMeTa « XUMHUSD
Ha 0a3oBoM ypoBHe (10-11 Ki1.) ABIIATOTCS:

(opMupOBaHHE CHCTEMbl XMMHMUYECKHUX 3HAHMM KaK BayKHEHILEH COCTaBISAIOLICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHPA, B OCHOBE KOTOPOW JIEKAT KJIIOYEBBIE MOHSTHS,
(yHIaMEHTaJIbHbIE 3aKOHBl U TEOPUM XUMHH, OCBOCHME $I3bIKA HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UICTOPUEHN UX PAa3BUTHS U CTAHOBIICHUS,

(opMupoBaHHE U pa3BUTHE IMPEACTABICHUI O HAyYHBIX METOJaxX IO3HAHUS
BEIIECTB U XUMHUYECKHUX pPEaKUuid, HEOOXOAMMBIX Mg MPUOOPETEHUS YMEHUU
OPUEHTUPOBATHCS B MUPE BEIIECTB U XMMUUYECKUX SIBJICHHI, UMEIOLMX MECTO B IPUPOJIE,
B IIPAKTUYECKON U IOBCEAHEBHOW KU3HU;

pa3BUTHE YMEHHMA M CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHMEM XUMHYECKOIO HKCIEPUMEHTa, COOJIIOJIEHHEM MpaBuil 0€3011acHOTO
00OpallleHHs C BEIleCTBaMHU.

Hapsany ¢ »TuM coxepxarenbHas XapakTEpUCTHKA LENEd W 3aJad U3y4eHUs
IIpeAIMETa B IPOrpaMMe IO XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU

C HOBBIMM TNPUOPUTETAMH B CHUCTEME cpeaHero ooOmero odpasoanus. CeronHs
B MPEINOJaBaHUU XUMHUU B OOJbLIEH CTENEHU OTAAETCSA MPEANOUYTEHHE MPaKTHUYECKON
KOMIIOHEHTE COJIep>KaHusi 0Oy4eHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
OI0IIE00pA30BaTENbHON  OpPraHu3allid, BIAACIOIIET0 HE Ha0OpOM 3HAaHUHU, a
(YHKIIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CHOCOO0aMH W YMEHUSMU aKTHUBHOIO
NOJIYYeHUS] 3HAHUN M MPUMEHEHHUS UX B PEATbHOM MKU3HM ISl PEIICHUS MPAKTHUECKUX
3azay.

B oroii cBs3M mpu u3ydeHun mnpeaMera «XuUMHs JOMUHHPYIOIIEE 3HAYEHUE
IPUOOPETAIOT TaKUE LIEJIU U 3a7]a4H, KaK:

ajanrtanus OOyYarolMXCS K YCJIOBUSIM JTUHAMHYHO pPAa3BUBAIOIIETOCS MHpa,
dbopMHpOBaHKE UHTEIUIEKTYAJIbHO Pa3BUTON JIMYHOCTHU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJAHHMYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO IPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUAX, CBA3aHHBIX C BELIECTBAMU U UX MPUMEHEHHEM,;

(dopMHpoBaHrEe y 00yHaIOIUXCSl KIIOUYEBbIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUN),
UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE NI PA3JIMYHBIX BUJIOB JEATEIBHOCTH: PELICHUS
npoOieMm, TMOUCKa, aHaiau3za W o0pabOTKM  HMHPOpMALMH,  HEOOXOAUMBIX
JUIS IPUOOPETEHUS OTIbITA JIEATEIbHOCTH, KOTOpasi 3aHUMAaeT BaKHOE MECTO B TO3HAHUU
XUMHH, a TaKKe JJIi OIEHKH C TMO3MIMKA SKOJIOTMYEcKON Oe30MacHOCTH XapakTepa
BIIMSHUS BELIECTB M XUMHUYECKUX IPOLIECCOB HA OPraHHU3M YEJIOBEKAa U IPUPOIHYIO
cpeny;,

pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB, WHTEIUIEKTYAIbHBIX W TBOPYECKUX
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CIIOCOOHOCTEN 00YyYaromMXCs: CHOCOOHOCTH CaMOCTOSTENbHO MPUOOpETaTh HOBBIC
3HaHUS TI0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMH, HCIOJIB30BATh
COBpeMeHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH JIJIs TTOMCKA U aHAIN3a y4eOHON 1 HAyYHO-
NOIYJISIPHOIM HH(DOPMAITUH XUMHUYECKOTO COJICPIKAHHUS,

¢opmupoBaHrE W Pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, HaOIIOIATeIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpBIE OCOOEHHO
HEOOXOIMMBI, B YACTHOCTH, TPHU IUIAHUPOBAHUU W TPOBEACHUM XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCMHTaHUE y 00ydarommxcs yOoex1IEHHOCTH B TYMaHUCTHYECKOM HAMIPaBICHHOCTH
XUMUHU, €€ BaKHOW pOIM B PEHICHUH TJI00aNbHBIX MPOOJIEM paIOHAIBHOTO
IPUPOJIOTIONH30BAHUS, TOMOJHEHUS JHEPreTHUYECKUX PECYpCOB M COXPaHEHHS
IPUPOTHOTO PABHOBECHS, OCO3HAHHA HEOOXOIUMOCTH OEpeKHOTO OTHOIICHUS
K TMPHPOJE ¥ CBOEMY 3/I0pOBBIO, a TaKKe MPHUOOPETEHHUS OIbITa HCIOJIB30BAHUS
MOJYYCHHBIX 3HAHUH ISl MPUHSTUS TPaMOTHBIX PEIICHUNA B CUTYAIMsIX, CBS3aHHBIX
C XUMHUYECKUMHU SBIICHHUSIMH.

llermn w 3amaum  u3ydeHHs mpeaMeTa «XUMHS» TMONYYIIIA TOAPOOHYIO
METOJMYECKYI0 HHTepnpeTanuio B pasznene «[lmanmpyemspie pe3ynbTaThl OCBOCHHS
IpOTrpaMMbl IO XUMHH», OJaronapst 4eMy o0ecredeHo YETKOE MPEJCTABICHHE O TOM,
Kakhe 3HAHWS W YMEHUS UMEIOT TPSAMOE OTHOIICHHWE K peaju3allid KOHKPETHOM
LEJIN.

B yueOHOM mutaHe cpenHero o0Omiero oOpa3zoBaHusl NpeaMeT «XUMHs» 0a30BOT0O
YPOBHSI BXOJUT B COCTaB MPEAMETHON 00s1acTH «ECTECTBEHHO-HAYyYHBIC TIPEAMETBI».

OO11ee YMCIO0 4YacoB, PEKOMEHIOBAHHBIX JJIS M3YYCHHS XHMUH — 68 4acos:
B 10 xiacce — 34 vaca (1 yac B Hezenro), B 11 kimacce — 34 vaca (1 yac B Heziesio).

COJEP) KAHUE OBYUYEHMUSI*

10 KJIACC

Teopernueckne 0CHOBBI OPraHMYeCKOM XUMHH

[Ipeamer opraHuueckol XUMHHM: €€ BO3HUKHOBEHHE, DPa3BUTHE W 3HAYCHUE
B IIOJYyYEHUU HOBBIX BELIECTB W MaTepUaoB. Teopus CTPOEHUS OPraHUYECKHUX
coenuHeHnnit A.M. bytiiepoBa, €€ ocHOBHbIE MoNOXKeHUsA. CTpyKTypHbIE (POPMYIIbI
OpraHUYeCcKUX BewlecTB. ['omoiiorusi, u3omepus. XUMHUYECKasi CBA3b B OPraHUYECKUX
COEIMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBinenre o KiIaccuPUKaUU OpraHUYEecKuX BemlecTB. HomenknaTtypa
OpraHUYeCKUX COCIUHEHUH (CHUcTeMaThuecKas) U TPUBUAIbHbIC HA3BAaHUS BaXKHEHIIMX
IPEICTaBUTENIEN KIIACCOB OPraHUYECKUX BEIIECTB.

IKCIepPUMEHTATbHbIE METO/IbI H3YyYeHHs BENIECTB M UX NMPeBpalieH it

O3znHakomiieHre ¢ o0pa3liaMy OPraHMYECKHUX BEMIECTB M MaTepUATIAMH Ha X OCHOBE,
MOJICJTUPOBAHUE MOJIEKYJI OPraHWYeCKHUX BEIIECTB, HAONIOEHUE U ONHCAHHE
JIEMOHCTPAITMOHHBIX OTIBITOB 10 MPEBPAIICHUIO OPTAHUYECKUX BEIECTB IIPHU HArPEBaHUHU
(rutaBnieHue, 0OyTIIMBaHUE W TOPEHHE).



YraeBoaopoanl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN Psifl. METaH U 3TaH — NpOCTEUIINE
MPEJCTABUTENIN AJKAHOB: (DU3WYECKUE U XUMHYECKUE CBOMCTBA (PEaKIUK 3aMEICHUS U
TOPEHMUS), HAXOKJICHUE B IPUPOJIE, TOTYyUECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKUU psii. DTUJIEH U MPOINUIICH —
MPOCTEHIINE TPEACTABUTENIN AJTKCHOB: (DM3UUECKUE U XMMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUApPATALMM, OKHUCICHUS U MOJUMEPHU3AINN),
MOJy4YEHUE U IPUMEHEHHUE.

Ankaauensl: OyrtamueH-1,3 u wMeTunOyramuen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKUE CBOMCTBa (peakius mnojguMepusanuu). [lomydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUHN Psll. ALICTHICH —
MPOCTEHIIINI MPE/ICTABUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (DU3NYECKUE U XUMHUYECKHUE
CBOMCTBA (peakuMW THUIPUPOBAHHUS, TaJOTCHUPOBAHUS, THApATAIlUHd, TOPEHHUS),
MOJyY€HUE U IPUMEHEHHUE.

Apensl. beH3our: cocraB, cTpoeHue, GU3NIECKUE U XUMHYECKHUE CBOMCTBA (PeaKIUK
rajJOreHUpPOBAHUS W HUTPOBAHUs), TMOJy4eHUE U NpUMEHeHue. loryon: cocmas,
cmpoeHue, @usuueckue U Xumuyeckue CceouUcmea (peakyuu 2an02eHupo8aHus U
HUMPOBAHUs), nonyuyeHue u npumeHerue. TOKCUUYHOCTH apeHOB. ['eHeTHdeckas CBS3b

MCXKAY YIrJICBOAOPOJaMH, ITPUHAAIICKAIIIMMU K pa3JIMIHBIM KJIaCCaM.
1

Kypcusom B TekcTe BBIICICHBI DJIEMEHTHl COJACPKaHHS YYeOHOro Mmarepuana, KOTOpbhle H3ydaroTcs B
03HAKOMHTEIFHOM IIaHE W HE BKIIOYAIOTCS B COCTaB MPeIMETHBIX pe3yiabTaToB ocBoeHus POIT COO Ha
0a30BOM ypOBHE.

[IpupoaHbIe UCTOUYHUKH YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U MOMyTHBIE HEPTIHBIE
ra3el. Hegtpb u e€ npoucxoxaenune. CnocoObl nepepaboTku HEPTHU: MEPErOHKA, KPEKHHT
(TepMuueckuii, KaTanuTuueckuil), muponus. I[IpomaykTtsel mnepepaboTku HedTH, HUX
NPUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KaMeHHBIM yroib W TPOAYKTHI €ro
nepepadoTKu.

JKcnepuMeHTAJILHbIE METOIbI H3YYeHHsI BeleCTB M UX MpeBpalleHn i

O3HakomIIeHHE ¢ 00pa3aMu MIacTMAcC, KaydyKoB U pe3uHbl, KosuieKuu «Hedpb»
U «YToib», MOJACIMPOBAHUE MOJEKYI YIIEBOAOPOJOB U TajlOreHONPOU3BOJHBIX,
MPOBEJCHNE MPAKTHYECKON PadOThI: MOTYyUYCHUE STUICHA U U3yYEHUE €r0 CBOWCTB.

PacuéTHble 3a1aun

Brruucnenus mo ypaBHEHHUIO XUMHUUYECKOW peakiuu (Macchl, 00bEMa, KOIMIeCcTBa
HMCXOJHOTO BEIIeCTBA WJIM TPOJYKTa PEaKIMU [0 H3BECTHBIM Macce, O00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WM MPOJYKTOB PEAKIUN).

Kucaopoacoaepxaniue oprannieckue coeMHeHust

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHO ¥ 3TAHOJ: CTpOeHUe, (PU3NIECKUE U
XMMHUYECKUE CBOMCTBAa (peakiuu C aKTUBHBIMU METaJUlaMH, TaJIOr€HOBOAOPOAaMH,
ropeHue), npuMeHeHrue. BogopoiHbie cBsi3u MeXAy MoJieKyJaMu cnupToB. JleiicTBue
METaHOJIa U 3TaHOJIa HAa OPraHW3M YEJIOBEKA.



MHoroaToMHble COUPTHI. DTUJICHTJIUKOJb U TJIMUEPUH: CTPOCHHE, (PU3UUECKUE U
XUMHUYECKUE CBOMCTBA (B3aUMOJCHCTBUE CO HICJIOYHBIMM METaJUIaMH, KadeCTBEHHAas
peakiusi HAa MHOTOATOMHBIE CIUPTHI). JleiicTBUe Ha opraHu3M yenoBeka. [IpumeHeHune
TJIMIEPUHA U STUIICHTJIMKOJIS.

®deHo: CTPOCHHE MOJICKYIbI, PU3NYECKUE U XUMHUYECKHE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoa.

Anbneruabl U kemonsvl. DopManpAeTu, alleTalbACTHA: CTPOCHUE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKIMM OKHUCICHUS U BOCCTAHOBIICHUS, KayeCTBEHHBIC
peaKkium), NOJy4YeHUE U MPUMEHEHHE.

Ayemon: cmpoenue, uszuyeckue u Xumuieckue ceoucmea (peakyuu OKUCIeHUs U
80CCMAHOB/IEHUS), NOSYYEHUEe U NPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIE KHUCIOTHI. MypaBbHHAas M YKCyCHas
KHUCIIOTBI: CTPOEHUE, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE /I Kilacca
KUCJIOT, peakuusi d3Tepudukaiuu), MnoiaydyeHue u mnpuMeHeHue. CreapuHoBas H
OJICMHOBAs KUCJIOTHI KaK MPEJCTaBUTEIHN BBICIINX KapOOHOBBIX KUCJIOT. Mblla Kak COJu
BBICIIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxxable >(QUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MIAPOIN3 CIOMKHBIX
a¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonorudeckas posib ;KUPOB.

VYrieBoabl: cocTaB, KiacCUpUKAIMS YIIIEBOJIOB (MOHO-, AU- W TOJUCAXapUIIbI).
['mroko03a — mpocTerImit MOHOCaXapu/l: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (pU3ndecKre
U XUMUYECKue cBoicTBa (B3auMmopeictBue ¢ ruapokcuaom wmeau(ll), oxucinenue
aMMUa4YHBIM pacTBOpoM okcuna cepedpa(l), BoccranoBieHue, OpoKeHUE TIIOKO3bI),

HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEeHUEe, ouosjorndeckas poib. Dotocunre3. Opykrosza
KaK U30Mep TITIOKO3BI.

Caxaposza — npedcmagumenb OUCAxapuoos, 2uOpoIuU3, HAX0HCOeHue 8 npupooe u
npumeHeHnue.

Kpaxman m memmono3a kak mpupoaHble mojaumepbl. CTpoeHHE Kpaxmana u
TEJUTF0JI03bl. DU3NYECKHE W XUMUUYSCKHE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAS
pEaKIMs C UOJIOM).

JKCcNepUMEHTAbHbIE METOAbI M3Yy4Y€eHHS BelIeCTB U UX NMPeBpallleHuil

[IpoBenenne, HAOMIONCHUE W OMHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIE PEAKIIUHU OJHOATOMHBIX CITUPTOB (OKUCICHUE ITAHOJIAa OKCHIOM
menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aMMOJICHCTBUE TIHIEPUHA C THUIPOKCHIIOM
meau(ll)), ampaerumoB (OKHCIEHWE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(Il), B3aumoneicTBMEe Kpaxmania C  HOJIOM), IIPOBEICHUE
MPAKTUIECKON pabOTHI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3a1aun

Brruucnenus mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIIEeCTBA WJIM TPOJAYKTAa PEaKIUH TIO0 W3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WIJIM IIPOTYKTOB PEAKIIHH).

A30TcoaepIKalie OpranndecKkne coeTnHeHus



Amunvl. Memunamun u anuiun. cocmas, cmpoenue, uzudeckue u XumuuecxKue
ceolicmea (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpPraHHYeCKUe COeIUHCHHS. DU3HMYECKHE U
XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpe TIulMHA). buojaornueckoe 3HaueHHe
amMuHOKHUCTOT. [lenTumspr.

benkum kak mpUpOIHBIE BBICOKOMOJICKYJSIDHBIE coenuHeHwus. llepBudHas,
BTOpPUYHAs U TPETUYHAS CTPYKTypa OelKoB. XMMHUYECKHE CBOMCTBA OEIKOB: TUJIPOJIN3,
JIeHaTypalys, KaYeCTBECHHbIC PEaKIIMU Ha OCJIKH.

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BCIIECTB U UX npeBpameHm‘/i
Ha6J'II'0I[CHHe N OIIMCAHUC ACMOHCTPAIMOHHBIX OIIBITOB: JICHATYpallusd OeJIKOB
IIpU Harp€BaHnuu, IBCTHBIC PCAKIIUU OCJIKOB.

BbicokoMouieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHATHUS XHUMHUU BBICOKOMOJICKYJISIDHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHD MOJIMMEPU3AIIUH, CPETHSIS MOJICKYJISIpHAsl Macca.
OcHOBHBIE METO/BI CHHTE3a BHICOKOMOJICKYJISIPHBIX COCAMHCHUN — MOJUMEpPHU3ANHs U
MOJIMKOH ICHCAIIHSL.

IInacmmaccol  (nonusmunen, NOIUNPONUTIEH, NOJUSUHUIXIOPUO, NOIUCMUPOTL).
Hamypanonoiti u  cunmemuyeckue xayuyku (0ymaoueHoswvill, XJ10pONpeHOosblll U
uzonpenosulit). Bonoxna: namypanvhvie (X10nok, wepcmv, WéNK), UCKYCCMBEHHbLE
(ayemammuoe 80JI0KHO, BUCKO3@A), CUHMemudecKue (Kanpox u 1aécam).

JKCIepPUMEHTAJIbHbIE METOAbI H3yUYeHHS BellleCTB U UX MpeBpalleHui
O3zHakomiieHHEe ¢ 00pa3liaMu TPUPOAHBIX U MUCKYCCTBEHHBIX BOJIOKOH, TIJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBSA3H

Peanuzanus MeXnpeaMETHBIX CBS3€M NPU M3YYEHUM OPraHUYECKONM XUMUHU
B 10 Ky1acce ocyliecTBIsETCS Yepe3 UCMOIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX
MOHSATUM, TaK W TIOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJI1 OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0m1e ecTeCTBEHHO-HAYYHBIC IOHATHS: SIBJICHUE, HAYYHbIN (haKT, TUTIOTE3a, 3aKOH,
TeOpHusl, aHaJIu3, CUHTE3, KJIacCU(PUKAIUs, TEPUOANIHOCTh, HAOIIOICHUE, U3MEPCHHUE,
AKCHEPUMEHT, MOJEIUPOBAHUE.

®usuka: Matepusi, SHEPIrusi, Macca, aToM, JIEKTPOH, MOJEKYJa, SHEPreTUYECKUI
YpOBEHb, BELIECTBO, TE€JO0, OOBEM, arperaTHoe COCTOSHUE BeLIECTBa, (U3NYECKUE
BEJIMYMHBI U €TMHULIBI UX U3MEPCHHUS.

buonorusa: xnetka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboTOCHUHTE3, OMOJOTUYECKH AKTUBHBIC BEIIECTBA (OCIKH, YTIIEBOIbI, JKUPHI, DEPMEHTHI).

['eorpadusi: MuHEpanbl, TOpPHBIE IOPOJbI, IOJE3HBIE HCKOMAeMbIe, TOILUIMBO,
pecypcBhl.

TexHoJIOTUs: MUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMS, MOIOIIUE
CpEACTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE MTPENnapaThl, MATEpUAIIbl U3 HCKYCCTBEHHBIX
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N CHHTCTHYCCKHNX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBbI XMMHUH

XHUMHUYECKUN 3J€MEHT. ATOM. SAapo atroMa, M30TOIbI. DJIEKTPOHHAs O0O0JIOYKA.
DHepreTHYecKue ypOBHH, IMOIAYPOBHH. ATOMHBIC opOuTamu, S-, P-, O- 3JIEMEHTHL
Oco0eHHOCTH pacnpeieNIeHus SJIEKTPOHOB MO0 OPOUTANIIM B aTOMaX 3JIEMEHTOB MEPBbIX
YeTBIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTypalnsi aTOMOB.

Ilepuonuueckuii 3akoH u llepuonnueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
J.. MengeneeBa. CBs3b INepuoanueckoro 3akoHa u llepuogumueckoil cucTeMbl
xumuueckux aiemeHToB .M. MenmeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHHUSI ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB U 00pa3yeMbIX HMU
MPOCTBHIX M CJIOKHBIX BEHIECTB MO TPYNIIAM M NEPUOJAM. 3HAYEHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XUMUYECKas CBs3b. BUbl XUMHUUYECKOM CBsI3U (KOBAJICHTHAs
HEMOoJsIpHAsE W TOJISIpHAsi, HOHHAs, MeTajulmdeckas). MexaHu3Mbl 00pa30oBaHUs
KOBAJICHTHON XMMHYECKOU CBSI3M (OOMEHHBIM M JTOHOPHO-aKIeNTOPHBIN). BomopoaHas
CBSI3b. BaJICHTHOCTB. DJIEKTPOOTPULATENBHOCTh. CTENEeHb OKUCICHUA. VIOHBI: KaTHOHBI
Y AaHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THUITbI KPUCTAUINYECKUX PEMIETOK. 3aBUCUMOCThH CBOMCTBA BELIECTB
OT TUNA KPUCTAINYECKON PEIIETKH.

ITonaTHe 0 qucnepcHbIX cucTeMax. VICTHHHBIE U KOJUTOUAHBIE pacTBOpbL. MaccoBas
JIOJISI BEILIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coennHeHuii. HoMeHkiatypa HeOpraHMYeCcKuX
BEIIECTB. ['€HeTHMYeCKass CBA3b HEOPraHWYECKHX BEIIECTB, IMPHUHAMICIKAIINX
K Pa3JIM4YHbIM KJIACCaM.

Xumnueckas peakius. Knaccupukanus XuMUYECKUX peakuuil B HEOPraHUYECKOM
YU OPraHWYECKOM XHMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIECTB, 3aKOH COXPAaHEHUs U
MIPEBPALLEHUS DHEPTUU NPU XUMHYECKUX PEAKLIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3nuyHbIX (daktopoB. OOpaTuMble
peakuuu. XuMudeckoe paBHOBecue. DAKTOPHI, BIUAIOIINE HA COCTOSTHUE XUMHYECKOTO
paBHoBecus. [Ipunuun Jle [lartense.

Onextponutuyeckass auccounanus. CunbHble W ciabble 3iekTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KUCIasl, HEUTpalibHasl, enouHas. [Ionamue 0 6000poOHOM
nokazamerne (pH) pacmeopa. Peakunuu MOHHOTO OoOMeHa. [ uO0poau3 HeopeaHuueckux u
OpP2aHUYECKUX 6eUeCms.

OKHCIIUTENTbHO-BOCCTAHOBUTEIIbHBIE  peakuuu. [lowamue 006  3snekmponuze
pacniasos u pacmeopos co.e. Ilpumenenue snekmpoausa.

JKCIepUMeHTAIbHbIE METOIbI H3y4YeHHs BelleCTB M UX NMpeBpalleH il

I[CMOHCTpaHI/IH Ta6JII/III «HGpI/IOI[I/I‘ICCKaH CHUCTEMA XHUMHUYCCKHX OJICMCHTOB
10



JH.U. MenaeneeBay, U3ydeHHE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAOIIOACHHE
U ONMCAHHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3joKEHUE IMEPOKCHJIA
BOZOpPOJa B IPUCYTCTBUM KAaTalu3aTropa, OIPEACIICHUE CPEIbl PACTBOPOB BEILECTB
C TMOMOIIBI0 YHUBEPCAIBHOTO WHIMKATOpa, PEAKIMM MOHHOTO OOMEHa), MPOBEICHUE
IPaKTHYECKON paboThl «BnusHue pa3nuuHbIX (aKTOpPOB HAa CKOPOCTh XUMHUYECKOU
peakuum».

PacuéTHble 3a1a4n
PacyéThl Mo ypaBHEHUSIM XMMHUUYECKUX PEAKIUMid, B TOM YHUCJIE TEPMOXUMUUYECKUE
pacu€Thl, pacu€Thl C UCHOJIB30BAHUEM MTOHATHUS «MACCOBASI JOJISI BEIIECTBAY.

Heopranuuyeckasi xumust

Hemerannsl. Tlonoxenne nemertannoB B llepuoanueckoil cucreMe XUMHUYECKHX
anemeHToB J.M. MenneneeBa u 0COOEHHOCTH CTpoeHUs1 aToMOB. Du3nyeckue cBOWCTBa
HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpUMEpPE KHUCIopoja, cephl, Gocdopa u
yrieponaa).

XYMMHUUYECKHE CBOMCTBA Ba)XHEHIIMX HEMETA/NIOB (TajoreHOB, CEephl, a30Ta,
docdopa, yriaeposa U KpeMHHUSI) U UX COCTUHEHHUM (OKCHUIOB, KUCIOPOCOAEPKAIINX
KHCJIOT, BOJIOPOAHBIX COETUHEHUN ).

[IpumeHeHre BaKHEHIITNX HEMETAJUIOB U UX COCTMHEHHM.

Meramnel. Ilonoxenne wetawioB B llepuonanueckol cuCTEME XMMHUYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JI0UEK aTOMOB
MetaioB. OOmue  ¢usmdyeckue cBoiicTBa MeTawioB. CIiaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUAN PsAJT HANPSHKEHUN METaJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJIOB (HATPUM, KaJIUM, KaJIbIIUi, MarHuH,
ATFOMHHUH, ITUHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue cnocoObl ToJydeHust MeTaioB. Memannypeus. Kopposus memannos.
Cnocobwi 3auumul om kopposuu. IIpuMeHeHre METaIIOB B OBITY M TEXHUKE.

JKcNepUMEeHTAJIbHbIE METOIbI H3Y4Y€eHHS BeleCTB M UX MpeBpalleHn

N3yuenune xomnmeknuu «MeTallibl U CIUIaBb», 00pa3lloB HEMETAIUIOB, PEIICHHUE
OKCIIEPUMEHTAJILHBIX 3a/1ad, HaAONIOJACHWE ¢ ONHCAHWE JIEMOHCTPAIIMOHHBIX W
Ja00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCHUIA ATFOMUHUSI C PACTBOPAMU KUCIIOT
U 1IEJI0Y€ei, KAYECTBEHHBIE PEAKI[MU Ha KATUOHBI METAJIIOB).

PacuéTHble 3a1aun

Pacuérel maccel BemiecTBa WM OOBEMA Ta3oB IO H3BECTHOMY KOJIUYECTBY
BEIIECTBa, MAacce WM 00bEMY OJJHOTO M3 yYaCTBYIOIIMX B PEAKLIMU BEIIECTB, PacU€Thl
Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJHO U3 BEIIECTB
UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponr xumMum B oOecne4eHHM SKOJOTUYECKOW, SHEPreTHYEeCKOW U IHINEBOU
0e30MacHOCTH, Pa3BUTUU MeIUIMHBI. [[oHATHE O HAYYHBIX METOJaX MO3HAHUS BEIECTB
Y XUMUYECKUX PEAKIIUH.
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IIpencrabienuss 06 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOJTyYeHHS
Ba)KHEUIIINX BEIICCTB.

UenoBek B MUpE BEIIECTB U MAaTEPUAJTIOB: BaXKHEUIIIME CTPOUTEILHBIC MATEPHUATIBI,
KOHCTPYKIIMOHHBIE ~ Marepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuabl
TSl QJIEKTPOHUKH, HAHOMAaTEpHUabl, OpraHUUE€CKUE U MUHEPAJIbHBIC YIOOpEHHUS.

XuMHSIT W 3J0pPOBbE YEIIOBEKA: TMPABWJIA HCMOJIb30BAaHUA JIEKAPCTBEHHBIX
npenapaToB, IpaBwia 0€30IaCHOIO MCIOJIB30BAHMS IIpErapaToB OBITOBONH XUMUH
B TIOBCEIHEBHOM >KU3HH.

MexnpeaMeTHbIE CBSI3H

Peanu3zanus MeXMnpeaMETHBIX CBSI3ed MPH H3ydyeHUHU OOIIe M HEOpraHu4ecKou
xuMuu B 11 kjacce oCyIIECTBIISIETCA Yepe3 UCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO-
HAay4YHBIX IIOHATUH, TaK M IIOHATHM, SBIAIOIIMXCS CUCTEMHBIMU JUIS OTACJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalln3, CHUHTE3, KiIaccu(uKauus, MNEepPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNUE, SABICHUE.

®du3uka: MaTepus, SJHEPIrus, Macca, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKUN YpPOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, (PU3MYECKHE BEIMYMHBI U €AUHUIBI UX U3MEPEHUs,
CKOpOCTBb.

buonorus: kinerka, opraHusM, 3Kkocuctema, ornocdepa, Makpo- 1 MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepanbl, TOpPHbIE MOPOJbI, IMOJE3HbIE MCKOIMAeMble, TOIUIMBO,
peCypeBl.

TexHomorus:: XuUMHYECKas NPOMBIINIIEHHOCTb, METAJUIyprus, IPOU3BOJICTBO
CTPOUTENIBHBIX ~ MAaTEPHUANIOB,  CEIBCKOXO3SMCTBEHHOE  NPOM3BOACTBO,  IHIIECBasd
IIPOMBILIJIEHHOCTb, (dapmaneBTHuecKas IIPOMBIIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKHX  NPENaparoB, IPOU3BOJACTBO  KOHCTPYKIIMOHHBIX  MaTEpHAsOB,
AIIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3yIbTaTaM OCBOCHUS 00yUarOIITUMUCS
oporpaMM cpeiHero oomero oOpa3oBaHUs (JIMYHOCTHBIM, METANpeIMETHbIM U
npeaMeTHbIM). HaydyHo-MeToanueckoil OCHOBOM Il pa3pabOTKU  IJIaHUPYEMBIX
pe3yJIbTaTOB OCBOCHHUS MPOTPaMM CpPEIHEro o0IIero o0pa3oBaHUs SBISETCS CUCTEMHO-
NEATEIIbHOCTHBIN IMOAXOI.

B coorBercTBUM ¢ CUCTEMHO-ACATEIBHOCTHBIM IIOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMeTa « XUMMUs» Ha YPOBHE CPEHEro OOIIero
0o0pa30BaHMsl BBIJICICHBI CIEAYIONINE COCTABIISIONIHE:
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OCO3HaHUE OOYyYalOUIMMHCS POCCUHCKOM TIpakJaHCKOM HIAEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEICHUIO;

HAJIMYUE MOTUBAIIUHN K O0yUCHUIO;

LEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUU JMYHOCTH HAa OCHOBE
KJIFOUEBBIX LICHHOCTEH U UCTOPUYECKHUX Tpaaulnii 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTb U  CIIOCOOHOCTH OOY4YalOLIUXCS PYKOBOJCTBOBATBCA B  CBOEH
JESATENBHOCTH LICHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, IPUCYIIUMH LETOCTHON CUCTEME
XUMHYECKOT0 00pa30BaHMs;

HaJINYUE IPABOCO3HAHUS SKOJIOTMUECKON KyJIbTYPbl U CHOCOOHOCTH CTaBUTh LENIU
Y CTPOUTH KU3HECHHBIC IIJIaHBbI.

JIM4HOCTHBIE PE3yJIbTAThl OCBOCHUS MTpEAMETAa « XUMUSA» JOCTUTAIOTCSA B €JUHCTBE
y4eOHOH M BOCIUTATEIbHOW IEATEIBHOCTH B COOTBETCTBHUM C T'YMaHUCTUYECKHMH,
COIIMOKYJIbTYPHBIMHU, TyXOBHO-HPaBCTBEHHBIMHU LICHHOCTSAMHM U HUJI€aJJaMU POCCUIICKOTO
I'Pa)X/1aHCKOI0 00I1leCTBa, MPUHIATHIMU B OOIIECTBE HOPMaMH U MIpaBUJIaMU TTOBEJCHMUS,
CIOCOOCTBYIOIIMMH  IIPOLIECCAM  CaMOIIO3HAHMS, CAMOPA3BUTUS M HPABCTBEHHOTO
CTAaHOBJICHHSI JINYHOCTH O0YyYarOIIHUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMeTa  «XUMHS»  OTPaXaroT
c(hOPMUPOBAHHOCTh  OMbITA [IO3HABATEJIBHOW M  MPAKTHUYECKOW JAESITEIbHOCTU
oOyJarouuxcs o peaau3aliy NPUHATHIX B 00IIECTBE LICHHOCTEN, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUS:

OCO3HAHMS OOYYAIOUIUMKCS CBOMX KOHCTUTYLMOHHBIX MpPaB MU OOS3aHHOCTEH,
YBOKEHUS K 3aKOHY U ITPABOIOPSIKY;

IPEICTABICHHUS O COIMAbHBIX HOPMaX M MPaBUIaX MEKINIHOCTHBIX OTHOIIEHUI
B KOJIIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIBHOCTH MPH CO3JAaHUU YUCOHBIX
NPOCKTOB, PEIICHUU YYEeOHBIX M TMO3HABATCIBHBIX 3a/1a4, BBIMOJHCHHH XMMHUYCCKHX
HKCIECPUMEHTOB; CIIOCOOHOCTH MOHMUMATh M MPUHHUMATh MOTHBBI, HAMEPCHMSI, IOTUKY H
apryMEHTHI IPYTHX MPH aHAIHM3€E Pa3InYHBIX BUIOB YUCOHOM ACATETLHOCTH,

2) MaTPHOTHYECKOI0 BOCIIMTAHUSA:

LIEHHOCTHOI'O  OTHOLIEHUS K HCTOPUYECKOMY M  HAyYHOMY  HaCIEOUIO
OTCYECTBECHHON XMMHHU;

YBOXEHHUS K TIPOIlECCY TBOpYECTBA B 00JacTH TEOPUM U MPAKTHUYECKOTO
NPUMEHEHNUSI XWMHUHU, OCO3HAHUS TOTO, YTO JOCTHKECHUS HAyKU €CThb pPE3YJIbTaT
JUTUTEIBHBIX HAOIOICHHUH, KPOIIOTIUBEIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, ITOCTOSTHHOTO
TpyJla YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHMBOB B IOJYYEHUU U NOCIEAYIOLIEM AaHAIIU3E
“H(pOpMaIIK O MEePEIOBLIX TIOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
HPABCTBEHHOT'O CO3HAHUS, ’TUUECKOTO MMOBEJICHUS;
CIIOCOOHOCTH OIIEHUBATh CUTYyallud, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU,
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Y IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
1 [ICHHOCTHU,;

TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MTOCTYIKU CBOMX TOBAPHUILEH C TTO3ULINI
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE ITOCIICACTBUN 3TUX MTOCTYIKOB;

4) ¢popmupoBaHuA KYJIbTYPHI 310POBbSI:

NOHMMaHUS LIEHHOCTEN 3/10pOBOT0 U O€30MacHOr0 o0pas3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3WYECKOMY U TICUXHUYECKOMY
3JI0pPOBBIO;

COOMIONIEHNsT TpaBWJI OE30MAaCHOTO OOpamieHus C BEMIECTBAMU B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

MMOHUMAaHUS LIEHHOCTU MPaBUJ UHAMBUIYAIBHOIO U KOJUIEKTUBHOTO O€30MacCHOIO
MOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIFOJIEH;

OCO3HaHUsl TOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KypEHHUs);

5) TPy10BOTO BOCIIUTAHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIE0BATEIBCKOM e TEILHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPYECKON U IPYTUX BUJAX JEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacCTHE€ B PELICHUM MPAKTUYECKUX 3a]ay COLUaJIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETrO KJacca, IIKOJIbI);

UHTEpECa K TPAKTUYECKOMY H3yUYeHHIO Tpodeccuii pa3nuyHoro poja,
B TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUU;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUYyAIbHOW TPACKTOPUU 0Opa30BaHUs,
Oynyimel mpodeccuu U pear3alii COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4ETOM
JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHUU, HHTEPECOB M MOTPEOHOCTEH
00111eCTBA;

6) 3K0JI0THYECKOr0 BOCIIMTAHUS:

AKOJIOTUYECKU I€J€CO00pa3HOro OTHOLIEHHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHMMAaHUA TJ00AJbHOIO  XapakTepa JKOJOTUYECKUX MpoOsieM, BIMSHUSA
HDKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLMATILHON CPELBI;

OCO3HaHUsI HEOOXOJIMMOCTH HCIOJIb30BaHUSI JAOCTUKEHUN XUMHUHU JJIs PEIICHUS
BOIIPOCOB PALMOHAJIBHOT'O IIPUPOAOTIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCHUCTBUM, IPUHOCIIIUX BpEI OKPYXKAIOLIEH INPUPOIHOU
cpele, YMEHHS TMPOTHO3UPOBATH HEOJNATONPHUATHBIE HSKOJIOTMUYECKHUE IOCIIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUN U IIPEIOTBPAILATh UX;

HaJIM4usl Pa3BUTOIO DKOJIOTMYECKOTO MBILICHUSA, JKOJIOTHYECKOU KYJIBTYpHI,
ONBITA JESATEIBHOCTU DKOJIOIMYECKOM HANPABICHHOCTH, YMEHHUs PYKOBOJICTBOBATHCS
UMU B M03HABATEIHHONW, KOMMYHUKATUBHONW U COIMAIBHON MPAaKTHKE, CIOCOOHOCTH U
YMEHMsI aKTUBHO IPOTUBOCTOSTh UAEOJIOTHH XeMo(poouu;
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7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKHU;

MMOHUMAaHUS CIeM(DUKN XUMHH KaK HAyKW, OCO3HAHHS €€ posid B (HOPMHUPOBAHUH
pallMOHAILHOTO HAy4YHOTO MBIIUICHUSI, CO3JaHUU  II€JOCTHOTO  MPEJICTaBICHUS
00 OKpy:KaroleM MHUpe Kak O €IMHCTBE MPUPOJILI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pellieHrur MPpo0IeM COXpaHEHUs! TPUPOAHOTO PABHOBECHUS,

yOSKIEHHOCTH B 0COOO0M 3HAUMMOCTH XUMHH TSI COBPEMEHHOM ITUBHIIM3AITNH: B €€
TYMaHUCTUYECKON HAMpaBICHHOCTH M BaXXHOW pOJIM B CO3JaHMM HOBOW 0a3bl
MaTepUATbHONW KYJIBTYphI, PEUICHUU TJIOOATBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS
YeJIOBEUECTBA — CHIPhEBOM, YHEPTETUUECKOM, MUILIEBON U IKOJIOTUYECKON O€30MacHOCTH,
B Pa3BUTUH MEAMIIMHBI, O00CCICUCHUM YCJIOBHM YCIEIIHOTO TPyJa M 3IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXkKJA0TO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: MOHHMMAHUSI CYIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOJb30BaTh IOTy4yaeMbIe
3HAHUS JIJIS aHaJIu3a U OOBSICHEHHUS SIBJICHUN OKPY>KAIOIIETO MUpa U MPOUCXOASAIINX
B HEM HU3MEHEHUH, YMEHHS JeslaTh 00OCHOBAHHBIC 3aKIIFOUEHMSI HAa OCHOBE HAYUYHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LEJIbIO MTOJTYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUUYECKHUE 3HAHUS JJIA PEIICHUS
po0JieM B peaJIbHBIX )KU3HEHHBIX CUTYalIUSIX;

HMHTEpeca K MO3HAHUIO U UCCIIEIOBATEIILCKON AESTEIbHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUW MO XUMHUHU B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSIIMU;

MHTEpeca K OCOOEHHOCTAM Tpyda B pa3iau4HbIX cdepax mpodeccuoHaTbHON
JEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHbIe pe3yibTaThl OCBOCHHS YUEOHOT 0 IpeaMeTa « XuMUs» Ha ypPOBHE
CpemHero o0IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE ISt dbopMupoBaHus MUPOBO33PEHUS oOyJaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIpeIMEeTHbIe) OOIleHayuyHble TOHATHUS, OTPaKaoIIue
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHIECIIU(PUKY METOI0B TIO3HAHMSI, UCTIONB3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepwusi, BEILECTBO, YHEPTHs, SIBICHUE, MPOIeCC, CUCTEMA,
HAY4YHBIA (paKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBaHHE,
HaOII0IeHNE, U3MEPEHHUE, SKCTICPUMEHT U IPYTHE);

yYHUBEpCajJbHble YyueOHble JeWCTBUS (MTO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), obOecneunBaromye GopMmupoBaHue (GyHKIMOHATBHOW TPaMOTHOCTU U
COIMATTLHON KOMITETEHITMH 00YYarOIIIXCS;

CIIOCOOHOCTh OOYYAIOLIMXCSl MCHOJB30BATh OCBOEHHBIE MEXIAUCLUIUIMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEpPCAJbHbIE YUEOHbIE EHCTBUA B O3HABATEIHHOU U

COLMAJIbHOM ITPAKTHKE.
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MeTaHpeI[MCTHBIe PE3YJIbTAThI OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I
IMO3HAaBaTCIbHBIMH, KOMMYHHUKATHBHBIMU U PCTYJIATHBHBIMU HCﬁCTBHﬂMH.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
ba3oBble JJornyeckue 1eMcTBUS:

CaMOCTOSTEIILHO (POPMYIUPOBATH M aKTYaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LEIU JCATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTB PE3YJIbTATHI ICATEIBHOCTH C ITOCTABJICHHBIMU LIEIISIMU;

MCIIOJIb30BATh IMPU OCBOCHUM 3HAHUHN MPUEMBI JJIOTHUYECKOTO MBIILJICHUSI — BBIJICIISITh
XapaKTepHbIC MPU3HAKU TOHSITUA M YCTAHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHATHUS JIJI1 OOBSICHEHUS OT/ICJIbHBIX (DaKTOB U SIBJICHUMN;

BBIOMpaTh OCHOBAHUS U KPUTEPUM IS KJIacCHU(UKAIIMU BEIIECTB M XUMHUCCKUX
peakuuii;

YCTAHABJIMBATh  IPUYUHHO-CJIEJICTBCHHBIC CBSI3U MEXITY HM3y4a€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PaCCYX JeHUs (MHAYKTUBHBIC, ICTYKTUBHbBIC, 110 aHAJIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJIICHUSX,
dbopMyIHpPOBaThH BHIBOJIBI U 3aKJIIOUYEHUS;

MPUMEHATh B TMPOLECCE TMNO3HAHUS, WCHOJb3YEMbIE B XHUMHHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XMMUYECKUHN 3HAK
(cuMBOJI) SJeMeHTa, XuMuueckas (opMmylsia, ypaBHEHHME XUMUUYECKOM peakiud —
P PEIICHUH YYEOHBIX TTO3HABATENIHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TIPEJICTABIICHUS IS BBISBJICHUS XaPAKTEPHBIX IPU3HAKOB HM3Y4YaeMBbIX
BEIIECTB U XUMHUYECKUX PEAKLIHH.

ba3oBble ucciie0oBaTe/bCKUe AelicTBUSA:
BJIAJICTh OCHOBAaMHU METOJI0OB HAYYHOTO MTO3HAHHUS BEIIECTB M XUMUYECKUX PEAKIIHA;
dbopMyIMpOBATH 1IETU U 33]1a4M UCCIIEIOBAHUS, NCIIOIH30BATh MTOCTABICHHBIC U
CaMOCTOSATEIILHO C(HOPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS U
OCHOBBI JUIsI (JOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIHBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSTEILHOTO INIAHUPOBAHUS U TIPOBEICHUS YICHHUCCKHIX
DKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTar, (HopMynupoBaTh O0O0OOIIEHUS U
BBIBOABI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIACAOBAHMS, COCTaBIISATH
000CHOBaHHBIN OTYET O MIPOJICTAaHHON padoTe;

MpUOOpETATh OMBIT YYEHUYECKON UCCIIeI0BATEILCKONU U MTPOCKTHOM JIEATEITLHOCTH,
MIPOSIBIISITH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEILHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 3a]a4, MPUMEHEHUIO PAa3IMYHBIX METO/I0B ITO3HAHMSI.

Pabora c undopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHHUKAX WMHGOpMaluu (Hay4HO-TIOMYJIsIpHAs
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JUTEepaTypa XMMUYECKOTO COJEp)KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTEpHETA),
aHAJIM3UPOBATh UH(OPMALIMIO PA3TUYHBIX BUIOB U (OPM IPEICTABICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEUUBOCTD;

(opMyIMpPOBATH 3alPOCHl U IPUMEHSTH Pa3InYHbIE METO/IbI IPU ITOUCKE U 0TOOpE
uHpOpMaIuu, HEOOXOIUMOM JIJIs BBIIIOJIHEHUS YUEOHBIX 33]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTs  ONBIT  WCHOJB30BaHUS  WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMY IpencTaBiIeHUs MHGOpMaLuu
(cxembl, TpaduKH, JUarpaMmbl, TaOIUIIBI, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAyUYHBIM S3bIK B KA4ECTBE CPEJACTBA IPHU pabOTE€ ¢ XUMHUYECKOU
uH(pOpMaIue: TPUMEHITh MEKIIpeIMETHbIE ((hU3NUECKUEe U MaTEMaTUUYECKHE) 3HAKU U
CUMBOJIbI, POpMyJIbl, aO00peBUATYpBl, HOMEHKIIATYPY;

UCIIONB30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaIJISTHOCTH.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBHS:

3aJaBaTh BONPOCHI IO CYHIECTBY OOCYKJaeMod TeMbl B XOJA€ JAHaiora
W/WIW  JUCKYCCUHW, BBICKAa3bIBaTh WICH, (HOPMYIUPOBATh CBOM  IPEIIOKCHUS
OTHOCUTEJILHO BBIOJIHEHUS TTPEIJIOKEHHON 3a/1a4u;

BBICTYNIaTh C TMPE3CHTAlMEeH pe3yJbTaTOB TO3HABATEIBLHOU JESATENBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHUKAMH TPU BBIMOJTHEHUU
XUMUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKOW pabdOThl IO HCCICIOBAHUIO CBOMNCTB
U3y4aeMbIX BEIIECTB, pealU3allMi y4eOHOTO MpoeKTa U (OPMYIUPOBATH BHIBOJIbI
Mo pe3yjbTaTaM NPOBEIEHHBIX HMCCICAOBAHUN MyTEM COTJIACOBAHUS TO3HUIIMHA B XOJE
00CyKJeHusI 1 0OMeHa MHEHUSIMU.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JEUCTBUS

CaMOCTOSITEJIbHO  IUIAHUPOBaTh U OCYLIECTBJISITh  CBOKO  MO3HABATEJIHHYIO
JeSITEIbHOCTh, Ompenessiss €€ eI U 3aJadyd, KOHTPOJHUPOBaTb U IO Mepe
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPeJIaraeMblid aJTOPUTM JEHCTBUIN TIPH BHIMIOJIHCHUH
y4eOHBIX U MCCIIEIOBATEIbCKUX 3a7ad, BEIOMpaTh Haubosee 3 (PEeKTUBHBIN CrTOCOO MX
pelieHns ¢ yY4ETOM MOIYUYEHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMoOaHaIu3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHbIe pe3yNbTaThl OCBOEHUSA Kypca «OpraHudeckass XUMHUsD OTPaXkarorT:
c(hOpMHUPOBAHHOCTH MPEICTABICHUNA O XUMUYECKON COCTABIIAIONICH €CTECTBEHHO-
HAYYHOU KapTHUHBI MUPA, POJIM XUMHUH B MO3HAHUU SBJICHUN IPUPOJbI, B GOPMUPOBAHUU
MBIIJICHUS U KYJbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON IPaMOTHOCTH, HEOOXOIUMOMN
JUIS PELICHUs] TPaKTHMYECKUX 3a7ad W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS
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K CBOEMY 370POBBIO U IIPUPOIHOM CPEXE;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIAraOIINe
HNOHATHA (XUMMUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAs O00OJOYKa aroma, MOJEKyJa,
BaJICHTHOCTh, AJIEKTPOOTPUIIATEIBHOCTh, XUMHUECKasl CBs3b, CTPYKTypHas Qopmyia
(pa3BépHyTas U COKpal€HHas), MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN
CKeJeT, QyHKIMOHAJIbHAs IPyIa, paguKai, U30Mepus, H30Mepbl, TOMOJIOTHYECKUH ps,
TOMOJIOTH, YTJIEBOJAOPOIbI, KHCIOPOX M Aa30TCOACPKAIIHUE COCIUHEHUS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust oprannyeckux BeniecTB A.M. ByTiiepoBa, 3aK0OH COXpaHEHHS MaCChI
BELIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKHI A3bIK XUMUW; MUPOBO33PEHUYECKNE 3HAHNUS,
JeXalye B OCHOBE IIOHMMAaHUs IIPUYMHHOCTU M CUCTEMHOCTHM XMMHUYECKHUX SIBJICHUM,
(aKTOJOTMYECKHE CBEJAEHUS O CBOWMCTBAaX, COCTaBe, MOJYyYEHHUH U O€30MaCHOM
UCIOJIb30BaHUU BAKHEHIIMX OpPraHMYECKHX BEIIECTB B OBITY M IPAKTHUECKOH
NEATEIIbHOCTH YEJIOBEKA;

c()OPMUPOBAHHOCTh YMEHHUH BBISBIATh XAPAKTEPHbIE MPU3HAKU TOHATHM,
YCTAaHABIMBAaTh WX  B3aWMOCBS3b, HCIOJIB30BATh  COOTBETCTBYIOIIUE  IOHATHUSA
IIPU OIIMCAHNUU COCTaBa, CTPOCHHUS ¥ IPEBPAIECHUN OPTaHUYECKUX COCIMHEHUN;

c()OPMUPOBAHHOCTh ~ YMEHUI  HCHOJB30BATH  XUMHUYECKYIO CHUMBOJIMKY
IUIS COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOM) hopmMyIl
OPraHUYECKUX BEIIECTB U YPABHEHUM XUMUYECKUX PEAKLUM, U3rOTABIUBATH MOJCIIH
MOJEKYJI OpPraHMYECKMX BEMIECTB JUISl WUIIOCTPAMM HMX XHMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

cOPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MNPUHAMIEKHOCTh HU3YUYEHHBIX
OpraHUYECKUX BEIIECTB [0 UX COCTaBY U CTPOCHMIO K OMPENEIEHHOMY Kilaccy/Tpymnmne

COCNMHEHHM  (YTJICBOJOPOIBI,  KHUCJIOPOJ W  a30TCOACpKallue  COCAUHCHHS,
BBICOKOMOJICKYJISIPHbIE COCJMHEHHUsI), JlaBaTh UM Ha3BaHUS IO CHUCTEMAaTHYECKOU
Homenkiarype (IUPAC), a Taxke NpUBOAWTH TPUBHAIbHBIC Ha3BaHHS OTICIIBHBIX
OpPraHUYeCKUX BEUIECTB (ITUJICH, MPOIMJICH, alleTUIICH, TUICHTIIMKOIb, TIUIEPUH, (DeHO,
dbopmanpaerua, aneTanbIerul, MypaBbUHas KHUCJIOTa, YKCYyCHasi KHUCIJIOTa, OJICHHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, (PPYKTO3a, Kpaxmall, eJUTI0I03a, TIIUINH);

c(hOpPMHUPOBAHHOCTH YMEHHUSI OTNIPEALIATh BUJIbI XUMHUUECKON CBSA3U B OPraHUYECKUX
COeIMHEHMSIX (OJIMHAPHBIE U KPAaTHbIE);

chOPMUPOBAHHOCTh yYMEHHUS TMPUMEHATh TIOJOKEHHS TEOPUU  CTPOCHUS
opranunyeckux BemectB A.M. byrtiepoBa ais 0OBbsICHEHHS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT MX COCTaBa U CTPOSHUSI; 3aKOH COXPAHECHHS MACChl BEIIECTB,;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh COCTaB, CTpoeHUe, puznueckue u
XUMHUYECKUE CBOWMCTBA TUIIUYHBIX MPEICTABUTEIEH Pa3IMUHBIX KJIACCOB OPraHUYECKUX
BeIlleCTB (METaH, TaH, STWJICH, POIWICH, aleTulieH, Oytaauen-1,3, MeTrmiOyTaaueH-
1,3, GeH3oJ, METaHOJI, 3TAHOJI, ATWJICHIJHUKOJb, TJIUIEPUH, (EHON, aleTalbIeru,
MypaBbHHasi U YKCYCHasl KUCIOTBI, TJIIOKO3a, Kpaxmall, LEeJUII003a, aMUHOYKCYCHAas
KHCIIOTa), WJUTIOCTPUPOBATh T'E€HETUYECKYI0 CBA3b MEXIYy HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUIA C MCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT,
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C()OPMUPOBAHHOCTb YMEHMSI XapaKTepU30BaTh MCTOUYHUKH YTIJIEBOJOPOJAHOIO
CeIpbsi (HEe(Th, TPUPOJIHBIN Ta3, Yrojb), COCOObI UX MEPEepabOTKH U MPAKTUUYECKOE
IPUMEHEHUE IPOAYKTOB NIEPEPabOTKY;

c(hOpMUPOBAHHOCTH YMEHUH MPOBOAUTH BHIUKCICHHS IO XUMUYECKUM YPABHEHHSIM
(Macchl, 00BbEMA, KOJIMYECTBA HCXOJHOIO BEIECTBA WM MPOJIYKTa PEAKIUH I10
U3BECTHBIM Macce, OO0BEMY, KOJMYECTBY OJHOIO M3 HUCXOJHBIX BEIIECTB
WIN NPOAYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHHUHN BIIAJIETh CHUCTEMOH 3HAHUN 00 OCHOBHBIX METOJAX
HAy4YHOT'O MO3HAHHUS, UCIOJIb3YEMBIX B XMMUU IPU U3YyUYEHUH BEIIECTB U XUMUYECKUX
ABJICHUN (HaONIOCHNEe, M3MEPEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHUE), HCIOIB30BATh
CUCTEMHbBIE XUMUYECKHE 3HAHUA JJI MPUHATUS PEIICHUNA B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHMM COOJIIO/IaTh MpaBHJIa IOJIB30BAHUS XHUMHUYECKOM
1oCcy10i 1 1a00paTOpHBIM 00OPYIOBAaHUEM, a TAK)KE ITPaBHIIa 00OpaIlleHuUs C BEIleCTBaMU
B COOTBETCTBUM C HHCTPYKIUSAMH O BBITIOJHEHUIO JTA00OPATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh ~ YMEHHMI  IUIAHUPOBATb M BBIIOJHATh  XUMHUYECKHIl
HKCIIEPUMEHT (TPEBPAILEHUSI OPTraHWYECKHUX BEUIECTB NPH HArpeBaHUU, MOJYyYEHHUE
TWIEHA U HM3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIUU OPraHMYECKUX BEIIECTB,
JeHaTypauus OEJIKOB IMpU HarpeBaHUM, LIBETHbIE PEAKIMH OEJIKOB) B COOTBETCTBUHU
C MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpH OOpAIICHUH C BEIIECTBAMH U JJAOOPATOPHBIM
o0opy/OBaHUEM, MPEACTABIATh PE3yJbTaThl XUMHUECKOIO 3KCIEpUMEHTa B (opMme
3aMKMCH YPAaBHEHUH COOTBETCTBYIOIIMX PEAKIUi U (POPMYyJIHPOBATH BHIBOJBI HA OCHOBE
3TUX Ppe3yJbTaToOB; C(HOPMUPOBAHHOCTb YMEHHH KPUTUYECKH AHAIM3UPOBATH
XUMHUYECKYI0 MH(POPMAIUIO, MOIYy4aeMYyI0 U3 Pa3HbIX UCTOYHHUKOB (CPEICTBAa MAaCCOBOM
uHpopmaruu, MHTEpHET U IPYTHUX);

c(OpMUPOBAHHOCTh YMEHUI CO0JII0/1aTh MPaBUiIa 3KOJIOTHUECKH 11eJ1eCO00pa3HOro
NOBEACHUS B OBITY U TPYAOBOW AESATEIBHOCTU B LIENSAX COXPAHEHUS CBOETO 3J0POBbS U
OKpY’Karollled MNpPUPOJHOM Cpeibl, OCO3HABATH OINACHOCTH BO3JCHCTBUS Ha JKUBbBIC
OpraHu3Mbl ONPENIETEHHBIX OPTaHUYECKUX BEILECTB, MOHMMAas cMbIca nokazarens [TIK,
NOSICHATh HAa TMPUMEPax CHOCOObl YMEHBIIEHUS W MPEAOTBPAILEHUS HX BPEIHOTO
BO3JICHICTBHSI HA OPTAHU3M YEJIOBEKA;

Uist  OOy4aromIMXcsi C OTPaAaHMYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbsS: YMEHUE
OPUMEHATh 3HAaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJaX IO3HAHUSI BEIIECTB U
XMMHUUYCCKUX SIBJICHUH;

JUISL CJIETIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO
TOYEUYHYI0 cucTeMy o0o3HaueHuil JI. bpaiins 1uist 3anucu XuMu4eckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3ynabTaThl OcBoeHUs Kypca «OOmmas U HEOpraHUYECKask XUMUSDY
OTPAKAOT:
c(hOpMHUPOBAHHOCTD MPEACTABICHUI: 0 XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-
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HAy4YHOM KapTUHbl MHUpa, pOJM XUMHM B T[IO3HAHWU SIBJICHUH NPUPOJbI, B
(GbOpMHUPOBAHUU MBIILICHUS U KYJIbTYpPbI JIMYHOCTH, €€ (YHKIIMOHATBHOU TPAMOTHOCTH,
HEOOXOJMMON ISl PEHICHHUS TMPAKTUYECKUX 3a/ad M DKOJOTUYECKH OOOCHOBAHHOTO
OTHOLUEHUS K CBOEMY 3JJOPOBbIO U IPUPOIHOM CPEJIE;

BJIQZICHUE CUCTEMON XUMUYECKUX 3HAHUHM, KOTOPAsl BKIIFOUYAET: OCHOBOIIOJIATAIOIINE
HOHATHUS (XMMHUYECKUN SJIEMEHT, aToOM, M30TOI, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIH
aTOMOB, VIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb,
AIIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCJIEHHUS, XUMHUYECKas CBA3b (KOBAJECHTHAas,
VMOHHAsl, METAJUIMYECKAs, BOJOPOIHAs), KPUCTAIUIMYECKAsT PEIIETKA, TUIIBI XUMUYECKUX
peaKkuui, pacTBOp, ANEKTPOJIUTHI, HEANEKTPOIUTHI, SJICKTPOJIUTHUECKAS TUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOM pEaKUHUH, XHMHUYECKOE
paBHOBECHE); TEOpPHUM M 3aKOHBI (TE€OpHUsl DIEKTPOJIUTUYECKOW JTUCCOLMALINH,
nepuoanuecknii 3akoH J[.M. MenaeneeBa, 3aKOH COXpaHEHHSI MacChl BEHIECTB, 3aKOH
COXpaHEHHUS U MPEBpAIICHUs SHEPTUU NPU XUMHUUYECKHX pEeakUusxX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHHM, MHPOBO33PEHYECKHE 3HAHMS, JIEKAIIHE B OCHOBE
NOHMMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XMMMUYECKUX SIBICHUH, (PaKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYyYEHUH U O€30IMACHOM UCIOJIb30BAaHUHU BAKHEHIIINX
HEOPTraHWYECKUX BEIIECTB B OBITY U IPAKTUYECKOM JAESITEIBHOCTH YEIOBEKA,;

c()OPMUPOBAHHOCTh YMEHHUI BBISBIATh XAPAKTEPHbIE MPU3HAKU TOHATHH,
yCTaHaBJIMBAaTh KX  B3aWMOCBS3b, HCIOJB30BATH COOTBETCTBYIOIIHME  IOHSATHUS
IPU ONKUCAHUM HEOPTaHUYECKHUX BEIECTB U UX MPEBpPALICHUM;

cOPMHUPOBAHHOCTh ~ YMEHHMI  HCMOJB30BATh  XUMHYECKYIO CUMBOJIUKY
ISl cocTaBieHHs (OpPMYJ BELWIECTB M YPAaBHEHHM XHMMHUYECKHX  pEaKIHid,
cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBHalbHbIE Ha3BaHUSA OTACILHBIX
HEOPraHWYECKUX BEIECTB (yrapHbld Ia3, yIJeKUCIbIA ra3, aMMHaK, raiméHas U3BecCTb,
HeraméHasi U3BeCTh, MUThEBast COAa, MUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHUW ONPEEHATh BAJIEHTHOCTh M CTENEHb OKHUCIICHHUS
XUMUYECKUX JIEMEHTOB B COEIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U
(koBaJieHTHasi, MOHHAsl, METaJJIMYecKas, BOJOpPOAHAs) B COEAMHEHMSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BelllecTBa (aATOMHAs!, MOJIEKYJIIpHAsl, HOHHAs,
METaJUINYECcKasi), XapakTeP CPeAbl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX COEAMHEHUM;

c(OpPMUPOBAHHOCTh YMEHUH YyCTaHABIMBATh MPUHAIJICKHOCTh HEOPTaHMUECKUX
BEIIECTB [0 HX COCTAaBY K OMNpENeNEHHOMY KiacCy/Tpymme COelIWHEHUH (IpocThie
BEILIECTBA — METAJJIbl U HEMETAJUIbl, OKCHIbl, OCHOBAHMS, KUCIOTHI, amM(pOTEpHbIE
THIPOKCUIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICT IEPUOAMYECKOTO  3aKOHA
JI.1. MeHnneneeBa 1 1EMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENIBHYIO U
MPOTHOCTHYECKYIO (QYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB lleproanyeckoil cHCTEMBI XHMHYECKUX
anemeHToB JI.M. MeHeneeBa, UCONb3ys MOHITUS «S-, P-, O-3JICKTPOHHBIC OpOUTAIINY,
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(QHEPreTHUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMUYECKUX AJIEMEHTOB M MX COECIWHEHMH Mo nepuojaM u rpynmnam [lepronnueckoit
CHCTEMbI XUMHUYECKUX djieMeHTOB /(.M. Menaencena;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECCKUE
CBOWCTBA  HEOPraHMYECKHUX  BEIIECTB  PA3JMYHBIX  KJIAcCOB,  IOATBEPXKAATh
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXKJYy HEOPraHMYECKHMMHU  BEIIECTBAMU
C IOMOIIIBIO YPAaBHEHUH COOTBETCTBYIOIMX XUMHUYECKUX PEAKIIMIM;

chOpPMUPOBAHHOCTh ~YMEHHS  KJIacCU(DUIMPOBATh  XHUMHUYECKHE  PEAKIUH
[0 Pa3jIUYHbIM IMpPU3HAKaM (YUCIAYy M COCTaBy pPEarupyroluX BEUIECTB, TEIJIOBOMY
abdexTy peakuuu, H3MEHEHUIO CTENEHEH OKUCIEHUS DJJIEMEHTOB, O0paTUMOCTU
peakIfy, y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTaBIIATh YPABHEHMS PEAKUUW Pa3IMYHBIX THUIIOB,
MOJIHBIE M COKpAIIEHHbIE YPAaBHEHMS PEAKIUNA MOHHOTO OOMEHA, YYUTBIBAsl YCIIOBHS,
IIPU KOTOPBIX ATU PEAKIIUU UAYT JI0 KOHIIA;

COPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  PEaKUMM,  IOJITBEPKIAIOLINE
KAUYEeCTBEHHBIN COCTaB Pa3JIMYHbIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH OINBITHBIM
yTEM HOHBI, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

chOPMHUPOBAHHOCT, ~ yYMEHUH  pPACKpBIBaTh  CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca 3THX
peaKuui;

c(hOPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOM
peaKkmuy OT PA3TMYHBIX (HAKTOPOB; XapaKTEpP CMEMICHUS XUMHUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHero Bo3aeicTeus (npunuu Jle Ilatense);

c(hOpPMHPOBAHHOCTh YMEHUU XapaKTePHU30BaTh XHUMHYECKHUE MPOIIECCHI, JICHKAIIHIEC
B OCHOBE TIPOMBINIICHHOTO TIOJIYYCHHUS CEPHOW KHCIOTBI, aMMHaKa, a TaKkKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPHHITUIIAX W AKOJOTHUCCKUX
npobIeMax XUMHYECKOTO IMMPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMEHU MPOBOJANTH BBIYUCIICHUS C HCTIOJIB30BAHUEM TTOHSITHS
«MaccoBas JIOJIS BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHUH T'a30B MPH XUMHUYECKUX
peakmusIX, Macchl BEIIecTBa WM 00bEMa Ta30B MO0 M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU BENIECTB, TEMIOBOTO ) dexTa
peakIuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, MMPEBPAIICHUSI U COXPAaHEHUS
DHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHHMM COOJIOATh TMpaBUjia TOJIH30BAHUS XUMHUYECKOU
MOCy 101 1 1abOpaTOPHBIM 000PYI0BAHUEM, a TAK)KE ITpaBUjia 0OpAIlICHUS C BEIIIECTBAMU
B COOTBETCTBUH C HHCTPYKITUSMU TI0 BBITIOJTHEHHIO JIA0OPATOPHBIX XHMUYECKUX OTIBITOB;

cOPMHPOBAHHOCT, yYMCHUH  IUIAHUPOBaTh ¥  BBIMOJHATH  XUMHYCCKUH
OKCIIEpUMEHT (pa3jioKeHHWe TMEepOKCHAa BOJOPOJAa B TMPUCYTCTBUU KaTajlu3aropa,
OTIpeJIeTICHUE CPEIbl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIHHOTO WHAMKATOPA,
BIIUSIHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh XMMUYECKOW pEaKlUu, Peakliui UOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKINK Ha CyIb(}aT-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH
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aMMOHUS, peLICHHE FKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMaM «Metamisy u «Hemetamib)
B COOTBETCTBUU C NIPABUJIAMU TEXHUKH O€30I1aCHOCTHU MPHU OOpPAIEHUH C BEIIECTBAMU U
7a00paTopHbIM  00OpyJOBaHUEM,  MPEACTABIATh  PE3yJbTaThl  XUMHYECKOIO
JKCIIeprUMeHTa B ¢GopMe 3alluCH YpPaBHEHUM COOTBETCTBYIOIIMX pPEAKIUN U
(opMyIMpOBATH BBIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

COPMUPOBAHHOCTb ~ YMEHUH  KPUTHUECKH  aHAJIU3UPOBATh  XMMHUYECKYIO
uHbOpMaIlMIo, TOJy4aeMyl0 W3 pa3HbIX HUCTOYHHKOB (CpeICcTBa  MacCOBOM
KOMMYHHUKaluu, UHTEpHET U ApyTux);

c(hOpMHUPOBAHHOCTH YMEHHH COOJII0IaTh MPaBUiIa SKOJOTHIECKH 11eTIECO00pa3HOTO
NOBE/ICHUS B OBITY U TPYJOBOMU JIEATEIBHOCTH B IIEJIAX COXPAHEHUSI CBOETO 3/10pOBbS U
OKpY’KaloIlled TNPUPOAHON Cpenbl, OCO3HABaTh OMACHOCTb BO3ICHCTBHS Ha >KHUBbBIC
OpTaHU3MBI OIpPENeIEHHBIX BEMIECTB, MOHMMAas cMbica mokaszarens IIJIK, moscHsATh
Ha MpUMepax crnocoObl YMEHBIICHUS W MPEJOTBPAIICHUS UX BPEJHOTO BO3JCHCTBUS
Ha OpPTraHu3M YEJIOBEKa;

s OOyJaromMXCcsi C OTPaHHMYEHHBIMH BO3MOXKHOCTSAMH 3J0POBBS: YMEHHE
NPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX I[IO3HAHUS BEIIECTB W
XUMHYECKHX SIBJICHMIA;

U CIENBIX M CIA0OBUIAIIMX OOY4YalOIIMXCS: YMEHHUE HCIOJIB30BaTh PebeHO
TOYEUYHYIO cucTeMy o0o3HaueHuil JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosan
No Kommue OcCHOBHBIE BUJIBI IESITEILHOCTH 20P
ue [Iporpammuoe
/o CTBO 00yJaroIIMXCs
pa3zenoB u CoJIepKaHue
JacoB
TE€M y4eOHOTO
npeaMeTa
Pa3nen 1. TeopeTudeckne 0CHOBbI OPraHMYECKOIl XUMUHU
1.1 | Ilpenmet 3 [TpenMeT opraHuveckoii XuMun | PackpbIBaTh CMBICI H3y4aeMBbIX https://foxford.r
OpraHUYecKO ¢ BOSHHUKHOBEHHUE, Pa3BUTHE U | TIOHITHH (BBISIBIIATH UX XapaKTCPHBIC u/teacher-
XUMUH. 3HAYCHUE B MOJYYCHUH HOBBIX | TIPU3HAKH), YCTAHABIMBATH UX dashboard
Teopus ctpoeHus BCIICCTB B3aHMOCBS3b.
OpraHUYECKHX U MatepuasioB. Teopus [TpuMEHSITh TOJIOKCHUS TEOPUHT
COCTMHCHMIA CTPOCHHS CTPOCHHS OPTaHUYECKUX BEIICCTB

A.M. bytnepona

OPTaHUYECKUX COCTMHECHUHN
A.M. bytnepoBa, €€ OCHOBHBIE
1o0KeHus. CTpyKTypHBbIE
dbopmybl

OPraHUYECKUX BEUIECTB.
['omomnorus,

n3oMepusa. XMMUYECKas CBSI3b
B OPTaHUYECKUX COCUHECHUSAX:
KpaTHBIE

CBSI3H, G- U TT-CBSA3HU.
IIpencrasienue o
KJIaCCU()UKAITUH
OpraHUYECKUX BEIIECTB.

A. M. bytnepoBa niist 00bsICHEHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOECHHUSI.

Hcnonb30BaTh XUMHUUYECKYHO CUMBOJIUKY
JUISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaiéHHon) hopMyJT OpraHUUYECKUX
BEILIECTB.

Ornpenensitb BUABI XUMUYECKOU CBS3U
(oIMHapHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHECHUSIX.

PackpeiBaTh posb OpraHnYeCKOr XUMUAU
B IIPUPOJIE, XapaKTEPU30BATh €€
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Homenknarypa
OPTraHUYECKUX COCAUHECHUIN
(cucreMarunueckas) u
TPUBHAIIbHBIC

Ha3BaHUS BaXKHEUIIINX
IIPEJCTAaBUTEIIEU

KJIACCOB OPTaHUYECKUX
BEILIECTB.

3KCHepI/IMeHTaJIbele METOAbI

M3Y4YCHMSA BEIECTB M UX
NpeBpaLLCHHA:

e JlemoHCTpanuu:

— O3HAKOMJIEHHE C
oOpa3laMyi OpraHuYeCcKUX
BEILECTB U MaTeprUajJaMUHA
UX OCHOBE;

— OIBITHI IO MTPEBPAIICHHUIO
OpraHUYECKUX BEIIECTB IIPH
HarpeBaHUM(TUIaBJICHUE,
oOyTJIMBaHKE U TOPEHUE).

e JlaGopaTopHBbIE OMBITHI:

— MOJIEJTUPOBAHU

€ MOJIEKYJI

OpraHU4EeCKUX

BEILIECTB

3HAYCHME B KM3HH YEJIOBCKA,
WJUTIOCTPUPOBATH CBS3H C APYTUMU
HayKaMHU.

HaGmrogaTh u ONKUCHIBATH
JIEMOHCTPAIIMOHHBIE OTBITHI; TPOBOAUTHHU
OTMCHIBATH JJAOOPATOPHBIE OTBITHI U
IpaKTUYECKUE PabOTHI

Hroro o pasgemny

3

Paznen 2. YriieBogopoabl
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2.1 | IlpenensH AJIKaHBI: COCTaB U CTPOCHUE,
13( TOMOJIOTUYECKUHN Psil.
yTIEBOAOP MertaH u 3TaH —IpocTeuIme
OJTbI — MPEJCTABUTENIN AJIKAHOB:
aJIKaHbI COCTaB, XUMHUYECKOE

cTpoeHue, GU3NIecKue u
XUMHUYECKHE CBOMCTBA
(peaxkuuu 3aMeIeHUs U
rOpEHUs), HaXOXKJACHHUE B
PUPOJIE, MOTyUYEHUE U
MIPUMEHEHHUE

2.2 | Henpene AJIKEHBI: COCTaB U
JbHBIC CTPOEHHE, TOMOJIOTHYECKUI
YIJIEBOJIO psl. DTUIEH — NPOCTEUINNA
pOABL: MPEJACTAaBUTEIb AJIKCHOB:
QJIKEHBI, COCTaB, XUMHUYECKOE
aJIKaJIuCHBbI, CTpoeHue, (GU3NIECKue 1
AJTKUHBI XAMHUYECKUE CBOMCTBA

(peakIiu TUIpUPOBAHMSI,

raJJOrCHUpPOBaHNU:A, THAPATAllN,

PackpsIBaTh CMBICH N3y4aeMbIX OHATHI
(BBISIBJISITH MX XapaKTEPHBICTIPU3HAKH ),
YCTaHaBIIMBATh UX B3aUMOCBS3b,
VCTIOJIB30BAaTh COOTBETCTBYIOIIUE

HOHATHUS

IIPU ONKMCAHUU COCTaBa, CTPOEHUS U
MIPEBPAIICHUN OPraHUYECKUX

COCIMHECHUMN.

Hcnonbs30BaTh XUMUYECKYHO CUMBOIUKY IJIA
COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaIéHHOM) GopMyJ1 OpraHUYECKUX
BEILIECTB.

VY craHaBIMBaTh NPUHAAJIC)KHOCTD

BEIIECTB K OMPEAEICHHOMY KJIACCy

https://foxfo
rd.ru/teache

r-dashboard

https://foxford.ru
teacher-
dashboard
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OKHUCJIEHUS U MOJTUMEPHU3ALIN)
HaXO0XKJEHUE B IPUPOJIE,
MOJIyYeHUE UTIPUMEHEHHE.
Ankanuensl: OyraaueH-1,3
u MeTuiIoyTaaueH-1,3,
XUMHUYECKOE CTPOECHHUE,
peakuys MoJIMMepU3aliii,
IpUMEHEHUE (JIJIs1 CHHTE3a
MPUPOIHOTO U
CUHTETUYECKOTO

Kay4dyKa 1 PE3HHBbI).
AJIKHMHBI: COCTaB U
O0COOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKUN PSiA.
ALlETUIIEH — NPOCTEUIIAN
MPEICTABUTEND AIKMHOB:
COCTaB, XUMHUYECKOE
CTpOCHHE, PU3NUYECKUE U
XUMHYECKUE CBOMCTBA
(peakiuu TuIpupOBaAHHS,
raJIoreHUpPOBAHUA,
TUApATAIlMU TOPEHUS ),
HaXO0XJEHUE

B IIPUPOJIE, ITOIYUEHUE U
IpUMEHEHUE

YTJIEBOJIOPOJIOB 10 COCTaBY U
CTPOCHHIO, Ha3bIBATh UX

110 CUCTEMATHUYECKOM HOMEHKIIAType;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/ICJIbHBIX TIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

OrnpenensiTb BUIbl XUMHUYECKON CBSI3UB
MOJIEKYJIaX YIJIE€BOIOPOIOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOH CBSI3M.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
pUMEHEeHHE, (PU3NYECKUE U XUMUYECKUE
CBOICTBa, BAXKHCHIIIME CIIOCOOBI
MOJTyYEHUSI TUTUYHBIX MPEICTaBUTENCH
Pa3IMYHBIX KJIACCOBYIJIEBOJOPO/IOB
(MeTraHa, 3TaHa, STWICHA, alleTUJICHA,
Oyramauena -1,3,0eH3011a, TOTyOIIa).
BBISBISATE reHETUUECKYIO CBSI3b MEXKIY
YIJIEBOJOPOIaMU U MOATBEPKIATH €&
HaJU4Yue YPaBHEHUSIMU COOTBETCTBYIOIITUX
XAMUYECKHX

peaKiuii C UCIIOJIb30BAHUEM
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2.3

Apomatu
YeCKUe
yTIEBO0
POJIbI

Apenbl: 6€H301 U TOIYO,
COCTaB, XUMHUYECKOE
CTPOECHHUE MOJIEKYII,
(du3NYECKUE U XUMUYECKHE
CBOMCTBa(peakuuu
raJIOTeHUPOBAHUS U
HUTPOBAHUS), IOITyYCHHE
Y IpUMEHEHUE. BinusHue
OeH3oia

Ha OPraHMU3M YeJIOBEKA.
['eneTnueckascBsa3b
YTJIEBOJIOPOJIOB

CTPYKTYPHBIX (OpMYI.

https://foxford.ru

teacher-
dashboard
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2.4

[Ipuponnsie
MCTOYHUKHU
YIIEBOAOPOI0
B U UX
nepepadboTKa

[Tpuponusii ras. [lomyTtHbie

HedTsaubieraspl. Hedth u €€

MIPOUCXOXKICHHUE.

CrniocoObl epepaboTKu

He(THU: IEPETOHKA, KPEKUHT

(TepMHUECKHIA,

KaTaTUTUICCKUM ).

[IponykThl nepepaboTKu

He(TU, UX TPUMEHEHHUEB

TIPOMBITIUICHHOCTH U B

OBITY.

KameHnHsb1l1 yrons u

MIPOTYKTHI €T0

nepepadoTKu.

IKCIEPUMEHTAJIBLHBI

€ MeTOo/AbIN3yYeHHs

BellecTB

U MX NPeBPalleHUM:

e J[emoHCTpanuu:

— xoutekiuu «HedpTe»
«YT0aby;

— BuAeo(dparMeHT

«ByJnkaHuzanus

PE3UHBDY.

¢ JlaGopaTopHBIE OMBITHI:

— Ka4CCTBCHHOC OIIPCACIICHUC

yriaepoaau BOAOpoO/a B

XapaxkTepu3oBaTh UCTOYHUKHU
YTJIEBOJIOPOTHOTO CBIPbsI (HEPTH,
IPUPOJIHBIN ra3, yrojb), CIOCOOBI UX
nepepaboTKU U MPAaKTUYECKOEe MPUMEHEHHUE
MOJIy4aeMbIX IPOyKTOB. Mcnonb3oBaTh
€CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —
IPOBEJICHNE, HAOIIOACHUE U ONTMCaHNe
XUMHUUYECKOTO IKciepruMeHTa (J1abopaTopHbIe
OMBITHI UMPAKTHYECKUE PaOOTHI).
CnenoBath npaBuiaM 0€30MacHON

paboThI B labopaTopuu

IIPU UCIIOJIb30BAaHUU XUMHUYECKOM MOCYIbI
1 000pyI0BaHMsl, a TAKXKE IpaBUiIaM
oOpallleHHsI ¢ BEIIECTBAMHU B COOTBETCTBUU
C UHCTPYKIUSIMU BBIITOJHEHUS
71a00paTOPHBIX OIMBITOB UIIPAKTHUECKUX
paboT MO MOTYYEHHUIO UU3YUCHHUIO
OpPraHUYECKUX BEILECTB.

[IpencraBisTe pe3yIbTaThl

JKCIIEpUMEHTa B (hOpMe 3alicu ypaBHEHUHN
COOTBETCTBYIOILIMX PEAKIUITH 1eTaTh
BBIBOJIbI HA X OCHOBE.

[TpoBOAUTH BEIYHMCIICHUS

VIS OIPEICIICHUS] MOJICKYJISIPHOM
(GopMyITbI OPraHUIECKOTO BEIIECTBA, 10
YPaBHEHHUIO XUMHUECKOMN pPEeaKIInu.

https://foxford.

ru/teacher-
dashboard
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OpraHUYECKUX BEIIECTBAX;
— O3HAaKOMJICHHUE C
oOpasamu

IJIACTMACC, KAy4YyKOB

U PE3UHBI;

— MOJEJINPOBAHU

€ MOJIEKYJI

YTJIEBOJIOPOJIOB U
rajJjioreHoONpOn3BO

JTHBIX.

e [IpakTuueckue pabOTHI:
Ne 1. TlonmyueHue sTuneHa U
U3YyUYCHUE

€ro CBOKCTB.

e PacuéTHbIe 3a1a4UM:

— OIpe/elieHne
MOJIEKYJIAPHOI (hOpMYITBI
OpPraHUYECKOT0 BELIECTBA
110 MacCCOBBIM JIOJISIM
aTOMOB XMMHUYECKHUX
AJIEMEHTOB;

— Pacy€rhl 10 YPABHEHUIO
XUMHAYECKONPEAKIIUU

CamocTosATENBHO IJITAHUPOBATH U
OCYILIECTBIISITh CBOIO [I03HABATEIILHYIO
TSI TeIbHOCTD; IPUHUMATh aKTHBHOE
y4acTHE B IPYIIIOBON yueOHOI
JeSITEIIbHOCTH

Wroro o pazaeny 1
3

Pa3nea 3. Kuciopojacoaep:xaiiue oprannyeckue coeInHeHus
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3.1

Cnouptel. PeHon

[IpenenbHBIE OTHOATOMHBIE
CIIUPTHI: METAHOJ U 3TAHOJL,
XUMHUYECKOE CTPOCHHUE,
(dbu3nYecKre U XUMHUECKHE
CBOICTBA (peaKIuu C
AKTUBHBIMU METaJJIaMH,
raJjOr€HOBOJOPOJAMU,
rOpeHue), MPUMEHEHHUE.
BopoponHas cBs3b.
PU3UOIOTUIECKOE
JICUCTBUE METAHOJIa U
ATaHOJIa HAa OPTraHU3M
YeJI0BEKA.

MHoOroaToMHbI€ CIIUPTHI:
ATUJIEHTJIMKOJIbY TIIULIEPHH,
XUMHUUYECKOE CTPOCHHUE,
bu3NYecKue 1 XUMUUECKHE
CBOMCTBA (B3aMMOJEICTBHE CO
IIEJIOYHBIMU METaJJIaMH,
KaueCTBEHHAs pEaKlUs Ha
MHOT'OaTOMHBIE CTIUPTHI).
duznonornueckoe AeCTBUE
Ha OpraHu3M YeJIOBEKa.
IIpumeHenuernuuepyrHa u
ATUJICHTJIMKOJIS.

PackpsIBaTh CMBICH N3y4aeMbIX OHATHI
(BBISIBJISITH MX XapaKTEPHBICTIPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
VCTIOJIB30BAaTh COOTBETCTBYIOIIUE

HOHATHUS

MIpU ONKMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAIICHUN OPTraHUYECKUX

COE€INMHCHUH.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY TSI
COCTaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH,

COKpaIEéHHON ) GopMyJT OpraHUuYECKUX
BEILIECTB.

VYcraHaBauBaTh NPUHAAJIEKHOCTh BEIECTB
K OIPEICICHHOMY KJIACCy IO COCTaBy U
CTPOCHUIO, Ha3bIBATh UXIIO
CHUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIILHBIC Ha3BAHUS

https://foxfo
rd.ru/teache

r-dashboard
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®enon. CtpoeHue
MOJIEKYJIbI, PU3NUECKUE U
XAMHUYECKUE CBOMCTBA
¢dbenona. TokCUYHOCTH
dbeHona, ero
(U3HOJIOTHYECKOE
JIEHCTBUE HA OPTaHU3M
yenoseka. [I[pumenenue
dbenona

OTJICbHBIX MIPE/ICTaBUTENCH
KHCJIOPOICOIEPIKAIINX COSIUNHEHHA.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
IpUMEHEHNe, PU3NIECKUE U XUMUUECKHE
CBOWCTBA, BaYKHEHIIINE CITOCOOBI MOTy4eHUS
TUIUYHBIX MIPEICTABUTENCH Pa3IMuHbIX
KJIACCOB KUCIIOPOJICOIEPIKAIINX
COEIMHEHM (MeTaHoJIa, 3TaHoJIa,
rimiepuHa, henona, popmManapaerua,
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3.2

AJbaerunsl.
KapOGoHnoBsie
KHCJIOTBI.
CnoxxHble

3(UpbI

Anpaerunbl: GopMalIbIeTUI U
aleTanbIeTul, XUMUYECKOE
cTpoeHue, GU3NIecKue u
XAMHUYECKUE CBOMCTBA
(peakIuu OKUCIICHUS U
BOCCTAHOBJICHUS,
KaueCTBEHHbBIC PEAKIIUN),
MOJIyYE€HHUE U IPUMEHEHHUE.
OIDHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCIIOTHI:
YKCYCHAsIKMCJIOTA,
XUMHUUYECKOE CTPOEHUE,
(bU3UYECKUE M XUMHUCCKHEC
cBoOMcTBa (00ITHEe CBOKCTBA
KHUCJIOT, pEaKIus
ATEPUPUKAIINN ), TOTYICHHUE U
npuMeHenue. CTeapuHoBas v
OJICMHOBASIKUCIIOTHI KaK
MPEICTABUTENN BBICIITUX
KapOOHOBBIX KUCJIOT. MblLia
KaK COJIUBBICIITHX
KapOOHOBBIX KUCIIOT, UX
MOIOILIEE IEUCTBUE.
CrnosxxHble 2pupbI Kak
MIPOU3BOIHBIC

KapOOHOBBIX KUCIOT.
I'maponus cioXHbIX

a¢upoB. JKupsl kak

aneTanbAernaa, yKCyCHOM KHCIIOTHI,
TJIFOKO3bI, CaXxapo3bl, Kpaxmara,
LEJUIIOJIO3b] ); BBIBIIATh TEHETUYECKYIO
CBS3b MEXITY HUMH U MOJTBEPKIaTh €€
HaJIMYKUE YPABHEHUSIMUA COOTBETCTBYIOIINX
XUMHUYECKUX

pEaKLMM C UCTIOIB30BAHUEM
CTPYKTYPHBIX (POPMYII.

OnuceiBaTh  COCTaB, XHUMHYECKOE
CTPOCHHE W IPUMEHEHHE JKUPOB,
XapaKTEpHU30BaTh UX 3HAYCHHE

JUISL JKU3HEIEATEIIbHOCTH OPTaHU3MOB.
Oco3HaBaTh ONaCHOCTH BO3JCHCTBHS HA
YKUBBIE OPraHU3MBbI ONPEEICHHBIX
OpPraHUYECKHUX BEIIECTB, IMOSCHATH

Ha NMPUMEPax CrocoObl yMEHbILICHUS

https://foxford.ru

teacher-
dashboard
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MPOU3BOJHBIE TNIMIIEPUHA U
BBICIIUX KapOOHOBBIX KUCJIOT.
['maponus Kupos

3.3

YrneBoasl

VYrieBobl: cOCTaB,
KJ1acCu(HUKaIUs yTrIeBO0B
(MOHO-, TU- U
noiucaxapubl). ['moko3a
— MPOCTENIIN I
MOHOCaXapH;
O0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, PU3NUECKHE U
XUMHUYECKHE CBOMCTBA
TJTFOKO3BI (B3aUMOICHCTBHIE
c runpokcuaom meau(1l),
OKHUCJICHHUE aMMHUAYHBIM
pPacTBOPOM OKCHIA
cepeodpa(l), BoccTanoBICHUE,

Y TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICUCTBUS Ha OPTaHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUS — ITPOBEICHUE,
HaOJI0IeHUE U OTIMCAHNE XUMUYECKOTO
AKCIIEPUMEHTA (J1JaO0PaTOPHBIE OIBITHI U
MPaKTHYECKUE PabOTHI).

CnenoBath npaBuiaM 0€30MaCHOM

paboThI B 1abopaTopuu

IIPU UCIOJIb30BAHUU XUMHUYECKOM MOCYIbI
1 000pyZ0OBaHUs, a TAKXKE MPABUIAM
oOpallleHHsI C BEIIECTBAMU B COOTBETCTBUU
C UHCTPYKIUSIMU BBIIIOJIHEHUS
71a00paTOPHBIX OTBITOB U MPAKTHUECKHUX
paboT M0 MOITYYEHUION U3YUEHHUIO
OpPraHUYECKUX BEILECTB.

[IpencraBnsiTh pe3yybTaThl

https://foxford.ru

teacher-
dashboard
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OpOKEHUETIIIOKO3bI),
Hax0JICHUE B IIPUPOJIE,
MPUMEHEHUE TIIFOKO3bI,
OnoJornyeckas poib B
KUZHEACATEIbHOCTH
OpraHu3Ma 4YeJIoBeKa.
dortocunte3. pykTosa Kak
U30MEp TIFOKO3BI.
Caxapo3a — npeICTaBUTEIb
JMCaxapuao0B, TUAPOIU3
caxapo3bl, HAXO0XJCHUE B
MIPUPOJIE U IPUMEHEHUE.
Kpaxmai u nenroiio3a kak
MPUPOJIHBIC TOJTUMEPHI:
CTPOCHHE Kpaxmasia 1
LEJUTIONI03b], (PU3UYECKUE U
XUMHYECKUECBONCTBA
Kpaxmada (THAPOIIH3,
KaueCTBEHHAs pEaKIUs C
HOJIOM).

3KCHepHMeHTaJIbHLle METOAbI

U3y4YeHUsl BelleCTB U UX
NpeBpaLLCHHIA:

¢ JlaGopaTopHBIE OMBITHI:
— TOpEHUE CIHUPTOB;

— B3aWMO/JICVICTBUE
TJIMIEPUHAC
TUAPOKCUIIOM

JKCIIEpUMEHTa B (OpMe 3aMKcH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIUNHU JENATh
BBIBOJIbI HA UX OCHOBE.

[IpoBOAUTH BHIYMCIICHHUS

VTS OIPEICIICHUS MOJICKYIISIPHOM (POPMYJIBI
OpPraHUYEeCcKOTO BELIECTBA, IO YPABHEHUIO
XUMUYECKOH peakuu. CaMoCTOsSTENBHO
IUTAHUPOBATH U

OCYULIECTBJISITh CBOIO IO3HABATENBHYIO
NESTeNIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B TPYNIIOBOM yueOHOM
NEeSATEIbHOCTH
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menu(Il);

— KaueCTBEHHBIC PEAKIIUU
aJbJIeTUOB(OKUCIICHHE
aMMHAa4YHBIM PaCTBOPOM
okcuja cepebpa u
ruapokcuom meau(Il));

- BBaHMOHCﬁCTBHC Kpaxmalia €

HOJIOM.
e [IpakTuueckue pabOTHI:
Ne 2. CpoticTBa pacTBOpa
YKCYCHOMKHUCIIOTHI.

e PacuéTHbIC 3a1a4UM:

— OIPEIEIICHUE
MOJIEKYJIAPHOI (OpMYITbI
OpraHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJISIM
aTOMOB XMMHUYECKHUX
AJIEMEHTOB U 110 Macce
(oO0beMy) IPOIYKTOB
CrOpaHus;

— Pacy€Thl 10 YPABHEHUIO
XUMHAYECKONPEAKIIUU

Hroro o pasgemny

13

Paznen 4. A3oTcoaep:kaiiye oOpraHudecKue coemHeHHs
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4.1

AMUHEL.
AMUHOKHC
JIOTBI.
benkn

AMWHBIL: METUJIAMHH —
MPOCTEUIITN I
MPEJCTABUTENb AMUHOB:
COCTaB, XUMHUYECKOE
CTpoeHune, GU3NIeCKue u
XUMHUYECKUE CBOMCTBA (peakiuu
C KUCJIOTaMHU U TOPEHHUS),
Hax0XJICHUEB MIPUPO/IE.
AMMHOKHCIIOTHI KaK
am(poTepHbIE OPraHUYECKUE
coeqnHenna. Puznueckue u
XAMHUYECKUE CBOMCTBA
aMUHOKUCJIOT (Ha IpuMepe
TIIIIHA).

buonornueckoe 3HaueHue
aMUHOKUCIOT.CUHTE3
MENTH]IOB.

benku xak npupoaHbie
nonauMepsl. [lepBruuHas,
BTOpPUYHAS U TPETUYHAS
CTPYKTypa OEIKOB.
XUMHUYECKHUE CBOMCTBA
OCJIKOB: TUIPOJIN3,
JIeHaTypanus,
Ka4ueCTBEHHBIC pEaKIIUMHA
OeNKH.
IKCIEPUMEHTAIbHbIE METO/bI
H3y4€eHHUs] BEleCTB M UX

PackpbIBaTh CMBICI U3y4aeMbIX TOHSATHIA
(BBISIBJISITh MX XapaKTEPHBIEIPU3HAKH ),
yCTaHaBIUBATh X

B3aMMOCBS3b, UCIIOJIb30BATh

https://foxfo
rd.ru/teache
r-dashboard

COOTBETCTBYIOIINE MOHITHUS
IIPU ONKMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUN OPraHUYECKUX

COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY IJI51
COCTABJICHHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH,

COKpami€HHON ) GOpMYJT OpraHUIECKUX
BEILECTB.
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MpPeBPALICHUN

e JlemoHCTpanuu:

— JIeHaTypamus 0eIKOB IIPH
HarpeBaHUM;

— IBCTHBIC PCAKIINHU OeIKOB

OnpenensaTb NPUHANICKHOCTh BEIIECTB K
OTIpeNIe]ICHHOMY KJIacCy TI0 COCTaBy |
CTPOCHHIO, Ha3bIBaTh UX

10 CUCTEMATHIECKON HOMEHKIIATYPE;
IPUBOIUTH TPUBUATILHBIC HA3BAHUS
OTJICTBHBIX TIPEICTABUTECIICH.
XapaKTepu30oBaTh COCTaB, CTPOCHHUE,
IpuMeHEHUE, GU3HNICCKIE H XUMUYECKUC
CBOMCTBA, BAJKHEHIIIHE CIIOCOOBI
MOJTYYEHUS TUITUYHBIX MPeICTaBUTENICH
a30TCOJAECPKAIIUX COCAUHECHUN
(MeTuIaMUHA, TIIUIMHA,0CTTKOB).
OnucheIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBA OEJIKOB; MOSICHAThHA ITPUMEpax
3HauYeHue OCIKOB

JUTsI OpTaHu3Ma deioBeka. Vcmob30BaTh
€CTECTBEHHO-HAYYHBICMETO 1Bl TIO3HAHUS —
HaOJIIOAATEH U ONHCKHIBATH
J€MOHCTPAlMOHHBIN

IKCTICPUMEHT.

CamoCTOATENBHO IIAHUPOBATH U
OCYIIECTBIISITH CBOIO MO3HABATEIHHYIO
NEeATEIbHOCTh; MPUHUMATh aKTUBHOE
y4acTHe B TPYIIIOBOM yueOHOM
NESITEIIbHOCTH

Htoro mo pazaeny 3

Pa3nean. 5. BbicokomoJieKyJISIpHbIE cOeIMHEHUsI
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5.1

[ImacTmaccsrl.
Kayuyku.
Bomokna

OCHOBHBIE MTOHATUSA XUMUU
BBICOKOMOJIEKYJISPHBIX
COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPHU3ALINH,
CpEeIHssI MOJIEKYJIsIpHAsl Macca.
OCHOBHBIE METO/IBI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COEMHEHUH — MOJIMMEPHU3ALUA
u

IIOJINKOHICHCALH

. [ImacTmaccer

(MOJMATUIIEH,

HIOJIATIPOTIWIIEH,
MOJIVUBUHIIXJIOPHU/I,
nonuctupoit). HatypanbHblii
Y CUHTETUYECKNE KayUyKH
(OyTagneHoBBIH,
XJIOPOIIPEHOBBIN U
M30IPEHOBHIN). BosokHa:
HaTypaJbHbIE(XJIOMOK,
HIEPCTh, MENK),
VCKYCCTBEHHBIE (alle€TaTHOE
BOJIOKHO,

Bnaners n3yyaeMbIMU XUMUYECKUMHA
MOHSTUSAMU: PACKPBIBATH CMBICIT U3y4aeMbIX
MIOHATUU Y IPUMEHSTH STUTIOHATHS TTPU
OIMCAHUU COCTaBA U CTPOCHUS
BBICOKOMOJIEKYJIAPHBIX OPraHUYE€CKUX
BCIIICCTB,

TUTs1 OOBSICHEHUS OT/ICTBHBIX (DaKTOB U
SIBJICHHUH.

Hcnonbs30BaTh XUMUYECKYHO CUMBOIUKY IJIA
COCTaBJICHUSI CTPYKTYPHBIX (hOPMYJIBEIIECTB
Y YPABHEHUM PEAKIMH MMOJUMEPU3ALUNA U
MMOJNKOHACHCAIAH.

OnuceIBaTh COCTaB, CTPOEHUE, OCHOBHBIC
CBOMCTBA Kay4yKOB, HanboJjee
pacnpoCTpaHEHHBIX BUIOBILJIACTMACC,
BOJIOKOH; TIPUMEHEHHE

https://foxfor
d.ru/teacher-
dashboard
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BHCKO03a), CHHTETUYECKHE
(KarmpoH uiIaBCcaH).
JKCHepUMEHTATIbHbIE METOAbI
M3yYeHUs BeleCTB U UX
NpeBpaLLCHH:

e JlemoHCTpanuu:

— O3HaKOMJIEHHE C 00pa3lamMu
NPUPOAHBIX U UCKYCCTBEHHBIX
BOJIOKOH, INTACTMACC,

Kay4yKOB

B Pa3IUYHBIX oTpacisix. Mcmonp3oBaTh
€CTECTBEHHO-HAYYHBICMETO 1Bl TIO3HAHUS —
HaO0JII0JaTh U OIKCHIBATh
JNEMOHCTPALMOHHBIN

AKCIIEPUMEHT

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

~ W
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11 KJIACC

HaumenoBan
No Komnue OCHOBHBIE BU/IbI JICATEIIBHOCTH
1\t ne CTBO Hporpamurioe O0yJaroIIIXCS
pa3ziesioB U coJiepKaHue
TEeM y4eOHOTO Haco
npeaMeTa B
Paznen 1. Teopernueckne 0CHOBBI XUMUM
1.1 | Crpoenue 3 XUMHUYECKUH 2JICMEHT. ATOM. PackpbIBaTh CMBICIT H3y4aeMbIX https://foxford.
aTOMOB. CocraB aToma, U30TOIIHI. MOHSATUH (BBISIBIISITH UX XapaKTEPHBIC ru/teacher-
HepI/IOI[I/I‘—ICCKI/Iﬁ BHGKTpOHHaH 000JI04Ka. HpI/IBHaKI/I), YCTaHABJIMBATh UX dashboard
3aKOH U OHEePreTU4eCKUue ypoBHH, B3aMMOCBS3b.
Ilepnonnueckas MOJyPOBHH. ATOMHBIC OPOHTANH, | PacKphIBaTh CMBICT IIEPHOIIUECKOTO
cucrema s-, p-, d-, f-omemenTHL. 3akoHa /1. 1. Menneneesa u
XUMHYECKIX OcobeHHOCTH pacnpeacIeHus JIEMOHCTPHPOBATH €70
3JIEMEHTOB SJICKTPOHOB CUCTEMaTU3UPYIOIIYIO,
J.N. 1O OPOUTANIAM B ATOMaX MAITBIX H | oG, CHUTEIbHYIO M IPOTHOCTHYECKYIO
Menneneena OONBIINX [IEPHO/IOB. (byHKITHH.

DneKkTpoHHasi KOH(Urypauus
atoMoB. [leproanueckuii 3aK0H U
[Tepuoanueckas cucrema
XUMHYECKHUX d1emMeHToB /1. H.
MenneneeBa. CBs3b
MEePUOANYECKOI0 3aKOHA U
[Tepnoanuueckoi CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C
COBPEMEHHOU TEOPUEUN CTPOCHUSA
aTOMOB. 3AKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUUYECKUX
AIIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX U CI0KHBIX BEILIECTB MO

XapakTepu3oBaTh AIEKTPOHHOE
CTPOEHUE aTOMOB XMMUYECKUX
3JeMEeHTOB 1-4 nepuoaoB, UCTIONb3Ys
MOHSATHS S-, P-, -3JIEKTPOHHBIC
OopOUTaNH, SHEPTETUYECKHE YPOBHH.
OOBIICHATH 3aKOHOMEPHOCTHU
WU3MEHEHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COeIUHECHUN

10 NIEPUOAM U TPyTIIaM
ITepnoanueckoit CUCTEMBI

1. . Menaeneea
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rpyIiaM U nepuojiaM. 3HaueHHe
MEePUOIUYECKOTO

3aKOHA U CUCTEMBI XUMHUYECKUX
anemeHToB JI.11.

MeHpeneeBaB

pPa3BUTUU HAYKH.
IKCNePUMEHTAIbHbIE METOAbI
U3y4eHUs] BeleCTB U UX
NpeBpallleHu:

e JleMOHCTpanuu:

Buapst Tabnun «Ilepuoanueckas
CUCTEMaxXHMHUYECKHX DJICMEHTOB
J.1. MenneneeBa»

1.2

Ctpoenue
BEIIECTBA.
MHuoroo6pasu
€ BEIIECTB

CtpoeHue BeliecTna.
XUMHUYECKasI CBS3b.

Busl (koBaneHTHas
HEMOoJIsSIpHAs U MOJISIpHAs,
HWOHHAs, METAJUTNYEeCcKas) u
MEXaHU3Mbl 00pa30BaHUs
XAMHUYECKOMCBS3U
(OOMEHHBIHN U TOHOPHO-
aKLETTOPHBIN).
Bonopoanast cBs3b.
BaneHTHOCTS.
DIIeKTPOOTPHUIIATEIIHHOCTb.
CTeneHbOKUCICHHUS.
KaTtnoHsl 1 aHUOHBHI.
BemecTtBa

MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUS.

PackpbIBaTh CMBICT U3y4aeMbIX MOHSATHI
(BBIACIATH UX XapaKTePHBIS

MIPU3HAKK) U IPUMEHSTh ATH MOHATUITIPU
OIMCAaHWM COCTaBa U CTPOCHUS BEIIECTB,
JU1s1 OOBSCHEHUS OT/IEIbHBIX(DAKTOB U
SIBJICHUH.

Onpenenste BUAbI XUMUYECKON CBA3U
(KOBaJICHTHOM, MIOHHOM,

METaJUIMYECKOU, BOJIOPOIHOM)

B COCJIMHEHUSX; TUI KPUCTALTUUYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
OrnpenensaTe BAJICHTHOCTh U CTETIEHB
OKHCJICHHMS XMMHYECKHUX DJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOTO COCTAaBa.
ITpoBOIUTH BHIYMCIICHUS

C MCTIOJIb30BaHUEM ITOHATHUS «MacCOBast
JIOJISI BEIIECTBA B paCTBOPE».

Bianetrs n3ydaeMbIMU XUMUYECKUMU

https://foxf
ord.ru/teac
her-
dashboard
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3aKOH IMOCTOSTHCTBA COCTaBa
BelecTBa. T bl
KPUCTALTNYECKUX PELIECTOK U
CBOMCTBA BEUIECTB.

[loHsATHE O TUCTIEPCHBIX
cucrtemax. lcTuHHBIE
pactBopsl. KonmmuecTBeHHbIE
XapaKTepUCTUKU PACTBOPOB
(MaccoBas

JIOJIs1 BEILIECTBA B pacTBOPE).

Knaccudukanms

HEOPraHUYECKUX

COCIVHEHNH.

Howmenknarypa

HEOPraHUYECKUX

BEIIECTB.

IKCIEPUMEHTAIbHbIE METOAbI

HU3yYeHNsI BElEeCTB U UX

NpeBpalIeHn:

e JleMOHCTpanuu:

— MOJIENIA KPUCTAIIIMYECKUX
PELIETOK.

e Pacué€rHbie 3a1aun:

MOHSTUSIMHU.
OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOUN peakiiu OT pa3InyHbIX
(haxkTopOB.

Omnpenensts XapakTep CMEIICHUS
XUMHUYECKOTO pPaBHOBECHS

B 3aBUCUMOCTH OT BHEIIIHETO

BozjaeiicTBus (npunuun Jle [latensbe).
CocTaBisATh ypaBHEHUS peakUui
PA3UYHBIX TUIOB; TOJHBIE U
COKpaIlIEHHBIE YPABHEHUS pEaKIUN
HOHHOTO 0OMEHA, YUYUTHIBAS yCIIOBUS,TPU
KOTOPBIX OTH PEAKIIUN UITYT

710 KOHIIA.

Hcrnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/IbI TO3HAHUS — TIPOBEICHHUE,
HaOJI0ICHUE U OTTMCAaHUE XUMUYECKOTO
IKCIIEpUMEHTA (IEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
PabOTHI): 1O OMPEACIICHUIO CPEbl BOAHBIX
PacTBOPOB BEIIECTB, PEAKIIMI HOHHOTO
oOMeHa, BIUSHUIO Pa3TUYHBIX(DaKTOPOB HA
CKOpPOCTb PEaKIIUH.
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— PAaCUYCTHI C UCITIOJIB30BAHUCM
IIOHATHUA

«MacCcoBas A0JIs1
PaCTBOPCHHOTO
BCICCTBa»

1.3

XuMu4
€CKHe
peaxkuu
5

XUMHUYECKAS PEAKIHA.
Knaccudukanus xuMuyeckux
peakuuii B HEOPraHu4eCKOMMn
OpraHUYEeCKON XUMHHU. 3aKOH
COXPAaHEHHUsI MacChl BELIECTB;
3aKOH COXPAaHECHUSA U
MPEBPALLEHHUS SHEPTUU TIPU
XUMUYECKUX PEAKIUSX.
CKOpOCTh peakunu, ee
3aBUCUMOCTB OT Pa3INYHBIX
bakTopoB. OOpaTumble
peakuuu. XuMU4YeCKOe
paBHOBECHE.

DaKTOpHI, BIUAIOIINE HA
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COCTOSIHUEXMMHYECKOTO
paBHOBECHS.

[Tpuanmn Jle laTtense.
DIIEKTPOJIUTHYECKAS
JIMCCOLAIINSL.

CunpHble u ciadbie
AeKTpouThl. CpenaBoaHBIX
pPacTBOPOB BEILIECTB: KHUCas,
HEWTpaJbHas, MEJ0YHAS.
Bonoponnsbii

nokaszarens (pH) pactBopa.
PeakuunmnonHoro oomMeHa B
OpTraHUYECKON U
HEOPraHUYECKOW XUMUHU.
OKucnuTenbHO-
BOCCTAHOBUTEIIbHBICPEAKITUU.
[Tonsartue 00 31eKTpoIH3e
pacIuUiaBOB ¥ paCTBOPOB COJIEH.
[IprumeHenue aneKTpon3a.
IKCIEePUMEHTAIbHbIE METO/bI
U3y4eHUsl BelleCTB U UX
NpeBpaLLCHHUA:

e JlemoHCTpanuu:

— pa3J0KEeHHE NMepoKCcUaa
BOJIOPOJIaB MPUCYTCTBUU
KaTajiu3aropa.

e JlaGopaTopHBIE OMBITHI:

— TIPOBEJCHUE PEAKLINHT
MOHHOIOOOMEHA;

— OIpeIeNICHUE CPe/Ibl
PacTBOPOB BEIIECTB C

CrnenoBatb mpaBUjIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 U 1a00paTOpHBIM
obopynoBanuem.lIpeacTaBisTh
pe3yabTaThl XUMUYECKOTO HKCIICPUMEHTA
B (hopmMe3anucu ypaBHEHUN
COOTBETCTBYIOIUXPEAKIIII U 1eIaTh
BBIBOJIbI HA UX OCHOBE.

[TpoBOIUTH BHIUMCIICHUS

110 YpaBHEHHUSM XMMUYECKHX peaKluii,B
TOM YHUCJIE TEPMOXUMHYECKHE PACUETHI
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MIOMOIIBIO YHUBEPCAIBHOTO
VHJIMKATOPA.

e [IpakTrueckue pabOTHI:
Ne 1. Bnusinue pa3inuuHbIX
(baKkTOpOoBHA CKOPOCTh
XAMHUYECKOU pEaKIInu.

e PacuéTHbIe 3a1a4n:

— pacueTsl [0 ypaBHEHUSAM
XAMHUYECKUXPEAKIINM, B TOM
YHUCIIe

TEPMOXUMUYECKNE PACUETHI

Hroro no pazneny

13

Paznen 2. Heopranuveckasi XuMus

45



2.1

MeTtamisl

Merauisl. [1osoxxeHne meTaios
B [Iepnoanueckoi cucreme
XUMUYECKUXAIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS
AJIIEKTPOHHBIX 000JI0UYE€K aTOMOB
MeTtaiioB. O0mue puznueckue
CBOMCTBaMETAJIJIOB.
[IpumeHeHre MeTaioB

B OBITY, MPUPOJIC U TEXHUKE.
CniaBbl METAJUIOB.
DNEKTPOXUMHUUECKUH Pl
HaIpspKeHU MetaiioB. O6mme
CHOCOOBINIONYYEHUS! METAILIOB.
Koppo3zus metamnos. CriocoObl
3aIUATHI

OT KOPPO3HH.

OO01mast XxapakTepUCTHKA
METaJUIOBTIIaBHBIX

noarpynn (IA-rpynma,
[TA-rpynmna) [lepuoguueckoit
CUCTEMBIXUMHUYECKHUX
AJIEMEHTOB. AJIFOMUHHUM.
AmMddoTepHbIe cBOICTBa

OKCHJIa ¥ TUJPOKCH/IA
AIFOMUHUS.

PackpbIBaTh CMBICH U3y4a€MbIX HOHATHI
(BBLACIATH UX XapaKTepHbIS

MPU3HAKK) U IPUMEHSThH 3TU MOHATUSITPU
ONMCAHUU COCTAaBA U CTPOCHUS BEUIECTB,
TUTs1 OOBSICHEHUS OTIETHHBIX (DAKTOB U
SIBIICHUH.

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
M3MEHEHUM CBOMCTB JIEMEHTOB —
METAJJIOB U UX COEMHEHUM C YYETOM
CTPOCHHUS UX ATOMOB U MOJI0KCHUS

B [Ilepnoanueckon cucreme

XUMHYECKHUX DJIEMEHTOB

. . Menneneena.

XapakTepu3oBaTh (ONMUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIIJIOB, UX
BOKHEUIIINX COSTMHEHUM, TTOATBEPKIASIITO
ONMCaHUE NMPUMEPAMU YPaBHEHHI
COOTBETCTBYIOIIUX XUMHUUECKHUX
peaKkiuii; MpUMEHEHUE METAJIJIOBB
Pa3JIMYHBIX 00JIACTAX, a TAKXKE
HCIOJb30BaHUE UX JIJIS CO3/IaHUS
COBPEMEHHBIX MAaTEPHUAIOB U
TEXHOJIOTHH.

OnuceIBaTh CIIOCOOBI 3aITUTH METAJUIOBOT
KOpPPO3UH.

PackpbIBaTh CyIHOCTh OKUCIUTEIBHO-

https://foxf
ord.ru/teac
her-
dashboard
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OO6m1as xapaKTepucTUKa

METAJUIOB NOOOYHBIX

noarpyni (b-rpymi)

[Tepunoanuueckou CucTeMbI

XUMHUUYCCKUXAJIEMECHTOB: MEb,

IIUHK, XPOM, JKEJI€30.

Baxuenmue coenHeHUs

METaJUIOB (OKCHIBI,

TUAPOKCHUIBI, COJIH).

IKCNEPUMEHTAJIbHbIE METOAbI

HU3yYeHNsl BEeEeCTB U UX

IpeBpaLLCHHA:

e JlemoHCTpanuu:

— KoJuieKIus «MeTaiuiel 1
CILIaBBI».

e JlaGopaTopHBIE OIBITHI:

— B3aMMOJICHCTBHE

TUJIPOKCUA ATFOMUHUS C

pacTBOpaMHM KUCJIOT U

IIeI04eH;

— KA4E€CTBEHHBIC PEaKIIUM Ha

KaTHOHBIMETAJIJIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue

AKCIIEPUMEHTAIIBHBIX3a/1a4

1o TeMe «MeTansly.

e PacuéTHrble 3amaun:

— pacueThbl Macchl (00beMa,

KOJINYECTBABEIECTBA)

MPOAYKTa PEAKIINH, €CJIH OJTHO

W3 BEIIECTB JAHO B BUJIC

BOCCTAHOBUTENbHBIX PEAKLNN
MOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLUi.
[IpoBoauTh peakuuy,
MOATBEPKAAIOIINE XAPAKTEPHBIE CBOMCTBA
M3y4aeMbIX BEILECTB, paClIO3HABATh
OMNBITHBIM IYTEM MOHBI METAJIJIOB,
MPUCYTCTBYIOIINE B BOAHBIXPACTBOPAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IPOBEJICHUE,
HaOJII0/ICHUE U OTTHCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (IEMOHCTPAMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpencTaBisTh pe3ynbTaThl
XUMHUYECKOT0 IKCIIEPUMEHTA B (hopme
3aMKiCH ypPaBHEHUI COOTBETCTBYIOLIUX
peakluii U JenaTh BbIBOJbI HA HX OCHOBE.
CrnenoBaTh NpaBWIaM MOJIb30BAHUS
XUMHUYECKOM MOCYy 101 1 1a00paTOPHBIM
000py/1I0BaHUEM.

[IpoBONTH BBIYMCIICHHUS

10 YPABHEHUSM XUMUYECKHUX PEAKLUH.
CaMOCTOATENBHO MIJIAHUPOBATH U
OCYLIECTBJISTH CBOKO [T03HABATEIIBHYIO
JeATEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBON yueOHOH

ACATCIBbHOCTH
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pacTBopa ¢ onpeaeIeHHON
MAaCCOBOH JIOJIEN
PacTBOPEHHOIO BEIIECTBA

2.2

Hemetamsl

Hemetamel. [lonoxenue
HEMETAJIOB

B Ilepuonnueckoii cucreme

XUMHYECKUX3JieMeHToB [[. .

PackppiBaTh CMBICIT H3y4aeMBbIX OHATUH
(BBIACIATH UX XapaKTePHBIS

MPYU3HAKW) ¥ IPUMEHSTH 3TU MOHATUSIIIPH
OIMCAHWM COCTaBa U CTPOCHUS BELIECTB,

https://foxf
ord.ru/teac

her-
dashboard
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MenneneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB.
du3nYecKue CBONCTBA
HEMETAJLIOB.

AJOTpOIUsI HEMETAIOB (Ha
npuMepe

KHCIIOpOJa, cephl, hochopa u
yriepona). XuMUUECKHe
CBOMCTBA BaXKHCHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPHI,
azora, pocdopa, yriepoaa u
KPEMHHS).

OKcHabl HEMETAJIIOB.
Kucnopoaconepxariue
KHCIOTHL. BojiopoiHbIe
COCTMHECHHUS

HEMETAJIOB.
JKCIEePpUMEHTAIbHbIE
MEeTOAbIN3YYeHUs

BelleCTB

U UX MPeBPALLECHUI:

e JlemoHCTpanuu:

— 00pa3Ipl HEMETAJIIOB;

B3aMMOJIEUCTBHUE MEIU C A30THOU

KUCJIOTON pa3jInYHOU
KOHIICHTpAIUH.

¢ JlaGopaTopHBIEC OMBITHI:

— KaueCTBEHHBIC PEAKINHU HA
AHMOHBI UKATHOH aMMOHHSL.

JU1s1 OOBSICHEHUS OTAEIbHBIX(DAKTOB U
SIBJICHH.

OOBCHATH O0LIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOICTB HEMETAIIOB M UX
COEIMHEHHUI C yYETOM CTPOEHHUS UX aTOMOB
Y 1oJ10xeHus B [lepnoanueckon cucreme

xuMu4eckux 3mneMeHToB 1. Y. MeHnpaeneena.

XapakTepu3oBaTh (ONMMCHIBATH) 0OIIIHE
XUMHYECKHUE CBOMCTBA HEMETAJIOB, X
BaXHEHIIINX COCTMHEHUH, TOITBEPIKIASITO
OTMCaHWE MMPUMEpPaMHU YPaBHCHHM
COOTBETCTBYIOIINX XHMHUYCCKUX PEAKITHH.
XapaKkTepru30BaTh BIUSHUC HEMETAJUIOBH
WX COCJIMHEHUN Ha )KUBBIC OPTAHU3MBI,
OIHMCHIBATH MPUMEHCHHE B PA3TUIHBIX
00JIacTsAX MPAKTUYECKOUIEATETbHOCTH
YeoBeKa.
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e [IpakTrueckue pabOTHI:
Ne 3. Pewienue

AKCTIEPUMEHTAIbHBIX3a/1a4
o TeMe «HemeTanaen.

e PacuéTHbIe 3a1a4n:

— pacydeThl MacChl BEIeCTBa
WIn o0beMa Ta3oB II0
U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce W
o0beMy  OJHOTO U3
Y4aCTBYIOIIUX

B PEAKIIUM BEILIECTB;
pacueTbl Mmacchi(00beMa,
KOJINYECTBA BEIIECTBA)
MPOJAYKTOB PEAKIIUH, €CIIH
OJTHO

13 BEIECTB UMEET ITPUMECH

ITonrBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKIY
HEOPraHUYE€CKUMU BEIIECTBAMHUC
MOMOIIIbIO YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX
pEaKIUH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUN
MOCPEJICTBOM COCTaBIICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIHA.
[IpoBoauTh peakuuu,
MTOJATBEPKAAIOIINE XapaKTEPHBIE
CBOMCTBA U3y4Ya€MbIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM aHUOHBI,
MPUCYTCTBYIOIIUE B BOJIHBIXPACTBOPAX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
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2.3

CBs3pb
HEOpraHuye
CKHX U
OpraHUYecK
X BEIICCTB

Heoprannueckue u
OpraHUYECKUEKUCIIOTHI.
Heoprannyeckue u
OPraHUYEeCKUE OCHOBAHMUSL.
AMdoTepHbICHEOPTaHUIECKUE U
OpraHNYEeCKUE COCTMHEHUS.
I'eneTnueckas CBSI3b
HEOPraHUYECKUX U
OpraHMYECKUX BEIIIECTB

METO/Ibl TI03HAHUS — [IPOBEJICHUE,
HaOJI0/IEHUE U ONTUCAHUE XUMUYECKOTO
JKCIIEpUMEHTA (AEMOHCTPAMOHHBIE U
71a00paTOPHBIE ONBITHI, TPAKTUYECKHE
paboTHI).

IIpencraBisATh pe3ysIbTaThl

XUMHMUYECKOTO JKCIepUMEeHTa B (opme
3allUCU  ypPaBHEHUH COOTBETCTBYIOLIUX
peaxkiuii ¥ 1e1aTh BBIBOABI HA UX

OCHOBE.

CrnenmoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py/1I0BaHUEM.

[IpoBOANTE BEIYUCIICHUS

M0 YpaBHEHUSIM XUMUYECKUX PEaKIUH.
CamMOoCTOATENBHO IIAHUPOBATH U
OCYULIECTBJISTH CBOIO [T03HABATEIIBHYIO
JIeATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIIOBON yueOHOM
JEATEeIIbHOCTH

Hroro no pazneny

[EEY

Paznen 3. XumMus ¥ JKu3Hb
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3.1.

XUMHS U KU3HD

Poap xumuu B oOecrieueHuH
AKOJIOTUYECKOM,
DHEPreTUYECKOU U

MUIIEBOM 0€30MacHOCTH,
Pa3BUTUUMEIUIMHBI.
[loHATHE O HAYYHBIX
METO/1aX MO3HAHUS

BEIIICCTB M XMMUYECKUX
pEaKIuu.

[IpencraBnenus 00 0OIIMX
Hay4YHBIX MPUHIIUIAX
IIPOMBIIIJIEHHOTO MOJTYYEeHUS
BaKHEHININX BEIIECTB (Ha
npruMepax Ipou3BOACTBA
aMMHaKa, CEpHOU

KHMCJIOTBI, METAHOJIA).
YenoBek B MUpE BEIIECTB,
MaTepUaiOB UXUMUUECKUX
pEaKIuii: XUMUS U 310POBbE
YyesIoBeKa; mpaBuia
HCTIO0JIb30BaHUs JIEKAPCTBEHHBIX

PackppIBaTh posib XUMUU B pEIICHUN
AHEPIreTUYECKUX, CHIPhEBBIX U
AKOJIOTMYECKHUX MMPOOJIEM UeI0BEYEeCTBA,
OTHMCHIBATH OCHOBHBIC HATIPABJICHHUS
Pa3BUTHS XUMHYECKON HAYKH U
TEXHOJIOTHH.

[IpumeHsTh npaBuiIa 6€30MacHOTO
oOparreHus ¢ BEIecTBaMH,
HCITOJIb3yEMBIMH B TIOBCEHEBHOM
YKWU3HH, TTPaBUJIa TIOBEACHHS B IIEIISIX
cOepekeHus 3I0pPOBbS U OKPYKaIoIeh
MPUPOTHON Cpeibl; MOHUMATh BPEJ
(omacHOCTh) BO3/ICHCTBUS HA JKUBBIC
OpraHU3Mbl OTIPE/ICIICHHBIX BEIIECTB
cMbica nokazarens [1JIK, moscHATh

https://foxf
ord.ru/teac

her-
dashboard
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MpenaparoB; MpaBuia Ha MpUMepax crnocoObl YMEHbBIIICHUS U

0€30I1aCHOr0 MCIIOJIb30BAHMS IIPENOTBPALICHUS UX BPEIHOTO
npenapaTroB ObITOBOM XMMUH B BO3JCHUCTBUSL.

IIOBCEAHEBHOM )KU3HU. bbITOBass | AHAIM3UPOBATH U KPUTUUYECKH OLIEHUBATh
XUMHYECKasi TPaMOTHOCTh MH(pOpPMAIINIO, CBA3aHHYIO C

XUMUYECKUMH TTPOIIECCAMH B UX
BIIMSTHUEM Ha COCTOSIHUE OKPY KaroIen
Cpeabl.

Hcnonb30BaTh MOyYeHHbBIE 3HAHUS U
npejcTaBiieHus o cepax

JeATEIIbHOCTH, CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK
OCHOBY JIJIs1 OPUEHTAIIUU B BEIOOpPE CBOECH
Oynymieit mpodeccuoHanTbHON
JIEATEIIbHOCTH.

[IpuaUMAaTh yuacTre B 00CYKICHUN
po0JIeM XUMHUYECKON U AKOJIOTHUECKOM
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HIIHMIO TI0 pobiieMe u
npejyiaratb BO3MOXHBIE TTyTH €&
peueHus

Utoro no pazneny 4
OBIIEE
KOJIMYECTBO
YACOB I1O
I[TPOIT'PAMME

W

KPUTEPUU OUEHUBAHMUS ITPEJMETHBIX PE3YJIbTATOB

PexoMeHtaniny o OLEHNBAHUIO YCTHOTO OTBETA.
[Ipu onleHMBaHMK OTBETa 00YYAIOIIErOCs Ha MOCTaBICHHBIM BOMPOC MM €r0 OTBETA M0 PE3YJIbTaTaM BBIMOJHEHUS KOHKPETHOTO YIPaXKHEHUS

11€JIECO00Pa3HO MPUMEHUTD CIEAYIOINE KPUTEPHUU: -



OTmeTKa «5» CTaBUTCS MPHU YCIOBHUH, €CIIH 00YHaIOIIUNACS:
- Jaer ITOJTHBIN apryMEHTUPOBAHHBIN OTBET, M3JI0’KEHHBIN B ONIPENEIIEHHON
JIOTUYECKOM NOCIIEN0BATENBHOCTH;
- -JIIEMOHCTPUPYET NOHUMAHHE CYIIHOCTHA COOTBETCTBYIOIIMUX XUMUYECKUX
- TOHATUM, 3aKOHOB W TEOpPHUH, MCHOJb3YET UX BO B3aUMOCBS3H Il OOBSCHEHUS PACCMATPUBAEMBIX SIBJICHUWA M CBOMCTB M3y4aeMBbIX
BEILIECTB;
- YCIIEUIHO peau3yeT MOIyUYEHHbIE paHee 3HAHUS JJIsl IOCTPOEHUS BBIBOJIOB M 0000ILEHUH.
OtmeTka «4» CTaBUTCS MPU YCIOBUM, €CIIH 00YUArOIIUNCS:
-Ta€T OTBET, YAOBJETBOPSIOLIUI B LIEJIOM TPEOOBAHUSAM K OTBETY Ha OTMETKY «5», HO IPU 3TOM JOINYCKAeT HEKOTOPbIE HETOYHOCTH B
TOJIKOBAHUU CYITHOCTHU (PaKTOB U SIBJICHUN, O KOTOPBIX UJAET PEUb.
-CaMOCTOSITEIIbHO YCTPAHIET UMEIOLIUECS B OTBETE HETOYHOCTH.
OtmeTka «3» CTaBUTCS MPU YCIOBUH, €CIIU 00YUaArOIIUNCS:
-laeT OTBET, KOTOPBIA MO COAEP’KaHUIO B OOJBIIEH YAaCTH YJIOBJIETBOPAET TPEOOBAaHUSAM K OTBETY Ha OLIEHKY «4», HO JIOIMYCKaeT
OIIMOKH NP UCIOJIb30BAHUU TEOPETUUECKOTO U (PaKTOJIOTHUECKOTO MaTepHaa;
-HE IEMOHCTPUPYET YMEHHS IO YCTAHOBJICHUIO CBSI3M MEXKIY M3YUYECHHBIM PAHEE U HOBBIM TEOPETHUECKUM MATEPHAIIOM;
-3aTPYAHSIETCS B IOCTPOEHUHU BBIBOJIOB U O0OOIIECHMUIA;
-JIONYILIEHHbIE OIIMOKH UCIIPABIISET C HOMOUIBIO YUUTEIIS.
OtMmeTKa «2» CTaBUTCS MPU YCIOBUU, ECIH 00YYaIOIIUNACA:
-JIa€T HEBEPHBIN OTBET Ha ITOCTABIIEHHBIA BOIIPOC;
-TIOKa3bIBaeT HEC(HOPMHUPOBAHHOCTH 3HAHUN COOTBETCTBYIOIINX MOHSATUI U 3aKOHOMEPHOCTEH;
-HEBEPHO NPUMEHSET M3YUYCHHbIC IMOHSATHS, 3aKOHBl M TEOPUHU Ji1 OOBSICHEHUSIPACCMATPUBAEMBIX SIBICHUNW U CBOWCTB HM3y4aeMbIX
BEILIECTB;
-3aTpyIHAETCS B  MCHOPABICHUM  JONMYIIEHHbIX  OIIMOOK KaK  CaMOCTOATENbHO, Tak M C  IIOMOIIbIO  YYMTEJs.

Pexomendauuu no oueérHueanuw npaxmuuecxuxpaﬁom

MeToapl opraHu3any MPaKTHYECKUX padOT M MOAXOAbI K OLEHKE MX BBHIMOJIHEHUS OMPEICNSAIOTCS B COOTBETCTBUU C
MPUHIUMIIAMUA KPUTEPUATBHOTO OLIEHUBAHUS, KOTOPOE MPEIIOoiaraeT KOMIUIEKCHYIO OLEHKY OOpa30BaTENbHBIX JIOCTUKEHUMN
OoOy4aroluxcsi ¢ y4eTOM B3aUMOCBS3UM  OTHENbHBIX  MoKa3zareneil. Ilpu oOyueHuH XUMHUHM — 3TO B3aUMOCBSI3b 3JIEMEHTOB
HAay4YHOI'O 3HAaHMS, BBIPAKEHHBIX yepe3 creuuduky coaepKaHus MpeaAMeTa, CUCTeMa JEHUCTBUNA € y4yeOHBIM MaTepuajoM U
MIPAKTUYECKHE HABBIKK KCIIEPUMEHTUPOBAHMUS.

Kaxxnoil npakTuueckoi paboTe MpeAlecTByeT MOAroTOBUTENbHBIN 3Tan. CyTh €ro 3aKIt04aeTcsi B TOM, YTO 06yqafomﬂegﬁ



MpeBAPUTENFHO TOIYYalOT MCUYEPIBIBAIOIIYI0O MH()OpPMAIMIO O TOM, KaKHe TEOPETHUECKHE 3HAHWA U 3HAHUS O TEXHUKE
IPOBEJICHUS PKCIEPUMEHTA MOTPEOYIOTCS UIsl MPOBEACHUSI MPAKTUYECKON pabOThl, KaKOBBbI MpaBuia 0Oe30macHoil paboThl ¢
BEILIECTBAMH W O0O0OpYIOBAaHHEM, a TAKXKE CBEIAEHUS O TOM, KaK OYyJIeT OLEHMBATHCS KKl 3Tal MPaKTUYECKOH padOThI U
OTZEJIbHBIE TIOKA3aTEIN YCBOCHHS COOTBETCTBYIOIIMX 3HAHUW M ymeHUW. CBEAEHUS O COJEPKATEIbHOM XapaKTEpUCTHKE U

KPUTEPUAIHLHOM OLICHHBAHUU HEKOTOPHIX BUAOBIPAKTUYECKUX PaOOT MPUBEACHHI B TAOIHIIE 3.

55



Tabnuya 3

CO()@pOfCClmeJZbHClﬂ xapakmepucmukxka npakmuquKuxpa6omu pekomeHdauuu no OYyeHUueaAHUuIo

UxX 6blNOJIHEHUA

Tema npakmuueckoupabomul

[TonyueHne HEOPraHUIECKOTO
BEILECTBA

1 UCCJICIOBAHMEET0 CBOMCTB:
KHCJIOPOJIa, BOJIOPO/Ia

(8 knacc); xnopoBogopoa
aMMHaKa, yriiekucioro rasa(9

K1ace)

Koumponupyemvie pezynivmamoi 66inonHsemvix 0eucmeutl,

3HaHueswll
KOMNOHEHm
1) 3HaHUE J1TaOOPATOPHBIX
CIIOCOOOB MOJTyYEHHUS

KOHKPCTHBIX BCUICCTB

2) 3HaHHE (PU3HYECKUX

Y XUMHYECKUX CBOICTB BEILIECTB,
KOTOPBIE CIIeTyeTy4YNThIBATh
P BEIOOPE HEOOXOUMOTO
crocoba ux coonpanus
(MeToITaMH BBITCCHEHUS BO3/IyXa
Y BOJIBI);H JUTS JIOKA3aTeIbCTBA

HaJIN4IUsA MMOJIYYCHHBIX BCIICCTB

ux oyeHusaHue

Oyenka Jleamenvrocmuuwiii
(bannwt) KOMNOHEHM
1 1) cobmoienue
npaBui 0€30MacHoOM
paboThI
IIPY BBIMTOJTHEHUHT
XUMHUYECKUX OTBITOB
1 2) cobmroieHue

npaBuil pabOTHI C
1a60paToOpHBIM
obopynoBaHuEM
IIPY MOHTaXKe

npudOpoB

Oyenka

(6bannvt)
1
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Hmoeco:

3) 3HaHUE YCIIOBUH

MIPOTEKAHUS XUMUUECKUX
IIPOLIECCOB, UCIIOIB3YEMBIX IS

MOJYUYCHUA U UCCICAOBAHUS

CBOMCTB 3aJaHHBIXBCIICCTB

4) UCTIONIL30BAaHUEXUMHUUECKOM
CUMBOJIMKH JUISI COCTABIICHUS

dhopMyI1 BEIECTBU YpaBHEHU M
OCYIICCTRIISIEMBIXXHMHUYECKUX

peakuii

5) popmynpo-BaHNE BEIBOJIOB
U 00001IeHHI 110 pe3yibTaTam
POBEICHHBIX

HUCCIIeI0BaHUH

3) rpamoTHOE
obecrieueHre yCIOBHi

I IIPOBCACHU A
XUMHUYCCKHUX

MIPOIIECCOB —
HarpeBaHue
PEAKIMOHHON CMECH;
M3MEJIbYCHUE TBEPIBIX
BEIIIECTB; PACTBOPEHUE
BEILIECTB

B BOJE

4) oCyIIECTBIICHHE
HaOI0/ICHUI

3a X0JIOM IpoIiecca,
dbukcupoBaHue

Y OITHMCaHUE ero

pe3ynbTaToOB

5) cocTaBiieHUE
oT4YeTa O

poJieIaHHOM paboTe
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MakcuMAJIbLHBIA UTOTOBBIN 0AJ1I: 10

OTMeTKA 0 NATHOALJILHOU HIKAJIE:

«5» — 9-10 6a110B
«4» — 7-8 6ass10B
«3» — 5-6 6ass10B

«2» — meHee 5 0as110B

Pentenue

9KCIICPUMCHTAJIbHBIX 3a1a4

10 U3YYEHHOUTEME.

8 knacc: rema
«OCHOBHBIE KJIACCHI

HCOPraHN4ICCKUXBCIICCTB»

9 knacc: TeMbl

«DNEKTPOJIUTHYECKAS

1) 3HaHUE

XapPaKTCPHBIXXUMHYCCKHUX

CBOMCTB

HCCIICAYCMBIXBCIICCTB

2) 3HaHHE KaYeCTBCHHBIX
peaKunit
Ha KATHOHEI

1 AaHMOHBI

1) cobaroaeHue 1
npaBui 0€30MacHoOM

paboThI

IIPH BBITIOJTHEHUH

XUMHNYCCKUX OIIBITOB

2) cobmroieHue 1
npaBui pabOTHI C
71a060paTOpHBIM

000opyIoBaHUEM
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IHUCCOIAAI. XUMHYECKHUE
peakiuu

B PaCTBOPAXBEIIIECTBY,
«HemeTaiuiey,

«MeTtamiey

3) 3HaHUE YCIIOBUHIIPOTECKAHNUS
peaKiyii HOHHOTO 0OMEHa J10

KOHIIA

4) npUuMEeHEHNE3HaHUM

O CBOMCTBaXx BEILIECTB B HOBOM
CUTYallMu — IPOTHO3WPOBAHUE
PEe3yJIbTaTOB XUMUYECKUX
PEAKINI C y4acTUEM

HCCIICAYCMBIX BCIICCTB

5) ucnonp30BaHKe

XUMUUYECKOUCUMBOJINKHT

3) caMoCTOATEIbHOE
COCTaBJICHHE TJIaHa
pEIIEHUS KaXI0U
3KCIIEPUMEHTAIBHON
3aJ1a9¥ U €T0
peanu3anus — BbIOOD
peareHToB

U OTpEeICIICHHE
ITOCJIE0BATEIILHOCTH
MIPOBEICHUS
HEOOX O IMMBIX
XAMHUYECKUX pEaKIui
4) OCyIIECTBIICHHE
HaOJII0IEHUI

3a X0JI0M TIpolieccau
(duKcupoBaHue

1 ONMCaHME ero

pe3ynbTaToOB

5) cocTaBneHue

OTYCTa
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JUISL COCTaBJICHUsT (DOPMYJT BELIIECTBU ypaBHEHU I
OCYILECTBIISIEMBIXXUMUYECKUX PEAKIUI —
MOJIEKYJISIPHBIX, TIOJTHBIX U COKPALLIEHHBIX
WOHHBIX, OTPAXKAKOLIUX CYITHOCTh XUMHUYECKHUX

IPOIIECCOB

6) popMynu- poBaHue BEIBOAOBU 000OIIECHUIA
0 PE3yIbTaTaMIIPOBEICHHBIX

HCCJIEIOBAHUN

Hmoeo:
MakcuMaJbLHBIA UTOTOBBIM 0aJ1J1: 11

OTMeTKka o NATHOAJILHOM IIKAJIE:
«5» —10-11 6an10B

«4» — 8-9 6a10B

«3» — 67 6aJ1I10B

«2» — MeHee 6 0aJ1J10B

0 IPOJICJIAHHOM

pabote
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