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HHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o XuMuu Ha ypOBHE CpeHEro 00111ero o0pa3oBaHus pazpadboraHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 oOpazoBaHuu B
Poccuiickoit ®eneparnuu», TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS (enepanbHOM
o0pa3oBaTenbHON TporpaMmbl  cpeaHero obmero obpazoBanus (DPOII COO),
npencraBieHHbIX B denepaqbHOM rocyJapcTBEHHOM OOpa3oBaTEIbHOM CTaHIApTe
COO, c¢ yuérom KoHuenuuu mnpenogaBaHus ydeOHOro mnpenMera «XUMHS» B
oOpa3oBaTtelbHBIX opranu3anusax Poccuiickoit deaepainu, peaau3yomnx OCHOBHBIC
oOpa3oBaTelibHbIe MPOTPaMMbl, U OCHOBHBIX TNOJIOkKEeHUM «CTpaTerun pa3BUTHUS
BocnuTanus B Poccuiickoit ®enepaunn Ha nepuon ao 2025 roma» (PacnopsixeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIX0/I0B K pa3pabOoTKe MpOrpaMMbl 110 XMMUH, K OIIPEAEIICHUI0 001Iei
CTpaTeruu 00y4eHUsl, BOCIIUTAHUS U Pa3BUTHsI O0YUAIOIIUXCS CPEJICTBAMH YU4eOHOTO
npeamera «Xumusi» ana 10-11 kmaccoB Ha 0a30BOM  ypPOBHE  COCTaBWIIU
koHuentyanpHble nojoxkeHus GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH,
COJIepXaHus, pe3yJbTaToB OOy4YeHHS W TpeOOBaHUM K YPOBHIO MOJTOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKaMU
oOuieo0pa3oBaTeIbHOM  OpraHW3allid, SBISETCS HEOThEMJIEMOM 4YacThlO  HX
oOpa3zoBaHHOCTH. OHO  CHYXXUT 3aBEpLIAIONIMM  JTalloM  peaju3aluud  Ha
COOTBETCTBYIOIIIEM €My ©a30BOM YpPOBHE KIIOUEBBIX IICHHOCTEH, MPHUCYIINX
LIEJIOCTHOM CUCTEME XUMUYECKOTO 00pa3oBaHusl. ITH IIEHHOCTH KacaloTcs MO3HAHUS
3aKOHOB TIPHUPO/IBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphl YeJIOBEKa, a
TaK)Ke SKOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO U IPUPOTHOMN
cpene. Peanmusyercss xumuyeckoe oOpazoBaHHe OOYYAIOIIMXCS HA YPOBHE CPETHEro
oOuiero oOpa3oBaHHsl CpPEACTBAMH Y4eOHOTO MpeameTa «XUMUs», CoIepKaHue U
MOCTPOEHHE KOTOPOTrO OMpPEACNICHbl B MIporpaMMme M0 XUMUU C YYETOM CHeruUKU
HAYKH XMMUH, €€ 3HAUCHUS B IO3HAHUU MTPUPOBI U B MaTepUaIbHOM KU3HU OOIIECTBA,
a Takke ¢ y4€ToM OOIMX IeJedl M MPUHIIUIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpefiHero obmero oopazoBanus B Poccutickoii deneparuu.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0coOyro poiib B
COBPEMEHHOM ITUBUIIN3AINH, B CO3JJaHUN HOBOM 0a3bl MaTepHalIbHON KyJIbTyphl. OHa
BHOCUT CBOH BKJIaJ B (OPMHpPOBAHHE PAIMOHAILHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHME€ IIEJIOCTHOTO TPENCTaBICHUS 00 OKPYKaloIIeM MHpE Kak O EIUHCTBE
OPUPOIBI M YEJIOBEKa, KOTOpoe (OpMHUPYeTCs B XMMHH Ha OCHOBE MOHHMAHMS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEro MHUpPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOECHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTSIMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYSA C APYIMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUsS cTajia
HEOTHEMJIEMOM YacThI0 MHPOBOUM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIIECITHOTO
TpyJa W SKM3HU KaXIoro wieHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujaTeNbHas, KAaK HayKa BBICOKMX TEXHOJOTHWM HalpaBjeHAa Ha pelIeHue
00aNbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS  UYEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHUYECKOM, MUILIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0OPOBbSI.



B coorBercTBMM C O0OIMMHM LENSIMH W NOPUHIMIAMU CPEIHET0 OOILEero
oOpazoBanusi conepxkanue npenmera «Xumus» (10—11 kmaccel, 0a30BbI ypPOBEHB
W3YUYEHHUS) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOyyaromuxcs, HeOOXOAUMYIO UM JJIsl BRIpaOOTKA MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHENTHOTO BKJIFOYEHUS B KU3Hb COLIMYMA, MTPOIOHKEHHUST 00pa30BaHUs B pa3IuyHBIX
00J1acTsAX, HE CBA3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBnsionumMu  mpeaMeTa  «XHUMHS»  SBISIOTCS  0a30BbI€  KYpChl —
«Oprannueckass xumus» u «OOIas W HEOpraHWYECKass XUMHUSA», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUs KOTOPBIX SBISIOTCS OCHOBBI 0a30BOM HAyKW: CHUCTEMa
3HAaHUN MO HEOPraHMYeCKOW XUMHUHU (C BKIIOUYECHHEM 3HAHUU U3 OOIIeH XUMHUU) U
OpraHn4eckod Xumuu. POpMUPOBAHME NAHHOM CHUCTEMBI 3HAHUU I[PU HU3YUYECHUU
npenMera o0ecrneyrBaeT BO3MOKHOCTh PACCMOTPEHUST BCEr0 MHOT000pa3us BEIECTB
Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa comepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuueckass Xumus» copMupoBaHa B MporpaMme MO XHUMHH Ha OCHOBE
CUCTEMHOI0 MOIX0/1a K U3yUYEHUIO yueOHOro Marepuania u o0ycioBiieHa HCTOPUYECKH
000CHOBaHHBIM Pa3BUTUEM 3HAHUI Ha ONpPEEIEHHBIX TEOPETUUECKUX YPOBHSX. Tak,

B KypCe OpraHM4eCcKOi XMMUH BEIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIIACCHUECKOM
TEOPUH CTPOCHUSI OPTaHUYECKUX COSAMHEHUH, a TAaK)KE HA YPOBHE CTEPEOXUMHUYECKUX
U DJICKTPOHHBIX MPEJCTaBICHUM O CTpoeHUU BemecTB. CBeneHUs 00 M3ydyaeMbIX B
KypcCe BEIIECTBaxX JA0TCS B Pa3BUTUU — OT YTJIEBOJIOPOJIOB J0 CIOXKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIWHEHUHU. B Kypce OpraHudeckol XuUMHU TOJYyYarT pa3BUTHE
chopMUpOBaHHbBIE HAa YPOBHE OCHOBHOIO 00IIero 0o0pa3oBaHHs NEpBOHAYAIbHbBIE
IPEICTABICHUSI O XUMHUYECKON CBS3H, KJIacCCHU(UKAIIMOHHBIX MPHU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUYECKON PEaKIUU.

I[Ton HOBBIM yrjaom 3peHuUss B TMpeaMere «XuMHUs» 0a30BOr0 YPOBHS
paccMaTrpuBaeTcs M3Y4YeHHBIH Ha ypOBHE OCHOBHOrO 00Imero o0Opa3oBaHus
TEOPETUUECKUIN MaTepral U (PAaKTOJIOTHYECKUE CBEICHHS O BEIIECTBaX U XUMUYECKON
peakuuu. Tak, B uyacTHOCTH, B Kypce «OOmas u HeopraHMYecKas XHUMHD)
00y4arImuMes MPeI0CTaBISAETCS BO3MOKHOCTh OCO3HATH 3HAYEHUE MEPUOTUYECKOTO
3aKOHAa C OOIIETEOPETUYECKMX U METOJOJOTUYECKUX TO3HIMM, TIy0Ke MOHSITh
UCTOPUYECKOE HW3MeHeHHWe (YHKIMH 3TOro 3akoHa — OT oOoOmarome 10
OOBSCHSIONIEH U TTPOTHOZUPYIOIIEH.

Envnast cucremMa 3HaHWW O Ba)XHEMIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NPHUMEHEHUHU, a TAKKE O XUMHUYECKHX PEaKUMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEeKaHUsI A0MoJHsgeTcs B Kypcax 10 u 11 kinaccoB aneMeHTamMu
COZIepKaHUsl, UMEIOIINMU KYJIbTYpPOJIOTHYECKUN U MIPUKIIATHON XapaKTep. DTH 3HAHUS
CIOCOOCTBYIOT HOHMMAHUIO B3aMOCBSI3U XUMUU C APYTUMU HayKaMH, PACKPBIBAIOT €€
pOJIb B IO3HABATEIbHOM M IMPAKTUYECKON NEATEIbHOCTU YEJIOBEKA, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPUH U TPAKTUIECKIX
MPUIOKCHU XUMHH, MOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX ITPOOJIEMax, CBI3aHHBIX C XUMHUEH, KpUTUUECKH OCMBICIIUBATh
MH(pOpMaLKIO U IPUMEHSTH €€ IJIsl MOMOIHEHUS 3HAaHUH, PEIICHNS UHTEIJIEKTYaIbHbIX
U SKCIIEPUMEHTANIbHBIX HCCIEI0BATEIbCKUX 3a/ad. B 1enoMm coaepxaHue yd4eOHOTo
npenMera «XUMHEs JaHHOTO YPOBHSI H3yU€HUsI OPUEHTUPOBAHO HA (JOPMUPOBAHHE Y



00y4YaroIIKUXCsl MUPOBO33PEHYECKON OCHOBBI JJII NOHMMAHHS (PUIOCO(DCKUX HUACH,
TaKMX KakK: MaTepUaJIbHOE €IMHCTBO HEOPraHMYECKOr0 W OpPraHu4ecKoro Mupa,
00yCJIOBJIEHHOCTh CBOMICTB BEILIECTB MX COCTABOM M CTPOECHHMEM, IIO3HABAEMOCTb
NPUPOJHBIX SBICHUW ITyTEM DOKCIEPUMEHTA W PELIECHUS IPOTUBOPEUYUN MEKIY
HOBBIMHM (DaKTaMH U TEOPETHUUYECKHMMHM MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B
pEIIEHUH YKOJIOTHYECKUX TPOOJIEM, a TaKKe MPOOIeM COePEKEHUS SHEPTETUUECKUX
PECYPCOB, ChIPbsl, CO3JaHUSI HOBBIX TEXHOJIOTUIA U MaTEPUAJIOB.

B nmnnane pemeHus 3amad  BOCIUTAHUSA, pa3BUTHS M COLMANIM3ALUU
OoOy4YalIIMUXCs NPHUHATBIE MNPOrpaMMOl MO XUMHUM MOAXOABl K OMNPEICICHUIO
COJIEp)KaHUA M  TIOCTPOEHUSA  MpeAMeTa  IpeaycMaTpuBaroT  (HOpMHpPOBAHUE
YHUBEPCAJIBHBIX yY€OHBIX NEUCTBUNA, UMEIOUIMX 0a30BOE 3HAYEHUE JUIS Pa3IUUYHBIX
BUJIOB JICATEIBLHOCTH: PEICHUs Po0JIeM, MOUCKa, aHalln3a U 00paboTKH HHpOpMAIH,
HEOOXOJIMMBIX JJIi NPUOOpPETEeHUs] OIbITa MPAKTUYECKONM M HCCIIeI0BaTENbCKOM
NeSTeIbHOCTH, 3aHUMAaIOIIe Ba)KHOE MECTO B TO3HAHUU XUMHUHU.

B mnpakTtuke mnpenojaBaHus XMMHMHM KakKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaAK U HA YPOBHE CpeIHEro oOuiero oOpa3oBaHMs, MPHU ONpPEIEICHUU
COJIEp)KAaTEIbHOM XapaKTEPUCTHKU Iefied M3y4YeHHUs TNpeaMeTa HarnpaBlIeHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAAUIIMOHHO TNpuU3HAETcss (opMUpOBaHHE OCHOB
XUMHYECKOW HayKd Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JESTEIbHOCTH YeJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KyJnbTypbl. C
METOJIMYECKOM TOYKM 3pEHUs TaKOM MOAXOJ K ONpENEleHHIO IeNed H3y4YeHUs
peaMeTa SIBISETCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHs TJIaBHBIMU LIENISMU HM3Yy4YEeHHUS NpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (opmHupoBaHUE CUCTEMBbl XMMHUUECKUX 3HAaHWN KaK BaKHEWIIEH COCTaBISIONIEH
€CTECTBEHHO-HAy4YHOW KAPTHUHBI MUpPa, B OCHOBE KOTOPOW JIEKAT KIIFOYEBBIE

NOHSTHS, PyHIaMEHTaAIbHbBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKA HAYKH,

YCBOCHUE U TIOHMMaHue CYIIIHOCTHU JOCTYITHBIX 00001eHI
MHUPOBO33PEHUECKOT0 XapakTepa, O3HAKOMJIEHHWE C HCTOpUEH WX pa3BUTUA U
CTAaHOBJICHUS;

e (QopMHupoBaHHE W PA3BUTHE MPEJCTABICHUNM O HAYYHBIX METOJaX ITO3HAHUS
BEIIIECTB U XUMUUYECKHUX PEAKIIMK, HEOOXOIUMBIX JIJIsI TPUOOPETEHUS] YMECHHIMA
OPUEHTUPOBATHCSI B MUPE BEIIECTB U XMMUUYECKUX SIBIICHUIN, UMEIOIIIUX MECTO
B IPUPOJIE, B MPAKTUYECKOMN U MMOBCETHEBHOM )KU3HU;

® pa3BUTHE YMEHUH M CIIOCOOOB NEATEIIBHOCTH, CBS3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHHEM  XHUMHYECKOTO  JKCIIEPUMEHTa,  COOJIOJICHUEM  IpaBUII
6e3omacHOro oOpamieHus ¢ BeEeCTBAMHU.

Hapsiny ¢ sTtuMm, coaepskaTeiabHas XapaKTEpUCTUKA el W 3aJad HU3ydeHUs
npeaMeTa B IporpaMMe Mo XUMUK yTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TIPHOPUTETAMH B CHCTEME cpeaHero oomiero ooOpasoBanus. CerogHs B
MPENOJaBaHUN XMMHUHU B OOJBINEH CTENCHU OTHAETCA MPEANOUYTEHHUE MPaKTHUYECKOU
KOMIIOHEHTE COAEpKaHusI O0y4YeHHs, ODUEHTUPOBAHHOM HAa MOJATOTOBKY BBIITYCKHUKA
001meo0pa3oBaTeIbHOM  OpPraHW3allid, BIQJACIONIETO HE HAOOpOM 3HAHUH, a
(GYHKIIMOHATLHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSMH aKTHBHOTO



MOJIyYEHUs 3HAHUW U IPUMEHEHUS UX B PEAIbHOM KU3HU JJIsSl pEUICHUS TPAKTUYECKUX
3a/1au.

B cBsi3u ¢ 3TUM Npu U3yUYeHUU npeameTa « XUMus» JOMUHHUPYIOIIEE 3HAaUCHHE
MpUOOPETAIOT TaKWE LETU U 3a]]a4H, KaK:

afganTanusi oOyd4arolmuxcsi K YCJIOBUSIM JIMHAMUYHO DPAa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHNE UHTEIUIEKTYaIbHO PA3BUTON JUYHOCTH, FTOTOBOM K caMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPUHITHIO FPAMOTHBIX PEIICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYyaIUsX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHECHUEM;

dbopmupoBanre y  oOydYarOlMXCS  KJIIOYEBBIX  HAaBBIKOB  (KJIFOYEBBIX
KOMIIETCHIINI), HMMEIOIIUX YyHUBEPCAIbHOE 3HAUEHHUE IS Pa3IUYHBIX BHJIOB
NESTeNIbHOCTH: pelIeHHs] MpoOseM, MOMCKa, aHajau3a U o0paboTku HMH(OpMaIuH,
HEOOXOUMBIX JIJIsl IPUOOPETEHUS ONBITA JIEATEILHOCTH, KOTOpast 3aHUMAET Ba)KHOE
MECTO B IMO3HAHUM XUMHUM, a TaKXKe JJIg OLEHKH C TMO3UIMI HKOJIOTUYECKOU
0€30MaCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUYECKUX MPOIIECCOB HA OPraHU3M
YeJI0BEKa U IPUPOIHYIO CpPeNy;

pa3BUTHE I[I03HABATEIbHBIX HMHTEPECOB, HMHTEIUICKTYAJIbHBIX M TBOPUYECKHUX

CHOCOOHOCTEH 00yYaroluXcs: CIOCOOHOCTH CaMOCTOSTEIBHO MPHOOPETaTh HOBBIE
3HaHUSl TI0 XUMHUU B COOTBETCTBUMU C KM3HEHHBIMU TMOTPEOHOCTSMHM, HCIIOIb30BATh
COBpPEMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJOTUM JJIsl MOUCKA M aHalu3a y4yeOHOU u
Hay4YHO-TIONYJISIPHON MH(DOPMAIIUU XUMUYECKOTO COJEPIKAHMS;
(dopMupoBaHHE W pa3BUTHE y OOYyYarOUIMXCS ACCOLMATUBHOTO U JIOTMYECKOTO
MBILUICHHS], HAOJII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJAMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUU U TMPOBEIACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,

BOCIIUTAHUE Yy  oOOydawommxcs YOekKJIEHHOCTH B  T'YMaHUCTHYECKOM
HAIPaBJICHHOCTH XHMHUHU, €€ BaXHOW pOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
paIMOHAIBLHOTO MPUPOIOTOIL30BaHUSA, TOMOJTHEHHUSI SHEPreTUYECKUX PECYpPCOB U
COXpAaHEHHsI TPHUPOJAHOIO PABHOBECHSA, OCO3HAHHUS HEOOXOJUMOCTH OEpeKHOro
OTHONICHHSI K TMPHUPOJE U CBOEMY 3[0POBbIO, a TaKkKe NPUOOPETEHUs: OIbITa
UCIIOJIb30BaHUSI TIOJIYYCHHBIX 3HAHWM JUIi TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUAX, CBA3aHHBIX C XUMUYECKUMH SBJICHUSIMU.

PaGovas mnporpamma mo xumuu I 8-9 KIaccoB OpHEHTHUPOBAHA Ha
peaiM3alio B IEHTpe oO0pa3oBaHUs €CTECTBEHHOHAYYHOW W TEXHOJOTUYECKOM
HampaBieHHocTedr "Touka pocra", co3ganHoro Ha 6aze MBOY "Cpennss
obmeoOpazoBaTenpHas 1mkoma M. A. HeBckoro" m. Mckpa ¢ 1enpro pa3BUTHS Y
00yYarIMXCcsi  €CTeCTBEHHOHAYYHOM, MaTeMaTH4ecKod,  MHQPOPMAIMOHHON
IrPaMOTHOCTH,  (OPMUPOBAHMUSI  KPUTHUYECKOTO M  KPEATHBHOTO  MBINIJICHHUS,
COBEPILCHCTBOBAHUS  HABBIKOB  €CTECTBEHHOHAYYHOM W TEXHOJOTHYECKOU
HAIMPABJICHHOCTH, a TaKKe JUIS MPAKTUYECKOW OTpabOTKM y4eOHOTO Marepuana o
yaeOHbIM TipeameTam "dusuka", "Xumus", "buonorus".

B y4ueOHOM muiane cpemHero o0miero oopa3zoBaHus MpeaMeT « XUMHUSD 0a30BOTO
YPOBHS BXOJIMT B COCTaB MPEIMETHON 0051acTh «ECTECTBEHHO-HAyUYHbIE TPEAMETHD.

O01mee 4rco 4acoB, OTBEAEHHBIX /IS U3YUCHHSI XUMUH, HA 0230BOM YPOBHE
cpeaHero oo01ero o0pa3oBaHusi, COCTaBsAeT 68 YacoB:



B 10 xmmacce — 34 gaca (1 gac B Hezeln0),
B 11 xmacce — 34 gaca (1 gac B Hezen0).



TOUYKA \!pocm
COAEP) XAHUE OBYYEHMUASA

10 KVIACC
OPTAHUYECKAS XUMMUA

Teopernyeckue OCHOBbI OPraHMYeCKOM XMMHUU

[Ipenmer opraHmyeckOoM XWUMUH: €€ BO3HUKHOBEHUE, PA3BUTHE W 3HAUYCHUE B
MOJYyYEHUN HOBBIX BEIIECTB M MaTepUaigoB. Teopus CTPOEHUS OPraHUYECKHX
coenunennii A. M. bytiepoBa, €€ ocHOBHbIE MOyOKeHUS. CTpyKTypHBbIE (POpPMYIIbI
OpraHn4YecKux BemecTB. ['omonorus, nzomepusa. XuMU4eCKas CBSI3b B OPraHUYECKUX
COEMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenue o kiIaccu(puKaMKM OpraHUYECKUX BemiecTB. HomeHknaTypa
OPraHWYECKUX COCJUHEHUN (CcUcTeMaThueckas) W TpPUBHAIbHBIE  Ha3BaHUS
BAXHEUIIUX ITPEICTABUTENEN KIACCOB OPTaHUYECKUX BELIECTB.

OKCIIEPUMEHTAIIbHBIE METOJbl M3YyYEHUS BEUIECTB W UX MPEBPAIICHUN:
03HAKOMJICHHE ¢ 00pa3IiaMy OpraHUYECKHUX BEIIECTB U MaTepuajiaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJl OPTraHMYECKUX BEIIECTB, HAONIOJCHHE U OIUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPAILCHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (TU1aBjIeHUE, OOyTJIMBAaHUE U TOPEHUE).

YrieBoaopobl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUU psaa. MeTraH U 3TaH —
OPOCTEHININEe TPEICTABUTEIM QJIKAaHOB: (PU3MUECKHME W XUMHUYECKHE CBOMNCTBA
(peakiuu 3aMeIIeHus U TOPEHUs ), HaX0XKACHUE B IPUPO/IE, TOTYUCHUE U PUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAM. DTWIEH U MNPOIMMIEH —
NPOCTEUINIE TIPEICTABUTENIM AQJIKCHOB: (HU3WYECKHUEe UM XHUMHYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHMS, TAJOTEHUPOBAHUWSA, TUApATallUd, OKUCICHUS W
MOJIMMEPU3AIUH ), TIOTYICHHUE U PUMECHECHHE.

Ankanuensl: OytaaueH-1,3 u MerunOytamuen-1,3: CTpoeHHE, BaKHEHIIHE
XUMHUUYECKHE CBOMCTBAa (peakiusi mnoiauMmepuszanuu). I[lomydeHue CHHTETHYECKOrO
Kay4dyKa U pEe3UHBI.

AJIKVHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTUYECKUH psl. ATIETHIICH —
NPOCTEHINNIA TPEICTABUTENH AIIKMHOB: COCTaB, CTPOCHHE, (PU3NUECKIE U XUMUYECKHE
CBOMCTBAa (peakuWu TUIPUPOBAHUS, TaJOT€HUPOBAHUSA, THUAPATALNHN, TOPEHUS),
NOJIyYEHUE U IPUMEHEHUE.

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TaJOreHUPOBAHUS M HUTPOBAHMS), MOJYYEHHUE U NpuUMEHeHue. Tomyodr:
COCTaB, CTpOEHHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (PEaKliy TaIoTeHUPOBAHUS
Y HUTPOBAHUA), OJIydYeHUE U NpuMeHeHue. TOKCHYHOCTh apeHoB. [ eHeTnueckas CBsI3b
MEXY YIJIEBOJOPOIaMHU, IPUHAICKAIUMH K PA3TUYHBIM KJIACCAM.

[IpuponHple HCTOYHUKHM YIVIEBOJMOPOAOB. lIpuponHbIi ra3 W MOIYTHBIC
HepTsaubie Ta3zbl. HedTs u e€ mpoucxoxaenue. CrocoObl mepepaboTku HePTH:
MEPEroHKa, KPEKUHI (TEepMHUUYECKHUH, KaTaIUTHYECKui), mnuponu3. I[IpoayKkrer
nepepaboTKu HEPTHU, X MPUMEHEHHE B IPOMBIIIUIEHHOCTH U B ObITY. KaMeHHbI# yronib
U IIPOJIYKTHI €ro nepepadoTKu.
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OKCNEepUMEHTAIbHbIE METOJbl M3YyYEHHs] BEIIECTB U UX )
MpeBpalleHuii: O3HaKOMJIEHHWE ¢ oOpa3llaMH IUIacTMacC, KaydyyKOB U PE3UHBI,
koutekuun «Hedtb» u «Yromwb», MOAEIMPOBAHUE MOJEKYJI YrIEBOAOPOAOB H
raJIoreHOMPOU3BOAHBIX, MPOBEICHUE MPAKTHUUECKOW padOThI: MOJIyYEeHUE STHIICHA U
U3y4YE€HUE €ro CBOMCTB.

Pacu€rnbie 3amauu.

BblunciieHuss 1O ypaBHEHHIO XHMHMYECKOM peakiuu (maccbl, 00BEMa,
KOJIMYECTBA MCXOAHOIO BELIECTBA WM MPOAYKTA PEAKIUHU IO H3BECTHBIM Macce,
00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJAHBIX BELIECTB WU MPOYKTOB PEAKIINH).

Kucnopoaconepkaiiye opraHn4ecKkue COeIMHEHUS

[IpenenpHble OAHOATOMHBIE CHUPTBL. MeETaHON W 3TAHON: CTPOECHUE,
duznyeckue W XMMHUYECKHE CBOWCTBAa (peakiMu C aKTUBHBIMU MeETaJIaMu,
raJIoreHOBOAIOPOJIaMU, TOPEHHE), NpUMEHEHHE. BoJopoJIHbIE CBSI3UM  MEXIY
MOJIEKYJIaMH CIIUPTOB. JleficTBHE MeTaHOJIa 1 3TaHOoJIa HA OPraHU3M YeJIOBEKa.

MHoroaroMHble CIUPTHL. DTUICHTIUKOJb U TIIULEPUH: CTPOCHUE, PU3HUECKUE
Y XMMUYECKHUE CBOMCTBA (B3aUMO/JICHCTBHE CO IIEIOYHBIMU METANIaMH, KAU€CTBEHHAs
peakiys Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. [I[pumenenue
IJIMLEPUHA U STUICHTIIUKOJIS.

@deHon:  CTpOeHUE MOJIEKYNbl, (QU3NYECKUE U XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenona.

Anpaeruapl U KeToHbl. @opManbIeru, aleTalbIeru: CTpoeHue, GU3ndecKue
U XUMHYECKUE CBOMCTBA (PEaKIMU OKUCIEHUS W BOCCTAHOBJICHUS, KauyeCTBECHHBIC
peaKIvm), MoTyuYeHrue U IPUMEHEHHUE.

OnHOOCHOBHBIC TIPeCIbHBIC KAPOOHOBBIE KUCIOTHL. MypaBbrHas U YKCYCHas
KUCJIOTBI: CTpOEHHE, (U3NYECKHEe M XUMHUYECKHE CBOMCTBa (CBOWMCTBA, OOUIME IS
KJ1acca KUCIIOT, peakuus dTepuuKanum), noirydeHue u npumeHenrne. CreapuHoBas v
OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTENN BBICHIMX KapOOHOBBIX KHCJIOT. Mblia Kak
COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JIEHCTBUE.

CrnosxHble 3(UpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonorudeckas posb KUPOB.

VYrneBossl: cocTaB, Kiaccuukaius yrieBo10B (MOHO-, TU- U MTOJUCAXAPUIBI).
['moko3a — mpocTedmuii  MOHOcaxapwa: OCOOCHHOCTH CTPOSHHUS MOJICKYJIHI,
du3nUecKkue U XUMHUYECKHE CBOMCTBa (B3ammojelicTBue ¢ ruapokcuaom menu(Il),
OKHCJICHHE aMMHUAYHbIM pacTBOpoM okcuaa cepedpa(l), BocctanoBnenue, OposkeHue
TJIFOKO3bI), HAX0XACHHUE B IIPUPOJIE, IPUMEHEHHE, Onooruyeckas poib. dotocunres.
®pyKTO3a KaK U30MEP IITFOKO3bI.

Kpaxman u nemnrono3a kak npupoAHbie nonaumepbl. CTpoeHue Kpaxmana u
HeUto03bl.  DuU3NUecKne M XUMUYECKHE CBOMCTBA Kpaxmana (THIpOJIH3,
KaueCTBEHHAsl Peaklysi C HOJOM).

OKCNepUMEHTaJIbHbIE METOAbl M3YYEHUs BEIIECTB M HX MPEBPAILCHUN:
mpoBe/ieHre, HAONMIO/IEHWe U OMKMCAHHME JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAuE€CTBEHHBbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCJIEHUE HTaHOJIA
okcugoM Meau(Il)), MHOroaroMHbIX CHHPTOB (B3aMMOJEHCTBHE TIIMIIEPUHA C
ruapokcuaoM Mmeau(Il)), anpnernoB (OKUCIEHHME aMMHAYHBIM PACTBOPOM OKCHJIA
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cepeopa(l) u runpoxcuaom meau(Il), B3anmopaeiicTBue Kpaxmana ¢ '
MOJIOM), TPOBEACHUE MPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnpie 3amaumn.

Brluuciaenuss 0o ypaBHEHHMIO XHMMHMUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOJYKTa PEaKlUU MO H3BECTHBIM Macce,
00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJAHBIX BEUIECTB UM MPOYKTOB PEAKIINH).

A3oTcojiepKalire OpraHuueckue COeTMHECHHUS.

AMMHOKHUCIOTHI Kak aMm(pOTEpHbIE OpraHnueckue coequuenus. usndyeckue u
XUMUYECKHE CBOMCTBA aMHHOKHUCIOT (HAa MpuMepe TiuluHa). buomoruueckoe
3HauYeHHE aMUHOKUCIOT. [lenTumapl.

benku kak mnpupoaHble BBICOKOMOJEKYJSIpHBIE coeAuHeHus. I[lepBuuHas,
BTOpPUYHAS U TPETUUHAS CTPYKTypa OeIKoB. XMMUYECKHUE CBOMCTBA OEITKOB: TUIPOJIU3,
JIEHATypallusl, KAYeCTBEHHBIE PeaKI[UU Ha OCJIKU.

DOKCrepuMEHTaIbHbIE METOAbl M3Y4YEHUs BEIIECTB M UX MPEBPAICHUN:
HaOJII0JIEHNE W OIMHCAHHE JIEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OENKOB MpHu
HarpeBaHWU, IBETHBIC PEAKIIUU OEIKOB.

BricokoMoekynsipHbie cOeUHEHUS

OCHOBHBIE TIOHSTUSI XUMHU BBICOKOMOJICKYJISIPHBIX COCIWHEHU: MOHOMED,
MOJIMMEP, CTPYKTYpPHOE 3BEHO, CTEIMEHb MOJMMEPHU3AllUU, CPEIHSIST MOJEKYJspHas
Macca. OCHOBHBIE METOJbI CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3AIUS U TTOJIMKOHACHCAITHSI.

DOKCnepuMEeHTaIbHbIE METOABl M3Y4YCHHUS BEIIECTB M WX TMPEBPAIICHUN:
O3HaKOMJICHHE ¢ oOpaslamMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBS3H.

Peanuzarust MeXIpeAMETHBIX CBsI3e MPU U3YUYEHUN OpraHnyecKkor Xumuu B 10
KJIacCe OCYIIECTBIISCTCS Yepe3 HMCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TOHSTHH, SBISIOMIUXCS CUCTEMHBIMHU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO6me ecTecTBEHHO-HAYUYHbIE TOHSTHS: SBJIEHWE, HAy4HbIH (haKT, TUIIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KiIaccu(UKaius, MEepUOJUIHOCTh, HAOIIOJEHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duzuka: Marepus, OHEprus, Macca, aroM, DJJEKTPOH, MOJIEeKyJa,
HHEPTeTUYECKHUI YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(duznyecKre BeIMUYUHbBI U €IUHUIBI UX U3MEPECHHUS.

buonorus: xnmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpPraHU3ME,
doTocHHTE3, OHOJIOTHYCCKH AaKTHUBHBIC BemecTBa (OCNIKH, YIJICBOABI, KHUPBI,
dbepMeHTHI).

['eorpadusi: MuHepaibl, TOpHBIE MOPOABI, MOJE3HBIE HMCKOMAEMBbIE, TOILIUBO,
PECYPCHI.

TexHonorus: NuIeBbie MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO TUTAHMS, MOIOIIIE
CpencTBa, JIEKAPCTBEHHbIE M  KOCMETHMUYECKHE Ipenaparbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
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OBIIASA U HEOPT'AHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHMH

Xumudeckui aneMeHT. AtToM. Sapo atoma, U30TOMbBL. DIEKTPOHHAS 000JI0UKA.
DHepreTUYecKue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTaNIH, S-, p-, d- AIEMEHTHI.
OcobeHHOCTH pacrpeielieHHs] DJIEKTPOHOB MO OpOUTaldsiM B aToMaxX »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpALIHS aTOMOB.

[Tepnoguuecknii 3axkoH u Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CBsi3zb nepuoguyeckoro 3axkoHa u Ilepronnueckoil CUCTEMBI
xuMuyeckux aneMeHToB /1. 1. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX WUMU
MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIAaM U epuojaM. 3HAYEHUE MEPUOIUUECKOTO
3aKOHA B pa3BUTUU HAYKHU.

Crpoenne BemiecTBa. XHUMHYECKass CBs3b. Buapl XUMHUYECKOW CBA3U
(KoBaJieHTHAs HEMOJSIpHAasT U TMOJspHas, HMOHHAsA, MeTauinyeckas). MeXaHU3MBI
o0pa30oBaHusl KOBAJEHTHON XMMHUYECKOHN CBsI3H (OOMEHHBIN U JIOHOPHO-AKIIENTOPHBIN).
Bonopoanast cBsizb. BaneHTHOCTBb. DIEKTpOOTpULATENIBHOCTh. CTENEHb OKHUCICHUS.
NoHBI: KATUOHBI U AaHUOHBI.

BeniecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH TTOCTOSTHCTBA
COCTaBa BelIECTBA. THUIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHuIX cucremax. VICTMHHBIE W KOJUIOMAHBIE PaCTBOPBI.
MaccoBas 101151 BEHIECTBA B PACTBOPE.

Knaccudukanms HEOPraHUYECKUX COCUHEHUIA. Howmenknarypa
HEOPraHWYECKUX BellecTB. ['eHeTHueckas CBS3b HEOPraHUYECKUX  BEIIECTB,
MPUHAJICKAIIMX K pa3IUYHBIM KJlaccaMm.

Xumuueckass — peakums.  Knaccudukanuys — XMMHUYECKHMX — peakiuid B
HEOPraHWYECKOW U OPraHUYECKON XUMUU. 3aKOH COXPAHEHUSI MAaCChl BELIECTB, 3aKOH
COXpAHEHUS U MPEBPAIICHUS SHEPTUU NMPU XUMUYECKUX PEaAKIUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3luyHbIX (akTopoB. OOpaTuMbIe
peakuuu. XuMUYeCcKoe paBHoBecue. DaxkTopel, BIMAIOLNIME HAa  COCTOSHHUE
xuMmmuyeckoro pasHosecus. [Ipunnun Jle [latense.

DnekTponuTudeckas auccoruaius. CuibHble U cliadble 3ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJasl, HEUTpAJIbHAS, LIEJIOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHUS BEIIECTB M WX MPEBPALLICHUN:
neMoHcTpanusi Taonun «llepuoguyeckas cucrema XxumMudeckux siaemeHToB . .
MenpeneeBa», W3y4eHHE MOJEICH KPUCTALTMYECKUX PEIIETOK, HAONIOACHHE W
ONMHMCaHUE JEMOHCTPAIIMOHHBIX M JTA0OPATOPHBIX OMBITOB (Pa3IOkKEHHE MEePOKCHIa
BOJIOPO/Ia B IPUCYTCTBUU KaTAJIU3aTOPA, ONPENEIICHUE CPEAbl PACTBOPOB BELIECTB C
MOMOIIBI0 YHUBEPCATHLHOTO HMHIMKATOPA, PEAKIIMM HOHHOTO OOMEHa), MpPOBEICHHE
MpakTU4Ieckoil paboThl «BnusHHE pa3iaudHbIX (HAaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuum».

Pacuérneie 3amaumn.
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Pacué€rel o ypaBHEHUSAM XUMUYECKUX PEAKLUN, B TOM YHCIIE )
TEPMOXUMHUYECKHE PACUETHI, PACUYEThl C HCMHOJB30BAHUEM IOHATHS «MaccoOBas HOJIA
BEILIECTBAY.

Heopranuueckasi xumms

Hewmeramnsl. [Tonoxenne HemeramnoB B [lepuoandeckon cucTeMe XUMHYECKUX
sanementoB JI. M. MengeneeBa U OCOOEHHOCTH CTpoeHus aTomoB. Dusznueckue
CBOMCTBA HEMETAJJIOB. AJLTOTPOIHUS HEMETAJIOB (HAa MpUMEpEe KUCIOpOJa, CEpHI,
docdopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BaXKHEUIIMX HEMETA/UIOB (Tajlor€HOB, CEphl, a30Ta,
docdopa, yriepoaa u KpeMHUS) U UX COSAUHEHUMN (OKCUIOB, KUCIOPOICOIEPAKAIIIIX
KHCJIOT, BOJOPOJIHBIX COETMHEHUN).

IIpruMmeHeHne BaXHEUIINX HEMETAIUIOB U UX COCAUHEHHUN.

Meraubl. Ilonoxenue meramnoB B Ilepronnueckon cucreMe XUMHUYECKUX
sanementoB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0YEK
atomMoB MeTaiuioB. OOmue Qusnueckue cpoiictBa meTawioB. CIuiaBbl METaIOB.
DIIEKTPOXUMHUYECKUH PsiJ] HAIPSIKEHU METAIIJIOB.

XUMHYECKUE CBOMCTBA BAXXHEHINIMX METAUIOB (HATPUM, Kaluil, KaJblIUi,
MarHui, allOMUHHN, [IUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHECHHI.

O6mue crmocoObl moyyeHuss MetauioB. [IpuMeHeHHe MeTaljioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHUS BEUIECTB W UX MPEBPAIICHUN:
U3y4YeHUEe KOJUICKIMU «MeTamibl M CIUIaBb», OOpa3lloB HEMETAIJIOB, peIIeHUE
OKCIICPUMEHTAIBHBIX 3aJlau, HAOJIOJICHUE ¢ ONHUCAaHWE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHIA AIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IEJI0YeH, KaUeCTBEHHBIE PEaKIIMU Ha KAaTUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérer maccel BemecTBa uiM 00bEMa Tra3oB IO M3BECTHOMY KOJUYECTBY
BEII[ECTBA, MAacCe UK 00BEMY OJTHOTO M3 YUYAaCTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Mmacchl (00bEMa, KOJTMYEeCTBa BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJHO U3 BEIIECTB
UMEET MPUMECH.

XuMus 1 )KU3Hb

Ponp xumum B oOecriedyeHUH HIKOJOTHYECKON, DHEPreTUYECKOW W MHIICBOM
0€30MacHOCTH, pPa3BUTUM MeEAUIMHBL. [loHATHE O Hay4YHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMHUUYECKUX PEAKIUH.

[IpencraBnenust 00 00X HAYYHBIX MPUHIIUTIAX TPOMBIIINIEHHOTO TIOTyYeHUs
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUpE BELIECTB W MAaTEpUANIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTepHalibl, KOHCTPYKLUMOHHBIE MAaTepHANIbl, KPACKU, CTEKJIO, KEpaMHUKa, MaTE€pUaIbl
IUTSl DJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHbIE YI0OpEHUS.

XuMUsg W 300pOBbE YEJIOBEKA: MPABUJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0E30MacHOT0 WCIOJIb30BAHMS IMPENapaToB OBITOBOW XMMHH B
ITOBCETHEBHOM JKU3HH.

Me:xknpeamMeTHbIe CBSI3H.

Peanuzanust MexXnpeaAMETHBIX CBSI3€U MPU U3YUYEHUHU 001 U HEOPraHUYECKOM
xumuu B 11 knacce ocyniecTBIsSI€TCS YEpe3 UCIIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-
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HayYHBIX TOHATUH, TaK U MOHATUH, SABIISIOIINXCS CHCTEMHBIMH JIJIsI
OTJICTILHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHBbIC IIOHATHS: HAay4YHBIA (DAKT, THUIOTE3a, 3aKOH,
TEOpHs, aHalM3, CHHTE3, KiIacCHU(pHUKAIMUA, TEPUOJUYHOCTh, HAONIOJCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHNE, H3MEPEHUE, SBJICHNC.

dusmka: MaTepus, dHEPrus, Macca, aTOM, DJICKTPOH, IMPOTOH, HEHWTPOH, HOH,
W30TOI, PaJMOAKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSHHE BEIECTBa, (PM3MYECKHE BCIMUYMHBI M CIMHHMIBI UX
M3MEpEeHUsi, CKOPOCTb.

buonorus: knetrka, opraHu3M, DOKocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpadwmsi: MuHEpasibl, TOPHBIC MOPOABI, MOJE3HBIC HWCKOMAEMbIC, TOILIUBO,
peCYpCHI.

TexHONOTHSA: XUMHUYECKass TPOMBINIICHHOCTh, METALTYPrusi, MPOU3BOICTBO
CTPOUTEIBHBIX  MaTEpPHAJIOB, CEIbCKOXO3SMCTBEHHOE IMPOU3BOJICTBO, IHUIICBAs
MIPOMBIIIIEHHOCTb, dapmareBTHICCKAs IIPOMBIIIJICHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKHX IPEnaparoB, TPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,
AJIEKTPOHHAS TPOMBINIIICHHOCTh, HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBHI OCBOEHUS

IHPOI'PAMMBI 11O XUMHUHMN HA BA3OBOM YPOBHE CPEIHEI'O
OBLIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS
oOyyaromuMucs TporpaMM  cpeaHero oOmero oOpa3oBaHus  (JIMUHOCTHBIM,
MeTanpeIMETHBIM U MpeAMETHBIM). HayuHO-MeToIn4yeckoil OCHOBOM Juisl pa3pabOoTKU
IUIAHUPYEMBIX PE3YyJbTAaTOB OCBOCHMSI NPOrpaMM CpEAHEro oOuiero oOpa3oBaHMs
ABJIETCSA CUCTEMHO-JESATEIIbHOCTHBINA MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-AESTENIbHOCTHBIM MOAXOJAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS NpeaMeTa « XUMHUs Ha YPOBHE CPEIHEro OOIIEero
0o0pa30BaHusl BbIIEIEHBI CIEAYIOLIME COCTABISAIONINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPAKIAHCKOM UIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOTIPEIETIEHUIO;

HaJIM4Kie MOTUBAIIUU K 00YUCHUIO;

LIEJICHANIPABICHHOE Pa3BUTUE BHYTPEHHUX YOEXIACHHM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH U UCTOPUUECKUX TPAIUIUK 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JESTEIbHOCTH IIEeHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMM, MPUCYIIMMH LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYME MPABOCO3HAHUS JKOJOTUYECKON KYJIbTYphl U CIHOCOOHOCTH CTaBHUTh
IEJTN U CTPOUTH KU3HCHHBIC TJIAHBI.

JIn4HOCTHBIE pEe3yJbTaThl OCBOEHUS MpeAMeTa «XUMHUS» JIOCTHUTaloTCs B
€IMHCTBE Y4YeOHOW ¥ BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMHU, COITMOKYJIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M
UjieaiaMu POCCUICKOTO TPakIaHCKOr0 00111eCTBA, MPUHATHIMU B OOIIIECTBE HOPMaMHU
M TpaBWIaMH  TOBEICHHS, CIOCOOCTBYIOUIMMH  TMpOIECCaM  CaMOIIO3HAHUS,
CaMOpa3BUTHsI U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YYarOIIUXCA.

JIn4HOCTHBIE  pe3yJbTaThl OCBOEHUS NpeaMeTra «XHMHUS»  OTPaKaroT
chOpMUPOBAHHOCTh ~ OTbITA TO3HABATEJIbHOW M MPAKTUYECKOW JI€ATEIbHOCTU
0o0OydJarImuxcsi MO peaju3alliyd MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIIe B
4acTH:

1) rpa’kaaHCKOro BOCIIUTAHMS:

OCO3HAHHA OOYYAIOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U OOS3aHHOCTEH,
YBaXEHUS K 3aKOHY U IIPABOMNOPSAJIKY;

NOPEACTABICHUS O COLMAIbHBIX HOpPMax M TMpaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATEIHHOCTH TIPU CO3JaHIH YISOHBIX
MIPOEKTOB, PELICHUHU Yy4YEOHBIX M IMO3HABATEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;

CIOCOOHOCTM TOHUMATh W TPUHUMATh MOTHUBBI, HAaMEpPEHHUS, JOTUKY U
apryMEeHTHI APYTUX MPU aHATU3€ PA3IMYHBIX BUJOB YUYEOHOU JIEATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHUSA:
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LIECHHOCTHOIO OTHOIIECHUS K HUCTOPUYECKOMY U HAYYHOMY

HACJICAUIO0 OTCUCCTBECHHON XUMUU;

YBaXEHUSA K TMPOIECCY TBOPYECTBA B 0OJACTH TEOPUM U TMPAKTUUYECKOTO
MPUMEHEHUSI XHWMHH, OCO3HAHUSI TOTO, YTO JOCTHIXKEHUS HAYKH €CTh pe3yJbTar
JUINTENIbHBIX ~ HAOMIONEHHM,  KPOMOTIMBBIX  SKCIEPUMEHTAIbHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

MHTEpECca U O3HABATEIbHBIX MOTUBOB B MOJIYYEHHH U MOCIEAYIOIIEM aHAIHU3E
MH(OPMALIMK O MIEPEIOBBIX TOCTHXKEHHUIX COBPEMEHHON OT€YECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBEJCHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBSI3aHHBIE C XMMHUUYECKUMH SBJICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEIIECHUS, OPHEHTHUPYSICh Ha MOpaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJACHHE U IOCTYNKU CBOMX TOBAPUIIEH C
MO3ULMNA HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUH ITHX
MOCTYIIKOB;

4) popMupoBaHUA KYJbTYPbI 310POBbSI:

NOHMMAaHMSI LEHHOCTeW 30pOoBOro ©  0Oe3omacHoro oOpasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3UYECKOMY U
MICUXMYECKOMY 370POBBIO;

coOMIOZIeHUsT TMpaBuil 0Oe30macHOro OOpalleHusi C BellecTBaMU B  OBITY,
MOBCETHEBHOM KU3HU U B TPYAOBOH ACSITEILHOCTH;

NOHUMAHUSA I[CHHOCTH TPAaBWJI  HUHIAUBUIYAIHHOTO M  KOJUIEKTUBHOIO
0€30MMacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOXKAIOIINUX 3JOPOBBIO U KU3HU JIOJCH;

OCO3HAHUS TIOCJICICTBUI M HEMPUATHS BPEIHBIX NMPUBBIUCK (yHOTpeOIeHUs
QJIKOTOJIs1, HAPKOTUKOB, KYPEHHS);

5) Tpy10BOT0 BOCIIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4e0HO-UCCIeI0BATEIBCKOM
JeSITEIbHOCTH, OOIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHUX BUIAX JAEATEIbHOCTH;

YCTAaHOBKHM HAa aKTUBHOE y4aCTHE B PEIICHUHU MPAKTUUYECKHUX 33]1a4 COI[UAIbHON
HaIPaBJICHHOCTH (B paMKax CBOEr0 KJacca, MIKOJIbI);

UHTEpeca K MPAKTHUYECKOMY H3YUYEHHUIO Npodeccuil pa3nyHOro pojia, B TOM
YHCIie HA OCHOBE MPUMEHEHUS MTPEIMETHBIX 3HAHUM 110 XUMUU;

YBOXECHHSI K TPYAY, JIIOASIM TPYJla U pe3ybTaTaMm TPYyI0BOM 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHAMBUAYaJbHOM  TPACKTOPUU
oOpasoBaHwus, OyayIien npoheccuu U peann3alui COOCTBEHHBIX )KU3HEHHBIX IJIAHOB
C yuY€TOM JHMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHUMHU, HWHTEPECOB U
oTpeOHOCTEN 00IIECTBA;

6) 7K0JI0THY€eCKOr0 BOCTIMTAHMS

HKOJIOTHYECKH IIeJIECO00Pa3HOr0 OTHOIICHUS K TPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHUS )KM3HU Ha 3eMIIe;

MOHUMAHUS TJIO0ATBHOTO XapakTepa OIKOJIOTHUECKUX MPOOIEM, BIHUSHHUS
HPKOHOMHYECKHX TPOIECCOB HA COCTOSIHUE TTPUPOTHON U COLMATIBLHOM CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH UCIOJIb30BAHUS IOCTUKEHUN XUMUU JJIsl pEHICHUS
BOIIPOCOB PALIMOHAIBHOIO TPUPOAOIIOIb30BAHUS;
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AKTUBHOTO HEMNPUATUS  JCHCTBUM, NPUHOCIIIMX Bpe.

OKpY’)KaloIle MNpUpOJHON cpele, yMEHUs MPOrHO3UPOBATh HEOIAroNnpUSTHBIC
AKOJIOTUYECKHE MOCIEACTBUS MPEANTPUHUMAEMbIX ICUCTBUN U IPENOTBPAIATh UX;

HaJu4usi Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, DKOJIOTHYECKON KYJIbTYpHI,
OMbITa JESATEIBHOCTH JKOJIOTMYECKON HAMpaBICHHOCTH, YMEHUS PYKOBOJCTBOBAThHCS
MU B MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIBHON MPAKTUKE, CIOCOOHOCTHU U
YMEHHUS aKTUBHO MIPOTUBOCTOATH UICOJIOTUU XeMOhoOuH;

7) 1eHHOCTH HAYYHOTI'O MO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MMOHUMaHUs CINEeUU(PUKH XUMHUU KaK HayKd, OCO3HaHUA €€ poiau B
GbOpMHUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIE€JIOCTHOTO
npeAcTaBieHUsT 00 OKPYXKAIOIIEeM MHUpPE KaK O €IWHCTBE MPUPOJABI M YEJIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U peHieHuu MpodJieM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAUMMOCTHU XUMUH JIJIs1 COBPEMEHHOM [TUBUITU3AIINY:

B €€ T'YMaHHCTMYECKOW HANpaBJICHHOCTH W BaXXHOW POJIM B CO3/IaHMH HOBOU 0Oa3bl
MaTepuaIbHON KYJIBTYPhI, PEHICHUH TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS

YEJIOBEYECTBA — CBIPbEBOM, JHEPreTUYECKOM, TMHUIIEBOM U  SKOJOTHYECKOU

0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIEYEHUU YCIOBUU YCHEIIHOrO TpyAa U
IKOJIOTUYECKH KOM(MOPTHOM KU3HU KaXKJOT0 YJIeHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH  METOJOB
MO3HAHUSI, HUCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaX, CIHOCOOHOCTH HCIIOIb30BaTh
moJiydaeMble 3HAHUsS JUIsl aHali3a W OOBSICHEHUS SIBIICHUM OKpYKAlolero Mupa u
IPOUCXOASAIINX B HEM W3MEHEHUW, YMEHUs JellaTb OOOCHOBAHHBIC 3aKJIIOUEHUS Ha
OCHOBE HaYUYHBIX (DAKTOB M UMEIOIINXCS TAHHBIX C IIEJIbI0 TTOJIYYSHUS JOCTOBEPHBIX
BBIBOJIOB,;

CIIOCOOHOCTH  CaMOCTOSITEJILHO HCIIOJIb30BaTh XHUMHUYECKHWE 3HAHUSA IS
pelieHus npo0jeM B peaibHbIX )KU3HEHHBIX CUTYaIUSX;

MHTEpeca K MMO3HAHMIO U UCCIIEI0BATEIIbCKOM IS TEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 |
caMo00pa30BaHMI0, K AaKTHBHOMY TIOJYyYEHHIO HOBBIX 3HAaHUH TI0O XUMHUU B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJa B Pa3IMYHBIX cdepax MpodecCHoHATHHOM
JEeSITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHHS Y4eOHOTO MpeaMmeTa «XuUMUs» Ha
YPOBHE CpeiHero 001ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE ISt dbopmupoBaHus MHPOBO33PECHUS oOyyaromuxcs
MEXIUCIUIINHAPHBIE (MEXIIPEJAMETHBIE) OOIEHAYYHbIC TOHSATHS, OTPaXKAIOIINE
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IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M CHeuupuKy METOJI0B

MO3HAHMS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPrus,
SBJICHUE, MPOIECC, CHUCTeMa, HAay4YHbIM (PaKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIe0BaHUE, HAOIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUE);

yHUBEpCaldbHble YyueOHble JeHCTBHs (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIEC,
peryisTuBHbIC), obecneunBaroye GopmupoBanue GyHKIIMOHAIBHONW IPAMOTHOCTHU U
COIMAIbHOM KOMIIETEHIIUN 00YYaIOIIUXCS;

CIIOCOOHOCTH 00YYAIOIIUXCS UCTIOIH30BaTh OCBOCHHBIE MEXIUCITUTIITMHAPHBIE,
MHUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIC yUeOHbIE ICHCTBUS B MO3HABATEIHLHON
1 COLMATIbHOM MPAKTHUKE.

MeramnpeameTHble  pe3yJbTaThl OTPAXalT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMHU MTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUSIMH.

OBnajseHre yHUBEepCalbHBIMU YU€OHBIMU TTO3HABATEIILHBIMU JICHCTBUSIMU:

1) 0a30BbIe JJOrHYecKue JeHCTBUSI:

CaMOCTOSITENIBHO (POPMYJIMPOBATH U aKTyaJIU3UPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh;

OTpeNeNsATh IeMH JeATeTbHOCTH, 3ajJaBas NapaMmMeTpbl W KPUTEPUH UX
JTOCTHXKEHHS, COOTHOCUTH PE3YJIbTaThl JEATEILHOCTH C TIOCTABICHHBIMHU IICJISIMHU;

UCIIOJIb30BaTh TPU OCBOCHHM 3HAHUN TPUEMBI JIOTUYECKOTO MBINLICHUS —
BBIJICJISITh XapaKTepHbIE MPU3HAKU TOHATHUM M YyCTaHABIMBAaTh MX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE TOHSATUS JUISi OOBSCHEHUSI OTACIbHBIX (DaKTOB U
SIBIICHU;

BBIOMPATh OCHOBAHMS M KPUTEPUH JIJIs KJIACCU(PUKAIIMK BEIIECTB U XUMHUYECKUX
peakuui;

yCTaHABIWBATh MPUYUHHO-CIEJACTBEHHBIE  CBSI3M  MEXAY  HU3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCykAcHUs (MHIYKTUBHBIC, EAyKTHUBHBIC, IO
aHAJIOTWH), BBIABISATH 3aKOHOMEPHOCTH W TPOTUBOPEYMS B PacCMaTPUBACMBIX
SBJICHUAX, (OPMYIUPOBATH BHIBOJIBI U 3aKIIIOUEHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS, MCIOJIb3yeMble B XHMHUHU CHMBOJIMYECKHE
(3HAKOBbIE) MOJIENH, MPEOOPa30BhIBATh MOJCIBHBIC MPEACTABICHUS — XUMHUYECKHI
3HaK (CUMBOJ) dJIEMEHTa, XUMUYecKasi popMmyJlia, ypaBHEHUE XUMUUYECKON peaKkInuu —
OpU PEHICHUH YYEOHBIX T[MO3HABATEIBHBIX M MPAKTUYECKUX 3a/1ay, MPUMEHSThH
HA3BaHHbIE MOJIEIbHBIE MPEICTABICHUS JUIsl BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 0a3oBbIe HCCJIe0BaTEIbCKUE IeHCTBUSA:

BJIaJICTh OCHOBAaMH METOJOB HAYYHOrO IO3HAHUSI BEIIECTB M XHUMHUYECKHUX
pEaAKLM;

dbopMyITUpPOBATH 1SN U 33]]a4H MCCIICIOBAHUSI, HCIIOJIB30BaTh ITOCTABICHHBIC U
CaMOCTOSITEIIBHO C(POPMYITHPOBAHHBIC BOIIPOCHI B KAUECTBE HHCTPYMEHTA MIO3HAHUS U
OCHOBBI JIs1 (POPMHUPOBAHUS THIIOTE3BI 11O TTPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX
CYXJCHUM;
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BJIQJIETh HABBIKAMU CAaMOCTOSITEJIbHOIO IUIAHUPOBAHUS U

MPOBEACHUS YUEHUUECKUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOMIOAaTh 32
XO0JIOM TIpOliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yJibTar, (HopMyJIUpOBaTH
00001IeHNsT U BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIEAOBAHUS,
COCTaBIIATH 00OCHOBAaHHBIN OTYET O MPOJICTITAHHON padoTe;

npuoOperaTh ONBIT  YYEHUYECKOW  HUCCIEIOBATEIbCKOM U MPOEKTHOU
JESTEIbHOCTH, MPOSBIIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOUCKY
METOJOB PEIICHUS MPAKTUYECKUX 3aj1a4, IPUMEHEHHUIO PA3ITUYHBIX METO/I0B MMO3HAHUS;

yMeHue paboTaTh C UU(PPOBBIM M aHAJIOTOBBIM O0OpPYJOBaHUEM IIEHTpA
€CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM HaIpaBlI€HHOCTH «Touka pocTta»
tpeboBanue ®I'OC 2021.

3) padora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B  PA3IMYHBIX HCTOYHMKaxX uHMopMmanuu (Hay4dHO-
MOMYJISIpHAs TUTEpaTypa XUMUYECKOTO COJIEPKaHMUsI, CIIPABOYHBIE TTOCOOUS, PECYPCHI
WuTepHera), aHaM3upoBaTh HHGOPMALIMIO PA3IMYHBIX BUAOB U (DOPM MPEACTABICHUS,
KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTD;

dbopMyIHUpOBaTh 3aMpoChl U MPUMEHSATH Pa3IUYHBIE METOJbI MPU TOUCKE U
otbope nHbopmaIu, He0OX0AUMOM JIJIs1 BEIOJIHEHUs YUeOHBIX 3a/1a4 OMPeIeIEHHOTO
TUIIA;

npuoOpeTaTh ONBIT HUCMOJIL30BaHUS HH(DOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMAJIBbHYH  (QopMy  TIpeacTaBICHUS
uHdopmaIuu (CXembl, TpaQuKu, TUarpaMmbl, TAOIHUIIbI, PUCYHKU U JPYTHUE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJICTBA MPU PabOTE ¢ XUMUUYECKOU
uHdopMaIen: MPUMEHITh MEXIPeIMETHbIE ((PU3NUECKHE U MAaTEMaTUYECKHE) 3HAKH
U CUMBOJIBI, (POpMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJI30BaTh M TPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJMYECKHE  CpEICTBa
HaTJISITHOCTH;

yMeHHe 00pabaThIBaTh U MPEACTABIATH HH(DOPMAIIHIO MOJYYSHHYIO C TTOMOIIBIO
u(pPOBOTO W aHAJOTOBOrO OOOPYJIOBaHUS IICHTpPA E€CTECTBCHHOHAYYHOU U
TEXHOJIOTMYECKOM HampaBieHHOCTH « Touka poctay TpeboBanne ®I'OC 2021.

OBiajieHre yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JAEHCTBUSMMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMbI B XOJE IUaiora W/WUiu
JMCKYCCHH, BBICKA3bIBaTh HAEH, (HOPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHM S TIPEJITIOKEHHOW 3a/1a4K;

BBICTYNaTh C MPE3CHTAIMEl pPe3yJbTaTOB IO3HABATEIBHOW JIESTEIbHOCTH,
NOJIYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IPU BHIITOJIHEHUHU
XUMHYECKOTO JKCIIEPUMEHTa, MPAKTHUYECKOW pabOThl MO MCCIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pean3aluy y4eOHOTO MPOoeKTa U (OPMYIHPOBATH BHIBOIBI T10
pe3yabpTaTaM MPOBEAEHHBIX HCCIENOBAHUI IyTEM COTJIACOBAHMS IMO3UIUMH B XOJ€
oOcCyXIeHus1 1 OOMEHa MHEHHSIMH.

OBJaieHne yHUBEPCAJIbLHBIMH PEryJATUBHBIMM 1€iiCTBUSIMH:

CaMOCTOSITEJIbHO ITUIAHUPOBATh M OCYIIECTBISATH CBOIO I[O3HABATEIbHYIO
NEeSATEIbHOCTh, oOmpenensis €€ Uead M 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJUMOCTH  KOPPEKTUPOBATh IMpeAJiaraéMblil  alropuT™M JIEUCTBUN  MpH
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BBITTOJITHCHUH YYEOHBIX W HCCIEIOBATEIbCKUX 3aj]a4y, BBIOHMpATh

HauOosee 3PPEKTUBHBIN cIOCOO UX PEHICHUs ¢ YUETOM MOIYUYEHUSI HOBBIX 3HAHUU O
BEILIECTBAX U XMMUYECKUX PEAKIIUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JESITEIHLHOCTH HA OCHOBE CaMOaHaIn3a u
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI 10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOCHUS Kypca « OpraHnyeckasi XuMHUsD) OTPaKaroT:

cOOPMHUPOBAHHOCTh  MPEJACTABICHUM O  XUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XUMHUH B TTIO3HAHUU SIBJICHUIN TPUPOIBL, B
(bOpMUPOBAHUY MBIIIJICHUS U KYJIbTYPbl TUYHOCTH, €€ (QYHKIIMOHAIBHOW IPAaMOTHOCTH,
HEOOXOUMOM NJisl PEIICHHS] MPAKTUYECKUX 3a7a4 U IKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 37I0POBbIO U IPUPOIHOM Ccpelie;

BIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHUM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONME TOHATUS (XUMHYECKUN JJIEMEHT, aTOM, 3JIEKTpOHHAas 000J0YKa
aTomMa, MOJIEKyJa, BAJICHTHOCTb, JJEKTPOOTPUIIATEILHOCTh, XHUMHUYECKas CBsI3b,
CTpykTypHas dopmyna (pa3BépHyTas W COKpamiéHHas), MOJb, MOJISIpHAs Macca,
MOJISIPHBINA 00BEM, YIJIEPOIHBIN CKENeT, PYyHKIIMOHATbHAS TPYIINa, paJauKal, H30Mepus,
W30MEpbI, TOMOJIOTHYECKUUA  Ppsii, TOMOJIOTH, YTIJEBOAOPOABI, KHUCIOPOA U
a3oTcojepIKalue  COCAUMHEHUS, MOHOMEp, TIOJIMMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJICKYJIIPHBIE ~COCAMHEHUS); TEOPUHM M 3aKOHBI (TEOpPHUS  CTPOCHHS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKoH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XUMHUHU;, MHPOBO33PEHUYCCKUE 3HAHUS,
JIeXkKaIIre B OCHOBE MOHUMAaHUSI TPUYMHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBJICHHM,
(dakToIOTUUECKHE CBEJACHHS O CBOMCTBAaX, COCTaBe, TMOJYYCHHH M 0OE€30MacHOM
UCIIOJIb30BAHUM BAXXHEHIITUX OPraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOU
NeSITeTbHOCTH YeTIOBEKa,

chOpMUPOBAaHHOCTh YMEHHH BBISIBISITH XapaKTEpPHbIE MPU3HAKH TOHSTHIA,
yCTaHABJIUBATh HMX B3aWMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHSATUS TIPH
ONMCAaHUU COCTaBa, CTPOEHHUS U NMPEBPALICHUN OPraHUYECKUX COEAUHEHUN;

chOpMUPOBAaHHOCTh YMEHUH HCIOJIB30BATh XUMUYECKYI0 CHMBOJUKY MJIf
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) hopmyn
OpPraHWYECKUX BEIIECTB U YPAaBHEHU XMMHUUYECKUX PEAKIINI, H3rOTABINBATH MOJEIH
MOJIEKYJ] OpPraHWYECKMX BEIIECTB [UIsl WJUIIOCTPAlMU MX XUMHUYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAaHHOCTh YMEHHM YCTaHABIMBATh MPUHAICKHOCTh H3YUYEHHBIX
OpPTaHMYECKHUX BEIIECTB MO UX COCTaBY U CTPOCHUIO K OMpeneaEHHOMY KJIacCy/TpyIine
COCIMHEHUI  (YIJIEBOJOPOIbI, KHUCIOPOA U  a30TCOJAEpXKAlllUe€  COEANHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI), JlaBaTh MM Ha3BaHUS MO CUCTEMaTUYECKOU
HomeHkiarype (IUPAC), a takxke NpuBOAUTH TPUBHAIIbHBIE HA3BaHUS OTAEJIBbHBIX
OpraHWYECKUX BELIECTB (ITUJIEH, MPOMWIIECH, alleTUIICH, 3TWICHIJUKOJb, TIULEPHUH,
denon, Gopmanbaerua, aneTalbIerul, MypaBbUHAs KHUCIOTa, YKCYCHash KHCIIOTa,
OJICMHOBAsI KUCJIOTA, CT€APUHOBAs KUCIIO0TA, TIII0K03a, PpyKTO3a, Kpaxmall, IeJUI0103a,
TJTUIMH);



TOUYKA \'pocm

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEAEIISITh BUIbI XUMHUECKOU )
CBSI3U B OPTaHMYECKUX COCUHEHUAX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHUSI MPUMEHATH MOJOXEHUSI TEOPUU CTPOCHUS
opranunyeckux BemectB A. M. ByTinepoBa mjisi 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MaCChl BEIIECTB;

c(hOopMUPOBAaHHOCTh YMEHHI XapaKTepru30BaTh COCTAaB, CTpOEHUE, (DU3NYECKUE
M XUMUYECKHE CBOMCTBA THUIHUYHBIX MPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHWYECKUX BelIeCTB (METaH, 3TaH, ATWJICH, MPOMUJIEH, aleTHieH, OyTaauen-1,3,
MeTunoyTaauen-1,3, OeH30J, METaHOJ, 3TaHOJ, STUJICHIJIMKOJb, TIUIEPHUH, (PeHod,
aneTanabAerul, MypaBbuHAs W YKCyCHasi KUCIOTHI, TJIFOKO3a, Kpaxmaj, LeJUII0J03a,
AMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh TE€HETUUECKYIO CBS3b MEXIYy HHUMU
YpaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKMX pEaKIUil ¢ UCHOJIb30BAHUEM
CTPYKTYPHBIX OpMYII;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh MCTOUHUKHU YTIEBOAOPOIHOTO
ChIpbsl (HEQTHb, MPUPOAHBIA Ta3, yrojib), CIOCOOBI MX NEPEPAOOTKH U MPAKTHUECKOE
MIPUMEHEHUE MPOJAYKTOB MEpepadOTKY;

chOpMUPOBAHHOCTh YMEHHUM TMPOBOJAUTH BBIYHCICHUS TI0 XUMHYECKUM
ypaBHEHUsM (Macchl, O00BEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaKIiy 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 MUCXOJHBIX BEIICCTB
WJIU TIPOJTYKTOB PEAKIINN);

c(hOpMUPOBAaHHOCTh YMEHHI BJIaIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIax
HAyYHOT'O MMO3HAHUS, UCTIOJIH3YEMbIX B XUMHH MPU U3YUYCHUH BEIIECTB U XUMHUYECKUX
SBJICHUH (HAOJIO/ICHUE, U3MEPECHHE, SKCIEPUMEHT, MOJEIMPOBAHKE), WCIIOIb30BaTh
CUCTEMHBIE XUMUYECKUE 3HAHUS JJIsSI IPUHSITHS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUX, CBI3aHHBIX C BEUIECTBAMH U UX TPUMEHEHUEM;

c(hOpMUPOBAaHHOCTh YMEHHMI COOJIOJATh NpaBUja IMOJB30BAHUS XHUMHUYECKOM
nocyion u jabopaTopHbIM OOOpYIIOBaHMEM, a TakXKe IpaBuUja oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMHU IO BBINOJTHEHUIO J1A00PATOPHBIX
XUMHYECKHX OTIBITOB;

chOpMUPOBAHHOCTh yYMEHUW IUIAHUPOBATH U  BBIMOJHATH XUMHYECKHUIH
AKCIIEPUMEHT (IIPEBPAIIECHUSI OPTAaHUYECKUX BEIIECTB MPHU HArpEBaHUU, TOTyUEHUE
ATUJICHA U U3YYECHUE €r0 CBONCTB, KAUYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaryparys 0eJIKOB IPU HarPEBaHHH, IIBETHBIE PEAKIIMU OCIKOB) B COOTBETCTBHUH C
paBUIaMU TEXHUKHA 0€301aCHOCTH TIPH OOpAIiCHUH C BEIIECTBAMHU U JJa00OPaTOPHBIM
000pyZOBaHUEM, TPEICTABIATh PE3yIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B ¢dopMme
3aMKCH yPaBHEHUI COOTBETCTBYIOMIMX PEAKIMiA U (HOPMYIHUPOBATH BHIBOIBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOpMHUPOBAaHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHpOpMaIIMIO, TOJy4aeMyl0 U3 Ppa3HbIX HCTOYHHUKOB (CpelcTBa MacCOBOM
nHdpopmanuu, MUHTEpHET U ApYyTHX);

chopMUPOBAaHHOCTH yMEHHI ~ coOmomaTh  TpaBWJIa  AKOJIOTHYECKH
11e1eco00pa3HOTo MOBEACHUS B OBITY U TPYAOBOM JACSITEILHOCTH B IEJSX COXPAaHEHUS
CBOEro 3J0pOBbsl M OKpYXalollled MPUPOJHOW Cpedbl, OCO3HABaTh OMNACHOCTb
BO3/ICMCTBUS HA KUBbIE OPTaHU3MbI ONPEACIEHHBIX OPraHUYECKUX BEIECTB, TIOHUMAs



TOUYKA \'pocm
cmpic  mokazarens [IJIK, mnosicHaTe Ha mnpumepax crnocoobl )
YMEHBIIICHUS U MPEJOTBPAILICHHS UX BPEIHOTO BO3JCHCTBUS Ha OPraHU3M YeJIOBEKa;

JUIsl OOyYaroUuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3J0POBbS: YMEHHE
MPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaxX TMO3HAHUSA BEIIECTB H
XUMUYECKUX SIBIICHUH;

JUTSL CJICTIBIX M CJIA00BUISAIIMX O0YYAOIINXCS: YMEHUE UCTIOJb30BaTh PelibehHO-
TOYEYHYIO0 cucTeMy oOo3HadeHuit JI. bpaiins muis 3anucu XxumMmudeckux (Gpopmyi.

11 KVIACC

[IpeameTHbIe pe3ysbTaThl OCBOCHUS Kypca «O011as 1 HeopraHuueckas XuMus»
OTPAXKAalOT:

chOpMUPOBAHHOCTh  NPEJACTABJICHHUI: O  XUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMMHH B TTIO3HAHUU SIBJIEHUM MPUPOIbI, B
(bOpMUPOBAHUY MBIIIJICHUS U KYJIbTYPbl TUYHOCTH, €€ (DYHKIIMOHAIbHOW IPAaMOTHOCTH,
HEOOXOUMOM NJisi PEIICHUS] MPAKTUYECKUX 3a7a4 U IKOJOTUYECKHM OOOCHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBbIO U MPUPOTHOMN CPETIE;

BJIQJICHUE  CUCTEMOW  XUMHUYECKUX  3HAHMH,  KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONIME TOHATHS (XMMHYECKUH JJIEMEHT, aToM, H30Tom, S-, p-, d-
AJICKTPOHHBIE OpOWUTATIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, JJICKTPOOTPUIATEIbHOCTh, CTENEHb OKHUCICHMS, XMUMHUYECKas CBS3b
(KoBanieHTHAs, MOHHAS, METAUIMYECKAsl, BOJOPOHAsS), KPUCTAIUIMUECKasl pemieTka,
TUAMBl ~ XUMHUYECKUX  PEaKUUid,  pacTBOpP,  DICKTPOJUTHI,  HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAS  JUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakiMi, XWMHUYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKOW AUCCOUMaluy, nepuoanueckuit 3akoH . 1. MenaeneeBa, 3akoH
COXpPAHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS W TPEBPAIICHUS SHEPrUUd NpHU
XUMUYECKUX  PEaKUUsX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM  S3BIK  XUMUH,
MHUPOBO33PEHUECKHE 3HAHMS, JEXKalllMe B OCHOBE MOHMMaHUS NPUYUHHOCTU U
CUCTEMHOCTH XHUMHYECKUX SIBJICHUH, (AKTOJOTHMUECKHE CBEJICHHS O CBOWMCTBAx,
coCTaBe, TMOJYyYEHUHU M 0€30MacHOM HCIOJb30BAHUM BaXKHEHIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JESATEIILHOCTH YEJIOBEKa,;

chOpMUPOBAaHHOCTh YMEHHI BBISIBISITH XapaKTEepHbIC MPU3HAKH TOHSTHIA,
yCTaHaBJIMBATh MX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIUE IMOHATHUS IIPU
ONMCaHUU HEOPTaHWYECKHUX BEILIECTB U UX MPEBPAIICHUII;

chOpMHUPOBAaHHOCTh YMEHUIN HCIOJIB30BATh XUMHUYECKYI0 CHMBOJUKY MJIf
cocraBieHuss  (GOpMysa  BEIIECTB M  ypaBHEHMHA  XHUMHYECKHX  PEaKIIHid,
cucteMatnueckytro HoMeHknarypy (IUPAC) u TpuBumanbHble Ha3BaHUS OTHEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHblid ra3, yrileKUciblid ra3, aMMHaK, Tai€Hasi U3BeCTb,
Herami€Hasi U3BeCTh, IUTHEBASI COJA, TUPUT U JIPYTHUE);

chOpMUPOBAaHHOCTh YMEHHI OMPEICNSITh BAJCHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKHUX AJIEMEHTOB B COEMHECHUAX PA3JIUYHOIO COCTABA, BUJI XUMUYECKOU CBS3U
(koBaneHTHasA, WOHHAs, METAJUIMYEeCKas, BOJOpPOAHAas) B COCOUHEHHUSX, THII
KPUCTAJUTMYECKOM PEIIETKN KOHKPETHOTO BelllecTBa (aTOMHast, MOJIEKYJIsIpHAasi, HOHHAs,
METaJUTMYECKas), XapaKTep Cpebl B BOJHBIX paCTBOPAX HEOPraHUYECKUX COCTUHEHUII;



TOUYKA \'pocm
c(hopMUPOBAaHHOCTh YMEHUI YCTaHABJIUBATH )
NPUHAJIEKHOCTh HEOPraHMYECKUX BEIIECTB II0 HUX COCTaBY K OIPEACIEHHOMY

KJIacCy/TpyIine coequHeHu (TPOCThIe BEIECTBA — METAJIbl U HEMETAJUIbl, OKCU/IBI,
OCHOBaHUSI, KUCIOThI, aM(POTEpPHBIE TUIPOKCUIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHHI pacKpbIBaTh CMBICI Mepuoanueckoro 3akona /1. .
MeHeneeBa U JI€MOHCTPUPOBATh €r0 CHUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIUU;

c(hOopMUPOBAaHHOCTh YMEHHI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 3NeMEHTOB 1—4 mnepuonoB llepmoamyeckoil CHCTEMBI XUMHUYECKHX
sanemenToB JI. 1. MeHieneeBa, UCMONb3ys MOHATUSA «S-, P-, d-2JIEKTPOHHBIE OPOUTATI,
«OHEPreTUYECKUE YPOBHM», OOBACHITH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XMMHUYECKUX DJIEMEHTOB U UX COSIUHEHUM IO TIepruoiam U rpynmam [lepuoanyeckon
CHCTEMBbI XUMHUYECKHX 3J1eMeHTOB /1. 1. MeHneneena;

chOpMUPOBAHHOCTh ~ yMEHUW  XapaKTepu3oBaTh  (OMUCKHIBATH)  OOIIUE
XMMHUYECKME CBOMCTBA HEOPTAHNYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, OATBEPKAATh
CYLIECTBOBAHUE T'E€HETUYECKOM CBS3M MEXKIY HEOPraHWYECKHUMHU BEIIECTBAMU C
IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUI;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(PUIIMPOBATH XUMHYECKHUE PEAKIUH 10
pa3IMYHBIM TMpU3HAKAM (YUCIYy W COCTaBy peEarupyrollux BeEIIECTB, TEILUIOBOMY
addexTy peaknuu, U3MEHEHUIO CTENECHEW OKHUCIEHUs DJIEMEHTOB, 00OpaTUMOCTH
peaKINy, Y4acCTHIO KaTaJIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHHM COCTaBJISITH YPaBHCHMsI PEAKIUNA Pa3THUYHBIX
TUIIOB, TIOJIHBIE M COKpAIIEHHbIE YPAaBHEHHS pPEaKIMi MOHHOTO OOMEHA, YUWUTHIBas
YCJIOBHS, TIPU KOTOPBIX 3TU PEAKLIUU UIYT 10 KOHLA;

chOpMUPOBAHHOCTh ~ YMEHHM TIPOBOJUTH  PEAKIMH, IOJATBEPKIAOITUE
KAQUECTBEHHBIM COCTAB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, PAacCIlO3HABATH
ONBITHBIM TYTEM HOHBI, NPUCYTCTBYIONIME B BOJHBIX PACTBOpPAX HEOPTAaHUYECKUX
BEILIECTB;

chOpMUPOBAaHHOCTh ~ YMEHUH  PacKpbIBaThb  CYIIHOCTb  OKUCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMA TOCPEJCTBOM COCTABJICHUS JJIEKTPOHHOrO OajaHca
ATHUX pEaKIUK;

chOpMUPOBAaHHOCTh YMEHHI OOBACHATH 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
PEaKIuy OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMEIIEHUSI XMMHUUECKOTO PAaBHOBECHSI B
3aBUCUMOCTH OT BHEIIHETO Bo3jelcTBu (npuniuin Jle [latense);

chOpMUPOBAHHOCTh YMEHHM  XapakTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JIeXKaIKe B OCHOBE ITPOMBIIUIEHHOTO MOJy4YEHUSI CEPHOM KUCIOThI, aMMHUAKa, a TAaKKe
chOpMUPOBAHHOCTh ~ TPEJCTaBICHUM 00 OOMMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOTO MPOU3BO/JICTBA;

chOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIUMCICHHS C MCIOJIb30BAaHUEM
MOHSTHS «MacCOBast JI0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIIEHUH Ta30B MPHU
XUMHYECKHX PEaKIUsAX, MacChl BeIIecTBa WIM O00bEMa Ta30B IO H3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WM OO0BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIECTB, TEIUIOBOTO 3(deKTa peaklui Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEILIECTB, TPEBPALLICHUS U COXPAHEHUSI SHEPTHH;



TOUYKA \'pocm
c(OpMHUPOBAHHOCTH YMEHUN coOIr01aTh IIpaBUiIa )
MI0JIb30BaHUSI XMMHUYECKON MOCYyAO0M M J1TaOOpaTOpHBIM OOOpYIOBaHUEM, a TaKKe
IpaBWiia OOpalleHusi C BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUHUAMH IIO

BBINIOJIHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIIBITOB;

cOpPMHUPOBAaHHOCTh YMEHUH IUIAHUPOBAaTh U  BBINOJIHATH XUMHUYECKUU
AKCIIEPUMEHT (pa3yIokKEHHE MEepOKCHIa BOJOPOJA B IMPUCYTCTBHM KaTajlu3aropa,
OIIPEACIICHUE CPEABl PACTBOPOB BEILECTB C IIOMOLIBIO YHUBEPCAIBHOIO MHINKATODA,
BJIUSIHUE PA3JIMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUECKON PEAKINH, pEaKLIU HOHHOTO
oOM€Ha, KaueCTBEHHbIC peaklUMu Ha cyinb(aT-, KapOOHAT- U XJIOPUI-AaHHOHBI, Ha
KaTUOH aMMOHMs, PELICHUE JKCIEPUMEHTAIBHBIX 3ahad 10 TeMaMm «Meramuisdy u
«Hemertannbl») B COOTBETCTBUHM C MPaBUIAMH TEXHUKN O€30MaCHOCTH IpU 0OpaIieHUH
C BelIeCTBaMM M JIaDOpaTOPHBIM OOOPYJIOBAaHUEM, IMPEACTABIATh PE3YJIbTAThI
XUMHYECKOI0 SKCIIEpUMEHTA B (pOpME 3alUCU YPABHEHUI COOTBETCTBYIOLIMX PEAKLIUMA
1 GOpMyJIMPOBAThH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpMHUPOBAaHHOCTh YMEHHMH KPUTHUYECKH aHAJIU3UPOBAThb XHUMHUYECKYIO
uH(pOpMaLIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelcTBa MacCOBOM
KOMMYHHKAIUHU, IHTepHET U IpyTux);

c(hOopMUPOBAaHHOCTh yMEHUW  coOyroAaTh  TpaBuja  AKOJOTUYECKH
1e1eco00pa3HOro NOBEACHUS B ObITY U TPYAOBOM AESITENbHOCTH B LIEISAX COXPAaHEHUS
CBOET0 3J0pOBbSl M OKPYXKaIOILIEH IPUPOJHOM Cpelbl, OCO3HABaThb ONACHOCTH
BO3JICMCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, I[OHUMAs CMBICI
noka3zarens [1JIK, mosicusTe Ha mpuMepax croco0bl YMEHBIICHUS U MTPEIOTBPAIlCHUS
UX BPEIHOI'O BO3JCHUCTBHUS HA OPraHU3M YEJI0BEKa;

Ui 00yYaroumxcs ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS: yMEHHE
OPUMEHSTh 3HAHUA OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX TIO3HAHHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUTSL CTIETIBIX M CTA0OBUIAIIMX 00YUAIOUIUXCS: YMEHUE UCTIOIb30BaTh pelibepHO-
TOUCYHYIO cucTeMy oOo3Hauenuii JI. bpaiins misg 3anvcu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUMPOBAHME 10 KJIACC

KoauuecTBO 4acoB

u/n HauMeHnoBaHue pa3iesioB U TeM IMPOrpPaMMbI Beero Kontpoasubie | [Ipai
padoThI pado

Paspnen 1. TeopeTnueckne 0CHOBBI OPraHU4eCKON XUMHUHU

11 IIpenmer opraHndeckon XuMuu. Teopus CTpOECHUs 3
opranndeckux coequuenuit A. M. bytiepoa

Wroro no pazneny 3

Pasznen 2. YrineBoaoposl

2.1 | IlpenenbHble yrieBOJOPOAbl — AJKaHbI 2

29 HenpenenbHbie yrieBoAOPO/IbI: aIKEHbI, AJIKaIUEHBI, 6 |
QJIKUHBI

2.3 | ApomaTuyeckue yriieBoa0pOIbI 2

2.4 | IlpupoaHble HCTOYHUKH YTIIEBOJOPOJIOB U UX nepepaboTka | 3 1

Wroro no pazneny 13

Pasnen 3. Kucnoponacoaepxaiine opraHu4ecKie COeAMHEHUS

3.1 | Cnuptel. DeHon 3

3.2 | Anpaerunpl. Kap6oHoBbIe KHCIOTHI. CI0KHBIE D(DUPBI 7 1

3.3 | YrineBoasl 3 1

Utoro no pazneny 13

Paznen 4. Azorcoaepxkaniyue OpraHm4ecKre CoeTMHEHUS

4.1 | AMuabl. AMUHOKHUCIIOTHI. benku 3

Htoro no pazneny 3

Pazne

71 5. BBICOKOMOJIEKYJISIDHBIE COCTMHEHUS




5.1 | Ilmactmaccel. Kayuyku. BonokHa 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34




11 KVIACC

KonnuectBo yacos

Ne HaumenoBaHue pa3zienoB U TEM IPOrpaMMbl Konrponsnsie | Ip:
n/n Bcero
paboThI pab

Paznen 1. Teopernueckre OCHOBbI XUMUU

Crpoenue atomoB. [leproanuecknii 3ak0H 1
1.1 | Ilepuoguyeckas cucremMa XUMHYECKUX d1eMeHToB /1. 1. 3

MenpaeneeBa
1.2 | Crpoenue BeuiecTBa. MHOroobpasue BelecTB 4
1.3 | Xumuueckue peakuu 6 1 1
Wroro no pazneny 13
Paznen 2. Heoprannueckasi Xumus
2.1 | Merayuibl 6 1
2.2 | Hemeramisl 9 1 1
2.3 | CBsi3p HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 2
Utoro no pazneny 17
Pa3nen 3. XumMus u )KU3Hb
3.1 | Xumus u Ku3Hb 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O I[TPOIT'PAMME 34 2 3







IHHOYPOYHOE IINIAHUPOBAHMUE 10 KJTACC

KoauuecTBO 4acoB

Ne
wn Tema ypoka Beero Kontpoasnbie | [IpakTruyeckue
padoThI padoThI
1 IIpenmer opraHM4ecCKON XUMHUH, €€ 1
BO3HUKHOBEHHE, PA3BUTUE U 3HAUCHUE
5 Teopust CTpOEHHS OPTAaHUYECKUX COCTUHEHUN 1
A. M. BytnepoBa, €€ OCHOBHBIE TTOJI0KEHUS
[IpencraBnenue o knaccudpukauu
3 opranndeckux Bemiects. Homenkiarypa 1
(cucremaTuyeckas) U TpUBUAJIbHBIC HA3BaHUS
OpraHNYeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUI 1
pAn
5 Mertan u 3TaH — NpOCTEUIINE TPEACTABUTENIH |
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 DOTWJIEH U MIPONWIEH — NpOCTENIIne 1
IIPEJCTABUTENM AJIKEHOB
IpakTuyeckas padora Ne 1. «Iloayyenune
3THJIEHA U U3Y4YeHHUEe ero CBOMCTBY c
8 HUCIIOJIb30BAHHUEM III/I(i)pOBOl"O 1 aHaJIOrOBOI'O O60pyHOBaHI/IH 1 1
LOEHTpa eCTeCTBCHHOHay‘lHOﬁ M TEXHOJIOTHYECKOU
HanpasieHHOCTH «Touka pocta» TpeboBanne PI'OC 2021.
Aunkamauenbl. byranguen-1,3 u MeTunOyTaaueH-
9 1,3. [Tomy4yeHne CHHTETHYECKOTO KayuyKa U 1

PE3UHBI




AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI,

10 | romonornyeckuit psa. AUETHUIEH —
NPOCTENIINN IPEACTABUTEID AJTKUHOB

11 Bpruucnenus no ypaBHEeHUI0O XUMHYECKOU
peakuuu

12 ApeHbl: 6eH301 U TOIy0d. TOKCUYHOCTD
apeHoB

13 I'enernueckas CBsI3b yrieBOIOPOAOB,
MPUHAJICKAIMX K PA3JIMYHBIM KJIaccam
[IpupoHbIE UCTOYHUKH YTIIEBOAOPOIOB:

14 | npupoaHbIA ra3 U MOMyTHEIC HEPTSIHBIE Ta3bl,
He(Th U IPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE UCTOYHUKH YTJIEBOAOPOIOB:

15 | npupoaHbIii ra3 u MOMyTHEIC HEPTSIHBIE Ta3bI,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KounTtpoJsbHas padoTa mo pasgeniy
«YTJ1eBOA0POAbD)

17 IIpenenbHble OJTHOATOMHBIEC CIIUPTHI: METAHOJ
¥ 3TaHoJ. BomopoaHas CBs3b

18 MHOroaToMHbI€ CIIUPTHI: STUJICHTIIUKOJb U
TJIMLEPUH

19 deHom: CTpOeHUE MOJIEKYJIIbI, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: popManbaerua U aueTanbIeru.
AneroH

1 OnHOOCHOBHBIE MTpEAEIbHbIE KAPOOHOBBIE

KHUCJIOTBI: MypaBbHUHAS U YKCYCHAsI




22

IIpakTuyeckas padora Ne 2. «CBoiicTBa

pacTrBopa ykcyCHOﬁ KHUCJIOTBI» c ucronsr30BaHUEM

1 (pPOBOro U aHATOroBOro 00OPyA0BaHUS LIEHTPA
€CTECTBEHHOHAYYHON M TEXHOJIOTHUECKOH HAIPaBIEHHOCTH
«Touka pocray TpedoBanne GI'OC 2021.

23

CTeapI/IHOBaH H OJICMHOBAsA KHUCJIOThI, KaK

NpcaACTaBUTCIIN BBICIINX Kap6OHOBBIX KHCIIOT

24

MpbL1a KaK COJIM BBICIIHX Kap6OHOBbIX KHCIIOT,

UX MOIOIIlee JIeUCTBUE

25

CnoxxHbie (pUpHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

7¢upoB

26

Xupsr: ruaponus, npuMeHeHHe,
OuoJornYecKasi pojib JKUPOB

27

VYrneBojbl: cocTaB, KiiaccuUKaIys.
Baxueriune npencraBurenu: riroKo3a,
bpykTo3a, caxaposa

28

KanMaJI " OCJUIK0JIO3a KaK IIPUPOAHBIC
IMOJIMMCPBI

29

KonTpoabnas padoTa mo pasaery
«Kucaopoacoaep:kaime opraHu4ecKue
COeTMHEHN S

30

AMUHBI: METHJIAMUH U aHWINH

31

AMHMHOKHUCIIOTHI KaK aM(pOTEPHBIC
OPraHUYECKHUE COCTUHEHUS, UX
onosnornueckoe 3Hadenue. [lentuanl

32

benku kak IMPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC

COCANHCHUA




OCHOBHBIC TOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ

33

OcCHOBHBIE METO/IBI CUHTE3a
34 | BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM.
Il;macTtmacceel, Kay4yyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10O
ITPOIT'PAMME

34




11 KUIACC

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

XUMUYECKUH 31EMEHT. ATOM. DIIEKTPOHHAs
KOH(UTypalus aTOMOB

Ilepnonnueckuii 3akoH u [lepuonnueckas
cUcTeMa XMMUYECKUX dj1eMeHTOB [I. U.
MeHeneeBa, ux CBsA3b C COBPEMEHHOU
TEOpUEH CTPOEHHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHUMUYECKHUX DJIEMEHTOB M UX COCAUHEHMH I10
rpynmnam v rnepuojamM. 3Ha4YeHHe
NEPUOANYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux ayeMmenToB .M. MeHnzaeneeBa B
Pa3BUTHHU HAYKU

Crtpoenue BelecTBa. XUMUYECKas CBA3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHON
cBsi3u. BonopoiHas cBsi3b

BasieHTHOCTB. DJIEKTPOOTPHUIIATEIHHOCTD.
Creneunn okucieHus. Bemiecrsa
MOJICKYJISIPHOTO i HEMOJIEKYJIIPHOTO CTPOCHHUS

[Tonsitre o nucniepcHbIX cucremax. IctTuHHbIE
Y KOJIJTOMJIHBIE pacTBOPBI. MaccoBas 10Jis
BEIIIECTBA B PACTBOPE

Knaccudukamnus u HoMeHKIaTypa
HEOPraHWYECKUX COCTMHEHHM. | eHeTnueckas




CBA3b HCOPTAHNYCCKHUX BCHICCTB, PA3JIMIYHBIX
KJIaCCOB

Knaccudukanus xumuaeckux peakiuii B
HEOPTraHWYECKON U OPraHU4YECKOU XUMHUH.
3aKOH COXpPaHEHUsI MaCChl BELIECTB; 3aKOH
COXPaHEHUS U MPEBPALLECHUS YHEPTUU IPU
XMMHWYECKUX PEAKLIHIX

Ckopoctb peakuuu. O0paTUMBbIe peakuu.
XUMHUYECKOE PABHOBECHE

10

IIpakTuyeckasi padora Ne 1. «Biausinue
Pa3au4YHbIX GAKTOPOB HA CKOPOCTH

XHUMHYECKON PEAKMM» ¢ Hcromb30BaHIEM

I (POBOTo U aHATOrOBOr0 00OPYAOBAaHHS LIEHTPA
€CTECTBEHHOHAYYHOU M TEXHOJIOTMYECKON HANPaBIEHHOCTH
«Touka poctay TpeboBanne @I'OC 2021.

11

DneKkTponuTuieckas auccoruanus. [lonstue o
BOoZ0OpoaAHOM moka3zarene (pH) pacTBopa.
Peakiiuu nonnoro oomena. I'maponus
OpPraHWYECKUX U HEOPTraHUYECKHUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINU.
[TonsiTie 006 >MEKTPOIN3€e PaCIIaBOB U
pacTBOPOB COJIEHN

13

KonTpoJanHas padoTa no pasaery
«Teopernueckne 0CHOBBI XUMHI

14

Mertanel, ux nonoxenue B [lepuoanueckoi
CHUCTEME XUMHUYECKHX 3JieMeHTOB []. 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pu3nyeckre CBOMCTBA
METaJJIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUAYECKUN PSJT
HANPSHKEHUN METAJIIIOB

16

XHUMHYECKHE CBOMCTBA BAXKHCHUIIINX METAJLJIOB
(HaTpuii, Kauui, KaJbIIui, MarHui,
QTIOMUHHIN) U UX COCTMHEHUIN

17

XUMHYECKUE CBOMCTBA XPOMa, MEAU U UX
COeIUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIUHKA, JKeJe3a U UX
COeIUHEHUN

19

IIpakTnyeckas padora Ne 2. "Pemenne
IKCIEPUMEHTATbHBIX 32124 110 TeMe

«MeTasIbI»"" ¢ ucnonssopannem mudposoro u
aHaJIOTrOBOTr0 000PYJOBaHMS [IEHTPA €CTECTBEHHOHAYYHOH 1

TEXHOJIOTHYECKOH HaNpaBIeHHOCTH «To4uka pocTta» TpeboBaHNe
DI'OC 2021.

20

Hemeramisl, nx nonoxenue B [lepruoanyeckon
CHUCTEME XUMHUYECKMX 3jieMeHTOB /1. 1.
MeHpeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB

21

DU3UIECKUE CBOMCTBA HEMETAILJIOB.
AJIOTpONUsl HEMETAIOB (Ha TpuUMepe
KHUCIIOPO/JIa, cepbl, hochopa u yrieposa)

22

XUMHYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U UX
COeIMHEHUU

23

XuUMHYECcKue CBOMCTBA a30Ta, pocdopa u ux
COEeIMHEHUU

24

XUMHYECKUE CBOMCTBA yIJIEPO1a, KPEMHUS U
UX COeIUHCHUM




25

[IpuMeHeHre BaXXKHENIINX HEMETAIUIOB U UX
COEIMHECHUH

26

O06o00meHne 1 cucTeMaTH3aIis 3HaHUH 110
teme «Hemerannbel». Beraucinenus mno
YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

IIpakTuyeckasi padora Ne 3. «Pemenune
JKCIEPHMMEHTATBbHBIX 32724 10 TeMe

" "
HemeTtanabl"» ¢ ucnonssoannem dpoBoro u
aHAJIOTOBOTO 00OPYIOBAHMS LIEHTPA €CTECTBEHHOHAYYHOH U

TEXHOJIOTMYECKOH HarpaBieHHOCTH « Touka pocTay TpeboBaHue
OI'OC 2021.

28

KonTpoJsbHas padora mo remam
«MeTa/uibD» M
«Hemeranb»y/Beepoccniickas
npoBepovHasi padora

29

HerFaHI/I‘IeCKI/Ie U OPTaHUYCCKUC KUCIIOTHI.
HeopraHI/IquKHe U OPTaHNYCCKHUC OCHOBAHH

30

AMoTepHbIe HEOpraHUYECKUe 1
OpraHu4yeckue coequHeHus. I'eneTnueckas
CBSA3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Ponp xuMun B 00ecrieyeHUN dKOJIOTHYECKOM,
SHEPTETHYCCKON M MUIIEBOM 0€30MMaCHOCTH,
Pa3BUTHH MEJULIMHBI

32

[IpencraBnenus 00 00X HAYYHBIX
MIPUHIMIIAX TPOMBIIICHHOTO MOJTy4YeHUs
Ba)KHEHIIINX BEIIECTB




33

YenoBek B MHPC BCUICCTB U MAaTCPHAJIOB

34

XUMHS U 300POBbE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

34







YYEBHO-METOIMYECKOE OBECITEUEHUE OBPA30BATEJILHOTO
TIPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YUEHUKA

Xumus, 10 knace/ IN'abpuensu O.C., Octpoymos U.I'., Cnagkos C.A.
Axkmmonepnoe o6mectBo «M3narensctBo «IIpocBerieHue

Xumus, 11 xknace/ 'abpuensa O.C., OOumecTBo ¢ OrpaHU4eHHON
O0TBETCTBEHHOCTHIO «/[PODAY»; AkuimoHepHoe o01iecTBo «M3maTrenbcTBo
«IIpocsenieHue»

Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun
B.B.; nox penakuueit Jlynuna B.B., O01iecTBo ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO
«JPODA»; Akunonepaoe oduiectBo «M3narenscrBo «IIpocBemenue»
METOJUYECKHWE MATEPUAJIBI JIUISA YUUTEJIA

Kysnenoa H.E. Xumma: 10 kmacc  3agadyHuK I y4Yal[uxcs
oOmeobpazoBatenbHbix opranmzanuil/ H.E. Kysnemora, A.H. JI€Bkun. - 4 ¢
u3a.,crepeorunHoe.- M.: Benrana-I'pad,2011 144

Ky3nenoa H.E. Xumma: 11 wmacc 3agadyHuK  AId ydalluxcs
obmeobpazoBatenpHbix opranmzanuil/ H.E. Kysnemora, A.H. JI€Bkun. - 4 ¢
u3a.,crepeoruntoe.- M.: Benrana-I"pad,2015 240

[MU®POBLIE OBPA3OBATEJIbHBIE PECYPCbl WM PECYPChHI CETHU
MHTEPHET
bubnuoteka [{OK https://m.edsoo.ru/7f41a636
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