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INOACHUTEJIBHAA 3AIINCKA

IIporpaMma 1o XMuMHM Ha YpOBHE CpPEIHETr0 00111ero 00pa3oBaHus pazpaboTaHa
Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBaHUM B
Poccuiickoii @enepanum», TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS (eaepanbHON
oOpa3oBarenpHON mporpaMMbl cpefHero obmiero ob6pazoBanus (DPOITI COO),
IpeacTaBlIeHHbIX B PeepaibHOM rocyJapCcTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom Konunenuuu mnpenogaBaHus ydeOHOTro mpeaMera «XUMHUS» B
oOpa3oBarenpHbIX opranm3anusax Poccuiickoit ®enepanuu, peanu3yroMUX
OCHOBHBIE 00pa3zoBaTelbHbIE MPOrpPaMMbl, U OCHOBHBIX MoyokeHui «Crpareruu
pasBuTHs BocniuTaHus B Poccuiickon

O®enepanuu Ha nepuon Ao 2025 roga» (Pacnopstxkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOAOB K pPa3pabOTKe MPOTrpaMMbl MO XHWMHUHU, K OMPEIEICHUIO
oO1ielt cTpareruu oOy4eHHsl, BOCIIUTAHUS U PA3BUTHs 00YUaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» ais 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBHIIN
koHUenTyanbHble nojoxkenus GI'OC COO o B3auMOOOYCIOBIIEHHOCTH LEJEH,
colepKaHUs, PE3yJbTaTOB OO0ydeHHs M TpeOOBaHWK K YpPOBHIO NOJATOTOBKH
BBIITY CKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0mieo0pa3oBaTeIbHON OpraHU3allid, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIy>)KMT 3aBEpLIAIOLIMM JTalloM peanu3aluu  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro O0Opa3oBaHMs. OTH LIEHHOCTU KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypbl
YeJI0BEKa, a TAK)KE IKOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 370POBbIO
U NpUpoaHOH cpene. Peammsyercs xumuueckoe oOpa3zoBaHHE OOydarOIIMXCS Ha
YPOBHE CpeTHEeTO 0011ero 00pa3oBaHus CPEACTBAMH YUEOHOTO NMpeaMeTa « XUMHUS,
CoZIepKaHUE U IOCTPOEHUE KOTOPOIrO OIpPEAENIEHbl B IMpOrpaMMe MO XUMHUHU C
yu€ToM crneuu(pukd HayKu XUMUHM, €€ 3HAUeHHUs B IMO3HAHUU MPUPOABI U B
MaTepuaIbHON )KU3HU OOIIECTBA, a TAKKE C YUYETOM OOLIUX LieJe U MPUHIINIIOB,
XapaKTEepPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMBbl CpPEIHEro oOUIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMUSL KaK 2JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COoOyI0 pOjib B
COBPEMEHHOW LMBWIM3AIMU, B CO3JaHMM HOBOM 0a3bl MAaTepUaIbHON KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ] B (JOPMHUPOBAHUE PALMOHATEHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHHE IIEJIOCTHOTO NPEJCTaBICHUS 00 OKpY)KAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKA, KOTOpPOoe (OpPMHUPYETCSl B XMMHUUM Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'O COCTaBa OKPY>KAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JaCTSIMU TPUMEHEHUSI.

TecHO B3aMMOAEUCTBYSI C IPYTMMHU €CTECTBEHHBIMM HAayKaMU, XMMUS CTaja
HEOTHEMJIEMOHN YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaxXJIoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSI KaK Hayka
co3uaTelbHas, KaKk HayKa BBICOKMX TEXHOJOIMH HalpaBlieHa Ha peuieHue
r700aJbHBIX MPOOJEM YCTOMYMBOIO pa3BUTUS YEJOBEUYECTBA — CHIPHEBOM,
AHEPTreTUYECKOM, TUIIEBOM, SKOJIOTUYECKON O€30MacCHOCTH U OXPaHBI 3J0POBBSI.

B cooTtBercTBHM ¢ OOHIMMH ULEMSIMH ¥ TPHHIMUIIAMUA CPEAHETO OOIIEeTo
oOpazoBanus copepkanue npeamera «Xumus» (10—11 xiaccel, 6a30BbIi YPOBEHB
U3YYEeHHSs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMICKYJIBTYPHYIO MOATOTOBKY
oOyyaronuxcsi, HEOOXOJUMYI UM Il  BbIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COLUYMa, MPOAOLKEHUS
o0pa30BaHMsI B pa3IU4HbBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnslOIIUMHA  MpeaMeTa «XUMHUS»  ABISIIOTCS  0a30Bble KYpChl —
«Oprannyeckas xuMus» U «OOmas W HEOPraHW4yeckas XHMHs», OCHOBHBIM
KOMIIOHEHTOM COZIepXaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKU: cHCTEMa
3HaHUU [0 HEOPraHWYECKOW XMMHHM (C BKJIIOUEHUEM 3HAHUU U3 00LIeH XMMMH) U
oprannyeckon xumuu. OopMHUpPOBAHUE HAHHOW CUCTEMBbI 3HAHUW IPU HU3YYCHUU
npeaMeTa o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT00Opas3us
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» cHopMUpPOBaHA B MPOrpaMMme MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXO0Ja K HW3YYEHHI0 Y4YeOHOro wmarepuaia u o0yclOBJIeHA
UCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUI HA ONPECIEHHBIX TEOPETUUECKUX
ypoBHsIX. Tak, B Kypce€ OpPraHMYe€CKOW XMUMHM BEIIECTBA PACCMATPUBAIOTCS Ha
YPOBHE KIJIACCUYECKON TEOPHUHM CTPOCHHSI OPraHUYECKHX COCAWHECHUH, a TAKXKE Ha
YPOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX MPEICTABICHUN O CTPOCHUU BELIECTB.
CBenenusi 00 H3y4aeMblX B Kypce BEIIECTBAX JMJAlOTCA B PAa3BUTHUU — OT
YTJIEBOJIOPOJIOB JIO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX coeluHeHuiu. B kypce
OPTraHWYECKON XWMHUHM TIOJy4alOT pa3BUTHE CHOPMUPOBAHHBICE HA YPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHus NEPBOHAYATIBHBIC MTPEACTABICHHS O XUMUYECKON
CBSI3H, KJIIACCU(PUKALIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTU CBOICTB BEIIECTB
OT UX CTPOEHUS, 0 XUMUYECKON pEaKIH.

[Tonq HOBBIM yIJIOM 3peHHsT B TpeaMeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YyYEHHBIH Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUs
TEOpPETUYECKUM MaTepuan U (PaKTOJOTHUUECKHE CBEACHUS O BEIIeCTBaX U
XUMHYECKO peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOuias u HeopraHuyeckas



XUMUSD» 00yYarouuMcsi MPeOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEePUOJANYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOAOJOTHYECKUX TMO3UIUHI,
IIyO)Ke TMOHATH HWCTOPUYECKOE UW3MEHeHHe (QYHKIHWA JTOTO 3aKOHa — OT
o0o0m1aromiei 10 00BACHAIOMEH U MPOTHO3UPYIOLICH.

Envnad cucrema 3HaHUK O BAXKHEUIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W NPUMEHEHHM, & TaKXKE€ O XUMUUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NMPOTEKaHus fomnonHsercs B Kypcax 10 u 11 kinaccoB anemeHTamu
coliepKaHUsl, UMEIOIIMMH KyJIbTYpPOJIOIMUYECKUN W TMPUKIATHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHHMMAHHUIO B3aMMOCBS3M XUMHUHM C JAPYTUMHU HayKaMH,
pPacKpbIBaIOT €€ pOJib B O3HABATEIBLHON U MPAKTUYECKOU ESTEILHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBXKEHUSI K MIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUITOKEHUN XMMHUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOJieMaxX, CBS3aHHBIX C XHUMHEH,
KPUTHUIECKU OCMBICITBATH HH(POPMAIIUIO U TIPUMEHSTH €€ JIJIs TIOTIOTHEHUS 3HAaHUH,
pEelIeHUs HHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEI0BATENbCKUX 3a/1a4. B
IEJIOM COJEpKaHUEe y4eOHOro mnpeaMera «XUMHUS JTaHHOTO YPOBHS HM3y4ECHUS
OpUEHTHUPOBAHO Ha (HOPMHUPOBAHKE y OOYUAOIIMXCS MAPOBO33PEHYECKON OCHOBHI
JUisi  oHUMaHust (QuiocodCKuX uAeH, TaKuX Kak: MaTepuaibHOE €IWHCTBO
HEOPraHWYECKOTO U OPraHMYEeCKOro MHUpa, 00YCIOBICHHOCTb CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, TTO3HABAEMOCTb IPUPOIHBIX SBJICHUHN MMyTEM HKCTIEPUMEHTA
U PCEIICHUS TPOTHBOPECUUN MEXKAY HOBBIMH (aKTaMH H TEOPETHUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJU XMMUU B PEIICHUH SKOJOTUYECKUX MpoOiieM, a
TaKKe Mpo0JeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3AaHUsI HOBBIX
TEXHOJIOTUN U MaTEPHAJIOB.

B nnane pemenuss 3ajad  BOCHUTAHMS, Pa3BUTUA M COLMANM3AlUU
oOydJaronmuxcsi MPUHATBIE MPOrpaMMOM MO XUMHUHU MOAXOIbl K OINPEICICHUIO
COJICp)KaHUSI W TIOCTPOCHUS TMpeaMeTa MpeaycMaTpuBaroT (OPMUPOBAHUE
YHUBEPCAIBHBIX YUCOHBIX ACHCTBUIN, UMEIOMNX 0a30BOE 3HAUCHUE IS PA3TUIHBIX
BUJIOB JICSITEILHOCTH: pEIIeHUs TMpoOjeM, TOoucKa, aHalm3a U 00paboTKu
uHpopMaIlMK, HEOOXOAUMBIX I TPUOOPETEHUS OIbITa MPAKTHYECKOW U
UCCIIEJIOBATEILCKON JIeATEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE€ MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mnpenomaBaHUsT XMMHUM KaK HAa YpPOBHE OCHOBHOTIO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CPEHEro 00IIero oopa3oBaHus, MpU ONpeIeICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IIeJIed HU3Y4YeHUs] TpeJMeTa HalpaBICeHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAAUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEeIbHOCTH 4YeJIOBeKa M KaK OJTHOIO0 M3 KOMIIOHEHTOB MHPOBOU KyJIbTyphl. C



METOJMYECKOM TOYKM 3pEHUs TAaKOW IOAXOJ K ONPEICICHUIO0 LEJIeH U3ydeHUs
IIPEIMETA SABJISIETCS BIIOJIHE OIPABIAHHBIM.

CorylacHO JTaHHOM TOYKE 3pEHMs TJIABHBIMHM LEJISIMU W3Y4Y€HUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

« (opmupoBaHMe CHUCTEMBl XUMWUYECKUX 3HAHUW KAk  BaKHEHIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHpa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUHU XUMUH,
OCBOCHHE SI3bIKa HAayKH, YCBOEHHUE M MOHMMAHHE CYLIHOCTH JIOCTYIHBIX
000011eHII MUPOBO33PEHYECKOr0 XapaKTepa, 03HAaKOMJIEHUE C HICTOPUEN UX
Pa3BUTHS U CTAHOBJICHHS,

+ (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX /U1 MPUOOPETEHUS YMEHU N
OPUEHTHPOBATbCA B MUPE BEUIECTB U XMMHUYECKHMX SBJICHUM, MMEIOIIUX
MECTO B IIPUPOJIE, B IPAKTUUECKON U NTOBCEAHEBHOM KU3HU;

+ pa3BUTHE YMEHUH U CIIOCOOOB AEATEIbHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM  XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e301acHOro oOpalieHust ¢ BEECTBaMH.

Hapsiny ¢ atuM, conepikarenpHas XapakTEpUCTHKA LEJIEH U 3a/1ad U3ydeHus
IIpEeIMETA B IIPOTpaMMe 110 XUMHUH YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMHM TNPUOPUTETAMU B CHUCTEME CpelHero oduiero odpazoBaHus. CerogHs B
PEenoJaBaHUH XUMUU B OOJIbIIEH CTENEHU OTHAETCA MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE CojJiepKaHusi OOydeHHs, OpPUEHTHUPOBAHHOW HA MOJTOTOBKY
BBIIIYCKHHUKa 00111€00pa30BaTEIbHON OpraHu3aliM, BIIAJACIOIIEr0 He HabopoMm
3HaHWM, a (QYHKIUMOHAJIBHONW TI'PaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMU
AKTUBHOTO MOJyYE€HHs 3HAHUW U IPUMEHEHHS UX B PEAIbHON KU3HM JJIs1 PELICHUS
NPAKTUYECKUX 3a]a4.

B cBs13u ¢ 3TUM IIpU U3yUYEHUHU TIpeIMeTa « XUMUS» TOMUHUPYIOIIEE 3HAUCHUE
OpUOOPETAIOT TaKKE LEIU U 3aJaul, KaK:

ajanranus o0y4yarouMxcs K YCJIOBHSIM TUHAMHYHO Pa3BMBAIOIIETOCS MUPA,
(opMuUpOBaHHE  UHTEIJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IPHUHATHIO TPaAaMOTHBIX
pElIeHNI1 B KOHKPETHBIX KU3HEHHBIX CUTYAllUsIX, CBSI3aHHBIX C BEIIECTBAMHU U MX
npUMeHeHueM; GopMHUpOBaHUE Yy OO0YUYaAIOUIUXCA KIIOUYEBBIX HABBIKOB (KIHOUYEBBIX
KOMIIETEHLINH), UMEIOUIMX YHUBEPCAJIBHOE 3HAYEHME ISl pPa3jIMYHBIX BHJIOB
NEeSATENbHOCTU: PElIeHHs MpoOJieM, MOUCKa, aHalu3a U 00pabOTKU MH(POpPMaLUH,
HEOOXOUMBIX JJIs1 MPUOOPETEHUSI OTIbITA ACSITEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IIO3HAHHM XMMHUH, a TaKKe JUI1 OLECHKU C IO3HLIMKA DKOJIOTMYECKON



0€3011aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMUYECKHUX ITPOIIECCOB HA OPTaHU3M
YeJIOBEKa U MPUPOAHYIO CpPeay;

pa3BUTHE IIO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CITOCOOHOCTEH 00YUarOIINXCS: CIIOCOOHOCTH CaMOCTOSITEILHO MTPUOOPETATh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBHUH C KU3HCHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMEHHBIC MH(GOPMAITMOHHBIE TEXHOJIOTHH JUIsI TIOMCKA M aHajdu3a yuyeOHOW u
HAYYHO-TIOMYJISIPHOW MH(OpPMAIIUU XUMHYECKOTO COJEp KaHus; GOpMUPOBAHUE U
pa3BUTHE Yy OOYYalOIIMXCS AaCCOIMATUBHOTO U JIOTUYECKOTO  MBIIIJICHUS,
HAOII0IaTeTbHOCTH,  COOPAHHOCTH,  AKKypaTHOCTH,  KOTOpbIe  OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHWUU M TPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA; BOCIIUTAHUE Y O0YyUYaIOMUXCsl YOSKIEHHOCTH B TYMAaHUCTUYECKON
HAIIPaBJICHHOCTH XWMHH, €€ Ba)XXHOW pOJIM B PEIICHHH TJI00aIbHBIX MIPoOeM
palMOHAILHOTO TPUPOJIONOIH30BAHUS, MMOMOJHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TMPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOJE M CBOEMY 3JI0POBBIO, a TaKKe NPHOOPETCHHS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWM JUIsl TIPUHSATHS TPAMOTHBIX pEHICHUH B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHSIMHU.

B yueOGHOM muiane cpemHero oOmiero oOpa3oBaHUS TPEIMET «XUMUSD)
0a30BOro YpOBHsI BXOJHT B COCTaB MpeaMeTHo obnactu «EcTtecTBeHHO-HAyYHbBIC
PEAMETHI».

OO61iee ynciio 4acoB, OTBEAEHHBIX ISl U3YYCHUS XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obiiero ooOpazoBaHus, cocTasisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac
B Heenmo), B 11 kimacce — 34 gaca (1 gac B Hezeno).

COJEPXAHUE OBYUYEHUA

10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYeCKON XUMUH

[IpenMer oprannvyeckoid XuMHUM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB U MaTepuanoB. Teopust CTPOCHHUS OPraHHUYECKUX
coenunennit A. M. BytiepoBa, e€ ocHOBHbIE MOs0keHUsA. CTPYKTypHBbIE (POPMYJIIbI
opraHuueckux BemecTB. [‘omosorusi, wu3omepusi. XuUMHUYECKash CBSI3b B
OpTraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIC CBSI3H.



[IpeacraBnenne o kiaccuukanuum opraHMYecKux BemiecTB. HomeHknaTypa
OpPraHUYeCKUX COCIMHEHUH (cUcTemMaTHyecKas) W TpUBHUAJbHBIE Ha3BaHUs
BAKHEUIINX MPEACTABUTENEN KJIACCOB OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIBl M3Y4YEHHUs BEIIECTB M WX MPEBPAILCHHI:
03HaKOMJIEHUE C 00pa3ilaMu OPraHUYECKUX BEIIECTB U MaTepraiaMu Ha UX OCHOBE,
MOJEJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIOJICHUE U OIHCaHUE
JEMOHCTPALlMOHHBIX ONBITOB II0 NPEBPALICHUIO OPraHUYECKHUX BELIECTB IIPH
HarpeBaHuH (IJIaBJIeHUE, OOYTIMBAHUE U TOPEHNE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psia. MeraH W 3TaH —
IpOoCTEeHIINEe TPEACTAaBUTENIU alIKaHOB: (PU3MUEeCKMe W XUMUYECKHE CBOWCTBA
(peakuuu 3aMeUIeHUs] U TOPEHMS), HAXOXKJIECHUE B TMPUPOAE, MOJy4eHUE U
IIPUMEHECHHUE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTHYECKUI psill. OTWIEH U IPONMIEH —
OpOoCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKME M XHUMHUYECKHE CBOWCTBA
(peakuuu THAPUPOBAHUS, TAJIOICHUPOBAHMS, THApPATALUU, OKUCICHUS H
NOJINMEPU3ALIMH ), [TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOMCTBa (peakuus mnojiumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJIOTUYECKHUH psil. ALleTUJIeH
— TMPOCTEHIIMIA TPEeACTaBUTENIb AJIKWHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA (pEaKkLUU TUIPUPOBAHUSI, TaJIOr€HUPOBAHMS, THAPATALIUH,
rOpeHus), NoJy4YeHUe U MPUMEHEHHE.

Apensl. benzon: cocra, crpoenue, puanyecKkue U XMMHUYECKHUE CBOMCTBA
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHHUS), MOJYyUYEHUE U NpUMEHeHue. Toryon:
cocmas, cmpoeHue, uauuecKkue U  XUMUYeckue  ceolicmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NONyUeHUe U npumereHue. TOKCHIHOCTh apeHOB.
I'eneTnueckas cBSI3b MEXKIY YIJIEBOJOPOJAMH, NMPUHAIEKAIIMMU K Pa3IMYHBIM
KJIacCaM.

[IpupoaHble WCTOYHMKHM yIrJIEBOAOPOAOB. lIpupoaHpii ra3 u nNOMyTHBIE
Hedrsaubie Ta3el. Hedth u e€ npoucxoxiaenue. CriocoObl nepepabOTKu HePTH:
NEPEroHKa, KPEKUHI (TepMUYECKHM, KaTaauTuueckui), nuponu3. [Ipomykrsl
nepepaboTKu He(pTH, UX MPUMEHEHHE B IMPOMBIIUIEHHOCTH U B ObITy. KaMeHHbII
yTOJib U POAYKTHI €r0 NepepadOTKH.

DKCHepUMEHTAIbHBIE METOJIbl H3Y4Y€HHUs BELIECTB M HX MPEBpaALIECHUN:
O3HaKOMJIEHHE C 00pa3laMu MacTMace, KayayKoB U pe3uHbl, Koyekiuu «Hedtb»



141 ((YFOJIB>>, MOACIIMPOBAHUC MOJICKYJI YITICBOAOPOAOB MU TaJIOTCHOIIPOU3BOIHBIX,
IMPOBCACHUC MPaAKTUYECKOMN Da6OTBI: IMOJIYUYCHHC OTUJICHA U U3YUYCHUC €CTO CBOMCTB.

Pacuérnsie 3agaun.

Boluucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOAYKTA PEAKIMH 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM TPOYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranu4ecKue CoeAMHEHUA

[IpenenpHble OIHOATOMHBIE CHUPTHI. METaHOJN W 3TAHOJ: CTPOEHUE,
¢uznueckue M XUMUYECKHE CBOMCTBa (peakiuu C aKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), MpUMEHEHHe. BoaopolHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeCTBUE METaHOJIA M ITAHOJIA HA OPraHU3M YeJIOBEKA.

MHoroaToMHble CHUPTHI. DTUIIEHTJIMKOIb U IITULEPHUH: CTPOEHUE, (pUu3nyeckue
U XUMHUYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU METAJJIAMHU,
KaueCTBEHHAs] pEaklMs Ha MHOIOATOMHBIE CHHUPTHI). /[lelicTBMe Ha oOpraHusm
yenoseka. [IpuMenenne rimmuepuHa U TUIICHTJIMKOIIS.

@DeHOoJI: CTPOEHUE MOJIEKYJIbl, (U3UYECKUE U XHMHYECKHE CBOMCTBA.
ToxcuunocTts perona. [Ipumenenue gpenomna.

Anpneruapl U kemowvl. DopManbIETHA, aLETAIBAECTUN: CTPOEHUE,
(¢u3znueckrue U XMMHYECKUE CBOMCTBA (peaklMU OKUCIEHUS M BOCCTAHOBJIECHUS,
KauyeCTBEHHbIE PEAKIIMH), OJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeeabHbIe KApOOHOBBIE KUCIOTH. MypaBbUHAs U YKCyCHAs
KHUCIIOTBL: CTPOEHHE, (DU3UUECKUE U XMMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JJIs
KJ1acca KHCIIOT, PeaKIysl dTepuuKaIim), HoaydyeHue u npuMenenue. CteapuHoBas
Y OJIEMHOBAsI KUCJIOThI KK MPECTABUTENH BbICIINX KapOOHOBBIX KUCIOT. Mbl1a Kak
COJIY BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOILIEE ACHCTBUE.

Crnoxxubie 5QUpbl KaK TPOU3BOAHBIC KAPOOHOBBIX KHCIOT. [ MAPOIIN3 CII0KHBIX
a¢upoB. XKupsel. ['maponus xupoB. [Ipumenenue xupoB. buomoruueckas poib
KUPOB.

VYrneBoabl: cocTaB, K1accuukays yrieBooB (MOHO-, TU- U MTOJIMCAXaPUIbI).
['moko3a — mpocTelmuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJEKYJIbI,
busznuecke U XMMUYECKHE CBOMCTBA (B3aumojeiicTBue ¢ rugpokcuaom meau(ll),
OKHCJICHHE aMMHauyHbIM pacTBOopoM okcujpa cepeopa(l), BoccTaHOBIEHUE,
Opo’KeHHUE TIIOKO3bl), HAXOXKJCHHUE B IPUPOE, TPUMEHEHHUE, OMOJIOTrHIecKast poib.
dotocunTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemntono3a kak npupojasbie noauMmepbl. CTpoeHUEe Kpaxmasia u
HEeJUTI0JI03bl.  PU3MUecKue M XMMHYECKME CBOMCTBAa Kpaxmana (TUApPOIIH3,
KayeCTBEHHAsI PEAKIIUs C HOJIOM).



OKCHepUMEHTAIbHBIE METOJIbl M3Y4Y€HHUs BELIECTB M HX MPEBpalICHUM:
IpoBeJieHHEe, HAOJIOJICHHE WU ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHUE
CIUPTOB, KAaYECTBEHHBIE PEAKLUU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJA
okcuznoM Menu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aMMOJEHCTBUE TIJIMUEPUHA C
ruapokcuom meau(Il)), anbaernoB (OkUcIeHHEe aMMUAYHBIM PACTBOPOM OKCH[IA
cepeopa(l) m ruapoxcumom wmemu(ll), B3ammosmelicTBHEe Kpaxmajia € HOJOM),
IPOBEJICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnble 3anaumn.

Bbluucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WJIM MPOAYKTA PEAKLHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIUH).

A3oTcoaeprkanue OpraHM4ecKue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHN4ecKre coeAMHEeHNs. PU3nYecKue 1
XMMHUYECKHME CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TIiuuuHAa). buonormyeckoe
3Ha4eHUE aMUHOKUCIOT. [lenTusl.

benku kak IpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPUYHASI U TPETUYHAS CTPYKTypa Oe’aKoB. XUMUUYECKUE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpAallMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAIBHBIE METO/ABI N3yUYECHMS BEIIECTB U UX NPEBPALLICHUN:
HaAOJII0/ICHUE U ONMCAaHUE JIEMOHCTPAILMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpU
HarpeBaHMM, LIBETHbIE PEaKLUU OEIKOB.

BbicokoMoJIeKyJISIpHBIE COeIMHEHH S

OCHOBHBIE TOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
NOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb NMOJMMEPU3ALNH, CPEAHSASA MOJIEKYISpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUA —
NOJIMMEPHU3ALMS U TTOJIMKOHICHCALIUS.

OKCHEpPUMEHTAIBHBIE METO/IbI U3YUYECHHMS BELIECTB U UX MIPEBPAILCHUI:
O3HAaKOMJIEHHE ¢ 00pa3liaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4YyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanmszannst MeXnpeaMETHBIX CBS3€M NPU U3YYECHUH OPTAaHUYECKOW XMMUHU B
10 xitacce oCcymiecTBISIETCS Yepe3 UCIIOIH30BAHUE KaK OOIIMX €CTEeCTBEHHOHAYYHBIX
NOHATUM, TAK U MOHITUH, SBISIIOIIUXCA CUCTEMHBIMH JJI OTIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO01Me ecTeCTBEHHO-HAyYHbIE TIOHATHS: SIBJIC€HUE, HAYYHBIA (DAKT, rumoTesa,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, KiaccUu(UKalus, NEpUOJIUYHOCTb, HAOIIOIECHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.



®duzuka: MaTepus, DHEpPrusi, Macca, aToM, OJJEKTPOH, MOJEKYJa,
SHEPreTUYECKUil ypOBEHb, BEUIECTBO, TE€NO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PM3MYCCKUE BETUUYMHBI U SAMHUITBI UX U3MEPEHUSI.

Bbuonorus: xierka, opraHusM, Owocdepa, OOMEH BEIISCTB B OpraHHU3ME,
doTocuHTEe3, OHMOJIOTMYECKH AaKTHBHBIC BeliecTBa (OCIKH, YIJIEBOMABI, KHUPBHI,
(bepMeHTHI).

[eorpadus: MuUHEpasbl, TOPHBIC MOPOIBI, TOJE3HBIE UCKOMAEMbIE, TOTLTUBO,
pecypchl.

TexHonorus: mNHIIEBBIE NPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO IHTAHHS,
MOIOIINE CPEJNICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE Mpenaparbl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUUECKUX BOJOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuueckne 0CHOBbI XUMHH

XUMHUYECKUH aieMeHT. ATOM. S 1po aTtoMa, U30TOMbl. DJIEKTPOHHASI 0007I0YKAa.
DHepreTUYecKue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d- DIEMEHTHI.
Oco0eHHOCTH pacrpeesieHHus] JIEKTPOHOB MO OpOUTaIsIM B aToMax dSJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpaIIHs aTOMOB.

[Iepnonnueckuit 3akoH u [leproanyeckas cucTeMa XUMUYECKHUX JJIEMEHTOB /I.
N. MenpeneeBa. CBsi3b NEpUOAMYECKOrO 3akoHAa M llepumomnueckoil cucTembl
xumudeckux asneMeHToB . M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKHUX DJIEMEHTOB H
00pa3yeMbIX MMH MPOCTHIX U CJIOXKHBIX BEIIECTB IO TpyHnaM M Mepuojam.
3HavyeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTHHU HAYKHU.

Ctpoenue BeniecTBa. XHMHUYECKas CBsI3b. BHAbI XHUMHUYECKOW CBSI3U
(KOBaJIGHTHAsI HEMOJISIpHAasi W MOJSpHAsi, MOHHAsA, MeTajuinueckas). MexaHu3Mbl
oOpa3oBaHuUs KOBAJICHTHOMN XUMHUYECKOMN CBSI3U (0OMeHHBIH u
JIOHOPHOAKIENTOPHBIN). Bonoponnas CBSI3b. BaneHTHOCTS.
DJIEKTPOOTPULIATEIBHOCTb.

Crenenb okucneHus. MIoHbl: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJNIEKYJISIPHOTO U HEMOJEKYJISIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELLIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKHU.

[Tonarue o aucnepcHbx cucteMax. VICTUHHBIE UM KOJUIOMAHBIE PACTBOPBL.
MaccoBas 10J11 BEHIECTBA B paCTBOPE.



Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHWYECKUX BEIIECTB. ['eHeTMyecKkas CBsI3b HEOPraHUYECKUX BEILECTB,
IIPUHAJICKAIUX K PA3JIMYHbIM KJ1accaM.

Xumuueckas — peakuus. Krnaccuukanuss — XMMHUYECKMX — peakiuil B
HEOPraHUYECKOM M OPraHMYECKOM XUMHUHU. 3aKOH COXPAHEHUS MACChl BELIECTB,
3aKOH COXPAaHEHUs U NIPEBPALLECHUS DJHEPTUM IIPYU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (pakTopoB. OOpaTtnMbie
peakiuu. XuMH4YECKOe paBHOBecHe. DakTOpbl, BIHUSAIOIIME HA COCTOSHUE
xumu4yeckoro pasHosecus. Ilpunnun Jle [larense.

Onektponutuyeckas auccouuanus. CuiibHbIe U ciadbie 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIAsi, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUY.

DKCNEPUMEHTAIbHBIE METOAbl H3YYEHHSI BEIIECTB W HUX MPEBPALICHUN:
neMoHcTpanus tabiun «llepuognyeckas cucreMa Xxumudeckux snementos 1. U.
MenneneeBay, U3ydeHHE MOJIEJEH KPUCTAJUIMUECKUX PEHETOK, HAONI0JACHUE U
OMUCAHUE JEMOHCTPALIMOHHBIX U Ja00OPaTOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCHIA
BOJIOpPOJia B MPUCYTCTBUHU KAaTaau3aTopa, ONPENEIICHUE CPellbl pACTBOPOB BEIIECTB
C MTOMOIIIbIO YHUBEPCAIBHOTO MHANKATOPA, PEaKIIMH HOHHOTO 0OMEHA), MPOBEICHUE
pakTU4YecKoN paboThl «BiusHue paznudHbix (HaKTOPOB Ha CKOPOCTh XUMUYECKON
peaxkuum».

Pacuérnsie 3anaun.

Pacyétel 10 ypaBHEHHMSAM XHMMHUYECKHMX peakUud, B TOM YUCIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C UCIIOJIBb30BAHUEM MMOHITUA «MACCOBAS HOJIS
BEILIECTBAY.

Heopranuuyeckass xumust

Hemeraymel.  Ilomoxenue HemeramnoB B Ilepuonnueckoin  cucreme
xuMuueckux sneMeHToB J[. M. MenaeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyecKue CBOWCTBA HEMETAIUIOB. AJUIOTPONHS HEMETauioB (Ha mpuMepe
KHCIIOpoa, cephl, pocdopa u yriepona).

XYUMHUYECKHE CBOMCTBA BAXKHEUIIUX HEMETAUIOB (TallOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma W KpPEeMHHUA) HU  HX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUI).

[IprumeHeHne BaXXHEUIINX HEMETAILUIOB U UX COEUHEHUN.

Meramnel. [lonoxxenne meraimoB B [leprnonnueckon cucremMe XMMHYECKHX
sanemenToB [[. V1. MenneneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JIOYEK
atoMoB MetayioB. OOume ¢uszndeckue cBoiictBa MeTawioB. CIijiaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN Pl HAMIPSIKEHUI METAJIOB.



XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATPHUM, KaHi, KalbIUH,
MarHui, aJlOMUHUHN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCIMHCHUH.

OO6mue cnocoObl MOMyYeHHS METALIOB. IIpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOAbl H3YYEHHsI BEIIECTB W HUX IMPEBPALICHUN:
W3YUYCHHE KOJUICKIIMH «MeTaylibl M CIUIaBb», OOpas3IlOB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJI0JICHUE M OMNHUCAHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJECHCTBUE THAPOKCHAA AIIOMUHHS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaueCTBEHHbIC PEAKIIUU HAa KAaTUOHBI METAJLJIOB).

PacuérHbie 3amaun.

Pacuérel Maccel BemecTBa win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BEMA, KOJMYECTBA BEIISCTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
Y3 BEIIECTB UMEET IPUMECH.

X¥MHS U KN3Hb

Ponp xumum B oOecriedeHun SKOJOTUYECKON, YHEPTeTUYECKON W THIINECBOU
0C30ITaCHOCTH, PAa3BUTHH MEIUIMHBL. [loHSATHE O HAyYHBIX METOJax ITO3HAHUS
BEIIECTB U XUMHYECKUX PEAKIIUU.

[Ipencrapienus: 00 OOIIUX HAYYHBIX TPUHIUIIAX MPOMBIIIIICHHOTO MOJTy4YeHUs
BAKHEHUIIIMX BEILIECTB.

YenoBek B MHpPE BEIIECTB W MaTEpPUAJIOB: BAKHEHUIINE CTPOUTEIIbHbBIC
Marepuanabl, KOHCTPYKLIMOHHBIE MaTepualibl, KpacKu, CTEKJIO, KEepaMHKa,
Marepuanbl s 3JIEKTPOHUKH, HAHOMATEPHUasbl, OPraHUYECKHUE U MHUHEPAJIbHbIC
yIa00peHwUs.

XuMHUST U 3J0pOBbE YEJOBEKA: MPABUJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
pemnaparoB, IpaBuiIa 0€30MaCHOTO UCIIOIL30BaHUS MPETapaTOB OBITOBOW XUMHH B
MTOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmst  MeXOpeIMETHBIX  CBSI3M MpU  WM3YyYeHUU OOmend u
HEOpPraHM4ecKorM XMMHM B 11 Kiacce oCylIecTBISETCS Yepe3 MCIOJb30BAaHUE KAK
OOIIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaK ¥ TOHATUM, SIBJISIOIIUXCS CUCTEMHBIMU
JUIS1 OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO I[UKJIA.

OOuue ecTecTBEHHO-HAYUYHbIC TMOHSATUS: HAyYHbIA (DAKT, THIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIaccu(UKaIusi, TMEePUOIUIHOCTh, HAOII0IEeHNE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

®du3uKa: MaTepusi, JHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOM, PaJIHOAKTUBHOCTD, MOJICKYJIa, SHEPTETUUECKNUN YPOBEHb, BEIIECTBO, TEIO,



00BEM, arperaTHoe COCTOSHHE BCIECTBA, (PM3UUCCKUEC BEIMUUHBI U CIUHMIIBI UX
U3MEPCHHSI, CKOPOCTb.

buonorus: knetka, opramm3M, DJKocucTema, Owocdepa, Makpo- U
MHUKPO3JIEMECHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MUHEpaJIbl, TOPHBIC MOPOJIbI, TOJE3HBIC UCKOMAEeMbIe, TOTLIUBO,
PECYPCHIL.

TexHoJIOTHs: XMMHUYECKass MPOMBIIIICHHOCTh, METAJLTyprusi, MPOU3BOJICTBO
CTPOMUTEILHBIX MAaTEPUAJIOB, CEIbCKOXO3SHWCTBEHHOE IPOU3BOJICTBO, IHIICBAs
NPOMBINUICHHOCTh,  ()apMalleBTHYECKass  MPOMBIIUICHHOCTh,  IPOW3BOJICTBO
KOCMETHYECKHX MpPEernaparoB, MPOU3BOJCTBO KOHCTPYKI[MOHHBIX MaTEepPHAaJIOB,
9JIEKTPOHHAS MPOMBINUICHHOCTh, HAHOTEXHOJIOT HH.



IIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA YYEBHOI'O
INPEAMETA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaraM OCBOCHHS
0o0yYaroImMUMHUCI TPOTPpaMM CPEIHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHbIM M TpeaMeTHbIM). HayuHo-meToanveckod OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIHTATOB OCBOCHHS IMPOTPaMM CPEIHEro OOIIEro
00pa30oBaHuUs SBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUU C CHCTEMHO-IESTEIHLHOCTHBIM IMOJIXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI TMpeaMera «XUMHUs» Ha YPOBHE CPEIHEro
o01ero oO0pa3oBaHus BBIJICICHBI CICAYIOIINUE COCTABIISIOIIHE:

0CO3HaHHUE O0YYAIOIUMHUC POCCUMCKON IPaskIaHCKON UIGHTUYHOCTU —
FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAaMOOIIPEICTICHUIO; HAJU4Yne

MOTUBAIlMM K OOyYEHUIO;  IICJICHANIPABJIECHHOE pPa3BUTUE BHYTPEHHUX

yOeKIeHUN TUYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEH W HUCTOPUYECKUX TpaJulMid 0a30BOM HAyKW XUMUMU;
TOTOBHOCTh H  CIIOCOOHOCTh OOYyYarOIMXCS PYKOBOJCTBOBATHCS B  CBOEH
NEATENIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMHM, IMPUCYLIMMH IIEJIOCTHOU
CUCTEME XMMHYECKOTr0 OOpa3oBaHHWs;, HAJIMYMUE IMPABOCO3HAHUS IKOJOTHYECKON
KyJbTYPBI U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HECHHbBIC TLJIaHBI.

JInuyHOCTHBIE PE3YJbTaThl OCBOCHUS NpeaMeTa «XHUMHUS» JOCTUTAIOTCA B
EAMHCTBE Y4YeOHOW ¥ BOCIHTATEILHON JEATEIHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HeallaMUd POCCHUUCKOr0 TpakIaHCKOro 0O0IlecTBa, MPUHSATHIMH B OOIIECTBE
HOPMaMU U ITpaBUJIaMH MTOBEJICHHU S, CIIOCOOCTBYIOIIMMHU MPOIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTU 00YUYarOIINXCS.

JIMYHOCTHBIE ~PE3YJBTATBl OCBOCHHS IMpeIMeTa «XUMHSD» OTPAKAKOT
c(hOpPMUPOBAHHOCTh OMbBITA TIO3HABATEIBHON W MPAKTUYECKOW AESATETbHOCTU
00yyaroIuxcs Mo peanu3aluy NPUHITHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

0CO3HaHUsI O0YYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKEHHSI K 3aKOHY U MPABOIMOPSKY; MPEICTABICHUSI O COLMAIbHBIX HOPMax U

MpaBUIax MEXIUYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JICSITEIIHHOCTH MPU CO3/ITAHUH YICOHBIX
POCKTOB, PEIICHUHU YU€OHBIX U MTO3HABATEIbHBIX 3a]1a4, BBIMOJHEHUN XUMHUUECKUX
AKCIEPUMEHTOB; CHOCOOHOCTH IMOHMMATh W MPUHUMATh MOTHUBBI, HaMEpPEHUs,
JIOTUKY U
aApTyMEHTBI IPYyTHUX MPU aHAIIU3E PA3IMYHBIX BUJOB YUEOHOU NESITEIHHOCTH; 2)

NMAaTPUOTUYECKOTO BOCIIMTAHMSL:

LEHHOCTHOI'O OTHOILIEHUS K UCTOPUUYECKOMY M HAYYHOMY HACJIECINIO
OTEYECTBEHHOW XMUMHUU; YBaXKCHHS K MPOLIECCY TBOPUECTBA B OOJACTHU TEOPUU U
MIPAKTUYECKOT0 MPUMEHECHHUS] XUMHUH, OCO3HAHUS TOT'0, YTO JTOCTHIKEHHUS HAYKH €CTh
pe3yJbTaT JUIMTENbHBIX HAOMIOJCHUHM, KPOMOTJIMBBIX DKCIIEPUMEHTATbHBIX
MIOMCKOB, TOCTOSIHHOT'O TPyJla YUYE€HBIX U MPAKTUKOB; MHTEPECA U MO3HABATEIbHBIX
MOTHBOB B TIOJIYYCHUH W TIOCIEAYIONIEM aHajau3e WHPOPMAIHWH O MEPEeIOBBIX
JTOCTUKECHUAX COBPEMEHHOM OT€UYECTBEHHON XUMMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO IMOBEACHUS; CHOCOOHOCTH OIICHUBATh
CUTyalluu, CBSI3aHHBIE C XMMMUYECKUMHU SIBJICHUSIMU, U INPUHUMAaTh OCO3HAHHbIE
pEelIeHsl, OpPUEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;
TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U IMOCTYIIKA CBOUX TOBAPHILEH C MO3ULUI
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHHUE MTOCJIEICTBUI 3TUX MOCTYIIKOB;

4) popMUpPOBaAHUSA KYJbTYPbI 310POBbS:

INOHMMaHUsl LEHHOCTEH 30poBOro M Oe3omacHoro oOpas3a >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (U3HUYECKOMY U
IICUXUYECKOMY 3/I0pOBbIO; COOJIIOJEHUs MpaBui O€30MacHOro OOpamieHust ¢
BEIIECTBAMH B OBITY,

NOBCEAHEBHOM )KM3HU U B TPYJIOBOM AESITEIBHOCTH; MOHUMAHUS LICHHOCTH MPaBUJI

VHIUBUYAIBHOTO U KOJUIEKTUBHOIO
0€3011acCHOTO MOBEJICHUS B CUTYALIUAX, YIPOXKAIOIIUX 37J0POBbIO U KU3HH JIIOJIEH;

OCO3HAaHUs MOCIEACTBUM U HENPUATHS BPEAHBIX MIPUBBIUEK (YIIOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYPEHUs);

5) TPyA0BOIr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIeJOBAaTEIbCKON
NESATENbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPYECKOM M  JAPYIMX BHJAAX
NEeSATENbHOCTH; YCTAHOBKHM Ha aKTUBHOE YYacCTUE B PEILICHUH NMPAKTHYECKUX 3a/1a4
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccuil pa3InyHoro pojia, B TOM
4HCIIe Ha OCHOBE IPUMEHEHUS NPEAMETHBIX 3HAHUN 110 XMMUHU; YBa)KEHUS K TPYAY,
JOJSIM TPYAa ¥ pe3yibTaTaM TPYI0BOM JesATEIbHOCTH; TOTOBHOCTH K OCOBHAHHOMY
BbIOOPY HHIMBUAYAIbHONW TpaeKTOpuU oOpazoBaHusi, Oynymied mpodeccuu u



peanu3anuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;
6) 3K0J10rN4eCKOro BOCIIUTAHMS:
9KOJIOTMYECKHU LEJIECO00PA3HOr0 OTHOLIEHUS K MPUPOE, KAK HCTOUHUKY
CYIIECTBOBAHMS KU3HM Ha 3emiie; [OHHMAaHMs TJIOOAJIBHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOIJIeM, BIUSHUS
OKOHOMMYECKUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM CpPENbI;
OCO3HaHUs1 HEOOXOJUMOCTH UCIOIb30BaHUS TOCTHKEHUN XUMUU 115
peLIeHNs BOIPOCOB PAlIMOHAIBHOTO IPUPOONIOJIB30BAHNS; aKTUBHOTO
HENPUATHUS JCUCTBUM, HNPUHOCILINX BpEll OKpPYKarollel MPUpOIHOU
cpene, yMEHUsl IPOrHO3UPOBaTh HEOJArONPUATHBIE SKOJIOTMUECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX ICHUCTBUHM U MPENOTBPALIATh UX; HAJWYUS Pa3BUTOIrO
DKOJIOTMYECKOT'O MBIIUIEHUS, DKOJIOTHYECKOU KYJIbTYPBI, OIIbITA
NEATEIbHOCTH DKOJIOTUYECKOM  HAIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMM B I1I03HABATEIIbHOW, KOMMYHUKATUBHON U COLIMAIbHOM
IpPaKTUKE, CIOCOOHOCTH 51 YMEHUS AKTUBHO  IIPOTUBOCTOSTH
uaeosorun xemohoouw;
7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:
c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKW U OOLIECTBEHHOW MPAKTUKHU; TOHUMAaHUS crienu(uKu
XUMUU KaK HaAyKH, OCO3HAHUs €€ poiu B JOPMUPOBAHUU PALIMOHATIBHOTO HAYYHOTO
MBILIJIEHUS, CO3[JaHUN LIEJIOCTHOTO MPEICTaBIECHU 00 OKPY>KAIOIIEM MHUPE KaK O
€IMHCTBE NPUPOABI U YEJIOBEKA, B NO3HAHWHU NPUPOAHBIX 3aKOHOMEPHOCTEU H
pelIeHnH MpooIIeM COXpaHEHUs! IPUPOJTHOTO PAaBHOBECHS; YOSKIEHHOCTH B 0COO0M
3HAYMMOCTH XHUMHUHU JJISI COBPEMEHHOM LMBWIM3AUUMU: B €€ TYMaHUCTHUYECKOU
HaNpaBIEHHOCTH M BAXHOM pPOJM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHOMN
KYJbTYPBI, PEIICHUH TJI00AIBHBIX MTPOOTIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTBA —
CBIPbEBOM, SHEPTETUUECKOM, MUIIEBON 1 HKOJIOTHYECKO O€3011aCHOCTH, B pa3BUTHHU
MEIUIUHBL, 00ECIIEYEHUH YCIOBUI YCIEITHOTO TPyAa U SKOJIOTHYeCKH KOM(POPTHOMN
KU3HU KaKJOT0 YJieHa OOIIECTBA; €CTECTBEHHO-HAYYHOM IPaMOTHOCTH: TIOHUMAHUS
CYyIIHOCTM METOJOB IIO3HAHUA, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HKCIIOJIB30BaTh IMOJIy4aeMble 3HAHMS IS aHa3a U OOBSICHEHUS
SABJIECHUN OKPY KAIOLIET0 MUPa U NPOUCXOJAIINX B HEM U3MEHEHUI, YMEHHUS 1€]1aTh
000CHOBaHHBIE 3aKJIFOYEHHS] HA OCHOBE Hay4HBIX (DAKTOB U MMEIOIIMXCA JTAHHBIX C
[EJbI0 TOJY4YeHHs] JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIIBHO
VCIIOJIB30BATh XUMHUYECKUE 3HAHUS JJIsSI
penieHus: Tpo0JieM B peasIbHbIX )KU3HEHHBIX CUTYyalUsAX; UHTEpEca
K IIO3HAHUIO U UCCIIEN0BATEIBCKON NEATENBHOCTH;



TOTOBHOCTH H  CIHOCOOHOCTM K  HENPEepPhIBHOMY  OOpa30BaHUIO |
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW 10 XUMHUHU B
COOTBETCTBHH C KU3HCHHBIMU TTOTPEOHOCTSIMU; MHTEpeca K OCOOCHHOCTSM TpyJa B
pasnu4HBIX chepax mpodecCuoHATbHON
JESITETbHOCTH.

METANIPEAMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ysbTaTbl OCBOEHHUS Y4EOHOro mpeaMera «XUMHS» Ha
YPOBHE CpeIHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE JUTS (dbopMHpOBaHUA MHUPOBO33PEHUS oOyyJaronmxcs
MEXIMCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIEHAyUHbIE MOHATHUS, OTPa)Karolue
LEJIOCTHOCTh HAy4YHOH KapTHMHBI MHMpa M CHeUu(pUKYy METOJOB I103HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BELECTBO, SHEPIHUs, SIBJICHUE,
IpOIECC, CHCTEMa, HAyYHbIM (akT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIEeNOBaHUE, HaONIOJEHHE, W3MEPEHHE, SKCIEPUMEHT U JApYyTue);
yHHMBEpCaJbHble Yy4eOHblE JeWCTBUA (IIO3HABATEIbHBIE, KOMMYHHKATHUBHBIE,
peryJisTUBHBIE), o0ecneunBaoine GopMHUpoBaHre PYyHKIMOHAIBHOW TPAMOTHOCTH
U COLIMAJIbHOM KOMITETEHUMH 00YyYarouXCsl;

CIIOCOOHOCTb oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSI U YHUBEpCaJbHbIE y4ueOHbIE
JIEUCTBUSA B IIO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3yJIBTAThl  OTPAXKAKT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JNEUCTBUSMU.

OByageHne YHHUBEPCAIbHBIMH Y4eOHBIMH IO3HABATEIbHBIMHU
NEeHCTBUSAMM:

1) 6a30Bble JJoruveckKue aecTBUsI:

CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh M aKTyaJlU3upoBaTh  Ipodiemy,
BCECTOPOHHE €€ paccMaTpuBaTh, ONPENENATh LEIU JACSATEIBHOCTH, 3aJaBas
napameTpbl U KPUTEPUH UX
JOCTHKEHHUS, COOTHOCUTb PE3YJbTAaThl JESITEIBHOCTU C NOCTABICHHBIMU LEISIMU;
MCII0JIB30BaTh IIPY OCBOCHWH 3HAHUM TPUEMBI JIOTUYECKOTO MBILUICHHS — BBIEIATh
XapaKTEpHbIC IPU3HAKY IIOHATHNA U yCTAaHABIMBATh UX B3aHUMOCBS3b, UCII0JIb30BATh
COOTBETCTBYIOILIME OHATHUS 1)1 OOBSCHEHUS OTJCJIbHBIX (DAKTOB U SIBJICHUI;

BbIOMpATh OCHOBAHMSI U KPUTEPUU AJIs KIIACCU(PUKALIMN BEIIECTB U
XUMHUYECKUX PEaKIUi; YCTaHaBIMBATh MPUYMHHO-CIICJCTBEHHBIE CBS3M MEXKIY
U3y4aeMbIMH SIBICHUSIMHU; CTPOUTH JIOTHUECKHE paCCyXIE€HUs (MHIYyKTUBHBIE,
JNEAYKTUBHBIE, 10 AHAJOTHH), BBIABIIATH 3aKOHOMEPHOCTH M NPOTUBOPEYHs B



paccMaTpUBAEMBbIX SIBICHUX, (POPMYIMPOBATH BBIBOBI U 3aKIIIOUECHHS; TPUMEHSTh
B IIpollecCe€ MO3HAHMUSI, HCIOJb3yeMble B XHMHUHM CHUMBOJIMYECKHUE (3HAKOBBHIC)
MOJENH, TpeoOpa3oBbIBATH MOJCNIbHBIE MPEACTABICHUS — XUMHUYECKUWA 3HAK
(cuMBOIT) AIEMEHTA, XUMUYECcKask PopMyIia, ypaBHEHUE XUMUUYECKOU PEeaKIINH — IIPH
pelIeHMH Y4YeOHBIX TO3HABAaTEIbHBIX U TPAKTUYECKUX 3a7a4, MPUMEHSTH
Ha3BaHHbBIC MOJICNIbHBIC MPEJICTABICHUS JIJIs1 BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOT'O NTO3HAHUS BEILIECTB U XUMUYECKUX
peakiuii; GopMyJIMpOBaTH IEJIM W 3aJaud  HCCIEIOBaHMS, MCIOJIb30BATh
MIOCTABJICHHBICE W CaMOCTOATEILHO C(OPMYITHPOBAHHBIE BOMPOCHI B KAa4EeCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI Ui (DOPMHUPOBAHMS THUIOTE3BI MO IMPOBEPKE
NPaBUWIBHOCTH BBICKA3bIBAEMBIX CYKICHUI; BIaJETh HABBIKAMH CAMOCTOSITEIbHOTO
IJIAHUPOBAHUSI M TIPOBEJCHUS YUYEHUUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHUsI HaOJoAaTh 3a XOJOM IMIpOollecca, CAMOCTOSITENIbHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GopMyIupoBaTh 000OIIEHUS U BBIBOAbBI OTHOCUTEIBHO JTOCTOBEPHOCTHU
pe3yJbTaTOB MCCJEAOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJCIAHHOU
paboTre; MpHUOOpPETaTh OMBIT YUYEHUUIECKON WCCIETOBATEIBCKON © TIPOSKTHOU
JESTETLHOCTH, MPOSIBIISITH CIIOCOOHOCTH U TOTOBHOCTD K CAMOCTOSITEIBHOMY ITOUCKY
METOJOB pELICHUs] MPAKTUYECKUX 3a]ay, NPUMEHEHUIO PAa3JIMYHbIX METOJI0B
MIO3HAHUSL.

3) pabora ¢ undopmanueii:

OPUEHTUPOBATHCS B PA3JIMUHbIX UCTOYHUKAX MHPOpMAIU (HAYYHO-
NOMyJISIpHAs. JIUTepaTypa XHUMHUYECKOTO COJCp)KaHUsS, CIPaBOYHBIE IOCOOUS,
pecypcbl HTepHETa), aHAIM3UPOBATh MHPOPMAIMIO PA3TUYHBIX BHIIOB U (HOpM
peACTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;

dbopMyIMpOBaTh 3amPOCHl M MPUMEHSATHh PA3IMYHBIC METOIBI MPU TOWCKE U
otbope wuHbOpPMaIKMK, HEOOXOAMMOW I BBINOJIHEHUS YYCOHBIX 3ajaad
OnpeNeEHHOr0 THUMA; MPUOOpETaTh OMNBIT HCIOJIb30BaHUS MHGOPMAIIMOHHO-
KOMMYHHUKAaTHBHBIX
TEXHOJIOTUA U PA3IUYHBIX IOUCKOBBIX CHCTEM; CAaMOCTOSITEIHHO BBIOMPATH
onTUMajibHyl0 GopMy TpeacTaBieHus HHopManuu  (CXeMbl, TrpaduKu,
quarpamMMbl, TaOJUIbI, PUCYHKH W JPYTU€); UCIOJIb30BaTh HAY4YHBIN SI3bIK B
KayecTBE CpEeACTBa MpH paboTe ¢ XUMHUYECKOW HH(POpMAIUEil: MNPUMEHSTh
MEXIpeaIMeTHbIe ((PU3NUECKre U MaTeMaTHUeCKUe) 3HAKH U CUMBOJIBI, (JOPMYJIHI,
ab0peBUATYypbl, HOMEHKJIATYpy; HCIOJB30BaTh M MPE0OpPa3OBBHIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEACTBA



HarJsTHOCTH.

OBJ1aileHMe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU 1€HCTBUSIMU::

3a/1aBaTh BOMPOCHI MO CYMIECTBY 00CY)IaeMOU TEMBI B XOJ€ AUAJIOTa W/WIIN
JTUCKYCCUHW,  BBICKa3bIBaTb  HUJCH, (OPMYyIHUpOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS MPEUIOKEHHON 3aJa4d; BBICTYIIATh C IPE3CHTALMEH
pE3yJbTaTOB ITO3HABATEIBHOU AEATEIbHOCTH, MOJIYYEHHBIX CAMOCTOATEIBHO WIIH
COBMECTHO CO CBEPCTHHUKAMHU IIPU BBINOJIHEHUH XUMHUYECKOIO 3KCIECPHUMEHTA,
MPAKTUYECKONM pabOThl MO KCCIEIOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOro MnpoekTta M (opMyIHpoBaTh BBIBOJABI IO pe3yJibTaTaM
MPOBEAEHHBIX UCCIEAOBAaHUN IMMyTEM COTIaCOBAHUSI TIO3UIIMK B X0J1€ 00CYXICHUS U
oOMeHa MHEHUSIMU.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMU ACHCTBUSIMH:

CaMOCTOATEIbHO IUIAHUPOBATh MU OCYLIECTBIATH CBOK II03HABATEIBHYIO
NEATENbHOCTh, OmpeAensas €€ Lead M 3aJadyd, KOHTPOJIUMPOBATH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh NpeajiaraéMblii ajaropuTM JEWCTBHM IpuU
BBIMIOJITHEHUM Y4YE€OHBIX W MCCJIEAOBATEIbCKUX 3ajad, BbIOMpaTh Haubolee
3¢ (eKTUBHBIN €MOcO0 WX pelieHHus C y4ETOM TOMYyYEeHUS HOBBIX 3HAHUU O
BEIIECTBAX U XHUMHUYECKUX PEAKUUAX; OCYUIECTBIATh CaMOKOHTPOJb CBOEH
NESITEIIbHOCTA HA OCHOBE CaMOAaHaJIN3a
Y CAMOOLICHKHM.

INPEIMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmetHble pe3ynbTaThl OCBOEHUsSI Kypca «OpraHudeckas XUMUS
OTpaXaroT:

c(OPMHUPOBAHHOCTh  MPEJCTABIECHUH O XMMHYECKOM  COCTaBJISIOLIEH
€CTEeCTBEHHO-HAYUYHOU KApTUHBI MUPA, POJIM XUMUHU B ITO3HAHUU SIBICHUMN PUPOJIbI,
B (OPMHUPOBAHWU MBINUICHUS W KYJbTYpPhl JIMYHOCTH, €€ (DYHKIIMOHATLHON
IPaMOTHOCTH, HEOOXOJIMMOM JUIsl PEIICHUS MPAKTHYECKUX 3a7a4 M IKOJIOTHIECKU
000CHOBAaHHOTO OTHOIIECHHSI K CBOEMY 3[I0pPOBbIO M MPHUPOJHON cpejie; BlaJeHue
CHUCTEMOM XMMHUYECKUX 3HAHUU, KOTOpAasi BKIIOYAET: OCHOBOIOJIATAIOIINE TTOHITHUS
(XUMUYECKUM DJIEMEHT, aToOM, »JJIEKTPOHHasi 000JI0OYKa aroma, MOJEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas
dbopmyna (pa3BépHyTas W COKpali€HHas), MOJb, MOJSpHAash Macca, MOJISIPHBIM
00bEM, YTIEpOAHBIM CKeNleT, (YyHKIMOHAIbHAS Tpynmna, paaukal, H30Mepus,
U30MEpbl, TOMOJIOTUYECKUI psiJ, TOMOJIOTH, YTIJIEBOJOPOMAbI, KHUCIOPOA U



a30TCoJEepXKalllie COCIMHEHMs, MOHOMEp, IIOJIMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOPUM W 3aKOHBI (TEOpHsSl CTPOCHHS
oprannveckux BeuniecTB A. M. BytinepoBa, 3aKOH COXpaHEHHUsI MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JEeKAIIMEe B OCHOBE IIOHUMAHUSA IPUYUHHOCTH M CHUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (AKTOJIOrMYECKUE CBEJIEHHA O CBOWCTBAaX, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXXHEMIIMX OpPraHMYECKUX BEIIECTB B OBITY U
IPAaKTUYECKON JESITENbHOCTH YeJIOBEKa; COPMUPOBAHHOCTb YMEHUU BBISBISATH
XapaKTepHbIE TPU3HAKK MOHATUN, YCTAHABIMBATh UX B3aMMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIIME IOHATUS IPHU ONMMCAHWU COCTaBa, CTPOCHHsI W IPEBPALICHUN
OPraHMYECKHUX  COEIMHEHUH; Cc(HOPMUPOBAHHOCTh YMEHHHM  HCHOJIb30BaTh
XUMHUYECKYI0 CHUMBOJMKY JUIl COCTaBJICHHsS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaléHHON) (OopMyn OpraHMYECKHX BEIIECTB M YpaBHEHUI
XUMHUYECKUX PEaKLUi, U3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB
UL  WUIIOCTPAUMM HUX XUMHUYECKOTO UM IPOCTPAHCTBEHHOI'O  CTPOCHMS;
cOpPMUPOBAHHOCT YMEHMHM YCTaHaBIMBAaThb IPUHAJUIEKHOCTb HM3YyUYEHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIaccy/Tpynmne COoeAMHEHUH (yTIeBOAOPOABI, KHCIOPOA U a30TCOAEpIKaIlue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIDHBIE COEIMHEHHsA), JaBaTh WM Ha3BaHUS 10
cucremarnueckoii HomeHkiarype (IUPAC), a Takke NpuBOAUTH TPUBUAIbHbBIC
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEIIECTB (ITUJIEH, MPOIMJIEH, alEeTUJIEH,
STUJICHTJIUKONb, TIHLEpPHH, (eHos, (opMaibAeTu, alueTalbIeru], MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCIIOTA, OJIEMHOBAsK KUCJIOTA, CTEAPUHOBAs KHCIIOTA, TJIF0KO03a,
(dpykTo3a, Kpaxmal, HEeJIII0I03a, IIIUIHH); CGOPMUPOBAHHOCTh YMEHHUS ONIPEEIATh
BU/Ibl XUMHUYECKOH CBSA3U B

OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMCHSATH IIOJIOKCHHS TEOPHUU CTPOCHHS
oprannueckux BemiectB A. M. BytnepoBa st 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT WX COCTaBa W CTPOCHUS; 3aKOH COXPAHEHUS MacChl BEIICCTB;
c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh COCTAB, CTPOCHUE, (U3UUECKUE U
XUMHUYECKHE CBOMCTBA THUIHMYHBIX TMPEJICTABUTEICH Pa3IMYHBIX  KJIACCOB
OpraHUYECKHUX BEIIeCTB (METaH, dTaH, dTUJICH, IPOIMIICH, alleTHICH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH30J1, METaHOJI, ’TAHOJ, STHJICHTJIUKOJIb, TJIUIEPUH, (PEHOII,
areTanbAeTH ], MypaBbUHAS M YKCYCHAsI KUCJIOTHI, TJIFOKO3a, KpaxMaJl, MeJlIio03a,
AMHUHOYKCYCHAsl KHCJIOTa), WIIOCTPUPOBATh I'€HETHUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XHUMHYECKUX PEaKIUid C UCIOJIb30BaHUEM
CTPYKTYPHBIX (hopmyIT; chOPpMUPOBAaHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHUKHU
yTIEBOJAOPOTHOTO ChIpbsi (He(pTh, MPUPOAHBIN Ta3, yTrojdb), CIOCOOBI WX



nepepaboOTKM M NPAKTUYECKOE  IMPUMEHEHHE MPOAYKTOB  MepepadOTKy;
c(OpMHUPOBAHHOCTh YMEHHI TPOBOJIUTH BEIUUCIECHUS IO XUMUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOIO BELIECTBA WJIM NPOAYKTA PEAKLMH 10
U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEIIECTB WIIU
IPOAYKTOB peakluu); CGOPMUPOBAHHOCTh YMEHUH BJIaJ€Th CUCTEMOM 3HaHUI 00
OCHOBHBIX METOJIaX HAay4YHOI'O MMO3HAHMS, UCIOJIb3YEMbIX B XUMUU MPU U3YYEHUU
BEIIECTB W XHMMMYECKUX SIBJICHUN (HaOdIOACHHE, H3MEpPEHHE, HKCIEPUMEHT,
MO/JICJIMPOBAHUE), UCIOJIb30BAaTh CUCTEMHbIE XMMMUYECKUE 3HAHUS JUISl MPUHATUSA
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYAallUsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IpUMEHEHHEM; CPOPMHUPOBAHHOCTh yYMEHHMH COOJIOAATh MpaBHJIa TOJIH30BAHUS
XUMHUYECKON TIOCYyA0HM M J1abopaTOpHBIM OOOpYAOBaHHMEM, a TaKXkKe IpaBUiia
oOpallleHus1 C BELIECTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMM IO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OMBITOB; COPMHUPOBAHHOCTh YMEHUN TIAHUPOBATH U
BBINIOJIHATh XUMUYECKUN IKCIIEPUMEHT (IIPEBPALLIEHHS] OPraHUYECKHUX BEILECTB MPU
HarpeBaHMM, [TOJIyYEHUE 3TUIICHA U U3yUYEHHE €r0 CBOMCTB, KAYECTBEHHbIE PEAKIIUU
OpPraHMYECKUX BEIIECTB, €HATypalus OJIKOB IIPU HAaIrpEBAaHUU, LIBETHbIE pEaKLUU
O€JIKOB) B COOTBETCTBUHU C MPABUJIAMU TEXHUKU O€30MACHOCTH MpPU OOpaILIEeHUU C
BEIIECTBAMH U J1a0OpaTOpPHBIM O0OpYyIOBaHHEM, IMPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii ©  QopMyJIuMpOBaTh BBIBOABI HAa OCHOBE JTHUX PpE3YyJbTAaTOB;
cOPMUPOBAHHOCTh ~ YMEHHUA  KPUTHYECKH  AHAIM3UPOBATH  XMMHYECKYIO
uH(pOpMAIMIO, MOJYYaeMyK H3 pPa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOM
uH(popmanuu, IHTEpHET U Jpyrux);

chOpMHUPOBAHHOCTh ~ yMEHUW  COOJIOJAaTh  TpaBWJIa  DKOJOTUYECKH
LEJIeCO00pa3HOro IMOBEIEHUA B OBITY W TPYAOBOW JEATENBHOCTH B LEJIAX
COXPAHEHUsI CBOEr0 3J0POBbS M OKpPYXArOLIEH MPUPOJHON Cpellbl, OCO3HABATH
OIACHOCTh BO3JIECUCTBUS Ha JKUBBIC OPraHU3MBbI ONPEIEIEHHBIX OPraHUYECKUX
BELIECTB, MoHKUMast cMbica mnokaszatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBUIEHUS W NPENOTBPAIICHUS HMX BpPEIHOTO BO3JACHCTBHUS HAa OPraHu3M
YesoBeKa; s OO0Yy4aloUIMXCsi C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS:
YMEHHE PUMEHSAThH 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEILIECTB
U XUMHUYECKUX SIBJICHUU; JUISl CJENbIX M CIA00BUIAAIIMX OOyYaroUuXxcs: yMEHUE
UCIIOJIB30BaTh pelbeHO-TOUCHHYIO cucTeMy oOo3Hauenwuit JI. bpaiins mis 3anucu
XUMUYIECKUX (POPMYII.

11 KVIACC



[IpenmetHble pe3ynbTaThl OCBOeHUsI Kypca «OOmas W HeopraHuyeckas
XUMHUSD» OTPaKaroT:

chOPMHUPOBAHHOCTh  NPEJACTABICHUNM: O XHMHYECKOH  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIU XUMHUHU B IO3HAHUU SIBJICHUN TPUPOIBI,
B (OPMUPOBAHUM MBIIUICHUSI M KYJbTYPhl JIUYHOCTH, €€ (DYHKIHOHAIBLHOU
IPaMOTHOCTH, HEOOXOIMMOM JUTsI PEIICHUS MPAKTHYECKUX 3a7a4 M IKOJIOTHICCKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M MPHUPOJHOM cpesie; BiIaJAcHUE
CHUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpAsi BKJIFOYAET: OCHOBOIOJIATAIOIINE MOHSITHUS
(XUMUYECKUM IJIEMEHT, aTOM, U30TOM, S-, p-, d- AIEKTPOHHBIE OPOUTAIM aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIIPHBIH 00BEM, BAIEGHTHOCTD, DIIEKTPOOTPHUIIATEILHOCTD,
CTETIEHb OKHCJICHUS, XUMHUYEeCKas CBsI3b (KOBaJCHTHAs, MOHHAs, METajuIn4yecKas,
BOJIOPOJIHAS), KPUCTAJIMYECKAs PEIIETKA, TUIIBI XUMHYECKUX PEaKIMii, pacTBop,
AIEKTPOIUTHI, HEINEKTPOIUTHI, JICKTPOJIUTHUECKAS IUCCOIMALINS, OKHUCIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XHWMHUYECKON pEaKIMU, XUMHUYECKOE pPaBHOBECHE);
TEOPUU U 3aKOHBI (TEOPHUsS JJICKTPOIUTUUECKOW AUCCOLMAIMU, TEPUOIUYCCKUM
3akoH 1. . MenneneeBa, 3aKOH COXpaHEHUs] MACCHI BELIECTB, 3aKOH COXPAHEHUS U
OpEeBpallleHUs] JHEPrUM NPU  XUMUYECKUX  PEaKIUsIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3bIK XUMHH, MUPOBO33PECHUECKHE 3HAHMS, JIEKAIMEe B OCHOBE
MOHUMAHUS ~ MOPUYMHHOCTM U CHCTEMHOCTH  XMUMHUYECKHX  SIBJICHUH,
(aKTOJIOTMYECKHE CBEICHUS O CBOMCTBaxX, COCTaBe, MOJYYEHUH U 0Oe30MacHOM
UCIIOIb30BaHUN BAXKHEHIIMX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NeSITEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISBIISITh XapaKTEPHbIE TPU3HAKU TOHSTHH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHSTHUS MPU
OMMUCAaHUM HEOPraHWYECKUX BEIIECTB M HX MpeBpallleHuil; chOpMUPOBAHHOCTH
YMEHUM MCIOJIb30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBiieHUs Gopmyll
BEILIECTB U YPABHEHHN XMMHUYECKHX PEaKIUN, CUCTEMAaTUYECKYI0 HOMEHKIATypy
(IUPAC) wu TpuBHanbHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIECTB
(yrapHblif ra3, yrjieKuciablil ra3, aMMHUaK, TraméHas U3BeCThb, HETall€Hass U3BECTbh,
NUTbEBass COJla, MUPUT U Jpyrue); chOPMUPOBAHHOCTh YMEHUN OIpeaesaTh
BAJICHTHOCTh M CTETNEHb OKHCICHHMS XHMHUUYECKUX OJJIEMEHTOB B COCIUHEHHUSIX
pa3IMYHOrO0  COCTaBa, BHUJ XUMHUYECKOW CBsi3M  (KOBaJEHTHAas, HWOHHAas,
MeTaJUIMYeCcKasi, BOJOPOJHASI) B COCIUHEHUSIX, THUIl KPUCTAJIMUYECKOW PEIIETKU
KOHKPETHOTO BeIlleCTBA (aTOMHAas, MOJIEKYJspHAas, HOHHAs, MeETa/uIM4ecKas),
XapaKkTep Cpebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTH yMEHUM yCTaHaBJIUBATh MPUHAIICKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNPEACIEHHOMY KiacCy/TpyIie
coeIMHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIbI, OKCHUJIbl, OCHOBaHUS,



KUCIOTBI, aM@oTepHble TUIAPOKCHUIBI, COJHU); CHOPMHUPOBAHHOCTh yMEHUUN
packpbiBaTb CMbICH  nepuoguueckoro 3akoHa J[. WM. MengeneeBa wu
JE€MOHCTPUPOBATh ero CUCTEMATU3HPYIOUIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTHYECKYIO (PYHKIMU;  CHOPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
AJEKTPOHHOE CTPOEHUE AaTOMOB XHMMHUYECKMX 3JIEeMEHTOB |—4 mepuonoB
Ilepnoguueckon cucreMsl XUMUYECKUX ieMeHTOB . M. Menaeneesa, ucnonb3ys
MOHSTHS «S-, p-, AITEKTPOHHBIE OPOUTAIINY, «KIHEPTETUIECKUE YPOBHUY», OOBSICHITh
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKHUX AJIEMEHTOB U UX COCIMHEHUH 110
nepuoaam u rpynmam [lepruonnueckoit CUCTEMbl XUMUYECKUX 351eMeHTOB J[. 1.
MenneneeBa; chopMHUpOBAaHHOCT, YMEHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIINE
XUMHUYECKUE CBOICTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKUMU
BELIECTBAMU C MOMOILBIO YPaBHEHUI COOTBETCTBYIOIIMX XWMHUYECKHX pPEaKIUii;
cOpPMUPOBAHHOCTh YMEHHS KJIACCU(DUUMPOBATh XHUMHUYECKHE PEAKIHH 10
pa3JIMYHBIM TPU3HAKAM (YUCIYy M COCTaBY PEArHpyIOLIUX BEILIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHUIO CTENEHEH OKHCICHUSI DJIEMEHTOB, 00paTUMOCTHU
peaklUMM, Y4YacTHUIO KaTajlin3aTopa); C(HOPMUPOBAHHOCTh YMEHUH COCTaBIATH
YPaBHEHHSI PEAKIUN pa3JIMYHBIX THUIIOB, IOJHBIE U COKPAIEHHBIC YpPAaBHEHUS
peakiuii HOHHOTO OOMEHA, YUUTHIBAsH YCIOBUS, IPU KOTOPBIX ATH PEAKIIMU UAYT 10
KOHIIQ;
c(hOpMHPOBAHHOCTh yMEHUI IPOBOJUTh PEAKUMH, MOATBEPKIAIOLINE
KaUYEeCTBEHHbIN COCTAB Pa3JIMYHbIX HEOPTraHUYECKUX BEILIECTB, pACIIO3HABATh
OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX
BELIECTB; CPOPMUPOBAHHOCTh YMEHUU pacKpbIBaTh CYIIHOCTb
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMA MOCPEICTBOM COCTABJICHHUS JJIEKTPOHHOTO OajaHca
ATUX peakiuil; chOPMUPOBAHHOCTE YMEHUN OOBACHITH 3aBHCUMOCTb CKOPOCTH
XUMHUYECKON peaklru OT pa3NuYHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO
paBHOBECHUS B 3aBUCHUMOCTHU OT BHeIIHEro BozzehcTBus (npunium Jle Ilarensbe);
c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMUUECKHUE MPOIECCHI, JIeKAIIIE B
OCHOBE IMPOMBILUJIEHHOTO TMOJY4YEHUsS CEPHOM KHUCIOThI, aMMHakKa, a TaKxKe
c(OpPMHUPOBAHHOCTh TIPEACTABJICHUH 00 OOmUX HAYYHBIX MPUHIUINAX U
HKOJIOTMYECKUX MpoljemMax XMMHUYECKOrO IPOM3BOACTBA; CHOPMHUPOBAHHOCTH
YMEHHUIM MPOBOJUTH BBIYUCICHHUS C HUCIOJIb30BAHUEM IOHATHUS «MaccoBasl HOJs
BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHUI ra30B MPHU XUMHUYECKUX PEaKLUsX,
MAaccChl BEIIEeCTBA WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOrO 3¢ dexTa
peaklMM Ha OCHOBE 3aKOHOB COXpPAaHEHHUsS MAacCChl BEIECTB, MPEBpAICHUS U



COXPAaHEHHUs DHHEPruu; COOPMHUPOBAHHOCTh YMEHHMHM cOOJOIaTh IpaBuiIa
N0JIb30BaHUSI XMMHUYECKON MOCyAoi U Ja00paTOpHbIM OOOpPYJOBaHUEM, a TaKKeE
npaBuwiia OOpalieHusi C BEIIeCTBAMU B COOTBETCTBUUM C HHCTPYKUHUSAMH 110
BBIINOJIHEHUIO JIA0OPATOPHBIX XMUMHUYECKHUX OIBITOB; CPOPMUPOBAHHOCTh YMEHUH
IUIAaHUPOBATh U BBINOJHATE XUMHUYECKUH 3KCIEPUMEHT (pa3iioKeHUE MEPOKCHIA
BOJOPOJIa B IPUCYTCTBUU KATAIM3ATOPA, ONPENECIECHUE CPEABI PACTBOPOB BEIIECTB
C MOMOUIbIO YHHBEPCAJIbHOTO HHJAMWKATOPA, BJIMSHUE PA3IUYHBIX (PAKTOPOB Ha
CKOPOCTb XUMHUYECKOW PEaKLUH, pEaKkUud HOHHOrO OOMEHa, KayeCTBEHHbIE
peakiuu Ha cyib(aT-, KapOOHAT- U XJIOPHUI-AHUOHBI, HA KATHOH AMMOHHSI, PEILIEHNE
SKCIIEpUMEHTAJBHBIX 3a7ad 1o TemaM «Meramsy U «Hemeramis») B
COOTBETCTBHH C IPaBUIAMH TEXHUKH O€3011aCHOCTH IIPU OOPAIEHUH C BEILIECTBAMU
U J1abOpaTOpHBIM O00OPYJOBAHMEM, IIPEACTABIATh PE3YIbTATBl XHMHUYECKOTO
JKCIIepUMEHTa B (OpME 3amucu YPAaBHEHHMM COOTBETCTBYIOUIMX pEAKLUUd U
GopMynupoBaTh BBIBOABI Ha OCHOBE OJTHX pPE3yJIbTaTOB; CHOPMUPOBAHHOCTH
YMEHMH KPUTUYECKU aHAJIU3UPOBATh XUMUYECKYIO HH(POPMALUIO, ITOJIy4aeMYyIO U3
Pa3HBIX HICTOYHUKOB (CpeICTBAa MACCOBOM KOMMYHUKAIUHU, IHTEpHET U APYIHUX);
chOpPMUPOBAHHOCTh ~ YMEHHH  COOMIOaTh  MpaBUjiia  OKOJOTHYECKH
11eJIECO00Pa3HOro MOBENEHUST B OBITY M TPYIOBOW JAESITEIBHOCTH B IEIAX
COXPaHEHUsI CBOEro 3J0pPOBbS M OKPYXArOIEH IMPUPOJHON Cpellbl, OCO3HABATh
ONAaCHOCTb BO3JECHUCTBUS Ha KUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmpicit nokaszarens [I/JIK, moscHATh Ha npumepax cHocoObl yMEHBUIEHUS U
IPEAOTBPAICHU WX BPEAHOIO BO3JECUCTBUA HAa OpPraHU3M 4YesloBeKa; Ui
00y4arouuxcsi ¢ OrpaHNYEHHBIMU BO3MOYKHOCTSMHU 3/I0POBBS: YMEHUE IPUMEHSATh
3HaHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BELIECTB U XUMHUYECKHUX
ABJICHUM; JUISl CIIETIBIX M CIA0OBUASIIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHmi JI. bpaitns mis 3anucu XUMHUYECKHX

dbopmyt.



TEMATHUYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJINMYECTBA YACOB, OTBOANUMBbIX HA
OCBOEHUE KAXKJIOW TEMBI

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Hammenoate paseion u rev Kontpoasnbie | IlpakTnyeckue (1ubposkie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
Pasznen 1. Teopernueckne 0CHOBBI OPraHUYeCKO XUMUM
[IpenmeT opraHnYeCKON XUMUH.
Teopus bubnmnoreka [JOK
1.1 CTPOEHHUSI OPTAHMYECKUX COEMHEHUHN A. 3 https://myschool.edu.ru/
M. bytneposa
Hroro no pazaeny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIe yriIeBOAOPOIbI — aJKaHbI 2 bu6nuoreka [JOK
https://myschool.edu.ru/
HenpenenpHbie yriieBOIOPOIBI: aTIKEHBI, bubanorexa [JOK
22 aJIKa/lIMCHBI, aTIKHHBI 6 ! https://myschool.edu.ru/
2.3 ApoMaTH4eCcKHe yriaeBO0POIbI 2 bubmuoreka [JOK
https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB bubmmoreka [IOK
24 ¥ X TepepaboTKa 3 1 https://myschool.edu.ru/
Hroro no pazaeny 13

Pasnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeAuHEeHUs




3.1 Crnuptsl. ®enon 3 bu6nuorexa [IOK
https://myschool.edu.ru/
12 Anpaerunpl. KapOOHOBBIE KUCITOTHI. ; bu6mmorexa [IOK
' CnoxHble 3QUpEI https://myschool.edu.ru/
33 VYrneBobl 3 bubmuorexa [JOK
https://myschool.edu.ru/
Hroro no paszneny 13
Pa3nen 4. AzoTconepaxamme opraHu4ecKue coeJMHeHUus
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3 bubmuorexa [JOK
https://myschool.edu.ru/
Hroro no pazueny 3
Pa3znea 5. BbicokoMOJIEKYJISIPHBIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. BonokHa 2 bubnuorexa [JOK
https://myschool.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KIIACC

KoanuecTBo yacon DJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3ieioB U TeM (ungposbre)
[
s nporpamMmsI Beero Koutposibusie | I[pakTuueckme = ©0PasoBarebHble
pPadoThI pPadoThI pecypcel
Paznen 1. Teopernueckne 0CHOBBI XUMUM
Crpoenune atoMoB. Ilepnonnueckuii
11 3aKkoH u Ilepuoauyeckas cucrema 3 bubnuoreka [IOK
' XUMHYECKUX 21eMeHToB JI. U. https://myschool.edu.ru/
Menneneena
- Crtpoenue BemniectBa. MHOTOOOpasue 4 bubmuorexa [JOK
' BEILECTB https://myschool.edu.ru/
1.3 XUMUYECKUE PEAKIIUU 6 1 1 bubnuorexa [JOK
https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertaub 6 1 bubmuoreka [JOK
https://myschool.edu.ru/
2.2 Hemetamnasl 9 1 1 bubmuoreka [{OK
https://myschool.edu.ru/
)3 CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX 5 bubnnorexa [JOK

BCIIECTB

https://myschool.edu.ru/




Hroro no pasaeny

17

Pa3zgen 3. XuMus ¥ :KU3Hb

3.1 XuMHS U )KU3Hb 4 bubmuoreka [{OK
https://myschool.edu.ru/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTpOHHbIE N (POBBIE
No . Nara oOpa3oBaTe/ibHbIE
eMa ypoka
n/m yp B Kourpoabubie Ipakruueckne ysyqenns | PECYPCP!
cero
padoThbI padoThbI
[IpenMeT opraHuyecKOi XUMUH, €€ Bu6nuorexa [{OK
1 BO3HHUKHOBCHHEC, pa3BUTHEC U 3HAUYCHUC 1 https://myschool.edu.ru/
Teopust CTpOCHHS OpPraHUIECKUX
) coenunenuit A. M. Bytneposa, eé 1 bubmnorexa LIOK
OCHOBHEIC HOJIOKCHMS https://myschool.edu.ru/
[IpencraBnenue o knaccuukanum
OpraHUYECKHUX BEIECTB.
p H bubmuoreka [{OK
3 HomeHnknarypa (cuctematndeckas) u 1
https://myschool.edu.ru/
TPUBHAJIbHBIC HA3BAHUSI OPTaHUUCCKUX
BEILIECTB
A AJIKaHBI: COCTaB U CTPOCHHUE, . Bubmunoreka LIOK
FOMOJIOTHYCCKHIL PSizL https://myschool.edu.ru/
s MertaH u 3TaH — NpoCTENIINE | Bu6mmoreka [IOK
[IPEACTABUTEIIN AJIKAHOB https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 bubnuorexa [JOK
CBOICTBa https://myschool.edu.ru/




OTWJIEH U MPONUJIEH — MPOCTEUIIINE

bubmuoreka [{OK

7
NPCACTaBUTCIIM AJIKCHOB https://myschool.edu.ru/
[IpakTnueckas abora  Ne 1.

8 «IP[on YeHHE Z-)TI/IJI;)Ha U U3y4YCHHE ero bubmmorexa LIOK
CBOﬁC}"IFB>> Y https://myschool.edu.ru/
Anxanuensl. byranuen-1,3 n

9 metunoyTanuen-1,3. [lomyuenue Bubmorexa HOK
CHHTETHYECKOT0 KaydyKa 1 Pe3UHbI https://myschool.edu.ru/

AJIKWHBIL: COCTaB U OCOOEHHOCTH

10 CTPOEHHs, TOMOJIOTHYECKHUM PAL. bubmmoreka LIOK
AlleTHIIEH — MPOCTEHIIIHIA https://myschool.edu.ru/
NIPEJICTABUTENb ATKHHOB

1 Brranciaenus no YPaBHCHUHIO Buoauoreka ]_IOK
XUMHYCCKOH peaKiiu https://myschool.edu.ru/

1 ApeHbl: OEH3011 ¥ TOTYOIL. Bu6morexa ITOK

ToxcH4HOCTb apeHOB https://myschool.edu.ru/
I'eneTnueckas CBSI3b

13 TJIEBOJIOPOJOB, MPUHAICKAIINUX K bubmmorexa IOK
gazmnqib?M Illma,ccaf)M s H https://myschool.edu.ru/
IIpupoaHbIE UICTOYHUKHU

14 YIJIEBOJOPOAOB: IIPUPOAHBIN I'a3 U bub6nuorexa LIOK
MOy THbIE HE(TSIHBIC ra3bl, HEPTH U https://myschool.edu.ru/
MIPOAYKTHI €€ nepepadboTKu
IIpupoaHbIE UICTOYHUKHU

15 YIJIEBOJOPOAOB: IIPUPOAHBIN Ia3 U bubnuorexa [IOK

MOy THBIE HETSHBIC Ta3bl, HeQTh U
MIPOAYKTHI €€ epepadboTKu

https://myschool.edu.ru/




16

KontponwHast pabota no pazuery

bubmuorexa [JOK

«YTIeBOIOPOIBDY https://myschool.edu.ru/
IIpenenpHble OMHOATOMHBIE CIIUPTHI:
17 MEF))T;[HOJI u ;aHon Bomo OpHaH bubmorexa LIOK
) AOPOA https://myschool.edu.ru/
CBSI3b
8 MHOroaToMHbIE CIIUPTHI: Bbu6mmoteka IIOK
OTUJICHIJIMKOJb U ITUICPHUH https://myschool.edu.ru/
deHoI: CTPOCHUE MOJICKYJIBI,
19 (bmnquKI/II)e u XI/IMI/I‘IGCK};IG Bubmmorexa [IOK
. https://myschool.edu.ru/
CBOMCTBA, MPUMEHEHHE
0 Anpaerunpl: GopManbaeTrua u bubmuoreka [JOK
areTasbIeru. AIETOH https://myschool.edu.ru/
OIHOOCHOBHEIE IIPEIENLHBIE
21 Kaﬂ OOHOBEIE KI/ICJII())TII[,I' MypaBbUHAS bubmorexa HOK
p - MYP https://myschool.edu.ru/
1 YKCYyCHasi
22 [IpakTuyeckas padora Ne 2. bu6nuorexa LIOK
«CBOHCTBa https://myschool.edu.ru/
pacTBOpa YKCYCHOM KUCJIOTBD»
CreapuHoBas U OJICMHOBAsI
23 KHCIIOTHI, KaK TPECTaBUTEIN bubnmorexa IIOK
BBICIINX KapOOHOBBIX KUCIOT https://myschool.edu.ru/
MpbI1a KaK COJIH BBICIINX
bu6mmoreka [IOK
24 KapOOHOBBIX KHCIIOT, X MOFOIIEE

JNIENUCTBUE

https://myschool.edu.ru/




CrnoxxHbie 3(UPBI Kak
MIPOU3BOIHBIC KapOOHOBBIX

but6mmoreka [IOK

25
KHUCJIOT. [ MaApon3 CIIOKHBIX https://myschool.edu.ru/
a¢upoB

2% }KI/IPI)I: TUOPOJIN3, IPUMCHCHHUC, Buoauoreka ]_IOK
0HOIOTHYECKas POIIb KUPOB https://myschool.edu.ru/
YrieBoasl: COCTaB,

7 knaccudukanus. Baxxueitmume bub6nuorexa LIOK
MPECTABUTEINHN: TIIOKO3a, https://myschool.edu.ru/
bpykTO3a, caxaposa

’g Kpaxman u nenmrono3a kak bu6mmoreka [IOK
NPUPOIHBIC ITOJIMMEPEI https://myschool.edu.ru/
KonTponbHas pabora no pazaeny

29 «Kucnopozaconepxkariue Bubnuorexa [IOK
OpPTaHUYECKUE COCTUHEHHS https://myschool.edu.ru/

30 AMUHBI: METHUIAMHH 1 aHUJIUH bu6mmoreka [IOK

https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE

31 OpraHMYECKUE COCTUHEHUS, UX bu6mmoreka [JOK
OHOJIOTHYECKOE 3HAUECHUE. https://myschool.edu.ru/
IlenTunel
Benku xak mpupogHbIe

32 BBICOKOMOJ'IGII)( IJ)BIHHLIG: bubmorexa HOK

yp https://myschool.edu.ru/
COEIMHEHUS
OCHOBHBIE IMOHATUS XUMHH
bub6mmorexa [JOK
33 BBICOKOMOJIEKYJIIPHBIX

COEIMHEHUN

https://myschool.edu.ru/




34 OCHOBHEBIE METOLI CHHTE3A 1 bu6mmoreka [IOK
https://myschool.edu.ru/
BBICOKOMOJIEKYJISIPHBIX
COCTUHECHUH.
[InmacTMaccsel, kKay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KITACC

KoaunyecTBo 4acoB DJIeKTPOHHbIE
Ne T Jlata uugpoBbIe
eMa ypoka
w/n yp Beero Kontpoabnsie | IlpakTuueckue H3yueHus o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypchl

. XUMUYECKUH IEMEHT. ATOM. DJIEKTPOHHAS . Bu6muorexa IIOK
KOH(uUryparus aToMoB https://myschool.edu.ru/
Ilepnonnueckuit 3akoH u [lepnoanueckas
CUCTEMa XMMHUYECKUX 35ieMeHToB /1. U. Bu6inorexa LIOK

2 = 1
Menpeneena, UX CBSA3b C COBPEMEHHOM https://myschool.edu.ru/
TEOPHUEN CTPOEHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX IEMEHTOB M UX COCTMHEHUI
10 TpyNnaM U nepuojam. 3HaueHue Bub6nuorexa LIOK

3 MIEPUOIUYECKOTO 3aKOHA U CUCTEMBI 1 https://myschool.edu.ru/
XuMHuecKkux aneMeHToB .M. Menneneesa
B Pa3BUTUU HayKHU
CrpoeHnue BemecTBa. XMMHUECKasl CBA3b,

4 e€ BUJIbI; MEXaHU3MBI 00Pa30BaHUS 1 bubmiorexa LIOK
KOBQJICHTHOH CBsi3u. BomopoaHas cBsi3b https://myschool.edu.ru/
BasieHTHOCTB. DNeKTpOOTPULIATEIBLHOCTD.

Crenenb okucienus. BemecTtsa Bu6imorexa LIOK

S MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO 1 https://myschool.edu.ru/

CTpOEHUS




IlonsTue o AUCIICPCHBIX CUCTEMAX.

6 VicTuHHbBIE U KOJIJIOUTHBIE PACTBOPBI. bubmorexa LOK
https://myschool.edu.ru/
MaccoBast 10Jis BEIIECTBa B paCTBOPE
Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHMYECKUX COCTMHEHUN. Bu6nuorexa IIOK

7 FeHeTI/IquKaﬂ CBs3b HeOpFaHI/I‘{eCKI/IX https://myschool.edu‘ru/
BEIIECTB, PA3JIMYHBIX KIIACCOB
Knaccudukanmst XuMruuecKux peakiuii B
HEOPraHWYECKOM M OPraHUYE€CKON XUMUU.

8 3aKOH COXPaHEHHUs MAcChl BELIECTB; 3aKOH Bubnmorexa IIOK
COXpaHEHHMs U NPEBpPALICHUS SHEPIUH TIPU https://myschool.edu.ru/
XUMHUYECKHUX PeaKIHIX

9 CxopocTts peakuuu. OOpaTUMbIe PEAKIIUH. Bbu6nmorexa LIOK
XHUMHUYECKOE pAaBHOBECHE https://myschool.edu.ru/
[IpakTuyeckas pabora Ne 1. «BnusiHue

10 pa3nu4YHbIX ()aKTOPOB HA CKOPOCTh bubanorexa [IOK
XUMUECKOH PEAKTIHIY https://myschool.edu.ru/
DNEKTPOIUTHYECKAS JUCCOITUAITHS.

[TonsTue o BogopoaHoM rnokaszarene (pH
p (pH) bubmuoreka [JOK
11 pactBopa. Peakuuu noHHOTO OOMEHa.
https://myschool.edu.ru/
I'mpponus opraHu4eckux u
HEOPTaHMYECKUX BEIIECCTB
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC
12 peakuuu. [loHsatue o0 amekTponuse Bubmorexa [IOK

pacIuIaBoB U pacTBOPOB COJICH

https://myschool.edu.ru/




KonTponbHas padboTa 1o pazaeny

bu6mmoreka [IOK

13
«Teopernueckue OCHOBBI XUMUU» https://myschool.edu.ru/
MeTaiuiel, UX TTOJIOKEHHE B
[Tepronuueckoit cucreMe XMMUYECKUX

14 snementos JI. . Menneneesa n bubmiorexa IIOK
0COBEHHOCTH CTPOEHHUs aToMOB. O6mIHe https://myschool.edu.ru/
(hbu3mvecKre CBOMCTBA METAIIJIOB

15 CraBel METAJIOB. QHCKTPOXI/IMI/I‘-IGCKI/Iﬁ Buoauorekxa I_[OK
PN HaNPsDKCHUH MCTaJJIOB https://myschool.edu.ru/
XUMHYEeCKHE CBOMCTBA BaXKHEHIITNX

16 METaJUIOB (HATPUH, Kaaui, KaJabIlui, bubanorexa [JOK
MarHui, https://myschool.edu.ru/
ATIOMUHHN) U UX COCTUHCHUN

17 XUMUYECKUE CBOWCTBA XpOMa, MEIH U UX Bu6mmorexa [TOK
COCTMHEHUI https://myschool.edu.ru/

18 XUMHUYeCKre CBOMCTBA IIUHKA, JKeJie3a U NX Bu6nunoreka LIOK
COCIMHEHUU https://myschool.edu.ru/
[IpakTuyeckas padora Ne 2. "Pemenue

19 AKCTIEPUMEHTAJIBHBIX 3a]1a4 110 TEME bubnnorexa [IOK

" https://myschool.edu.ru/

«MeTab»
HeMmeTtamnel, uX IOI0KEHNE B

0 [Teproaudeckoii cUCTEME XUMHYECKHIX Bu6morexa [IOK

anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

https://myschool.edu.ru/




dusnueckre cBOMCTBAa HEMETAIIOB.

21 AJUTOTpOIIUS HEMETALIOB (Ha pUMeEpe Bubmnorexa HOK
KHCIIOpoJia, cephl, hocdopa u yrireposa) https://myschool.edu.ru/
” XWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U bu6mmoreka [IOK
HX COEIUHEHNI https://myschool.edu.ru/
’; XuMuYecKue cBOrCTBa a30Ta, hocdopa u bu6mmoreka [IOK
HUX COEIUHEHMI https://myschool.edu.ru/
24 XUMHUYECKUE CBOWCTBA yIiIepoa, KPEMHUSA Bbubnuoreka [JOK
U UX COeOUHEHUN https://myschool.edu.ru/
55 [IpumeHeHne BayKHENIINX HEMETAJUIOB U bubnumoreka [IOK
HX COEIUHEHNN https://myschool.edu.ru/
26 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUH 110 bu6nuoreka [JOK
https://myschool.edu.ru/
teMe «Hemeramiely. BerauciieHus mo
ypaBHEHHUSIM XUMUYCCKHX PEaKIUil 1
TEPMOXHUMHUYCCKHE PACUETHI
[IpakTuueckas padora Ne 3. «Pemenue
27 IKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe Bubmorexa ITOK
N " https://myschool.edu.ru/
Hemeramnsr'"»
2% KonTponbHas pabota o remam « MeTanis» but6mmoreka [JOK
u «Hemeramns» https://myschool.edu.ru/
Heopraundeckue 1 OpraHndecKue KUCIOTHI.
P P but6mmoreka [{OK
29 Heoprannueckue u opranngeckue

OCHOBAaHUs

https://myschool.edu.ru/




AM@oTepHbIe HEOpraHu4YecKue 1

OopraHuvecKue coequHeHus. [ eHeTrnaeckas Bu6muoreka [JOK
BEILIECTB
Ponb xuMuu B o0ecrieueHnu
31 AKOJIOTUYECKOM, SJHEPTreTUYECKON U 1 bubnuoreka [JOK
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH https://myschool.edu.ru/
MEIAIUHEL
[Ipeacrarnenus: 00 0OMKUX HAYUHBIX
32 MPUHITUTIAX TPOMBIILICHHOTO TTOTYYeHUS 1 Bubmiorexa TIOK
BaKHEHIIINX BEIeCTR https://myschool.edu.ru/
33 YenoBek B MUpE BELIECTB U MAaTEPUAJIOB 1 bubnmoreka [JOK
https://myschool.edu.ru/
34 XUMUA U 300POBbE YEIOBEKA 1 bubnmoreka [JOK
https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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