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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMHUKM Ha YpPOBHE CpeaHEro ooOiero o0pa3oBaHUs
pa3paborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoil @eaepannn», TpeOOBAHUI K pe3ybTaTaM OCBOEHUS
denepanbHOil 00pa30BaTENBLHON TPOrpaMMbl CpEAHEro 001Iero oOpa3zoBaHUs
(®OIT COQO), mnpeacraBieHHblx B  DeaepalibHOM  TOCyJapCTBEHHOM
obpazoBarenbHOM cranaapre COO, c¢ yuérom KonHuenuuu mnpenoaaBaHus
yueOHOro npeaMera «XUMHsD» B 00pa3oBaTEeNbHBIX OpraHu3amusax Poccuiickoi
@denepanvy, peagu3yIOlMX OCHOBHBIE OOpa3oBaTeibHbIE MPOTPAMMBI, H
OCHOBHBIX NOJIOKeHUN «CTpareruu pa3BuTrs BocnuTaHus B Poccuiickoit

®enepaunu Ha nepuof 1o 2025 roga» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pabOTKe MpOrpamMMbl MO XUMHH, K ONPEAEIICHUIO
oOuiei cTpareruy 00y4eHusl, BOCIUTAHUS U Pa3BUTHsI 00YUaIOIIUXCS CPEACTBAMU
yueOHoro npeamMera «Xumus» 111 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIN
koHuenrtyanbHble nonoxkenuds GI'OC COO o B3anM0O0OYCIOBIEHHOCTH LIEJIEH,
COJICp>KaHMs, PE3YyJbTATOB OOy4YeHUS M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON OpraHu3alvy, SBISETCS HEOTHEMJIEMON YacThi0 UX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpUIAIOIIMM 3TallOM peau3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYILHX
LIEJIOCTHOM CHCTEME XUMHUYECKOro O0pa30BaHMA. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MTPUPOBL, HOPMHUPOBAHKS MUPOBO33PEHUS U O00IIEH KyIbTYpHI
YelOBEeKa, a TaKXKe DSKOJIOTMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0 M TPUPOAHOM cpene. Peammsyercs XuMHUeckoe oOpa3oBaHHE
00yJarommxcsl Ha YPOBHE CPEIHETO 00Iero oopa3oBaHus CpeACTBAMH YIeOHOTO
npeaMeTa «XUMHS», COAECPKAHUE W IOCTPOEHUE KOTOPOro OMNpeNesieHbl B
nporpaMme Mo XUMUU C Y4YETOM CHEeUU(PUKA HAYKH XUMUH, €€ 3HAYEHUs B
MO3HAHWW TPUPOJIBI U B MaTepUAIbHOM KU3HU OOIIECTBA, a TAKKE C YUETOM
oOuMXx 1ened M NPHUHLMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpesiHero oomiero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0coOYyI0 pojb B
COBPEMEHHOM HUBUJIM3ALUH, B CO3JAHUU HOBOW 0a3bl MaTepUaTbHON KYJIbTYpPHI.
Ona BHOCHUT CBO# BKJIaJ] B (GOPMHUPOBAHUE PAITMOHAIIBHOTO HAYYHOTO MBIITUICHHUSI,
B CO3J]aHUE ILIEJIOCTHOTO MPEJACTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE
OpUPOABl U YENOBEKa, KOTOpoe (HOPMHUPYETCS B XMMHHM HA OCHOBE MOHUMAHMS



BEILIECTBEHHOT'O COCTaBa OKPYXAIOILEr0 MHUPA, OCO3HAHMS B3aUMOCBS3U MEXIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU M BO3MOKHBIMH O0JACTAMH MPUMEHEHUS.
TecHO B3aMMOJIEUCTBYS C IPYTUMH €CTECTBEHHBIMH HayKaMu, XUMUS cTajia
HEOTHEMJIEMON YacTbl0O MHUPOBOM  KYJIbTYpbl, HEOOXOJUMBIM  YCIOBHEM
YCHEIIHOrO TPpyAa U KU3HU KaKJI0To uieHa obmectBa. CoBpeMeHHass XUMHUS KaKk
HayKa CO3MJIaTelibHasl, KaKk HayKa BHICOKMX TEXHOJIOTUW HaIpaBJ€HA HAa PEIICHUE
IJI00aNbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSI YEIIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.
B cootBercTBUM ¢ OOIIMMHU IENSIMU U TPHUHIMIAMH CPEIHETO OOIIETo
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 knaccsl, 6a30BbIN ypOBEHB
U3Y4YEeHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIBTYPHYIO MOATOTOBKY
oOydJaromuxcsi, HEOOXOAUMYI0O UM JUIS BBIPAOOTKM MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKEHUS
00pa30BaHUs B pa3IMUHBIX 00JACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnmsomuMHu  nipeaMera  «XUMHUS»  SBISIIOTCA  0a30Bble  KYpPChl  —
«Oprannueckas xumus» U «OOmass W HEOpPraHWYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHs KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKU: cucTeMa
3HAHUU MO HEOPTaHUYECKON XMMHHM (C BKIFOUCHUEM 3HAHUM W3 00IIEeH XUMUU) U
OpraHn4eckor xumuu. GopMUpPOBAaHNE TaHHOW CHUCTEMBI 3HAHWUU NPU U3YYECHUHU
npeaMeTa O0eceunBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEro MHOro00pasus
BEIIECTB Ha OCHOBE OOIINX NOHATUMN, 3aKOHOB U TEOPUH XUMUHU.

Crpyktypa conepxaHusi KypcoB — «Opranudeckas xumus» u «O0mas u
HEOpraHuyeckas XuMus» c(HOpMHpOBaHA B MPOrpaMME IO XMMHH HAa OCHOBE
CUCTEMHOIO IMOJXOJa K H3Y4YEHHMIO Y4YeOHOro wmatepuaia M 0O0ycClOBIEHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTMEM 3HAHUW HA  ONpEeAENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpraHMYECKOM XUMHH BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHUS OPTaHMYECKUX
COCAMHEHNH, a TAaK)XE€ HAa YPOBHE CTEPEOXMMMUYECKUX U  DJIEKTPOHHBIX
OpeICTaBIeHU O CTpoeHuH BemecTB. CBeneHus 00 H3yyaeMbIX B Kypce
BELIECTBAX JAIOTCA B PA3BUTHH — OT YIJIEBOJOPOIOB A0 CIOKHBIX OMOJIOTHUYECKH
AKTUBHBIX COEIWHEHMI. B Kypce OpraHmdeckod XMMHU MOJYy4arOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOT'O O0IIIET0 00pa30BaHUs IMEPBOHAYAIHHBIC
MPEICTaBICHUS O XUMUYECKOM CBSI3M, KIacCU(PUKAIIMOHHBIX IPU3HAKAX BEILIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUYECKON PEAKIINH.

[log HOBBIM YIJIOM 3peHUsi B MHpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YPOBHE OCHOBHOIO 001Iero o0pa3oBaHUs
TEOPETUUECKH MaTepual M (PAKTOJOTHYECKHE CBEIEHUS O BELIECTBAX U
XUMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIass U HeopraHudeckas



XUMUS» OOyYaOMIMMCSl TPEIOCTaBISACTCS BO3MOXKHOCTH OCO3HATH 3HAYCHHE
MEPUOINYECKOTO 3aKOHA C OOIMIETEOPETUICCKUX M METOIOJOTHIECKUX TO3HUITHH,
Iy0Xe TIOHATh HMCTOPUYECKOE H3MEHEeHHE (YHKIMH JTOr0 3aKkoHa — OT
000011aK01IeH 10 0OBSICHSIONICH 1 IPOTrHO3UPYIOIICH.

Enunas cucrema 3HaHHMI O BaKHEHIMX BEIIECTBAX, X COCTaBEe, CTPOCHUH,
CBOMCTBax W MPUMEHEHHHU, a TAK)KE O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX IIPOTEKaHMs JomnojHseTcss B kypcax 10 m 11 kmaccoB
AJIEMEHTAMH COJIEPKAHUS, HWMCIOIUMU KYJIbTYPOJOTHYECKUM W TPUKIIATHON
XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TOHHMAHUIO B3aWUMOCBSI3U XHUMHHU C
IPYTUMHU HayKaMH, PacKpbIBAIOT €€ POJb B IMMO3HABATECIILHOW M TPAKTUYCCKOM
NEATEeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAKCHHUS K IPOIECCY
TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUUYECKUX MPUIOKCHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMBIX
mpo0jemMax, CBSI3aHHBIX C XHUMHEH, KPUTHUYCCKH OCMBICIUBATh MH(POPMAIIUIO H
OpPUMEHSATh €€ JJIg TOMOJIHEHUsS] 3HAHUM, PEIICHUS WHTEIUICKTyaJIbHBIX M
AKCIIEPUMEHTAILHBIX UCCIIEI0BATENBCKUX 3a/1a4. B 11eoM copepxanue yueOHOro
nmpeaMeTa  «XUMHS» JaHHOTO  YPOBHS  HM3YyYCHHS OPHCHTHPOBAHO Ha
dbopMupoBaHre y O0yUYaAIOMNUXCS MHUPOBO33PEHUYECKON OCHOBBI IS TTOHUMAHUS
dunocodckux uaeH, Takux Kak: MaTepuaIbHOE €AMHCTBO HEOPTaHUYECKOTO U
OpraHUYEeCKOTO MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTpPOCHHEM, ITI03HABAEMOCTh MPHUPOIHBIX SBICHUUW IyTEM OSKCIEPUMEHTA W
pEeIICHUST TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH U TEOPETHUYCCKUMU
MPEANOCHUIKAMU, OCO3HAHUE POJIM XUMHH B PEIICHUU DKOJIOTHYECKUX MPpodiieM, a
TaKKe MPoOJIeM COEPEKEHUS SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B rmurane pemeHus 3amad  BOCIUTAHUWSA, Pa3BUTHS U COIMATHM3AIUU
oOy4Jaronuxcsi MPUHATBIE TMPOrPAaMMON MO XMMHH TMOAXOJAbl K OIMpPENesICHUIO
collepKaHUsi M TIOCTPOCHHUSI TpeaMeTa MpeayCMaTpuBalOT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX Yy4E€OHBIX JEHCTBUN, HUMEIOIMX 0a30BO€ 3HAayYEHUE s
pPasIUYHBIX BHUJAOB JACATCIBHOCTH: PEIICHUS TpoOIeM, TOWCKa, aHalu3a |
o0paboTkn  wHGOpPMAIUM, HEOOXOJMMBIX JJII  IPUOOPETCHHUS  OIBITa
IIPAKTUYECKOM U UCCIIEI0BATEIBbCKOM AEATEIIbHOCTH, 3aHUMAOLIEN BaXKHOE MECTO
B TTIO3HAHUU XUMUH.

B mpaktuke mpernomaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CPETHEr0 00IIEro 00pa3oBaHus, PU OTPECICHUH
CoJIepKaTeIbHONW XapaKTEPUCTUKH IIeJIel M3ydeHUs NpeIMeTa HalpaBJICHHEM
NEPBOCTEIICHHOW 3HAYUMOCTH TPATUIIMOHHO TPHU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HayKH Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKOM



NEeATEIbHOCTH YEJIOBEKA U KaK OJHOI0 M3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOJNYECKOW TOYKHM 3PEHMS TAKOW MOAXOJ K OINPEIACICHUIO LEIEH W3y4CHUS
IIPEIMETA SABJISIETCS BIIOJIHE OIPABAAHHBIM.

CorylacHO JTaHHOM TOYKE 3pEHHs TJIABHBIMU LEISIMM U3Y4YEHUS IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABrsAIOTCS:

+ (opMHUpPOBaHME CHUCTEMBl XMMHMUYECKHX 3HAHUM Kak BakHeien
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOW KApTHHBI MUPA, B OCHOBE KOTOPOM
JeXKaT KIIYEBbIE MOHATHUSA, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHUE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

 (hopmupoBaHME U pa3BUTHE NPEICTABIECHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEILIECTB M XUMHUYECKUX pPEaKUUid, HEOOXOAUMBIX IJisi MpPUOOpETEeHUs
YMEHUN OpPUEHTUPOBATBHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUM,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HY;

pa3BUTHE YMEHHI U CIOCOOOB AESATEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM
U OOBACHEHHMEM XHMHYECKOTO 3KCIEPUMEHTA, COOIIOAECHUEM IpaBUII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ aTim, conepkaTesibHasi XapaKTepUCTUKA LEJIed U 3a]1a4 U3YUCHUS
MpeAMETa B MPOrpaMMe 10 XMMUHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMU NPUOPUTETAMH B CUCTEME CpeHEro obmiero oopasopanusi. CeroaHs B
OpErnoJaBaHUM XUMHM B OOJbIIEH CTENEHW OTHAETCS  NPEaNOYTEHHUE
NPAaKTHYECKONH KOMIIOHEHTE cojepxaHus OoOydeHHUs, OpPHUEHTUPOBAHHON Ha
MOATOTOBKY BBIMYCKHHKA 0011€00pa30BaTENbHON OpraHU3alliu, BIaJICIOIIEr0 He
HaOOpoM 3HaHWH, a (YHKIHMOHAJIBLHOMW TIPaMOTHOCTBIO, TO €CTh CIocoO0aMu U
YMEHUSAMH aKTHUBHOTO IOJYYEHUS 3HAHUM U IPUMEHEHUS UX B PEATbHON KU3HH
JUISL pELIEHUS] TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TMM mpu H3ydyeHHH TpeaMera «XUMHS» JOMHHHUPYIOLIEe
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4UH, KaK:

ajanranusi 00y4arommxcs K yCJIOBUSIM IMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
(opMupOBaHHE  HMHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX
pEelIeHNI B KOHKPETHBIX )KM3HEHHBIX CUTYalUAX, CBSI3aHHBIX C BEIIECTBAMU U UX
pUMEHEHHEM; (POPMHUPOBAHUE Y 00YUAIOIINXCS KIIFOUEBBIX HaBBIKOB (KITFOUEBBIX
KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3IMYHBIX BUIOB
NeSATEeIbHOCTH: PEIIeHHs po0JieM, MOoUcKa, aHaau3a u o0paboTku nHpopmauu,
HEOOXOIUMBIX JUIsl TPUOOPETEHHs] OMNbITa JESITENIbHOCTH, KOTOpas 3aHUMAaeT
Ba)KHOE MECTO B IO3HAHUH XHUMHH, a TAKXKE JUISI OLIEHKH C MO3UINI HKOJIOTHYECKOM



0€30MacCHOCTH XapakTepa BIMSHHS BEIIECTB M XHMHYECKHUX IPOIIECCOB Ha
OpraHu3M Y€JIOBEKa U IPUPOJHYIO CPELY;

pa3BUTHE NO3HABATEIBHBIX MHTEPECOB, MHTEUIEKTYAJIbHBIX U TBOPYECKHX
CIIOCOOHOCTEN O00YyYalolUXCsl: CHOCOOHOCTH CaMOCTOSITENIBHO MPHOOPETaTh
HOBBIC 3HAHUS MO XUMHUU B COOTBETCTBUM C >KM3HEHHBIMU MNOTPEOHOCTIMH,
HCIIOJIb30BaTh COBpPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTHUU HJs TOUCKAa U
aHanu3za ydyeOHOM ¥  HAYYHO-TIOMYJSIpHOM  MHMOpPMAIMU  XMMHYECKOTO
coziepkaHus; OPMUPOBAHUE U PA3BUTHE y OOYHAIOIIUXCS ACCOIMATUBHOTO U
JIOTUYECKOTO MBIIUIEHUS, HAOIIOAaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, TPU INTAHUPOBAHUU U ITPOBEICHUU
XUMHUYECKOTO JKCIEPUMEHTA; BOCIUTAHUE y OOydYaromuxcs yOeKIAEHHOCTU B
TYMaHUCTUYECKON HANpaBICHHOCTH XUMHUHU, €€ BaXHOM pOJIU B PEIICHUH
rJI00aNbHBIX TPOOJIEM PALMOHAIBHOTO IPHUPOAOINOIb30BAHUS, ITOMOJIHEHUS
HSHEPreTUYECKUX PECYPCOB M COXPAHEHHUS MPUPOJHOTO PABHOBECHS, OCO3HAHMS
HEOOXOAMMOCTH OEPEKHOI0 OTHOILIEHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKIKE
OpUOOpPETEHUs] OMbITa MCIONb30BaHUS TOJYYEHHBIX 3HAHUN MJI1 MPUHIATHS
IPAMOTHBIX PEMICHUI B CUTYalUsIX, CBA3AHHBIX C XHMUYECKUMU SIBIICHUSMH.

Peanmuzanus BoCIMTaTebHOTO TOTEHIMATIA ypOKA XUMHUHU TIPEIIOIaraet
cleayrolee:

*YCTAaHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUNA MEXAY YUYUTEIEM U €ro
YUYEHHKAMH, CIIOCOOCTBYIOIIMX  IMO3UTUBHOMY  BOCIHPHUSATHIO  YYaIUMUCS
TpeOOBaHMIA U MTPOCHO YUUTENs, IPUBJICUCHUIO UX BHUMAHUS K 00CY>KIaeMOil Ha
ypoke HHPOpMAINH, aKTHBU3AINH WX TI03HABATEILHOMN NEITEIbHOCTH;

*[00YKJI€HUE LIKOJIBHUKOB COONIOAATh Ha YPOKE OOIICTPUHATHIE HOPMBbI
MOBEJEHUS, MpaBWia OOUIEHUS CO CTapIMMU (YUUTENISIMH) U CBEPCTHUKAMU
(IIKOJIBHUKAMU ), TPUHLUIIBI Y4eOHOM TUCIUIUIMHBI U CAaMOOPraHU3alllu;

* [IPUBJICUCHUE BHUMAHUS IIKOJIBHUKOB K IICHHOCTHOMY ACTIEKTY U3Y4aeMbIX
Ha YpOKax SIBJICHHM, OpraHu3aliys ux paboThl ¢ IOJIy4aeMOil Ha YPOKE COIIHAIBHO
3HAUUMON HH(POpPMAIME — WHUIMUPOBAHUE €€ OOCYX ICHHS, BBICKA3bIBAHUS
y4aluMHUCsl CBOEr0 MHEHHUS TI0 €€ TTOBOAY, BBIPAOOTKU CBOETO K HEMl OTHOIIICHUSI;

*MCTIOJB30BAHUE BOCIUTATEIBHBIX BO3MOXHOCTEHW coAepKaHus y4eOHOTo
npeaMera  4epe3  JEMOHCTpAlUi0  JAETSIM  [PUMEPOB  OTBETCTBEHHOTO,
TPKIAHCKOTO TOBEJACHUS, TPOSBICHUS YEIOBEKOIIOOUS U JOOPOCEpACYHOCTH,
yepe3 Moja00p COOTBETCTBYIOIIMX TEKCTOB [JIsi UTEHHWsI, 3ajad JJjisl pelieHus,
pOOJIEMHBIX CUTYaIU JIsl 00CYKIEHUSI B KJ1acce;

*IPUMEHEHHE Ha YpPOKE WHTEPAKTHBHBIX (opM pabOThl ydanuxcs:
WHTEJUIEKTYAJIbHBIX WP, CTUMYJUPYIOIIUX ITO3HABATEIbHYIO MOTHUBALUIO



LIKOJIBHUKOB; AUAAKTUYECKOIO TeaTpa, TIJ€ IMOJyYEHHbIE Ha YPOKE 3HaHUs
OOBITPBIBAIOTCS B TEATPAJIBHBIX IMOCTAHOBKAX; JIUCKYCCHUW, KOTOpPBIE JaroT
y4YaluMcs BO3MOXKHOCTb MMPUOOPECTH OMBIT BEICHUSI KOHCTPYKTUBHOTO IUAJIOTa;
IpyNIoBoil paboThl WK pabOThI B apax, KOTOPhIE yYaT IMIKOJIbHUKOB KOMaHIHOU
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU I€THMU;

*BKJIIOYEHUE B YPOK UI'POBBIX MPOUEAYP, KOTOPbIE TOMOTAIOT MOAAEPKATh
MOTUBAaLMIO JE€Ted K IMOJYYEHUIO 3HAHHUM, HAIAKUBAHUIO TMO3UTHUBHBIX
MEKJIMYHOCTHBIX OTHOIIEHUH B KJIacCe, TOMOTAIOT YCTAaHOBJIEHUIO

no0poskenaTenbHOU aTMochepsl BO BpeMs YpOKa;

*opranu3anus medcTBa MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX YUAIIUXCS HAJ
X HEYCHEBAIOUIMMHA OJHOKJIACCHUKAMH, MJAIOLIETO IIKOJBHUKAM COLIUAIBHO
3HAYMMBIH OIBIT COTPYIHUYECTBA U B3AaUMHOW IIOMOILH;

*UHHUIIMMPOBAHUE M TOAJEPKKA HCCIEAOBATEIbCKON  JIESITENIbHOCTU
IIKOJIBHUKOB B paMKax pealu3aldd HMH WHIAUBUIAYAJIBHBIX W TPYIIIOBBIX
UCCIIEIOBATEIBCKUX MPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOKHOCTb IPHOOPECTH
HaBbIK CaMOCTOSITEJIBHOTO  PEIICHUST TEOPETUYECKOW MpoOJIeMbl, HaBBIK
T€HEpPUPOBAaHUA M OQPOPMIICHUS COOCTBEHHBIX WJEH, HABBIK YBAKUTEIBHOIO
OTHOLIEHUS K Y4yKUM UAesM, OPOPMIIEHHBIM B pab0OTax APYTrUX UCCIEAOBATEIEH,
HaBBbIK IyOJIMYHOI'O BBICTYIUIEHHS NEpel ayIUTOpHEH, apryMEHTUPOBAHUS U
OTCTaWBaHUS CBOEH TOUKH 3PEHHUS.

*o0cCricYeHNEe  HUCIOJIb30BAHUS  PA3JIMYHBIX  KAaHAJOB  BOCIPHUSTHUS
uH(bOpMaIK; YYET 30HBI PaOOTOCIIOCOOHOCTH OOYYaroIIUXCsl; pachpenesieHue
WHTEHCUBHOCTHU YMCTBEHHOM NEeSATETHHOCTH; UCTIOJIb30BaHNE
310pOBbecOeperaronX TEXHOJIOTUH;

*IIPUBJICUCHUE BO3MOKHOCTEU JIPYIMX YUPEXKACHUW M OpraHu3alui —
CIIOPTUBHBIX KITYOOB, JICUEOHBIX yUpexKACHHM, Onommorek, UHTepHeT U 1p.;

*HCNOJb30BaHMEe Meponpuatuil Kanengapss oOpa3oBaTeNbHBIX COOBITUM,
MPUYPOUYCHHBIX K TOCY/TapCTBEHHBIM U HAIIMOHAJIbHBIM Ipa3HuKam Poccuiickoi
®denepanyu, TaMITHBIM JaTaM U COOBITUSIM POCCUNUCKON UCTOPUU U KYJIBTYPHI.

B yueOGHOM muiaHe cpemHero ooOimiero oOpa3oBaHUs MpeaMeT «XUMUs»
0a30BOTO YPOBHS BXOJHT B COCTaB MpeaMeTHOM o0nactu « EcTecTBeHHO-HaydHbIE
IPEIMETED).

OO6r11ee Ynciio 4acoB, OTBEIEHHBIX JIJIS U3YUYEHUS XUMUU, HA 0a30BOM YpOBHE
cpeaHero obmero oopazoBaHus, cocTaBiseT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kinacce — 34 yaca (1 gac B Heiemo).

COILEPKXAHUE OBYUYEHUASA



10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr opraHn4eckor XMMHM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHUE B
ITIOJyYEHUH HOBBIX BEIIECTB M MaTEpUANOB. Teopus CTPOCHHsS OPTraHUYECKUX
coequHeHuit A. M. ByTtiepoBa, e€ ocHOBHBIE 010keHUs. CTPYKTypHBIE (GOPMYJIbI
OpraHMYeCKUX BemecTB. [omoiyorus, u30Mepus. XHUMHYECKas CBSI3b B
OPTraHUYECKUX COCIUHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenue o KiaccuuKkauuyu opraHuueckux Bemlects. HomenknaTtypa
OpPraHMYECKUX COEIMHEHUHN (CUCTEeMaTHuYecKas) W TPUBUAIbHbIE Ha3BaHUs
BaKHEHIIMX MTPEACTABUTENEH KIACCOB OPTaHUYECKHUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEHIECTB M MX IPEBPAILCHUN:
O3HaKOMJIEHHWE € oOpa3llaMH OpPraHMYECKHMX BEIIECTB M MaTepuajgaMud Ha HX
OCHOBE, MOJICIMPOBAHME MOJIEKYJl OPraHMYECKHUX BEIIECTB, HAOJIOJEHUE WU
ONKCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO IPEBPALLECHUIO OPTaHUYECKHUX BEILIECTB
MIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHU pAnx. Meran u 3TaH —
OpocTeiIlne MpeACTaBUTENN ajJKaHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeIEHUsT W TOPEHMS), HAXOXKIECHUE B NPUPOAE, IOIYYEHUE H
MIPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJOTHUECKUN P, DTUJIEH U MPOMUIIEH —
MPOCTEUIIINE MPEICTABUTEIN AJIKCHOB: (PU3WYECKHEe W XUMHYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TAJIOTCHUPOBAHMS, THIApPATAIMH, OKHUCICHUS U
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metwnOyraauen-1,3: cTpoeHue, BakHEHIIHe
XUMHUYECKHE CBOMCTBA (peakuus noauMepusanuu). [lomyueHne CHHTETUYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUH psAl. ALIETUIIEH
— MpPOCTEHIINKA NPEACTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (pEeaKUUu TMAPUPOBAHUS, FaJIOT€HUPOBAHMS, THIpaTaLUH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apensl. benzon: cocra, cTpoeHue, GpU3NUECKUEe U XMMHYECKUE CBOICTBA
(peakuuu rajJoreHupOBaHMs U HUTPOBAHWUSA), IOJyYEHNUE U TpUMeHeHue. Tonyon:
cocmas, cmpoeHue, usuyeckue U  XuUMudeckue ceoucmea  (peaxyuu



2aN02eHUPOBAHUSL U HUMPOBAHUS), Noayuyenue u npumenenue. TOKCUYHOCTD
apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIIEBOAOPOAAMH, MPHUHAIICKANIMH K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHbie MCTOYHUKH YIIeBOAOPOJAOB. [IpupojHbIi Tra3 U MOMYyTHBIE
HeTsHbIe Ta3bl. HedTh n €€ mpoucxoxaeHue. CrocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEPMHUYECKUM, KaTalIUTHYECKHil), muposn3. [IpomayKTsl
nepepadoTKu HEPTH, UX TPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITY. KameHHbIi
yroJib ¥ MPOAYKTHI €ro MepepadoTKH.

OKCHepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W UX MpPEeBpalleHUM:
O3HaKoOMJIeHHE ¢ oOpaslaMu IJIacTMacC, KaydyKOB U PE3UHBI, KOJUICKIUH
«Hedptp» u  «YTOIB», MOACIUPOBAHUE MOJIEKYJ  YIJIEBOJOPOJIOB |
raJIOreHONPOU3BOIHBIX, IPOBE/ICHNE MPAKTUYECKONU PabOThI: OJyUYeHHE ITUIICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnbie 3anaum.

Beluucnenuss mo ypaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA UCXOJIHOIO BELIECTBA WM IIPOIYKTa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenpHble OOHOATOMHBIE CHOUPTBHL. METaHON W 3TaHOJ: CTPOCHHE,
(¢u3nueckue M XUMHUYECKHME CBOMICTBA (peakUMH C aKTHUBHBIMM METaJUIAMH,
raJIor€HOBOJIOPO/IAMHU, TOPEHME), NpUMEHEHue. BoJopoaHble CBSI3U MEXAy
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHNU3M YeJIOBEKa.

MHoOroatroMHble  COUPTHl. ODTWICHIVIMKOJIb M [JIHMIEPUH: CTPOEHUE,
¢u3nueckue W XUMHUYECKHME CBOWCTBA (B3aMMOJEHCTBHUE CO ULICJIOYHBIMU
MeTa/llaMH, KaueCTBEHHasl pPeaklys Ha MHOIOATOMHBIE CHUPTHI). [lelicTBHe Ha
opraHusM uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

@DeHoJI: CTPOCHHE MOJIEKYJbl, (PU3NYECKHUEe M XHUMHYECKHE CBOICTBA.
Tokcuunocts penosna. [Ipumenenue penona.

Anpreruipl U kemownvl. DOpMANBAETHN, ALETANBACTHA: CTPOCHHE,
(¢u3nyeckue U XMMUYECKUE CBOMCTBA (PEaKIMM OKUCIIEHHS M BOCCTaHOBJICHHUS,
KaueCTBEHHbIE PEaKLMH), IOJyYCHHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOThl. MypaBbuHas W
YKCYCHasi KMCIIOTBL: CTpOeHHE, (PU3HUECKHEe U XUMHUYECKHE CBOICTBa (CBOICTBA,
oO1urue s Kiacca KUCIOT, peakius 3TepuduKalnm), odydeHHe U MpUMEHEHHE.
CreapuHOBasi ¥ OJIEMHOBAsI KUCIOTHI KAaK MPEACTAaBUTEIM BBICIINX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.



Cnoxable 3¢pUpPBI KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [waponms
cnoxsbix  3¢upoB. Kupel. [maponm3  xupoB. Ilpumenenue KHUPOB.
buonoruyeckas poJib KUpPOB.

VYrineBonpl: coctaB, KiaccUUKAIMs ~ yrieBoJAOB (MOHO-, JHU- U
noJyiucaxapuibl). ['T1oko3a — MpocTelmii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJIEKYJbl, (U3NYECKHEe W XHMHYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), okucienrne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIIOKO3bl), HAXOXKACHUE B MPHUPOJE, MPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. pyKTo3a KAk U30MEp TITIOKO3bI.

Kpaxman u memntono3a kak npupojiHbie noauMepsl. CTpoeHue Kpaxmaia u
HeuoNio3bl.  Pu3nueckue W XUMUYECKHE CBOMCTBAa Kpaxmaina (THIpOJIu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DKCIEPUMEHTAIbHBIE METOJbl HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUNA:
MIPOBE/ICHNE, HAOJIOJEHUE U OMHCAHHE JEMOHCTPALIMOHHBIX OINBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHbIE PEAKLIMHU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIUIIEPUHA C
ruapokcuom meau(1l)), anbaeruoB (OKUCIEHUE aMMHUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u rumpoxcumom meau(ll), B3auMojelcTBUE KpaxMalia C HOJIOM),
IPOBE/ICHNUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3aqaum.

Boluucienuss mo ypaBHEHHMIO XHMHMUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOIO BEIIECTBA WM MPOJIYKTa PEAKUUHU MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB WM TPOIYKTOB PEAKIIUN).

A3oTrcoaeprkanue OpraHu4ecKue COeIMHEHHS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe opraHndeckue coequHeHus. Ousndeckue
U XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuUMepe TNIHIMHA). bruojsorudeckoe
3HaUYE€HHE aMUHOKHCIIOT. [lenTuapl.

benkn kak npupoaHBIE BBICOKOMOJEKYJISIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAS U TPETHYHAS CTPYKTypa OeNKOB. XUMUYECKHUE CBONCTBA OCIIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCIEepUMEHTaIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U UX MPEBPAILICHUI:
HAOJIIO/ICHHE U OTIMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIHsl O€JIKOB IIPH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BroicokoMouieKkyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALIU, CPEIHSIS MOJIEKYISIpHAS
macca. OCHOBHBIE METOJAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUA —
MOJIMMEPHU3ALIMS U MOTUKOHACHCAIHS.



DKCIEepUMEHTAIBHBIE METO/IbI U3YYEHUS BEUIECTB U UX MPEBPAILICHUI:
03HAKOMJIEHUE ¢ 00pa3iiaMu MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeMEeTHBIX CBS3€H MPU U3yUYEHUHU OPraHUYECKON XUMUU B
10 xjmacce  OCYIIECTBISETCSl ~ 4Y€pe3  MCIOJIB30BaHME  Kak  OOLIUX
€CTECTBEHHOHAYYHBIX MOHATHUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU IS
OTJICTIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO 1IUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIC MTOHITHS: IBICHUE, HAYYHBIN (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJINU3, CUHTE3, Kiaccudukanus, NepruoJuIHOCTb, HaOII0CHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIHPOBAHUE.

@u3uka: MaTepus, OHHEPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: xnerka, opraHuszM, O6uocepa, 0OMEH BEIIECTB B OpraHHU3ME,
(doTOCHHTE3, OMOJOTMYECKH AKTUBHbIE BellecTBa (OENKH, YIJIEBOJbI, >KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOJIbI, MTOJIE3HBIE UCKOMIAEMBbIE, TOTLIMBO,
pecypchl.

TexHONOrusl: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHATAHUA,
MOIOIIME CPENICTBA, JICKAPCTBEHHBIE 1 KOCMETHYECKHUE ITPENApaThl, MaTEpUabl U3
VUCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKHI 3JeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYSCKUEe YPOBHHM, TIOIypPOBHU. ATOMHBIC opOuTay, S-, p-, d-
sneMeHTbl. OCOOEHHOCTH paclpe/iesieHUs PJIEKTPOHOB MO OpOUTaIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnoanueckuit 3akoH u Ileprnoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MEPUOIMYECKOrO 3aKOHA U [leproanyueckor CUCTEMBI
xuMu4eckux dieMeHToB JI. M. MenneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XUMHUUYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX WUMHU TMPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYIIAM U TEPUOIAM.
3HavyeHue NePUOANYECKOro 3aKOHA B PA3BUTHHU HAYKHU.



Crpoenne BelmiecTBa. XUMHUUYECKas CBsI3b. BHAbI XUMHUYECKOW CBSI3U
(KoBaJieHTHasi HEMOJISIpHAs W IOJSpHAsl, NOHHAs, METauInyeckas). MexaHu3Mel
oOpa3zoBaHuUs KOBAJIEHTHOM XUMHAYECKOU CBSI3U (oOMeHHBI U
JIOHOPHOAKIENTOPHBIH). Bonopoanas CBA3b. BaneHTHOCTS.
DIIEKTPOOTPULIATEBHOCTD.

Crenenb okuciieHusa. IOHbI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHMS.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonaTHEe O mUCHEpPCHBIX cHCTEMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCMHECHUM. Howmenknarypa
HEOPraHUYECKUX BeLIECTB. ['eHeTnuyeckas CBsI3b HEOPraHUYECKUX BEILECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas peakuus.  Knaccudukamuss XUMUYECKHMX — peakuil B
HEOPraHWYECKOM M OPraHWYECKONW XMMHH. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAHEHUS U IPEBPALLCHUS SHEPTUH TP XUMUYECKUX PEAKIUSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iIN4HbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DakTOphl, BIMSIONIME HA COCTOSIHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

OnexTponutuyeckas auccounanus. CUIbHBIE UM CJIa0ble 3JIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAs, HEUTPAIIbHAS, IIEJIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTANIBHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALLCHUN:
nemoHcTpauus Tadbnun «llepuoanueckas cucrema xumMudeckux anementos /1. WM.
MenpeneeBa», u3ydeHue Mojelield KPUCTAIMUECKUX PEIIETOK, HaOMIoJAeHuEe U
ONKCaHUe JEMOHCTPALUOHHBIX 1 J1a0OPATOPHBIX OMBITOB (Pa310XKEHUE TEPOKCUIA
BOZOPOJA B MPUCYTCTBUU KaTAJIN3aTOPA, ONPENEIICHUE CPEbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHHUBEPCAIBHOIO MHJMKATOpPA, pEeakUWh HOHHOrO OOMEHa),
IIPOBEJICHUE IPAKTUYECKOM paboThl « BiusHue pa3andHbIX (PaKTOpoB HA CKOPOCTH
XUMHUYECKOU peaKIum.

Pacuérnbie 3anaum.

Pacyérel 10 ypaBHEHHSIM XMMMUYECKUX pPEaKUUMd, B TOM YHCIIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C MCIOJIB30BAHUEM IOHATHSA «MaccoBas
JIOJIsI BELIECTBAY.

Heoprannueckasi xumms

Hemerannel. Ilomoxxkenue HemertaimmioB B llepuoguueckoin cucreme
xuMuueckux smeMmeHToB J[. Y. MeHneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.



@u3nyecKre CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIUIOB (Ha MOpUMEpPE
KHCJIOPOJa, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBAa BaXKHEUIIMX HEMETAIJIOB (TrajOreHOB, CEPhI, a30Ta,
docdhopa, yriepoga M KpEeMHHS) M HUX  COCIWHECHHH  (OKCHJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOIHBIX COSIUHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne meramnos B llepuonnueckon cucremMe XMMHAYECKUAX
anemeHToB /. 1. MenneneeBa. OcOOEHHOCTH CTPOCHHUSI AJIEKTPOHHBIX 000JI0UEK
aToMoB MetayioB. O0ume ¢uznueckue cBoiicTBa MeTauioB. CIijlaBbl METAIIJIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEWINHUX METAUIOB (HATPHM, KaJlHWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mume cnocoObl oydeHHs] MeTauioB. [IpuMeHeHre MeTamioB B OBITY U
TEXHHUKE.

OKCNEPUMEHTAIbHBIC METOJIbl M3YYEHHMSl BEIIECTB W HUX MPEBpAILCHUI:
M3yUYCHHE KOJUICKIUU «MeTallibl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJNIOJeHWEe M ONMUCAHUE JAECMOHCTPAIMOHHBIX M
J1a00PATOPHBIX OIBITOB (B3aMMOJICHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOPAMHU
KHCJIOT U IIeJI0Uet, KaueCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI METAJJIOB).

PacuétHbie 3a1aun.

Pacuérel Macchl BemecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacCE WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMHU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIH, €CIIA OJTHO
U3 BEUIECTB UMEET NPUMECH.

XuMuA 4 )KU3Hb

Ponp xumum B obecrniedeHUH SKOJIOTHYECKOM, SHEPreTUUEeCKON 1 MUIIeBOM
0€30MacHOCTH, Pa3BUTHM MeIUUMHBL. [IOHSATHE O Hay4YHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBinenuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIILIEHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MaTEpPUAIOB: Ba)KHEWINHME CTPOUTEIIbHbBIC
Marepualbl, KOHCTPYKIIMOHHBIE MaTepuajabl, KpacKd, CTEKJIO, KepaMuKa,
MaTepualibl JJIsl 3JIEKTPOHUKH, HAHOMATEpPHUaslbl, OPraHUYECKUE U MUHEPAJIbHbIE
yao0peHus.

XuMusi U 3[I0POBbE YEJIOBEKA: MpaBUJia HMCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 6€30MaCHOT0 UCIOIb30BaHUs MPEMapaToB OBITOBOM XUMHUHU
B IIOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIE CBS3H.



Peanuzamusi MeEXNpeAMETHBIX CBsi3ed Mpu  HM3yYeHUH OOwmed u
HEOpraHn4eckor XxuMuM B 11 Kiacce OCyIlIeCTBIIETCA YEPE3 UCIIOJIb30BAHUE KAK
OoOIMX €eCTECTBEHHO-HAYYHBIX TOHATHH, TaK U TOHSATUN, SBISIOIIUXCS
CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTeCTBEHHO-HAYUYHBIE MOHSATUSA: HAyYHbIH (akT, rUMoTe3a, 3aKOH,
TEOpHus, aHauu3, CHUHTE3, Kilaccuukamus, NEPUOAUYHOCTb, HAOIIOJACHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHHE.

®u3uka: MaTepus, SHEPTUs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKHUI YPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHUE BEIECTBA, (PU3MUECKUE BETMYUHBI U €AHMHUIIBI UX
MU3MEPEHUs, CKOPOCTb.

buonorusi:  kjeTka, oOpraHu3M, OKOCHUCTeMa, Ouocdepa, Makpo- U
MUKPO3JICMEHTHI, BATAMHUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpaITBI, TOPHBIE MTOPOJIBI, TIOJIC3HBIC UCKOTIAEMBIE, TOTLTHBO,
PECYpCHI.

TexXHOJIOTHS: XUMHYECKasi MPOMBIIICHHOCTh, METAJUTYPrHysi, IPOU3BOCTBO
CTPOUTEILHBIX MAaTEPHAJIOB, CEILCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
IPOMBINUICHHOCTh,  (papMarieBTU4YecKasi TPOMBIIUICHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX TIPEerapaTroB, MPOW3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB,
AJICKTPOHHASI POMBIILICHHOCTD, HAHOTEXHOJIOT HH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOIT'PAMMBI 110
XUMHNHN
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHMS
00y4aromuMuUCsl TPOTPaMM CpeAHero oO0mero o0pa3oBaHUS (JIUYHOCTHBIM,
METanpeIMEeTHBIM M TpeAMETHbIM). HaydHO-MeTOnn4YecKoi OCHOBOW Juis
pa3paboTKU MJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CpPEAHEro OOLIero
00pa30BaHMUsl SIBISAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBercTBUU C CUCTCMHO-ACATCIbHOCTHBIM IIOJAXOJAO0OM B CTPYKTYPC
JJUMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPCAMCETA «XuMus» Ha YPOBHC CPCIAHCTO
O6IHCFO 06pa30BaHI/ISI BBIACJIICHBI CJICAYIOIMHNC COCTABJIAIOIIUC!

OCO3HAHHUE 00YYAOITUMHUCS POCCUMCKOMN TPakKIaHCKON UACHTUYHOCTH —
FOTOBHOCTH K CaMOpPAa3BUTHIO, CAaMOCTOSITEIBHOCTH UM CaMOOIIPEICIICHHUIO;
HaJlM4Yue MOTHUBAIIMM K OOYYEHHUIO; LEJICHAIIPABIICHHOE  Pa3BUTHE

BHYTPEHHHX YOCKACHUN TUYHOCTH HA OCHOBE
KIIFOYEBBIX IIEHHOCTEH M HCTOPHYECKUX TpaAauIuii 0a30BOM HAyKH XUMUU;
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOlIUXCS PYKOBOACTBOBAThCS B CBOCH
JEATENbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMHU, MPUCYIIIUMH LETOCTHOM
CHUCTEME XHMHMYECKOro 0Opa30oBaHMs; HAJIWYME MPABOCO3HAHUS IKOJOTHUECKOM
KYJIBTYPBI U CIIOCOOHOCTH CTaBUTh
1[EJIM U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNABTATHI OCBOCHHS MpEIMETa «XHUMUS» IOCTUTAIOTCS B
€IUHCTBE Y4YeOHOW ¥ BOCHUTATEIbHOW JEATEIbHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKHUMH, COILIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSMHU U HJieaJlaMi POCCUMCKOTO IpakAaHCKOro OOIecTBa, MPUHSATHIMU B
o0111ecTBE HOPMaMH UM TPaBWIAMH TOBEICHUS, CIIOCOOCTBYIOIIMMU IMPOIECCaM
CaMOIMO3HAHUSA, CAaMOPa3BUTUSI M HPABCTBEHHOIO CTAaHOBJICHUS JUYHOCTHU
00yJarommxcs.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TpeAMETa «XHUMHSD OTPaAXKaloT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIBLHON M MPAKTUYECKOW ESITeIHHOCTH
00yJaromuXcsl 0 pean3alvy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaKaaHCKOro BOCIMTAHUSA .

OCO3HAHUSI O0YYAIOIUMHUCS CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00513aHHOCTEM,



YBAXKEHHUS K 3aKOHY M MPABOMOPSAAKY; IPEACTABIECHHUS O COUUAIBHBIX HOPMAaX U

MPaBUJIAX MEKIIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAESATEIbHOCTH IMPU CO3TAHUU
y4eOHBIX MPOEKTOB, PEIICHUHN YUEOHBIX M MO3HABATEIbHBIX 3a7a4, BHITIOJHCHUH
XUMUYECKUX IKCIEPUMEHTOB; CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBHI,
HAMEPEHHS, JIOTUKY U
apTYMEHTBI APYTUX MPU aHAJU3€ PA3JIMUYHBIX BUIOB YUECOHOU NESITEIHHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOT'O OTHOIIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIICIHIO
OTEYECTBEHHOW XMMHUH; YBAXKECHUS K MPOIIECCY TBOpUECTBA B 00JIACTU TEOPUU U
MPAKTAYECKOT0 MPUMEHEHUS] XUMHHM, OCO3HAHUSA TOTO, YTO AOCTHMIKECHUS HAYKH
€CTh pe3yJbTaT JJIUTEIbHBIX HAOMIOAEHUN, KPOMOTIMBBIX IKCIEPUMEHTAIBHBIX
MIOMCKOB, TOCTOSIHHOTO TPY/Ia YYEHBIX U TPAKTUKOB; MHTEPECA U NO3HABATEIbHBIX
MOTHBOB B TOJYYEHUU W TOCIEAYIOUIEM aHalu3e WUHGOPMAIMU O TMEPETOBBIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUMU,

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HPAaBCTBEHHOI'O CO3HAHUs, 3TUYECKOTO MOBECHUS; CIIOCOOHOCTH OLICHUBATh
CUTYallMH, CBSI3aHHBIE C XMMHYECKUMU SIBIICHUAMH, U MPUHUMATH OCO3HAHHBIC
pelIeHs,, OPUEHTUPYSACh HAa MOPATBbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;
TOTOBHOCTH OLIEHUBATH CBOE NMOBEJAECHUE U MIOCTYIIKA CBOMX TOBApHILEH C TO3ULIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE MOCIJIEICTBUNA 3TUX MMOCTYIKOB;

4) popMupOBAHUSI KYJIBTYPHI 310POBBSI:

NOHMMaHUsl LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HE0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOILIECHHSI K COOCTBEHHOMY (PU3HUYECKOMY H
MICUXUYECKOMY 3/I0pPOBbIO; COOMIOAEHUS MpaBHJl OE€30MacHOro OOpaleHusi C
BEIIIECTBAMU B OBITY,

NOBCEAHEBHOM )KU3HU U B TPYAOBOM IE€STEILHOCTH; TOHUMAHUS LIEHHOCTH [TPaBUJ

MHJUBUTyaJIbHOTO U KOJUIEKTUBHOTO
0€301acHOro MOBEACHUS B CUTyalUsIX, YTPOKAIOIINX 3/I0POBbIO U KU3HHU JIFOJICH;

OCO3HaHUs MOCIEACTBUNA U HENMPUATHS BPEAHBIX MPUBBIUEK (YIIOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIUTAHHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIBbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM U JIPYyrux BUOAX
NEeATEIbHOCTH; YCTAHOBKM HA AKTUBHOE YYaCTUE B PEILICHUH NMPAKTHUYECKHX 3a/1a4
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3yUYeHUI0 podeccuil pa3TuyHOro poja, B TOM



YUCJIE Ha OCHOBE INPUMEHEHUS MPEAMETHBIX 3HAHWUW MO XWMUHU; YBAXCHUS K
TPYyAY, JAIOASIM TPpyJa U pe3ysbTaTaM TPYAOBOW JAESATEIBHOCTH; TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY HWHIMBHUIYyAIbHOW TpaeKTOpuu oOpazoBaHMs, Oymylieu
npodeccun U peanu3aldd COOCTBEHHBIX >KM3HEHHBIX IIJITAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, WHTEPECOB W TMOTpeOHOCTEH
0OIIIEeCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH IEJIECO00Pa3HOTO OTHOMICHUS K IPUPOJE, KAK HCTOYHHUKY
CYIIECTBOBAHMS JKM3HM Ha 3emJje; MOHMMaHUs TJIO0aJIbHOIO Xapakrepa

HKOJIOTUYECKUX MPOOIIeM, BIUSHUS
AKOHOMHUYECKHUX IPOLECCOB HA COCTOSHUE MPUPOJHOW M COUHAIBHOW CPEJIbL;

0CO3HaHMSI HEOOXOAUMOCTH UCIIOIB30BaHUS JOCTUKEHUN XUMUU JJIS
peLIEeHUs] BOIIPOCOB PAIMOHAIBHOTO PUPOIOIIOIb30BAHUS; AKTUBHOTO
HENIPUATUSL JEUCTBUW, IPUHOCIIIUX BpE OKpPYKaroIleH MPUPOIHOU
cpezie, YMEHUS TPOTHO3UPOBATh HEOIArONPUATHBIC SKOJIOTMUYECKUE TOCIEICTBUS
IIPEAIPUHUMAEMBIX JIEUCTBUM U NPENOTBPALIATh UX; HAJIWYUS Pa3BUTOIO
3KOJIOTUYECKOTO MBIIUICHUS, 3KOJIOTHYECKOU KYJIbTYPhI, ONBITA
NEATEIBHOCTH DKOJIOTUYECKOM  HAIIPaBJIEHHOCTH, YMEHMUS
PYKOBOJACTBOBATHCS UMM B IMO3HABATEIIHON, KOMMYHUKATUBHOM U COLIMATBLHOM
MpaKkTUKE, CIOCOOHOCTH u YMEHUS AKTUBHO  IPOTHUBOCTOSITH
UJCOJIOTUN XeMoPoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOW MPAKTUKHU, MOHUMAHUS CIeHU(PUKU
XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (POPMHUPOBAHUU PAIMOHATIHLHOTO
HAay4YHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO MPEACTaBICHUS 00 OKpYyX)aroliemM
MHUpPE KaK O €IUHCTBE NPUPOABI U YEJIOBEKa, B IIO3HAHWU MPUPOJIHBIX
3aKOHOMEPHOCTEH M pEelIeHUH MPOoOJIeM COXpaHEHHUsS MPHUPOJIHOTO PABHOBECHS,;
yOEKIEHHOCTU B 0COO0W 3HAYMMOCTH XMUMHHU JJIsI COBPEMEHHOW LIMBUJIM3ALMU: B
e€ TYMaHUCTUYECKOW HANpaBJIEHHOCTH W BAXKHOMW POJIM B CO3JJaHUM HOBOU 0Oa3bl
MaTEepPUAIBHOW KYJbTYpbI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTONYHBOTO
pa3BUTUSL  4YEJIOBEUECTBA —  CBIPbEBOM, JHEPrE€TUYECKOM, MHUILEBOM U
IKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUILIMHBI, OOECIICUCHUH YCJIOBUI
YCHEUIHOTO TpyAa W DKOJOTMYECKH KOM(OPTHON KU3HU KakJAOro dieHa
00I11eCTBa; €CTECTBEHHO-HAYYHON IPAMOTHOCTHU: TIOHUMAHUS CYITHOCTH METOIOB
MMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh
noJTy4yaeMble 3HAHUS I aHAIN3a U OOBICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHUS IeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS HA



OCHOBE HAay4HbIX (DaKTOB M HMEIOIIUXCS MJaHHBIX C LEJIbI0 MOJyYCHHUS
JOCTOBEPHBIX  BBIBOJIOB;  CIIOCOOHOCTM  CaMOCTOSITENIBHO  HCIOJB30BaTh
XUMHYECKHUE 3HAHUSA IS

pelieHuss MpoOJeM B pealbHbIX JKU3HEHHBIX CHUTyalUsX;

UHTEpeca K  [O3HAHWIO U MCCIEA0BATEIbCKOU

NEeSATENbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K HENpPEphIBHOMY OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HaHUIl 1O XHWMHUHU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMU; MHTEpPEca K OCOOCHHOCTIM TpyJia
B pa3IMUHBIX cepax npodecCHoHaTbHON
NEeATETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeAMeTa « XUMHUS) Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBbIE 9 (OpPMHUpPOBAHUST ~ MHUPOBO33PEHHUS  O0YYaAIOIIUXCS
MEXKIUCIUTUTMHAPHBIEC (MEXIIPEIMETHBIC) O0IIICHAYYHbIC TTOHSATHS, OTPAXKAIOIIUE
[IEJIOCTHOCTh HAy4YHOW KapTHUHBI MHpa U CHenudUKy METOJOB IO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, IHEPTHUsI, SIBJICHUE,
MPOIIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, HUCCIEeN0BaHUE, HAOIIOJCHHE, U3MEpPEHUEe, JKCIEPUMEHT U JIPYTHeE);
yHUBEpCaJIbHbIC YyueOHbIe JelcTBUs (ITO3HABATENIbHbIC, KOMMYHHKATHBHBIEC,
pEryJIsITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
IPaMOTHOCTH M COLIMATILHON KOMITETEHITUN 00YYaIOIINXCS;

CIIOCOOHOCTb oOyuaromuxcst UCIIOJIb30BATh OCBOCHHBIE
MEXAUCIIUTUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIE yueOHBIC
JNEUCTBUS B MO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MertanpeaMeTHbIe pe3ysibTaThl OTPA)KalOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHHUKATUBHBIMH H  PETYJISATHUBHBIMHU
JICUCTBUSIMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMHU MO3HABATEJIbHBIMHU
JeiICTBUSIMH:

1) 6a30BbIe JIOrHYECKHE TeHCTBUA:

caMoCTOsITeNIbHO  (OpPMYyJIUpPOBAaTh W aKTyaJu3UpoOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh, OMNPEACNATh LEIU ACATEIbHOCTH, 3a]aBas
MapaMeTpbl U KPUTEPUHU UX
JIOCTUKEHUS, COOTHOCUTh PE3YJIbTAThl JEATEIbHOCTH C MOCTABICHHBIMU LIEJISIMU;
UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHUS —



BBIJICJISITh XapaKTEePHbIC MPHU3HAKKU MOHSATUN M yCTAaHABIMBATH MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U
SIBJICHUU

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIsl KJIacCU(PUKAIIMU BEIIECTB U
XUMUYECKUX pPEaKIMi; yCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIC CBS3U MEXKIY
M3y4aeMbIMHU SIBJICHHSIMHU; CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIyKTUBHEBIC,
JIEAYKTUBHBIC, TI0 AaHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TMPOTHBOPCYHUS B
paccMaTpUBaEMbIX SIBJICHUSX, (OPMYJIHMPOBATH BBIBOJALI M  3aKIIOYCHMUS;
OPUMEHSTh B TMPOIECCE IMO3HAHMS, UCIONb3YEMbIE B XUMHUU CHMBOJIMYECKHE
(3HAaKOBBIE) MOJENH, TPEOOPa3OBBIBATH MOJICTBHBIC  TMPEJACTABICHUS —
XUMUYECKUN 3HaK (CHMBOJI) DdJEMEHTa, XUMHUYecKas QopMmyla, ypaBHEHHE
XUMUYECKOHN peaKkiuy — [P PEIIeHUH Y4EOHBIX TO3HABATEIIbHBIX U IPAKTUYECKUX
3a/a4, MPUMEHATh Ha3BaHHBIE MOJCIbHBIC TPEIACTABICHUS IS BBISABICHUS
XapaKTEPHBIX MPU3HAKOB N3YYaEMbIX BEIIESCTB U XUMUICCKUX PEaAKITUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; ¢GopMyIMpoBaTh IENM MW 3a/ladyd  UCCIEJOBAHUS, HCIIOJIb30BATh
MIOCTABJICHHBIE M CAMOCTOSITEIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJis1 (POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPABHIIBHOCTH BBICKa3bIBAEMBIX CYXKIICHUI; BJIA/ICTh HABBIKAMH
CaMOCTOSTENILHOTO TUTAHUPOBAHUS U MPOBEACHUS YUCHUYECKUX IKCIIEPUMEHTOB,
COBEpUIEHCTBOBATh YMEHHs HAOJI0aTh 3a XOAOM IpoIEecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHPOBATH OOOOIIEHUS U  BBIBOJBI
OTHOCHUTENIHO  JIOCTOBEPHOCTH  PE3yJbTAaTOB  HCCIEAOBAHUSA, COCTaBIATH
000CHOBaHHBIN OTYET O MPOJIETAHHON paboTe; MPUOOPETATh OMBIT YYCHUUECKOM
UCCIIEIOBATENILCKOM M IMPOEKTHON NEATENbHOCTH, MPOSIBIATH CIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSTEIbHOMY TOMCKY METOJIOB DEIICHUS MPAKTHUECKUX
3a/1a4, MPUMEHEHUIO Pa3IMYHBIX METOI0B TIO3HAHHUS.

3) pa6oTa ¢ uHpopmanueii:

OpHUEHTHPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMaruu (HaydHO-

MONyJIApHAS JUTEpaTypa XHUMHYECKOTO COJICp)KaHMS, CIpPaBOYHBIC ITOCOOMS,
pecypcbl uTepHeTa), aHamM3upoBaTh MHPOPMAIIUIO PA3IUYHBIX BUIOB U (hopMm
IIPEICTaBIICHNUS, KPUTHYICCKU OIICHUBATh el JIOCTOBEPHOCTh u
HENIPOTUBOPEYHBOCTb;

dbopMyIHpoBaTh 3aNIPOCH M MPUMEHSThH PA3JIMYHbIE METOJbI TIPH TOUCKE U
orbope wuHpOpMaIK, HEOOXOMMMOW Il BBIMOJTHEHUS YYEOHBIX 3a1ad
onpenenEHHOr0 THUIA; TPUOOPETATh OIBIT HCIIONB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX



TEXHOJOTHH W Pa3IMYHBIX TOUCKOBBIX CHUCTEM; CAMOCTOSITENIbHO BBIOMPATH
ONTUMAaJbHYI0 (OopMy TpeAcTaBieHUs HHPOpMAIMH (CXeMbl, Tpadukw,
auarpamMmbl, TaOJIMLbI, PUCYHKH W JPYTHE); UCIOJIb30BaTh HAYUHBIN S3bIK B
KayecTBE CpeACTBa IpU paboTe C XUMHYECKOM HHpOpManUeil: NpUMEHSTH
MeXMpeaMeTHbIE (PU3NIECKIEe 1 MaTEMAaTHUECKIE) 3HAKH U CUMBOJIBI, (JOPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATYpy; HCIIOJNB30BaTh M MPEOOpPa3OBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA
HarJIsAHOCTH.

OgJajieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMbI B XOJI€ AUATIOTa U/UIH
IUCKYCCUM, BBICKa3bIBaTh HUAEH, (HOPMYIMpPOBaTH CBOU  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEJIOKEHHOM 3a/1auy; BBICTYNATh C Mpe3eHTalueH
PE3yNbTAaTOB MO3HABATEIHHON JIEATEIBHOCTH, MOJYYEHHBIX CAMOCTOSITENIFHO WIIN
COBMECTHO CO CBEPCTHMKAMH TPHU BBHIMOJTHEHUH XHUMHUYECKOTO JIKCIEPHUMEHTA,
OPAaKTUYECKOH pabOThl IO UCCIEJOBAaHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peai3allud y4eOHOro INpoekTa U (POpPMYJIMPOBATH BBIBOABI [0 pe3yJbTaTaM
MPOBEAEHHBIX UCCIIEIOBAHUM ITyTEM COTJIACOBAHUS MO3UIUI B X0/1¢ 00CYKIeHUS
1 00OMEHAa MHEHHSIMHU.

OgiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH e CTBHSAMM:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh W OCYLIECTBIISATH CBOIO IO3HABATEIbHYIO
JESTeNIbHOCTh, ONpeneNsist €€ Lelu W 3aJadd, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh IMPEAJIaraéMblil aJIrOpUTM JAEUCTBUI TpH
BBIMIOJTHEHUH YYE€OHBIX M HCCIEAOBAaTENbCKUX 3a/ay, BBIOMpATh Hambojee
3¢ PeKTUBHBIA CMOCOO WX pelIeHUs C y4€TOM TOJYYeHHsS] HOBBIX 3HAHHUHU O
BEIIECTBAX W XUMHUYECKHX pEaKUusAX; OCYLIECTBIIATh CaMOKOHTPOJIb CBOEH
JESTeIbHOCTH HAa OCHOBE CaMOaHaIHN3a
¥ CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEJACTABICHUNA O XHUMHYECKOM COCTaBJISAIONICH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHUpPa, POJIM XHMHUHA B IIO3HAHUU SIBJICHHUM
npuposibl, B (GOPMUPOBAHUMU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOJAMMOM [JIsi PEIICHHS MPAKTUYECKUX



3aad M 3KOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3IO0pPOBBIO U
IIPUPOTHOU CpeJie; BIaACHUE CUCTEMON XUMUYECKUX 3HAHUW, KOTOpast BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE TOHATUA (XMMUYECKUH DJIEMEHT, aToM, JJIEKTPOHHAs
o0ol0yka  aToMa, MOJIeKyJa, BaJE€HTHOCTb,  AJIEKTPOOTPULIATEIHLHOCTD,
XUMHUYECKas CBsI3b, CTPYKTypHas Gopmyna (pa3BEpHyTas U COKpaIiéHHas ), MOJIb,
MOJIIpHAasi Macca, MOJISIPHBIM OO0BEM, YrIepOAHBIN CKeneT, (YHKIHMOHATbHAS
IpyIna, paaukal, H30MEpHUs, H30MEpPbl, TOMOJIOTUYECKHI psSAJ, TOMOJIOTH,
YTJIEBOJIOPOIbI, KHCIOPOI U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIE COEIWHEHHS); TEOPHUH M 3aKOHBI
(Teopust crpoeHust oprannueckux Bemects A. M. bytinepoBa, 3aKk0H cOXpaHEHHUS
Macchbl  BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SA3BIK  XHMHH;
MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOIMUYECKUE CBEACHHS O CBOMCTBAX,
COCTaBE, MOJIYYEHHH M 0€30IaCHOM HMCIOJIb30BaHUU BAKHEUIIUX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUUYECKON JEATEIBHOCTH YEJOBEKa; C(hOPMHUPOBAHHOCTh
YMEHUU BBIABISTh XapaKTEpHbIE NPU3HAKA TOHATUW, YCTAHABIMBATH UX
B3aUMOCB$3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHSA NP ONTMCAHUU COCTAaBa,
CTPOEHUSA M NPEBPALIECHUNA OPraHUYECKHX COEOUHEHUH; CPOPMUPOBAHHOCTH
YMEHUH UCIIOJIB30BAaTh XUMUYECKYIO0 CUMBOJIMKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (POPMYIT OpraHn4eCKUX BEIECTB U
YPaBHEHUM  XHMHMYECKHX  pPEAKUHWMW, W3rOTAaBIMBAaTh  MOAECIH  MOJEKYJ
OpPraHUYeCKMX  BEIIECTB  JUIsl  WJUIIOCTPALMM  UX  XUMHUYECKOTO  H
IPOCTPAHCTBEHHOTO CTPOEHMSI; CPOPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBATh
IPUHAJIEKHOCTh U3yYEHHBIX OPTaHUYECKUX BEIIECTB I10 X COCTABY U CTPOEHUIO
K OIpeAeNEHHOMY KJacCy/TpyIie COeAUHEHUH (yIJIeBOAOPOAbI, KHUCIOPOA H
a30Tco/IepKallIhe COECIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS), JaBaTh UM
Ha3BaHUs Mo cuctematudeckoil HomeHkinarype (IUPAC), a taxke NpUBOAUTH
TPUBHAJIbHBIE HA3BaHUS OTJEJIbHBIX OPTaHUYECKUX BEUIECTB (ITUJICH, IPOIMIIEH,
AUEeTUJIeH, ATWICHIJIMKONb, TIULEpPUH, (eHos, (opMalibleruj, aneTanbIerui,
MypaBbUHAsl KHUCIIOTa, YKCYCHasl KHCJOTa, OJICMHOBAas KHUCJOTAa, CTEapHHOBAs
KHCJIOTA, TJIFOKO34, bpykTO3a, Kpaxmall, LEJUTI0I03A, TJIUIINH);
c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEAEISITh BUABI XUMUYECKOU CBSI3H B
OpraHUYECKUX COCNNMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUS NPUMEHSATH IOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. Bytieposa /711 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BELIECTB OT MX COCTaBa W CTPOCHMS; 3aKOH COXPAHEHHMsS MAacChl BEIECTB;
c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, GUBUUYECKUE U
XUMUYECKUE CBOMCTBA THUIIMYHBIX NPEACTABUTENICH PAa3IMYHBIX KJIACCOB



OpraHWYECKUX BEMIECTB (METaH, 3TaH, dTWICH, MPOIMWIICH, alleTuJieH, OyTaaueH-
1,3, metunOyTagueH-1,3, 6€H3071, METAHOJI, 3TAHOJ, ATHICHIJINKOJIb, TIUICPHH,
deHou, areTanbIerui, MypaBbuHas M YKCYCHasi KUCIOTBHI, TJIIOKO3a, Kpaxmad,
[EJUII0JI03a, AMUHOYKCYCHAsl KHUCJOTA), WUTIOCTPUPOBATh T'€HETHUYECKYIO CBS3b
MEXIy HUMH YpPaBHCHHUSIMH COOTBETCTBYIOIIUX XHUMHUYCCKHX PEAKIHA C
WCIIOJIb30BAaHUEM  CTPYKTYpHBIX  (opmyid;  cPOpMHUPOBAHHOCTH  yMECHHS
XapaKTepHU30BaTh UCTOUHUKHU YTJIIEBOJOPOIHOTO ChIpbs (HE(PTh, MPUPOIHBIN Ta3,
yrojib), CIOCOOBI WX MepepaboTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB
nepepaboTky; CHOPMHUPOBAHHOCTL YMEHUW TPOBOAWTH BBIYUCICHHS IO
XUMUYECKUM YPaBHEHUSM (MacChl, 00bEMa, KOJTMYECTBA UCXOTHOTO BEIIECTBA WUITH
OPOJAYKTa PEaKlMH 10 HM3BECTHBIM Macce, OO0BEMY, KOJIMYECTBY OJHOTO U3
UCXOJHBIX BEHIECTB WJIM MPOAYKTOB pEaKIuu); cHOpMUPOBAHHOCTh YMEHHM
BJIQJICTh CHUCTEMOM 3HAHUM 00 OCHOBHBIX METOJaX HAYYHOTO IIO3HAHMS,
WCIIOJIB3YeMBIX B XHMHHA TIPH HW3YYCHUU BEIICCTB M XUMHUYCCKUX SIBICHHM
(mabmro/ieHHe, W3MEpPEHHE, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIB30BATh
CUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEHICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYyalMsIX, CBSA3aHHBIX C BEIICCTBAMH W WX TNPUMCHCHHEM;
c(hOpMHUPOBAHHOCTh YMEHUU COOJIONATh MpaBUJia TMOJIb30BAHUS XUMHUYECKOU
MOCYJI0OM M J1abOpaTOpHBIM OOOPYIOBAHMEM, a TAaKXKE MpaBWiIa OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OTBITOB; C(HOPMUPOBAHHOCTh YMEHUU TUIAHUPOBATH W BBITIOHSTH
XUMUYCCKUN  OKCIEPUMEHT (TMpEeBpaIeHuss OPTaHWYeCKWX BEIIECTB TIPH
HarpeBaHWM, TMOJYYCHUE OSTUJICHA M H3YYEHUE €ro CBOMCTB, Ka4eCTBEHHBIC
peaKIMK OPraHNYeCKUX BEIIECTB, AeHATYpaIys O€JIKOB MPY HarpeBaHUH, IIBETHbHIE
peakuuu OEIKOB) B COOTBETCTBMM C MpaBWJIAMH TEXHHUKH O€30MacHOCTU MpHU
oOpalieHu ¢ BelIeCTBaMU U JIaDOpaTOPHBIM OOOPYAOBaHUEM, MPEACTABISTH
pe3ynbTaThl XMMHYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peaKkiuidé W (HOPMYTUPOBATh BBIBOJBI HAa OCHOBE JTHX
pe3yabTatoB; CHOPMUPOBAHHOCTH YMEHHMH  KPUTHUECKHM  aHAJIM3UPOBATH
XUMUYECKYI0 HH(GOpMAlUIO, MOJy4aeMyl M3 pPa3HbIX HMCTOYHHUKOB (CpelCcTBa
MaccoBoil nHpopmanuu, UHTEpHET U IpyTuX);

chOpPMHUPOBAHHOCTh ~ YMEHHMM  COONIOAATh  TpaBWa  SKOJOTHUYCCKH
11e7eco00pa3HOro TOBEICHUS B OBITY M TPYIOBOM JEATEIIBHOCTH B IEJSAX
COXpPAHEHHSI CBOETO 3JI0POBbSI M OKPY’KaloIeW MPUPOTHON Cpeibl, 0CO3HABATH
OTACHOCThb BO3JICUCTBHSI HA KUBBIE OPTaHU3MBI OMPENCIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMAas cMbIca mokazatens [IJIK, mosicHITh Ha mpumepax CIoCOOBI
YMEHBIIICHUSI W TPEIOTBpAIICHUS HX BPEIHOTO BO3JCHCTBHS HA OPTaHU3M
YeJIOBEKA; Il O0ydJaroImuXCcs C OTPAaHUYEHHBIMU BO3MOXXHOCTSMH 3JI0POBBS:



YMEHHUE MPUMEHSIThH 3HaHHS 00 OCHOBHBIX JJOCTYITHBIX METOIaX TIO3HAHUS BEIIECTB
Y XUMHUYECKUX SIBJICHUMW; JJISI CIACNBIX M CIA00BUIAIIMX OOyUYarONIUXCs: YMEHUE
UCIIOJIb30BaTh pelbeHO-TOUEHHYIO cucTeMy 0003Hauenuii JI. bpaitns st 3anvcu
XUMUYECKUX (OPMYIL.

11 KITACC

[IpeameTHbie pe3ynbTaThl OCBOEHUs Kypca «OOmass u HeopraHudeckas
XUMUS» OTPaXKkaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUA: O XUMHUYECKOH COCTABIISIIOIICH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA, POJIM XHMHUU B T[O3HAHWUU SIBIICHUU
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS H  KYJIbTYpPbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOJIMMOM [IJIsi PEHICHHUS MPAKTUYECKHUX
3alad M SKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3J0pPOBBIO H
IIPUPOTHOMU CpeJie; BIaACHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPasi BKIIFOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XMMHUYECKUH 3JIEMEHT, aToM, W30Tom, s-, P-, O-
ANIEKTPOHHBIE OpPOWUTAIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb OKUCIICHHUSI, XUMUYECKasi CBS3b
(koBaJieHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOJIHASA), KPHUCTAIMYECKAS
pelETKa, TUIIBI XUMUYECKUX PEAKIUN, pacTBOp, SIEKTPOIUTHI, HEATEKTPOIUTHI,
ANEKTPOJUTUYECKAST JTUCCOLMALMSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakiuu, XMMUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON Aucconuanuu, nepuoauueckui 3axkon Jl. M. Menneneena,
3aKOH COXPAHEHHMSI MACChI BEIIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU
MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CUMBOJIMUYECKUN SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIekKAI[UEe B OCHOBE MOHUMAHUS MPUYUHHOCTU M
CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOJIOTHUECKUE CBEJACHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HUCTIOIh30BaHUN BAKHEHTIINX HEOPTAHMUECKUX
BEILIECTB B OBITY U MPAKTUUECKON JEATCIbHOCTH YEJIOBEKa,;

c(hOPMHUPOBAHHOCTh YMEHUM BBISIBISATh XapaKTEpPHbIE MPU3HAKU TMOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOIINE MOHITHUS TIPU
OMHMCAaHUM HEOPraHUYECKUX BEIIECTB M WX MpeBpalieHuil; choOpMUPOBAHHOCTh
YMEHUM HCMOJIb30BaTh XWMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJiCHHUS (PopMy
BEILIECTB M YPABHEHUN XUMHUUYECKUX PEAKIUM, CUCTEMATUYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHBIE Ha3BaHHS OTIECIbHBIX HEOPraHMYECKHUX BEIIECTB
(yrapHsblil Ta3, yriaekuciblid ra3, aMMHUakK, raliéHas U3BeCTb, HETallIEHAs] U3BECTh,
NUTHbEBAsE COJla, MUPUT U JApyrue); chOpMUPOBAHHOCTH YMEHHU OMNpPEaeisiTh
BAJICHTHOCTh W CTENEHb OKUCIICHHS XWMHYECKUX DJIEMEHTOB B COCIUHECHMSIX



pa3IMYHOTO COCTaBa, BHJ XUMHUYECKOM CBs3M (KOBaJ€HTHAas, WOHHAs,
MeTaJJInYecKasi, BOAOPOAHAsI) B COCAUHEHUSIX, TUIl KPUCTALUIMYECKON pPEIIETKU
KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJIEKYJsipHasi, HMOHHAs, METaJTMYecKas),
XapakTep cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUMN;
c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIMBATh PUHAIICKHOCTD
HEOPTraHWYECKUX BEIMIECTB 1O WX COCTAaBY K OMNpeAeiIEHHOMY KJacCy/Tpymre
COEeIMHEHMH (TIPOCThIE BEIIECTBA — METAJUIbl M HEMETaJUIbl, OKCHUJIbI, OCHOBAHUS,
KUCIIOTBI, amM(pOTEpHbIE TUIPOKCHUIBI, COIH); CHOPMUPOBAHHOCTH YMEHHI
packpeiBaTh CMmbICH nepuoandeckoro 3akoHa JI. WM. Menneneesa wu
JEMOHCTPUPOBATH ero CUCTEMATU3UPYIOILYIO, 0OBSICHUTEIBHYIO u
MPOTrHOCTUYECKYI0 (GYHKUIMU;, CHOPMHUPOBAHHOCTh YMEHHM XapaKTepu30BaTh
AJIEKTPOHHOE CTPOEHHUE AaTOMOB XUMHUYECKHUX JJIEMEHTOB 1—4 mepuosioB
[lepnoamueckoi cucTeMbl XUMUYECKHX 1eMeHTOB Jl. . Menaeneesa, ncnob3ys
MOHATUSL «S-, P-, dIJIEKTpOHHBIE OpPOUTANINY, <«IHEPTETHUUECKHUE YPOBHUY,
OOBSACHSITh 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB U UX
COeAMHEHUH O mepuoaaMm u rpynnaMm llepuoanueckoil cUCTEMbl XMMHUYECKUX
anemeHToB [[. U.
MenneneeBa; cpoOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh (OMUCHIBATH) O0IIHE
XUMHAYECKUE CBOWCTBA HEOPraHMYECKHUX BEIIECTB PA3JUYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T'€HETUUYECKOW CBA3U MEXKIY HEOPTaHMYECKHUMHU
BEIIIECTBAMH C MTOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIU;
c(hOpPMHUPOBAHHOCTh YMEHHUS KJIaCCU(DPUIIMPOBATh XUMHUYECKHE PpEaKIUU TI0
Pa3TUYHBIM MPU3HAKAM (YUCIY UM COCTaBY PEarupyrolifx BEIIECTB, TEIUIOBOMY
2 dekTy peakinu, U3MEHCHHIO CTEIIEHEeH OKHUCIICHHS 3JIEMEHTOB, 0OPaTHMOCTH
peakIuu, y4acTHIO KaTaiu3aropa); cHOPMUPOBAHHOCTh YMEHUU COCTaBISATH
YpaBHEHUSI PEaKIUi pa3IMYHBIX THUIOB, TMOJHBIE M COKpAIIEHHbIE YpaBHEHHS
peakimii FOHHOTO 0OMEHa, YUUTHIBAsI YCIOBUSI, TPU KOTOPHIX ITHU PEAKIIUU HIYT
110 KOHIIA;
c(hOpMHUPOBAHHOCTH yYMEHUM MPOBOAUThL PEAKIIH,
MOATBEPKAAIONINE KAYECTBEHHBIN COCTAB PA3IUYHBIX HEOPTraHUYECKUX
BEILIECTB, PACMO3HABATh OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB; CPOPMHUPOBAHHOCTh  YMEHHUM
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca
ATUX peakiuil; chOPMUPOBAHHOCTh YMEHHUIN OOBSICHSATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM pEakiuu OT pPa3jIudHbIX (AKTOPOB; XapaKTep CMEIICHUS
XUMUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIIIHETO BO3ACUCTBUS (MPUHIIUI
Jle Ilarenbe); chHOpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaThb XUMUUYECKHUE



IIPOLIECCHI, JIEKAIUE B OCHOBE ITPOMBIIUICHHOIO MOJY4Y€HUsI CEPHOU KHUCIOTHI,
aMMHaka, a Takke CHOPMHPOBAHHOCThH TMPEICTABICHUN 00 OOIMMX HAyYHBIX
OPUHLMIIAX W HIKOJIOTMUYECKHX MpodjemMax XUMHYECKOrO IPOU3BOJCTBA;
c(OpPMUPOBAHHOCTh YMEHUI POBOIUTH BEIUUCIIEHUSI C UCIIOJIb30BAHUEM ITOHSTHS
«MaccoBasi JIOJsl BELIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHWH Ta30B IPH
XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WJIH 00bEMa Ta30B MO H3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WIM 00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU
BEIIECTB, TEIJIOBOrO 3(PQeKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MACCHI
BEIIECTB, MPEBPAILCHUs W COXPAHEHUS SHEPruu; cHOPMHUPOBAHHOCTH yYMEHUU
coOMroaTh MpaBWiia TOJB30BaHUS XMMHUYECKOM TMOCYI0M U 1a00paTOpHBIM
000py/I0BaHUEM, a TAK)KE IIPAaBUJIa OOPALIECHUS C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLUUSAMU 110  BBIIOJIHEHUIO J1a0OpAaTOPHBIX XUMHUYECKUX  OIIBITOB;
c()OPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATH M  BBINOJHATH  XUMHYECKHM
AKCIIEPUMEHT (Pa3joKEeHUE MEPOKCUIA BOAOPOIa B MPUCYTCTBUU KaTalld3aTopa,
ONPENEIICHUE CpeAbl pPacTBOPOB BEUIECTB C IIOMOIIBK YHUBEPCAIBHOIO
UHIMKATOpa, BIUSHUE PA3IMYHbIX (AKTOPOB HA CKOPOCTh XUMUYECKON peakluy,
peakMy MOHHOTO OOMEHa, KaueCTBEHHbIE pEaklMH Ha cyib(ar-, KapOOHAT- U
XJIOPUIA-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE dKCIIEPUMEHTAIBHBIX 3a1a4 I10
teMaM «Metaimey U «HemeTtael») B COOTBETCTBHM C IPaBUJIAMH TEXHUKU
0€30MacCHOCTH P 0OPAIEHUHU C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYAOBAHUEM,
MPEACTABIATh PE3YJbTATBl XUMHUYECKOIO HJKCIEepUMEeHTa B (opMe 3amlucu
YpaBHEHUN COOTBETCTBYIOIIUX PEAKUUN M (POPMYJIHPOBATH BHIBOABI HA OCHOBE
TUX Pe3yNbTaToOB; C(HOPMHUPOBAHHOCTh YMEHUN KpPUTUYECKH aHAIU3HPOBATH
XUMHUYECKYI0 HMH(OpMaIMIO, MOJy4yaeMyl U3 pa3HbIX HMCTOYHUKOB (CpeacTBa
MacCcoBOM KOMMYyHUKaluu, UHTEpHET U IpYyTuX);

chOpPMUPOBAHHOCTh ~ yMEHUM  COONIOAATh  MpaBWa  DKOJOTHUYECKH
11eJIeCO00Pa3HOr0 TMOBEACHUA B OBITY U TPYAOBOH NEATENbHOCTH B LEJAX
COXPAaHEHMS CBOETO 30pPOBbS M OKpYKAlOLIEW MPUPOLHON Cpeibl, OCO3HABATH
ONAaCHOCTb BO3JICHCTBUS Ha KMUBBIE OPTaHU3MBbI OITPEAEIEHHBIX BEILIECTB, TOHUMAS
cmbici nokazatens [IJIK, moscHATh Ha mpuMmepax crnocoObl yMEHBIIEHUS M
OPENIOTBPAIICHUSI WX BPEIHOIO BO3JACHCTBHS HA OpPraHU3M YEJOBEKa; IS
00y4aroIuxcst ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE IPUMEHSTh
3HaHUSI 00 OCHOBHBIX JTOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX
SABJICHUM; JIJIS1 CJIETIBIX U CIA0OBHUASIIMX OOYyYaroUIMXCsl: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHnuid JI. bpaiins nms 3anmucu XuMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (pPOBbIe)
o0pa3oBaTe/bHbIEe pecypChl

Ne HaumeHoBaHue pa3jieioB u
n/n TeM MPOrpaMMbl B KonrtpoJsbnbie | IIpakTuyeckue
cero
padoThI padoThI
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
IIpenmer oprannyeckoiu
xumun. Teopus cTpoeHUs
11 OPraHN4YeCKUX COCTUHEHUHN 3 0 0 https://lesson.academycontent.myschool.edu.ru/04/10
A.
M. bytieposa
Hroro mo pazueny 3
Paznea 2. Yriesogopoasbl
21 [IpenenbHbIC YrIIEBOIOPOIBI 5 0 0 https://lesson.academycontent.myschool.edu.ru/04/10
' — aJIKaHbI
Henpenensusie https://lesson.academycontent.myschool.edu.ru/04/10
2.2 YTJI€BOJIOPO/IbI: AJIKEHBI, 6 0 1
aJIKa/INEHBbI, aJTKUHBI
23 ApomaTHyecKue 5 0 0 https://lesson.academycontent.myschool.edu.ru/04/10
' YTJIEBOIOPOIBI
[IpupoiHBIE NICTOYHUKHT https://lesson.academycontent.myschool.edu.ru/04/10
2.4 YIIIEBOJAOPOIOB U HX 3 1 0

nepepadoTka
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Hroro mo pazneny 13

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. denon 3 0

https://lesson.academycontent.myschool.edu.ru/04/10

Anpneruapl. KapOoHOBBIS
3.2 KHCJIOTHI. 7 0
Crnoxuble 3¢upbl

https://lesson.academycontent.myschool.edu.ru/04/10

3.3 VriaeBoabl 3

https://lesson.academycontent.myschool.edu.ru/04/10

Hroro mo pazueny 13

Pa3nesn 4. A3oTcoaepskanue opraHndecKue

coeINHEHNs
https://lesson.academycontent.myschool.edu.ru/04/10
4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3
Hroro mo pazueny 3

Pa3pnen S. BeicokomMoJieKy IsIpHbIE COeIMHEHUS

5.1 [Tmactmaccer. Kayayku. BomokHa 2

https://lesson.academycontent.myschool.edu.ru/04/10

Wroro no pazueny 2

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne HanmenoBanmue pa3jiesioB u obpasoBare/bHble
n/n TEM IMPOrpaMMBbI B Konrpoabubie | Ilpakruueckue  PECYPChI
cero
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI
XHMHH
CTpoeHue aTOMOB.
[lepuoauueckuii 3aKOH U
1.1 Ilepronnueckas cucrema 3 0 0 https://lesson.academycontent.myschool.edu.ru/04/11
XUMHYECKUX 3jieMeHToB J[. 1.
Meneneesa
CrtpoeHue BeniecTsa. https://lesson.academycontent.myschool.edu.ru/04/11
12 MHuoroo0pasue BemecTB 4 0 0
https://lesson.academycontent.myschool.edu.ru/04/11
1.3 XUMHUYECKUE PeaKun 6 1 1
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
https://lesson.academycontent.myschool.edu.ru/04/11
2.1 MeTamibl 6 0 1
https://lesson.academycontent.myschool.edu.ru/04/11
2.2 Hemeramnsl 9 1 1
CBs3b HEOPraHUYECKUX U https://lesson.academycontent.myschool.edu.ru/04/11
2.3 OPraHUYCCKUX BCIICCTB 2 0 0



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

Hroro no pazneny

17

Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XUMHUSA 1 KU3HDb

https://lesson.academycontent.myschool.edu.ru/04/11

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoauuecTBO 4acoB

Ne JJleKTPOHHBbIE HU(PPOBLIE
Tema ypoxka K 1
n/n Beero OHTPOJIbHBIC PaKTHYECKHE |  ofpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
. . https://lesson.academy-
Ipeamer opranuteckoi xumuu, e content.myschool.edu.ru/lesson/a9f3d191-
1 BO3HUKHOBCHHE, PA3BUTHE U 1 0 0 Sele-de24-ac02-
3HatcHue efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-
Teopus cTpoeHHs OpraHuyecknx: content.myschool.edu.ru/lesson/c935a58cabOe-
2 coenuHeHuit A. M. Bytieposa, eé 1 0 0 4¢59-9dcf-
OCHOBHBIC ITOJIOZKCHHA 20517ae4b52e?backUrl=%2F04%2F10
[IpencraBnenue o KkiaaccupuKauu
OPraHUYECKHUX BEIIECTB. https://lesson.academy-
3 Homenknatypa 1 0 0 content.myschool.edu.ru/lesson/726ee099e1a9-
(cucTeMaTnueckas) u 410f-h8be-
TPUBHAJILHBIE HA3BAHUS b4cb589aead1?backUrl=%2F04%2F10
OpPraHUYECKUX BEIECTB
https://lesson.academy-
content.myschool.edu.ru/lesson/258ddc06ec23-
473c-b3d7-
4 AJIKaHbL: COCTaB 1 CTPOCHHE, 1 0 0 ed82fcaddd022backUrl=%2F04%2F 10

TOMOJIOTHYECKHM Pt

https://lesson.academy-
content.myschool.edu.ru/lesson/7dada0278448-
418f-b416-fbaledd4ab6d



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
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Meran u 3TaH — NpoCTEUIINE

https://lesson.academy-
content.myschool.edu.ru/lesson/4da31505-

S MIPEICTABUTENH AJIKAHOB 652d-4916-9e7c-
56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/9641927fbbc8-
44b9-b3ea-
81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-

5 AJIKEeHBI: COCTaB U CTpOEHUE, content.myschool.edu.ru/lesson/4038171e-

CBOICTBA 4158-4hd1-ae98-
18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-

OTUIICH 1 IPOIIHJICH — content.myschool.edu.ru/lesson/05ab5925ba8e-

7 MPOCTEUIIINE NIPEACTABUTEIN 499¢-840b-

AJIKCHOB 70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-

[paxtiaeckas padora Ne 1. content.myschool.edu.ru/lesson/53cd2379-

8 «[Tony4yeHne STUICHA U U3yYEHUE 2a45-43b1-967-

€ro CBOHCTBY 7ebcdaf03ce0?backUrl=%2F04%2F10

A https://lesson.academy-

Jkajebl. byramen-1,3 u content.myschool.edu.ru/lesson/6df23393-

9 metunoyramuen-1,3. [lomyuenue 6f08-4b9f-ae01-

CHHTETUHCCKOTO KayvyKa 1 PE3NHBI 2983h95h854a?backUrl=%2F04%2F10

AJIKMHBL; COCTaB U OCOOEHHOCTH

CTPOEHHS, TOMOJIOTUYECKUH PSII. https://academy-

10 content.myschool.edu.ru/lesson/05¢9a9296741-

AnetuieH — npocTeimmi
IIPEJICTaBUTEND aJIKUHOB

4d7c-84b5-009292468356
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BanenTtHoCTb.
DJIEKTPOOTPULIATENBHOCT. CTENEHb

https://lesson.academy-
content.myschool.edu.ru/lesson/12bfc3480071-
4796-bcda-180fc6b720fe

okuciieHus. BemiecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonstue o JAUCIICPCHBIX CUCTCMaAX.
HcTtuHHBIC U KOIIOUIHBIC PacCTBOPBLI.
MaccoBas nois BellecTsa B pacTBOpC

https://lesson.academy-
content.myschool.edu.ru/lesson/8ae38be6e06f-
4fae-9729-69903109f968

KJ'IaCCI/I(bI/IKaI_[I/IH W HOMCHKIJIAaTypa
HCOPIraHUYCCKUX COG,Z[I/IHeHI/II‘/'I.
I'eneTnyeckas cBs3b HCOPIraHNYCCKUX
BCIICCTB, pa3JIMYHBIX KJIACCOB

https://lesson.academy-
content.myschool.edu.ru/lesson/5e33bc30805d-
41fe-bf72-860434f45f57

Knaccudukanus XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHWYECKON XMMHUH. 3aKOH
COXPAHEHUs MACChl BELIECTB; 3aKOH
COXPAHEHUS U MPEBPALIECHUS SJHEPTUN
[P XUMHUYECKUX PEAKIUAX

https://lesson.academy-
content.myschool.edu.ru/lesson/75637222d397-
4b1a-810a-cc7bca9e8alc

Cxkopoctb peakiuu. OOpaTumblie
peakiuu. XUMUYECKOE PAaBHOBECHE

https://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5def307e-
4575-89d0-86041b603655
https://lesson.academy-
content.myschool.edu.ru/lesson/0e41e5680a2b-
4605-bb92-35d1ab69f9ba
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[TpakTuueckas padota Ne 1.

https://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5def307e-

10 «BnusHue pa3nuvHbIX (aKTOPOB Ha
CKOPOCTh XUMHYECKOU PEaAKIIHH 4575-89d0-86041b603655
DIIEKTPOIUTHYECKAS JUCCOIIAAIIUS https://lesson.academy-
H p A HHATHA. content.myschool.edu.ru/lesson/237cdb54-
11 OHATHE O BOJOPOJHOM IIOKa3aTee 9787-4817-8330-66027b075645
(pH) pacteopa. Peakijuu noHHOTO https://lesson.academy-
oOMeHa. ['uaponus opraHu4ecKux u content.myschool.edu.ru/lesson/847d1752151b-
https://lesson.academy-
o content.myschool.edu.ru/lesson/8f219cef-
KHUCINTCIHbHO-BOCCTAHOBUTCIILHBIC 7a8a_44d5_b58a_b3d1b2eeb237
12 peakuuu. [lonstue 06 3JI€KTpf)JIPI3€ hitps://lesson.academy-
pacIiaBoB 1 paCTBOPOB COJICH content.myschool.edu.ru/lesson/32e5edc9ch82-
4f4a-ad5e-4f56bc7el4ed
K 5 https://lesson.academy-
13 OHTPOJIbHA pabOTa 1O pasieity content.myschool.edu.ru/lesson/cc14f97bada3-
«TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHUN)» 4ac9-a123-dadc40973c6f
MerTamisl, UX ITOJIOKEHHE B
IIepnonnueckoii cucreme
XUMHUYECKHX 351eMeHTOoB JI. 1. https://lesson.academy-
14 content.myschool.edu.ru/lesson/a0d5bd16683e-

MenzeneeBa 1 0COOEHHOCTH
cTpoeHust aroMoB. O01IMe
(u3nyeckre CBOMCTBa METANIOB

4ale-8073-70c604€9c862
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AmMpoTepHbIe HEOPTaHUYECKUE U
OpPraHMYeCKHEe COCTUHEHUS.
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content.myschool.edu.ru/lesson/46b429¢e4-
931c-43fb-a2ba-be9e0bbeddef

29 1
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¥ OPraHHYECKHX BEIIECTB content.myschool.edu.ru/lesson/c6c5af9a9645-
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30 OHTpOIIEHAA paboTa MO TeMaM 1 content.myschool.edu.ru/lesson/34e920¢c7f570-
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBHI CETU UHTEPHET

https://myschool.edu.ru/

Hopwmbl oieHUBaHus1 y4eOHOT0 npeaMera « XuMHsh»
1. OueHka ycTHOIO OTBeETA.

1.1. OT™meTKa «5» cTaBUTCS, €CIM 00yJaIOIIHIAC:
Jlaj1 TIOJIHBIM U MPaBWJIBHBIM OTBET HA OCHOBAHUM M3YYCHHBIX TCOPHUI; U3TOKUII

MaTepUall B ONPEAEIEHHOMN JJOTUYECKON MOCIEI0BATENbHOCTH.



1.2. Ot™eTKa «4» CTaBUTCS, €CJIM 00YYAIOIIUKACA: 1aJl TIOJIHBIN U MPaBUIbHBIA OTBET HA OCHOBAHUU U3YYEHHBIX
TEOPHIA; H3JI0KUJI MaTeprall B OMPEIEICHHON MTOCIEI0OBATEILHOCTH; TOMYCTHI 2—3 HECYIIECTBEHHBIX OINOKH,
WCIIPaBJICHHBIX TIO0 TPEOOBAHUIO YUUTEIIS WM a1 HEMOJHBIN M HEUETKUI OTBET.

1.3. OT™eTKa «3» CTaBUTCS, €CIIH 00YUJAIOITUNCS

JIaJ1 TOJTHBIA OTBET, HO JIOMYCTUJI CYIIECTBEHHYIO OIIMOKY UM OTBET HEMOJIHBIM, MOCTPOEH HECBSI3HO.

1.4. OT™MeTKa «2» CTaBUTCS, €CJIA 00YUAIONTUICS: TOKa3a]l HETIOHMMaHUE OCHOBHOTO COJIEPKaHMS YIeOHOTO
MaTepuIia; TOMYCTUII CYIIECTBEHHbBIE OIMUOKH, KOTOPbIE HE CMOT UCIIPABUTD MPU HABOJSIIUX BOIIPOCAX
YUUTETIS.

2. OueHKa yMeHHM# pemiaTh 3a1a4u
2.1. OTmeTka «5» cTaBUTCS, €CIIU:

B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OITUOO0K; 3a/1a49a
perieHa paloHaIbHBIM CTIOCOOOM.

2.2. OrMmeTka «4» cTaBUTCS, €CIIH:
B JIOTMYECKOM PaCCy’XJICHUHU U PEIICHUU HET CYIIECTBEHHBIX OIMMOOK, MPU 3TOM 3ajadya pelleHa, HoO HepaloHaIbHbIM

CIIoco0oM; IOMYIIEHO He 00Jee NBYX HECYIECTBEHHBIX OIHUOOK.



2.3. OT™MeTKa «3» CTaBUTCS, €CIIH:

B JIOTUYECKOM PACCYKJIECHUHU HET CYIIECTBEHHBIX OIMUOOK; JOIMYCKAETCS
CYIIIECTBEHHAS ONTMOKA B MATEMAaTUYECKUX pacueTax.

2.4. OT™MeTKa «2)» CTaBUTCS, €CJIH:

HMMEIOTCS CYIIECTBEHHBIE OMMUOKHU B JIOTHUECKOM PACCYKJICHUH U PEIICHHH.
3. OueHka IKCIePUMEHTAJIbHBIX YMEHHUH

3.1. OtmeTKa «5» CTaBUTCS, €CIIU:

pa60Ta BBITIOJIHCHA IIOJTHOCTBIO. CIIGJIaHBI ITpaBUJIBHBIC Ha6HIOI[eHI/IH N BBIBOJbI, OKCIICPUMCHT OCYIICCTBJICH IIO IINIAHY, C
YU4CTOM TCXHUKHU 0e301acHOCTH U IIpaBUJI pa6OTI>I C BCIICCTBAMU U HpH60paMI/I;

MPOSIBJIEHBI OPraHU3al[MOHHO-TPYI0BbIE YMEHHUSI (ITOAEPKUBAETCS YUCTOTa pabovyero Mecta, NopsA 0K Ha CTOJIe, SKOHOMHO
UCIIOJIb3YIOTCSl PEaKTUBBI).

3.2. OtmeTKa «4» CTaBUTCS, €Cl: padoTa BBITIOJIHEHA, C/ICJIaHbl TPABUIIbHBIC HAOIIOICHUS U BBIBO/IbI, DKCIIEPUMEHT
BBITIOJTHEH HETIOJHO MIIM HAOJIFOAAI0TCS HECYIIECTBEHHBIC OIITMOKH B pad0Te ¢ BEIIECTBAMHU U MPUOOpaMHU.

3.3. OrMmeTka «3» CTaBUTCS, €CJIM: OTBET HEIOJHBIM, paboTa BBIMOJIHEHA

IMpaBUJIbHO HC MCHEC YCM HAIIOJIOBUHY,



JIOTyIIIEHA CYIIECTBEHHAs OmMMOKa (B X0J1e IKCIIEPUMEHTa, B 00BsiCHEHNH, B opopmieHun padotsl, mo Th npu padote ¢
BEIIIECTBAMH M MPUOOPAMH ), KOTOPYIO OOYJAFOIITUIICS UCTIPABIISIET TIO TPEOOBAHHUIO YUUTETIS.

3.4. OT™MeTKa «2» CTaBUTCSA, €CJIU: JOIMYIIEHBI 1B WK 00Jiee CYIIIECTBEHHBIE OITHMOKH B X0J1€ IKCIIEPUMEHTA, B
oOBsicHeHuH, B oopmiiennu padoTsl, mo Th npu padoTte ¢ BemecTtBaMu U mpruOOpaMu), KOTOPbIE YUAITUIICST HE MOXKET

UCIIPABUTh.

4. Onenka yMeHMi pelIaTh IKCIePUMEHTAJIbHbIE 3a1a4l

4.1. Ormetrka «b5» CcTaBUTCS, €CIM: IUIaH

pelIeHus 3aJJa4u COCTaBJIEH MPaBUIBHO;

OCYILIECTBIJICH MOI00P XUMUYECKUX PEAKTUBOB M 000PYI0OBAHHMS; JAHO

MMOJIHOE OOBSICHEHUE U C/ICJIaHbI BHIBOJIBI.

4.2. Ot™meTtKa «4» CTaBUTCS, €CIIU: IJIaH

pEIlIeHUsI COCTAaBJICH MPABUJIbHO;

OCYILIECTBJICH MOJ00P XUMHYECKUX PEAKTUBOB U OOOPYIOBAHUS; JOMYIIEHO HE

OoJiee IBYX HECYIIECTBEHHBIX OMMOOK (B OOBSICHEHUHU U BBIBO/AX).



4.3. OTMeTKa «3» CTaBUTCS, €CIIH: IUIaH

pElIEHUs COCTABJIEH MPaBUIILHO;

OCYILIECTBJICH OA00P XMMUYECKUX PEaKTUBOB U 00OPYIOBAHUS; TOMYIIIEHA
CYyIIIECTBEHHAs OIMOKa B OOBSICHECHUH U BBIBOJAX.

4.4. OT™MeTKa «2» CTaBUTCS, €CIH: JOMYIICHHI 1B U OoJee ommMOKHY (B TUIaHE PElIeHHs, B TOA00pe XMMHUECKUX PEaKTHBOB

1 000pyAOBaHUs, B O0BSICHECHUHU U BBIBOJIAX ).



