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MNOACHUTEJBbHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypPOBHE CpPEIHETO O0OIIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepannmn», TpeOGoBaHUM K pe3ylibTaTaM OCBOCHHUS
dbenepasibHON 00pa30BaTENBHONM MPOTPAMMBI CPEIHEro OOIIEero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHOM ctanaapte COO, ¢ yuérom Konnenmuu npenogaBanusi yueoGHOTO
npeaMeTa «XuMHUs» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @enepanuu,
peaIu3yIoUMX OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Crtpareruu pa3zputusa Bocnutanusi B Poccuiickoit @enepanuu Ha nepuox a0 2025
roja» (Pacnopsixenue Ipasutenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/J0B K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1elt ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00ydarOUUXCsl CPeCTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHIentyanbHbie nosoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH,
collepKaHUsl, PE3yJIbTaTOB OOydYeHHWS U TPEOOBAaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHu3aIluyi, SBISETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHocTH. OHO CIYXHUT 3aBepLIAIONIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPHhI
YEJIOBEKa, a TAKXKE 3KOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO
U TPUPOJIHON cpexae. Peanusyercss xuMuyeckoe oOpa3zoBaHUE OOyYaroOlIUMXCsl Ha
YPOBHE CpeITHEeT0 00111eT0 00pa30BaHUs CPEICTBAMU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEpKAaHUE W IOCTPOEHUE KOTOPOIrO ONpPENENIEHbl B NPOrpaMME IO XUMHH C
yu€ToM crneuu(pukd HayKu XUMUHM, €€ 3HAueHuss B MO3HAHUHM NPUPOILI U B
MaTepuaIbHON KU3HU OOILIECTBa, a TAKXKE C YUETOM OOIIMX IIeJiel M MPUHIIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE€ CHCTEMBl CpPEAHEro  OOIIEero
obpazoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAyK WUIpaeT 0coOyio pojb B
COBPEMEHHOW IUBUJIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MAaT€pHAIbHON KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOI'O MBIILJICHUS, B
CO3JJaHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXalolleM MHUpE KaK O €IUHCTBE
OpPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEITHOTO
Tpyda MU KU3HU Kaxaoro ujeHa ooOmectBa. CoBpeMeHHass XUMHA KaK Hayka
co3ujaTenbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBjeHa Ha pELICHUE



rJI00aIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSMHA W TMPHUHIMIIAMH CPEAHETO OOIIETo
oOpa3zoBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIN YPOBEHb
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i1  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIECIIHOTO BKIIOYEHHUS B JKHW3Hb COLMYMa, NPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHbIX 00JIACTAX, HE CBS3AHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBASIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas M HEOpPraHuyecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUN MO HEOPTraHWYECKOW XUMHH (C BKJIIOYEHUEM 3HAHHWUM U3 OOIIeld XUMUM) U
OpraHuyeckon xumuu. PopMHUpOBaHUE TaHHOM CHUCTEMBI 3HAHUM IIPU HU3YUYEHUU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIINX MOHSITHH, 3aKOHOB U TEOPUN XUMUH.

Crtpyktypa coaepxanusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe IO XHMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHHUI0 Yy4YeOHOro warepuasa u 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMHHM BEIECTBA
paccMaTpUBAKOTCS Ha YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTraHUYECKUX
COCIMHEHHMM, a Takke Ha YpPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
IPeACTaBICHU O CTpOeHUHU BellecTB. CBeieHns 00 U3ydaeMbIX B KypCe BeIlleCTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOAOB JO CIIONKHBIX OMOJOTMYECKH AKTHUBHBIX
coenuHeHur. B Kypce  OpraHM4ecKoM  XUMHMM  [OJYY4alOT  pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30oBaHUs MEPBOHAYAJIbHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KJIACCU(PUKAMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUS, O XUMHUYECKOW PEAKIINH.

[Ton HOBBIM yriOM 3peHHs B mpeaMmeTe «XuMus» 0a30BOTO YPOBHSA
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHus
TEOPETUUECKHI MaTepuanl u (AaKTOJIOTMUECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImiass U HeopraHuuecKas
XUMHSD» 00yYaromMMcs TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,
rIy0o)Ke TMOHATh HCTOPUYECKOE U3MEHEHHEe (YHKIMH H3TOro 3akoHa — OT
000011aromIei 10 0OOBSICHAIOMIEH U TPOTHO3ZUPYIOIIEH.

Enunasa cucrema 3HaHUK O BaXKHEWMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWMCTBaX M NPUMEHEHHH, & TAKXKE O XMUMHUYECKHX PEAKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs AonoHsAeTCs B Kypcax 10 u 11 kimaccoB anemeHTamMu
COZIepKaHUs, UMEIOIIUMH KYJBTYPOJOTHUECKHI W NPUKIAJAHONW Xapakrep. OTu
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3U XHMHUHU C JIPYTUMH HayKaMH,
PacKphIBaIOT €€ POJIb B IO3HABATEIBHON U MPAKTUYECKON IEATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU



Y IPAKTHYECKUX MPUIOKEHUN XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOLIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKHU OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSTH €€ JIs MOMOJIHEHUS 3HAHUH,
pELICHNS MHTEIIEKTYaIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIIE0BATENbCKUX 3a1a4. B
LEJIOM COJIep)KaHue Y4eOHOro mpenMera «XHUMHUsS» JAAHHOTO YPOBHS U3YyYEHHUS
OpPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y 00YUAIOMIMXCS MUPOBO33PEHUECKONW OCHOBBI
JUIS TOHMMaHUA (QUIOCOPCKUX UICH, TaKMX Kak: MaTepUaJbHOE E€IUHCTBO
HEOPTaHUYECKOT0 U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB MX
COCTaBOM M CTPOEHUEM, I03HABAEMOCTD PUPOJHBIX SIBJIEHUN MYTEM SKCIIEPUMEHTA
U pEILICHUs TMPOTUBOPEYMI MEXIy HOBBIMU (DaKTaMU U TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PELIEHUHU SKOJIOTMYECKUX MPoOiem, a
TaKKe MpoOJieM cOepexeHUs: IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nnane pemeHns 3amad  BOCIIMTAaHUSA, pPa3BUTHA M COLMAIU3aLUU
OOy4aroluxcsl MPUHATBIE MNPOTPaMMON MO XUMHH TMOJAXOAbl K OINPEACTICHUIO
COJEpKaHUsI M TIOCTPOCHHUS MpeAMeTa NpeayCcMaTpUBalOT (POPMUPOBAHUE
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHI, UMEIOIIX 0a30BOE 3HAUCHUE JIJISI PA3IMUHbBIX
BUJIOB JICSATENILHOCTU: pEIIEHUs MpoOjieM, IMOWCKa, aHamu3a Hu 00paboTKu
uHOpMaIuU, HEOOXOAMMBIX [Jisi TPUOOPETCHUS OMbITa MPAKTUIECKON U
MCCIIEIOBATENIbCKON JEATEIIBHOCTH, 3aHUMAIOIIEN Ba)XKHOE MECTO B II03HAHUHU
XUMUHU.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIETro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHusl, MPU ONPEACIICHUN
COZEP/KATEIIBHOM XapaKTEPUCTUKHU LEJIe H3y4eHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIIMOHHO TpHU3HAETCA (POpMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTU COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHPOBOU KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K OIPEACIICHUIO LI W3y4eHUs
IPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU W3Y4Y€HUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIFOTCA:

—~(OpMHUPOBAHHE CHCTEMBl XUMUYECKHX 3HAHMM KakK  BaKHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHPA, B OCHOBE KOTOPOU JIEXKaT
KJIFOUEBbIE TTOHATHS, PyHIAaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE SI3bIKA
HAayKW, YCBOGHME M TMOHHMMAHHE CYHIHOCTH JIOCTYNHBIX  00O0OIIEeHU
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEW HUX pa3BUTHS U
CTaHOBJICHHS;

—(hOopMHUpPOBAHNUE U PA3BUTHE MPEJICTABICHUN O HAYYHBIX METOAAX MO3HAHMS
BEIIECTB M XMMHMUYECKUX peaklnil, HEOOXOAUMBIX IJisi NMPUOOPETeHHs YMEHUM
OPHUEHTHPOBATHCA B MUPE BEIIECTB U XMMHUYECKUX SBJICHHI, UMEIOIIUX MECTO B
IIPUPOJIE, B PAKTUYECKOU U IIOBCEIHEBHON KU3HU;



~pa3BUTHE YMEHUHN U CIIOCOOOB ACSITEILHOCTH, CBSI3aHHBIX C HAOIOICHUEM U
O0OBSICHEHHEM XMMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEeM TMPaBJI 0€3011acHOTO
oOparreHus ¢ BErecTBaMu.

Hapsiny ¢ atuMm, comeprkaTenpHasi XapaKTepUCTUKA TIEJIeH U 3a/1ad U3YYEHUS
peaMeTa B MporpaMMe 0 XUMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMH TIPHOPUTETAMU B CHUCTEME cpeaHero obmiero obpazoBaHus. CeromHs B
MIPETOoIaBaHNH XUMUHU B OOJIBIIIEH CTETICHN OTAAETCS MPENOYTCHUE MPAKTHIECKON
KOMIIOHEHTE COJep)KaHusi OOydYeHHUs, OPHCHTUPOBAHHONW Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30oBaTeIbHOM OpraHU3alvK, BJIAACIONIEr0 HEe HabopoM
3HaHWH, a (PYHKIIMOHAILHOH TPAaMOTHOCTBIO, TO €CTh CIOCOOAMH W yYMCHUSMHU
aKTUBHOTO TOJyYEHHUs 3HAHUH U MIPUMEHEHUS UX B PEANTbHON JKU3HH JUIS PEIICHUS
MPaKTUICCKUX 3a]1a4.

B cBsi31 € 3TUM TTpH U3yYEHUU TpeaMeTa « XUMHUSD TOMHUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TaKUE TN U 3a]]a9H, KaK:

amanTanys 0O0y4aromuXCsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBA3AHHBIX C BEIICCTBAMHU U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOYYalOMUXCS  KJIFOYEBBIX HABBHIKOB  (KITIOYEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEPCAIbHOE 3HAYCHHUE IS Pa3IUYHBIX BHUIOB
JESTEIIbHOCTH: PeIIeHusl mpo0jeM, TIONCcKa, aHalnu3a U 00paboTku MHGpOpMAIUH,
HEOOXOIUMBIX Il MPUOOPETEHUS OIBITA IEATETHPHOCTH, KOTOPasi 3aHUMaeT BaXKHOE
MECTO B TO3HAHWU XUMHH, a TakKe ISl ONCHKU C TMO3HMIHUNA JKOJOTHYECKON
0€30IMMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUIECKHUX MPOIIECCOB HAa OPTaHU3M
YeJI0BeKa U IPUPOTHYIO CPEy;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHX
CHOCOOHOCTEHN 00yUaIOUUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XMMHUU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BAThH
COBpeMEHHbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIOMCKA U aHan3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAITUK XUMHUYECKOTO COJICPIKAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJIAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU IJIAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKON
HAIPaBICHHOCTH XWMHUHU, €€ BAXKHOH POJM B PEHICHUH TI00aIbHBIX MPOOIIeM
PaIMoOHaIBFHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUICCKUX PECYpPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTrO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUs OIbITa
WCIIOJIb30BAHUSL TIOMYYEHHBIX 3HAHWM IS TPHUHATUS TPAMOTHBIX PEIICHHH B
CUTYAIHsIX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHHUSIMHU.



B yuebHOM muaHe cpeaHero oOmiero oOpa3oBaHUS MPEAMET «XHUMHUS»
0a30BOTr0 ypOBHS BXOAHT B COCTaB MpeAMETHOM obnactu «EcTecTBeHHO-HAYUHBIE
IPEIMETHD.

B COUI ®I'bOY BALl «Opnénox» yuebHbit npeameTr «Xumus» B 10,11
KJlaccax M3ydaeTcsi Ha 0a30BOM ypoBHeE. B 1ensx MUHHMH3AIMM OTCTABaHUA IO
nporpaMMe OOy4aromuxXcs U CHUKEHHsI YPOBHS UX NMPEAMETHOM MOATOTOBKH IO
muctumuinHe B niepuoj npeOwsiBanus B B/IL] «Opnénok» mpenmer «Xumus»
u3zydaetrcsi B 00béMe 2 yaca B Heaemo. OOmiee 4MCiIO 4acoB, OTBEACHHBIX IS
M3Y4YeHUs] XMMUHU, Ha 0a30BOM YpOBHE CPEIHET0 0OIIEro 00pa3oBaHus, COCTABIISET
156 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hefeno), B 11 kiacce — 68 yacoB (2
yaca B HEJIEJIIO).

COJIEP)KAHUE BOCIIUTATEJIBbHOM PABOThHI

10 KJIACC
IMaTpuoTnyeckoe BOCIUTAHUE:

- cmocoOcTBOBaTh  (POPMHpPOBAHUIO Yy  OOYYaIOIIMXCS ~ POCCHMCKON
IpaKJaHCKOM HMIEHTHUYHOCTH 4Yepe3 HCTOPUYECKUU KOHTEKCT (M3yueHHE BKIIajia
POCCUICKUX YUYEHBIX: TEOPUSI CTPOCHHUS OpraHnyeckux Bemects A.M. byrtneposa,
nennbie peakiuu (CemenoB H.H.), nonyuyenue kayuyka — Jlebene C.B., anunun —
3unud H.H., okucnenue ankeHoB — peakuusi Barnepa, nmpaBuwia MapKOBHUKOBA U
3aiiiieBa) u T.11.;

~ CIOCOOCTBOBATh Pa3BUTHIO Y OOYYAIOUIMXCS UCTOPUUYECKON MaMSTH: BKIIAJ
YYEHBIX XUMHUKOB B T100ey B Benmkoit OTedecTBEHHO BOMHE;

~ CIMOCOOCTBOBATH 3aKPETUICHHUIO MPEACTABICHUI O 3HAYCHUH HAYKU U TEXHUKHU
B KU3HHU POCCHICKOTO OOIECTBa, TYMAaHUTAPHOM M COITMATIBLHO YKOHOMHUYECKOM
pasButumn Poccuu, obecneuennn Oe3omacHocTn Hapona Poccum m Poccuiickoro
rocyJ1apcTBa.

I'pa:xxnanckoe BocnuTaHue:

— crmocoOCTBOBaTh  BOCHUTAHUIO  COI[MAIBHOW  OTBETCTBEHHOCTH Y
00yJaroImXxcs.
JIyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

~ CIMOCOOCTBOBATh BOCIIUTAHUIO COIIMATBHONW OTBETCTBEHHOCTH IIKOJIbHUKOB;

~ pacumpsTh BO3MOKHOCTH NMPUOOIIEHUS K KYJIbTYPHOMY M UCTOPUUECKOMY
Hacnenuio Poceun.

IKOJ0THYeCKOe BOCIMTAHUE:

— crmoco0CTBOBaTh (POPMHUPOBAHUIO IKOJOTHUYECKOW OTBETCTBEHHOCTH U
MOHMMAHUS IEHHOCTEW pallMOHAIBHOTO MPUPOI0TI0JIb30BAHMS;

— pa3BUBaTh HKOJOTUYECKYIO KYJIbTYPY, HABBIKH OXPaHbl IPUPOIBI;

— ¢opMHUpOBaTL OCO3HAHHOE OTHOIICHHWE K mOpoOjeMe  3arpsS3HCHHS
OKPY’KAIOIIEd Cpeabl OPraHUYECKUMM BEIIECTBAMU, HE CBOMCTBEHHBIMH KUBOU
NpUpoJie, NpejaraTb NyTH €€ PEeIICHHUS;



— OpPHEHTHPOBATH OOYYAIONMMXCS HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MIPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
o01ecTBa, MOHUMAHUS XUMHUH KaK Cephl YeIIOBEUECKON AeSTEIbHOCTH;

— crnoco0cTBOBaTh (OPMHUPOBAHUIO DKOJIOTMUECKOW KYJIbTYpbl, MOHHUMaHUS
BIIUSIHUS COLMANIbHO-3KOHOMHUYECKHX TMPOIECCOB HA COCTOSHHE MNPUPOJHON U
COIMAJIbHOM CpeJibl, 0OCO3HAHMS TT100abHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM.

— crmocoOCTBOBaTh OCO3HAHHOMY TIOHMMAaHHUIO CBSI3M XUMHH C TPUPOJIOH,
(bopMHUPOBAHUIO HKOJIOTHYECKOHN OTBETCTBEHHOCTH, MOJIEIUPOBAHUIO
AKOJIOTHYECKUX MPOLIECCOB;

— €03/1aBaTh OJIArONPUATHBIE YCIOBUS ISl PA3BUTUS IIEHHOCTHBIX OTHOILIEHUHN
K MIPUPOJIE KaK UICTOYHUKY KU3HU Ha 3eMIIe;

- QopMupoBaHUE  IIEJIOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOILIECTBEHHOW MPAKTUKHU.

Tpynosoe Bocnuranue:

~TIOJIEPKaTh YCTAHOBKY OOYYAIOIIMXCS HA aKTUBHOE y4dacTHE B PEIICHUU
MPaKTUYECKUX 3a/1a4, OCO3HAHUS BAXXHOCTH XHMHUYECKOTO OOpa3oBaHUs MJis
YCHEMHON MPOPECCHOHAIBHON ACSTENBHOCTU U B OBITY;

~Ccrnoco0CTBOBAThH (hopMHUpPOBAHHIO TPYIOBOM TV CHUTUIAHBI "
OTBETCTBEHHOCTH: (()OPMHUPOBAHHUE KAYECTB (TOYHOCTh M aKKYPATHOCTh B pacyeTax,
OTBETCTBEHHOCTh 3a pe3yJbTaT, yMEeHHE paboTaTh B KOMaHAE) B IIpolecce
KOJUIEKTUBHOTO  PEIICHUS  MPOU3BOJACTBEHHBIX  3aJad, MNPOECKTUPOBAHUSA
TEXHOJIOTHYECKHX MPOIIECCOB, aHATN3a OMMMOOK U WX TOCIEACTBUH.

-cnoco0CcTBOBaTh MpodOpUEHTAIMA O0ydJalImuxcss B 00JacTH  BHUIOB
NEeSATEIbHOCTH, CBSI3aHHBIX C XUMUYECKON HAYKOM.

JcTeTHYECKOe BOCIIUTAHUE:

~CIOCOOCTBOBATh OCO3HAHUIO CBSI3U XMMUU C UICKYCCTBOM U MPUPOJIOH;
LleHHOCTH HAYYHOTO IO3HAHNS:

- crnoco0cTBOBaTh  (DOPMHUPOBAHUIO Y  OOY4YaIOIIMXCA  MHPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSI HAYKU U OOIECTBEHHOU
npakTUKu ((popMuUpoBaHME HABHIKOB HAYyYHOIO MOAXOJAa K PEIICHUIO 3ajady,
JEMOHCTpallMsl  aJlfTOPUTMOB  HAYYHOTO TO3HAHUS, BOCHUTAHHE KYJIbTYPBI
JI0OKA3aTEIbHOTO MBIIIJIEHHUS );

~ CIIOCOOCTBOBAThH OBJIAJICHUIO MIKOJLHUKAMU HaBBIKAMH HCCIICOBATEIHCKOM
JEATEIbHOCTH B XOJI€ PEUIEHUS XHUMHYECKHUX 3a/lady: COCTABJIICHUE YpaBHEHHI
XUMHUUYECKUX PEaKlMii, MPOBEJACHUE MBICJIECHHBIX JKCIEPUMEHTOB, aHaiu3 M
UMHTEpIIpeTalusi pe3ysibTaTOB), 3HAKOMCTBO C METOJAaMHU HAYYHOI'O IO3HAHUSA
(MHAYKLMS U IeTyKIUs, MOACIIMPOBAaHUE U aOCTparupoOBaHUE);

~ c1ocoOCTBOBaTh (POPMUPOBAHUIO HAYUHOU KYJIBTYPHI (CTPEMIIEHUE K UICTHHE
Y TOYHOCTH, YBAXKEHHUE K HAYYHBIM (pakTaM, KpUTUUYECKOE OTHOIIEHUE K HEHAYYHBIM
YTBEPKJICHUSIM), PA3BUTHE HAYYHOW JTHKHU (KYJbTypa LUTUPOBAHUS M CCHUIOK,
YECTHOCTb B MPECTABICHUH PE3YJIbTATOB, YBAXKEHUE K IPUOPUTETY OTKPBITHI).



11 KJIACC
IMaTpuoTnyeckoe BOCIUTAHUE:

~ cmocoOCTBOBaTh  (OPMHUPOBAHMIO y  OOYYAMOIIMXCA  POCCHUHCKOMN
rpakJIaHCKOW UJEHTUYHOCTU uepe3 wuctopuueckuid koHtekct (IICXD ..
MenneneeBa), COBPEMEHHBIC JOCTIOKCHHS (Trpad)eH, TNOJUMEPHI), O00OpOHHAsS
MIPOMBIIIIJIEHHOCTH (KeBJap), KyJabTypHOE Hacieaue Poccuu;

~ CcmocoOCTBOBaTh (POPMUPOBAHUIO YBAKEHHUS INMKOJHHUKOB K TMPOILIOMY U
HACTOAIIEMY POCCUMCKOM XHMHYECKOW HayKH, IICHHOCTHBIM OTHOIICHHUEM K
JOCTUKEHUAM POCCUUCKUX XUMHUKOB M POCCUHMCKOW XUMHYECKOW IIKOJIBI, K
UCIIOJB30BAHUIO ATUX JIOCTIDKCHUN B JPYyrMX HayKax, TEXHOJIOTHSX, cdepax
YKOHOMHUKH;

~ CcIocoOCTBOBATH 3aKPEIJICHUIO MIPECTABICHUM O 3HAYCHUY HAYKW U TEXHUKHU
B JKHM3HU POCCUICKOr0 OOIIEeCTBa, T'YMAHUTAPHOM M COLIMAIIBHO SKOHOMHYECKOM
pasButun Poccuu, obecneuennn Oe3omacHocTn Hapona Poccum m Poccuiickoro
rocyJ1apcTBa.

I'pa:xknanckoe BocmuTaHue:
— CMOCOOCTBOBaTh  BOCIUTAHUIO  COIMAJIbHOW  OTBETCTBEHHOCTH  y
00yJaroIMXCs.
JIyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:
— CrIocoOCTBOBATh BOCIIUTAHUIO COITUATTLHON OTBETCTBEHHOCTH IITKOJBHUKOB;
— pacHIMPsITh BO3MOXXHOCTH MPHUOOIIEHHUS K KYJIbTYPHOMY U UCTOPUUYECKOMY
Hacinenuro Poccun.
IKOJIOTHYeCKOe BOCITUTAHHE:

— cnocoOCTBOBaTh  (OPMHUPOBAHUIO Y  OOYYAIOMIUXCS  DKOJOTHYCCKOM
OTBETCTBEHHOCTH Y MOHUMAaHUS IEHHOCTEW PalMOHAIbLHOIO TPUPOIONOIH30BAHUS;

— pa3BHUBATh HABBIKW OXPaHbI IPUPOJIBL;

— (opMHUpOBaTh OCO3HAHHOE OTHOIIECHHE IIKOJBbHUKOB K MpooOsieme
3arps3HEHUs]  OKPYXKalIIed  cpelbl  OpraHWYeCKMMU  BEIIECTBAMM,  HE
CBOMCTBEHHBIMU KUBOU MPUPOJE, MpeiaraTh MyTH €€ PEIICHUS;

— OpPHEHTHPOBATH OOYYAIONMIUXCS Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
o01ecTBa, MOHUMAHUS XUMHUH KaK Cephl YeIIOBEUECKON ACSTEIbHOCTH;

— ¢crnocoO0CTBOBaTh (OPMHUPOBAHUIO IKOJIOTHIECKON KYJIBTYPhl 00YUaIOIINXCH,
MOHWMAHUSl BIUSHHUS COLMATBHO-DKOHOMHUYECKHX IIPOIIECCOB HA COCTOSHUE
NPUPOJHOW U  COIMAJIBHOM  Cpelbl, OCO3HaHUSA TJIO0AJBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM, OCO3HAHHOMY MOHUMAHHUIO CBSI3M XHMHH C MPUPOIOH,
bopMUPOBAHUIO AKOJIOTMYECKOU OTBETCTBEHHOCTH, MOJIETUPOBAHUIO
AKOJIOTUYECKUX MTPOIIECCOB;

— €03/1aBaTh OJIATOTMPUATHBIE YCIOBUSI JJISI Pa3BUTHS IICHHOCTHBIX OTHOIICHUI
K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3eMII€;

— CMmocoOCTBOBATH (POPMUPOBAHUIO HKOJIOTHIECKON KYJIbTYpPhl 00yUJarOmUXCs,
MOHMMAHUSl BIUSHHS COLMATBHO-3KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE



NPUPOTHON W  CONMAIBHOW CpeIbl, OCO3HAaHHs TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX ITPOOJIEM.
TpynoBoe BocniuTanue:

~ pa3BUBATh YBOKECHUS K TPYAY, PE3yIbTaTaM TPpyJa (CBOET0 U IPYTUX JIOJCH),
K TPYAOBBIM JOCTHMIKEHUSM CBOMX 3E€MJISIKOB, POCCHHMCKOTO HApoja, JKEJIaHUs U
CITOCOOHOCTH K TBOPYECKOMY CO3UJATEIHLHOMY TPYAY B JOCTYIHBIX IO BO3PACTY
COIMATBHO-TPYOBBIX POJISX B XOJIE PEIICHUS 3a/1a4 IPAKTUIECKOTO TPUMEHEHUS;

-cnocobcTBOBaTh MPOMOPHUEHTAIIMU: 3HAKOMCTBO C TPOQECCHsIMHU Uepe3
pelnieHne TPUKIIATHBIX 3amad pa3HbIX CTCIIMAIEHOCTEH, aHaIn3
npodeCCUOHANIBHBIX TPEOOBAHUH.

JcTeTHYeCKOe BOCIIUTAHUE:

— (dopMupoBaTh OCO3HAHUE CBS3M XHMHU C HCKYCCTBOM W TPUPOJOA H
HapOJAHBIMU TIPOMBICTIAMH.
JcTeTHYeCKOEe BOCIIUTAHNE:

— (opMupoBaTh y 00y4aIOMUXCS ICTETUIECKUIN BKYC;

~ pa3BUBATh TBOPUYECKOE MBITIICHHUE.
dusnyeckoe BOCIUTAHME:

~ cmocoOCTBOBaTh (POPMUPOBAHUIO Yy OOYYAIOMUXCS YMEHHE NPUMEHSThH
MaTeMaTHYCCKUE 3HAHUS JUIS IOJICP)KaHMSA 3JI0pOBOTO M 0Oe30macHOro ooOpasa
KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO (pacdeT HaeabHBIX
npornopuuii Tena (30J0To€ ceueHue B (QuUrype 4eloBeKa), aHaau3 YIJIOB cruda
CyCTaBOB TMpH PA3IUYHBIX VYIPAXKHEHHUSIX, pacdeT Oe30MacHbIX MapaMeTpoB
pabodero Mecra: yrojl HaKJIOHA MOHUTOpPA, BHICOTA CTyJIa OTHOCHUTEIBHO CTONA) U
(U3MYECKOTO COBEPIICHCTBOBAHUS MPH 3aHATHSIX CIIOPTUBHO-030POBUTEIHHON
JeSITEIIbHOCTBIO;

~ CImocoOCTBOBaTh (OPMUPOBAHUIO 370POBOTO OTHOIIEHUS K Y4eOHOMY
MPOIIeCCY: NUHAMHYECKHUE May3bl (BKIIOUEHUE KOPOTKHX (DU3MUECKUX Pa3MUHOK
(moTATMBaHUS, YIPAKHEHUS IS TJ1a3, OCAHKW) TIPHU JITTUTEIHHBIX BBIYUCICHUSX,
CMEHa JICSITENIbHOCTH (YepelOBaHUE YMCTBEHHOW HArpy3Ku C JABUTATEIBHON
aKTUBHOCTHIO (HAampuMep, pelieHue 3a1ad y JOCKH C IMepeMeIIeHueM 0 Kiaccy),
npodrtakTka TunoguHaMun (00CyKICHHE MaTEeMaTHUYECKUX 3aJ/1ad, CBSI3AHHBIX C
pacdyeToM (HPU3NIECKON aKTUBHOCTH — MOJICYET IIAroB, PacXo/ia KaJopui).
IleHHOCTH HAYYHOT0 MO3HAHMSI:

-crnoco0cTBOBaTh  (DOPMHUPOBAHMIO Y  OOYYArOIIMXCS  MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
npakTUKu ((popMHUpOBaHUE HABBIKOB HAYYHOTO IOAXOJa K PEIICHUIO 3aad,
JEMOHCTpalysi JITOPUTMOB  HAYYHOTO IIO3HAHHWS, BOCHHUTAHHE KYJIbTYPHI
JI0Ka3aTEIHHOTO MBIIUICHHS );

-CTOCcOOCTBOBATh OBJIAJICHUIO OOYYAIONIMMHCS TPOCTEUIIUMHU HABBIKAMHU
WCCJICIOBATENILCKOW  JIEATETLHOCTH B XOJE€ PEIICHUS XWMHUYECKHX 3a/adu:
COCTaBJICHHE YypPAaBHCHUN XUMHUYECKUX PEAKIHMA, TPOBEICHUE MBICIEHHBIX
HKCIIEPUMEHTOB, aHAJIN3 M MHTEPIPETAIUS PE3yIbTaTOB), 3HAKOMCTBO C METOJIaMU
HAyYHOTO TIO3HAHUS (MHIYKIHS U IeTYKIHs, MOJICTUPOBAHKE U a0CTparupoBaHue);



~ co3/aBaTh yCJIOBHS 11 GOPMHUPOBAHUS Y O0yUaIOIIMXCS HAYYHOU KyJIbTYPBI
(cTpeMiieHHE K MUCTUHE W TOYHOCTH, YBOKCHHE K HAYYHBIM (paKTaM, KPUTUUYECKOE
OTHOIIIEHUE K HEHAY4YHBIM YTBEPKICHUSIM), PA3BUTHE HAYYHOU 3TUKHU (KYJIbTypa
HUTUPOBAHUS U CCHUIOK, YECTHOCTh B MPEJICTABICHUU PE3YJIbTATOB, YBAXKEHUE K
MPUOPUTETY OTKPBITUIA).

PA3BUTUE ®YHKIIMOHAJBHON TPAMOTHOCTH B 10-11 KJIACCAX

CnocoOHOCTh TMPUMEHSATH 3HAHUS B PEAIbHBIX JKU3HEHHBIX CHUTYyaIUsX
SBJIIETCSI KJIFOUEBBIM HABBIKOM, OOECIEUYMBAIOIIMM YCHEIIHYI0 aJanTaluio
BBIITYCKHUKOB K OBICTpO MeEHsIomEeMycss Mupy. Pa3BuTue (QyHKIMOHAIBHOU
TPaMOTHOCTH Ha YpOKaxX XUMHH HAMpPaBJieHO Ha (opMUpOBaHNE YMEHUS IPUMEHSTD
XUMUYECKHAE 3HAHUA B pEaJbHBIX CHUTYallUSX, aHAIU3UPOBATH HHGPOPMAIHIO U
pUHUMAThL 000CHOBaHHbIE perieHus. OyHKITMOHAIbHAS TPAMOTHOCTh B XUMHH —
9TO HE TOJBKO 3HAHWUE HAYYHOW TEPMUHOJIOTHM € COJCPKaHUS Y4eOHOTO
Martepualia, HO U yMEHHE MPUMEHSITh 3TOT MaTepuall B Pa3IMUHbIX )KU3HEHHBIX U
poeCCHOHANIBHBIX CUTYAITUSIX.

dopmupoBanue GyHKIIMOHATHHOM TPAMOTHOCTH OCYIIECTBIISIETCS HA YPOKaxX
XUMHH KaK B paMKax U3y4yaeMbIX TEM, TaK U B peKUME 000O0IICHUS U 3aKpEeTLIICHHUS],
B IIPOIIECCE PEIICHUS 3a7a4 U MPOBEACHUS SKCTIEPUMEHTOB.

Takoi MoaXoJ MO3BOJISIET CTUMYJIMPOBATH YUCHUKOB K CAMOCTOATEILHOMY
MOUCKy UH(pOpPMAIUU U €€ aHAIU3Y, Pa3BUBATh KPUTHUYECKOE MBIIIJICHUE U HABBIKU
pelIeHUs] BOZHUKAIOIINX MPOoOIeM.

NunuBuayanbHble, TO3HABaTelbHBIE M TBOPUYECKHE  MOTPEOHOCTHU
IIKOJIbHUKOB PEANM3YIOTCS YEPE3 MPOECKTHO-UCCIEN0BATENBCKYIO JEATEIBHOCT,
KOTOpasi HarpaBjeHa Ha BBIPAOOTKY CaMOCTOSATEIbHBIX MCCIIEI0BATEIBCKIX
YMEHUH U SBIISETCS OJHUM M3 METOJIOB PA3BUBAIOIIETO O0YUYEHUSI.

PazBuTne (pyHKIIMOHAIBHON rpaMOTHOCTH Ha ypokax xumuu B COII B/ILL
«OpN€HOK» C  BpPEMEHHBIM  YYEHHYECKHMM  KOJUIGKTUBOM B  YCJIOBHSAX
KPaTKOCPOYHOCTH OOYUCHHSI OCYIIECTBIISIETCS TIPU TOMOIIIH:

— HMHTEPAKTUBHBIX METOJIOB OOy4eHHs (IMCKycCHM, JabopaTOpHbIE padoTHI,
poJIeBblE€ WIPbl WM TPYIIOBBIE MPOEKThI, CIOCOOCTBYIOIIUX AKTUBHOMY
BOBJICUCHUIO yUAIIUXCS B y4€OHBIN MTpoIIecc).

— MEXIPEIMETHBIX CBS3EH;

— UTPOBBIX TEXHOJOTHI;

— NIPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HAIPABICHHBIX HA  BBISBICHUE
XUMHUYECKON CYIIHOCTH OOBEKTOB MPHUPOJBI, MPOU3BOJCTBA U ObITA, C KOTOPHIMU
YEJIOBEK B3aMMOJEHUCTBYET B MPOIIECCE MPAKTUYECKON JIESITEIbHOCTH;

— CUTYalUHMOHHBIX 3aJa4, IMOMOTalIIMX YYEHHKY IOCJIEI0BATEIBHO OCBOUTH
WHTEJUICKTyalIbHbIE IEHCTBUS B TIpoiiecce 00padboTku nHbopMaIuu (03HaKOMIICHHE
— TMOHWMAaHWE — aHaJu3 — CHUHTE3 — OIleHKa). HeoOXomauMbIii 3JIeMEeHT —
MOCTaHOBKA MTPOOJIEMHOTO BOTIPOCA, BHI3BIBAIOIIETO Y YICHUKA HHTEPEC U JKEIIAHUE
HaWTH HA HETO OTBET.

- AKTUBHOE UCIOJb30BaHUE MPOOJIEMHBIX 3aIaHUN HA ypOKaX.



COJEPXAHUE OBYUYEHUA
10 KITIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKO XUMHHU

[IpeameT opraHnyeckoil XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIy4YEHUM HOBBIX BEHIECTB M MaTepHaioB. Teopusi CTPOECHUsS OPraHUYECKHX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBIE 1o0keHHsI. CTPYKTypHBIE (POPMYJIbI
OpraHWYeCKUX BeulecTB. ['omoisiorusi, wu3omepus. XHUMHYECKas CBSI3b B
OpPraHMYECKUX COSANHEHUSIX — OJIMHAPHBIC U KPATHBIE CBSI3U.

ITpencraBienue o kiaccupuKalMyu OpraHnyeckux BemecTB. HomeHknarypa
OpraHMYECKUX COCAUHEHMHM (CUCTeMaTHyecKas) M TpPUBUAIbHBIC Ha3BAHUSA
BXHEHMILINX NMPEACTABUTENEHN KIIaCCOB OPraHUYECKUX BELLIECTB.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
03HaKOMJIEHHE ¢ 00pa3laMi OpraHMYECKHX BEILIECTB U MaTEpUaiaMH Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYECKHX BEIIECTB, HAOIIOACHHE M OIMCAHHE
JEMOHCTPALIMOHHBIX OMNBITOB [0 NPEBPAIIECHUIO OPraHUYECKUX BEIIECTB INpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHE).

Yraesopopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHI psa. MeraH M 3TaH —
OpocTeilliie NPEACTaBUTENN alKaHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuu 3aMEnIeHUs] W TOpPEHUs), HAXOXKIECHHE B NPHUPOJAE, NOJIY4YCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTWIEH U MPONMUIIEH —
OpOCTEHIINE NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIApATAllUM, OKHUCIECHUS U
NOJIMMEPU3ALINH ), TIOTYUYEHUE U IPUMEHEHHUE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XMMHMUYECKHE CBOMCTBA (peakuust noaumepusanuu). [lomydyeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TPOCTEHIINKA TNPEACTABUTENb AJKWHOB: COCTaB, CTPOCHHE, (PU3MYECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, FaJOr€HUPOBAHUS, THIpaTaLiH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHNE.

Apensl. benzon: cocra, ctpoenue, Gu3NYECKUE M XUMHUYECKHE CBOICTBa
(peakuuy rajoreHUMpOBaHMsI U HUTPOBAHUS), IOJyYEHUE U NMpPUMEHEHUE. 10ayon:
cocmas, cmpoenue,  Quauueckue U  Xumuveckue  ceorcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayueHue U npumeHnerue. TOKCUIHOCTh ApEHOB.
I'eHeTnyeckas CBS3b MEXKAY YIJIEBOJOPOAAMM, NMPUHAMICKAIMMHU K PA3ITUYHBIM
KJ1accam.

[TpuposHblE HMCTOYHHMKHM YIVIEBOAOPOIOB. IIpuponHbli ra3 M MOMyTHBIE
HepTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), mnuposm3. IIpoayKTsl



nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KaMeHHBIN
yroJib U IPOAYKTHI €T0 MepepadOoTKH.

DKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HAKOMJICHHE C 00pa3llaMu MIacTMace, KayudyKoB U pe3uHbl, KouieKuuu «HepTo»
U «YTOJIb», MOJEINUPOBAHUE MOJIEKYJ YIJIE€BOJOPOJOB M TajJOreHOMPOU3BOIHBIX,
pOBEJICHUE MPAKTUYECKON PabOThl: MOSyUYEHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnble 3anaumn.

Bbluncienuss 1Mo yYpaBHEHHMIO XHWMHUYECKOW peakiuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIMU IO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTH.. MeETaHON U 3TaHOJN: CTPOEHUE,
buznueckue M XUMHYECKHME CBOMCTBA (peaklUh C AaKTUBHBIMU MeETaJlJIaMH,
raJIoTeHOBOJIOPOIAMU, TOpPEHHE), MpUMEHEeHHe. BoaoponaHbie CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MeTaHOJIa U ATaHOJIa Ha OpPraHU3M YeJIOBeKa.

MHOroaroMHbI€  CHUPTHL. ODTWUJICHTIMKOIbL W  TJHICPUH: CTPOCHHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aMMOJEWUCTBHE CO IIEJIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAs PEakilis Ha MHOTOATOMHBIE CHUpTHI). [leficTBue Ha
opraHu3M uejoBeka. [[pumeHeHue riuiepuHa u 3TUIICHTJIUKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKHE CBOMCTBA.
ToxcuuHocTh PeHona. [Ipumenenue gpenona.

Anpaerunbl U kemouwvl. DopManbIeruja, aleTalbJIeruja: CTPOCHHUE,
bu3nyeckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEaKIMHU), TIOJyYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeeNibHbIe KapOOHOBBIE KUCIOTh. MypaBbrHAs U YKCYCHasI
KHUCIIOTBI: CTpOEHHE, (PU3NUECKHME U XMMUYECKHE CBOWCTBA (CBOMCTBA, OOIIUE 1JIs
KJ1acca KHCIIOT, peaklus dTepuuKainm), norydeHue u npumeHenne. CteapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBHUE.

Cnoxnple 2(QuUpbl KakK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ wmumponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb KUPOB.

YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAOB  (MOHO-, JH- H
nosivcaxapuibl). ['Joko3a — npocteiimii MoOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (B3aMMOIEUCTBHUE C THIPOKCUAOM
menu(Il), okucienne aMMuadHbIM pacTBOPOM okcua cepedpa(l), BocctaHoBIeHHME,
OpO’KeHUE TITI0KO03bI), HAX0XKACHUE B IPUPOJIE, MPUMEHEHNE, OMOJIOTHYecKas poJib.
dortocunTe3. DpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u memnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
HEeJUTI0N03bl.  DU3NYecKne W XUMHYECKHE CBOWMCTBAa Kpaxmana (THAPOJIHU3,
KaueCTBEHHAs PEAKIUS C HOJIOM).

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
IpoBeJCHNE, HAOMIOJEHUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE




CIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIA
okcupoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
rugapokcuoM meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmanaa C HOIOM),
pOBEJCHUE MPAKTUUECKON pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOIIMUECTBY OJHOI'O U3 UCXOHBIX BEILECTB WM ITPOYKTOB PEAKLIUN).

A3oTtcozeprkalue opraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKUE COeUHEHMSI. PU3NYECKUE U
XMMHYECKHE CBOMCTBA aMHHOKMCIOT (Ha NpuUMepe INHLKHA). buonormueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTunsl.

benkn kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TPETUYHAs CTPYKTypa O€iIKOB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEaKIINU Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HUX MPEBpAIICHUIL:
HAOJII0/ICHUE U ONKCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JACHATypalus OEIKOB MpU
HarpeBaHuU, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIPHbIE COeIMHEHUSI

OCHOBHBIE NOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEHEHb MOJIUMEPU3ALNN, CPEAHISA MOJICKYJIApHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAUHEHUN —
IIOJINMEPHU3ALUs U MOJUKOHCHCALH.

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YECHHUS BEIIECTB M HX IPEBpAIICHUI:
03HAaKOMJIEHHE C 00pa3lamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcce,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3YyYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX MOHATHH, TaK U MOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU UISI OTIAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATUA: SIBICHUE, HAYYHBIA (aKkT, TUIOTE3a,
3aKOH, TEOpUs, aHAJIU3, CUHTE3, KiIacCU(PHUKaLus, NepUOJAUYHOCTb, HAOIIOEHHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIINPOBAHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUNA YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kinerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOABI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,

pecypchl.



TexHonorusi: IMUIICBLIC TIPOAYKTBI, OCHOBBI PpalMOHAJIBHOI'O IIUTAHMA,
MOKOIIUC CpeaAcTBa, JICKAPCTBCHHBIC U KOCMCTUYCCKUC IIPLCIIapaThbl, MaTCPpUAJIbI U3
HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XAMHYECKUI 3neMeHT. AToMm. SIpo aroma, H30TOMNbBL. OJIEKTPOHHAs
000JI0uKa. DHEPreTuueckrue ypoBHU, MOAYPOBHU. ATOMHBIE opOuTtany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/iesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOIOB. DNEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Iepuonnueckuit 3akoH u [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CBA3b NMEPUOAMYECKOTO 3akoHa M [leproaMyecKoil CUCTEMBI
xumuueckux 3yemMeHToB JI. M. MeHueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX U CIOXHBIX BEIHIECTB MO TPYIIaM U MEPUOJIaM.
3Ha4YeHue NMepUoJNYECKOro 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJISIpHAsi M TOJISIpHAsl, MOHHAsl, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHONW XWMHUYECKOW CBS3U (OOMEHHBIM U JOHOPHO-
aKLeNnTopHblii). BomopoaHas cBsA3b. BalleHTHOCTh. DJEKTPOOTPULATENIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJIHBIE PaCTBOPHI.
MaccoBas 10J1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Howmenknartypa
HEOPraHUYECKUX BEIIECTB. [ eHeTuyeckas CBSI3b HEOPraHWYECKUX BEILIECTB,
MPUHAIICKAIUX K PA3JIUYHBIM KJIACCaAM.

Xumudeckass — peaknus. Knaccupukamuss  XUMHUYECKHX — PEAKIUHd B
HEOPraHUYECKOW M OPraHUYeCKOil XMMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHYECKOe paBHOBecue. DakTOpbl, BIUSAIOMIKE HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunmun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble d5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJAsl, HEUTPaAJIbHAS, IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BELIECTB W MX MPEBPALLCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. U.
MeHneneeBa», W3ydeHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIOIeHUe U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3oKeHUE TEPOKCHIA



BOJOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENEICHUE CPEAbl PACTBOPOB BELIECTB
C TTIOMOTIIbIO YHUBEPCAIIBHOTO MHINKATOPA, PEAKIINA HOHHOTO 00OMEHa), TPOBEICHNE
IPaKTHUECKON padoThl «BiusiHre pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peaKIumy.

Pacuérnble 3anaumn.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM  YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACYETHI C UCITOJIBb30BAHUEM ITOHITHUS «MACCOBast 1O
BEILIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosoxxenne HemeraiuioB B llepuoguyueckon  cucreme
xumuyeckux snemeHtoB [[. M. MenpeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAUIOB (Ha MpuMepe
KHCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJIOB (raJOreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIIOB,
KHUCJIOPOJACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSUHEHHUIN).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme Qusnueckue cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO61mue cnocoObl MmonmydyeHus: MeTaioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUICKINN «MeTamuibl U CIUIaBbl», OOpa3loB HEMETAUIOB, PEIICHUE
DKCIIEPUMEHTAIBLHBIX 3a7a4, HAONIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

Pacuérnble 3anaumn.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 0OecrieyeHUM KOJOTHYECKOM, YHEPreTUUeCKON W TMHUILECBOM
0e30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [loHATHE O Hay4dHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpenacraBnennst 00 OOMMX HAyYHBIX MPUHIUIIAX  MPOMBIIIJIECHHOTO
MOJyYE€HUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTEpualbl, KpPACKH, CTEKJIO, KEpaMHKa,



MaTepuasbl Ui 3JIEKTPOHUKH, HaHOMATEpHUaJbl, OPTaHUYECKHE U MHUHEpaJbHbIC
yA0OpeHus.

XAMHSL W 30pPOBbE YEJIOBEKA: IMPABUJIA HCIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, paBuiia 0€30MaCHOTO UCIIOIb30BaHUS MPENapaToB OBITOBON XUMUHU B
IIOBCETHEBHOM KU3HH.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBSi3ed MpU  HU3yYCHUH OOmed W
HEOPraHWYeCKOM XUMHUH B 11 Kiacce OCyLIECTBISETCS Yepe3 UCIIONIb30BAaHUE KaK
OOLIMX €CTECTBEHHO-HAyYHbIX IOHATUH, TaK W [OHATUH, SBJISAIOLUXCA
CHUCTEMHBIMU I OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4YHbIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(puKauusg, NEPUOAUYHOCTh, HAOJOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPECHUE, SIBIICHUE.

®dusznka: MaTepusi, SHEpPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAJMOAKTUBHOCTb, MOJIEKYJIA, SHEPI€THUECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperatHoe COCTOSIHHE BEIIECTBA, (PU3UUECKHE BEIMYUHBI U €IUHUIBI HX
U3MEPEHUs, CKOPOCTb.

buonorus: knetka, opraHu3M, DJKOCHUCTEMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BUTAMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOABI, MOJIE3HbIE UCKOMAaeMble, TOTLTUBO,
pecypesl.

TexHonmorusa: XMMHUYECKask IMPOMBIIIJIEHHOCTh, METAJLUIyprus, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEpPHANIOB, CEJIbCKOXO35MCTBEHHOE IIPOU3BOJACTBO, IMIIEBas
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHUX IIPernapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHaJIOB,
3JIEKTPOHHAS POMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUN HA BA30OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
0o0ydJaronmuMucs MpPOrpaMM CpemIHero ooOmero oOpa3oBaHus (JIMUHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHo-mMeToaudeckoil OCHOBOM s
pa3paboTKu TUJIAaHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBIISIETCSA CUCTEMHO-AESTEIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBUHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTypE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS NIpeaMeTa «XHMHS» Ha YPOBHE CPEIHETrO
00111er0 00pa3oBaHUs BBIJICIICHBI CIAEAYIONTNE COCTABIISIONIUE:

OCO3HaHHE OOYyYaIOUIMMUCS POCCUMCKONW TIpa)JTaHCKOM HAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CaAMOOIIPEIETIEHUIO;

HAJIMYUE MOTUBALMU K O0yUEHUIO;

[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YO€XKICHUN JTHMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
JESTEIbBHOCTH I[EHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, MPUCYUIMMH LEI0CTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJIMYUe MMPABOCO3HAHMS SKOJIOIMUECKON KyJIbTYphl U CIOCOOHOCTH CTaBUTH
LEJIA U CTPOUTH KU3HEHHBIE IIJIaHBbl.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMS IpeaMeTa «XHUMHsD» JOCTUTAOTCS B
€IMHCTBE Y4YeOHONl W BOCHUTATENBHOW JEATEIbHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMHU, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HJeaJaMH POCCHICKOr0 Ipa)XAAaHCKOro OOLIeCTBa, IPUHATHIMH B OOIIECTBE
HOpMAMM Y TOpaBWIAMH  TOBEJEHHUSA, CHOCOOCTBYIOUIMMHU  IpoleccaM
CaMOIIO3HAHUS, CAMOPa3BUTUSL U HPABCTBEHHOTO CTAHOBJEHHUS JIMYHOCTHU
O0yJaroIXcsl.

JIMYHOCTHBIE pe3yibTaTbl OCBOCHHS TMpeAMeTa «XHUMHs» OTpPa)XaroT
c(OPMUPOBAHHOCTh ONBITa IO3HABATENILHON M MPAKTUYECKOM JESITeIbHOCTU
oOyJaroluxcs Mo pean3aluy MPUHIATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUs 00YYarOIUIMMKCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IPAaBONOPSIKY;

IPEJICTaBICHUsS. O COLMAJBHBIX HOPMax M MpaBUiaX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITETLHOCTH NPU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNHN YU€OHBIX U IO3HABATENIbHBIX 3a/a4, BHIITOJIHEHUU XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTBI IPYTUX IPU aHAIU3E Pa3IMYHbIX BUJIOB YUYEOHOH 1EATEIbHOCTH;



2) IATPUOTHYECKOT0 BOCITUTAHUSA:

[EHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTCUYECTBECHHOM XHMMUH;

YBOXEHUSI K TMPOIlECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XHWMHUHU, OCO3HAHHSI TOTO, YTO JOCTHKECHHS HAYyKH €CTh pe3ysbTar
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX  OKCHEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MTPAKTHUKOB;

MHTEpeca U M03HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHAIN3e
uH(pOpMAaIUK O NEPEAOBBIX TOCTUHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHbBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIIEH C
NO3UIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUNA ITHX
MOCTYTKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUSA LEHHOCTEeH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust mpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYJIOBOU J1€ATEIbHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI MHAUBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUX, YIPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHmoTpeOIeHUs
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHS1);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCIIEeI0BaTEIbCKOM
JESTEIIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
JIeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUH NPAKTHUYECKUX 3a1ad
COLIMAJIbHOW HANPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHS NPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3ysibTaTam TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHusi, Oynaymied npodeccuu W peanu3aldd COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IeIECO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;



NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHMSIHUS
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOU CPEIbI;

OCO3HAHUS HEOOXOJWMOCTH WCIOJIL30BAHMS JOCTIDKCHHM XUMUU IS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO NPUPOOTOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKaIOLIEH
IPUPOIHON Cpele, YMEHHS TPOTHO3WPOBATh HEOJIATOMPUATHBIE SKOJIOTUYECKUE
MOCJIEACTBUS NPENPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILAT UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO MBIIIIEHHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
IPaKTUKe, CIOCOOHOCTM M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemogobuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CHenu(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ ponmu B
GbopMHUpPOBaHUN PAIMOHATBLHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
IpeacTaBIeHus] 00 OKpPYXKAIOIEM MHPE KaK O €IMHCTBE MPUPOJBLI M YEIOBEKa, B
MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHH JJISI  COBPEMEHHOMU
LHMBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAIIPABJICHHOCTH U Ba)KHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUaIbHOW KYJbTYphl, pEUIEHUH TJI00aJbHBIX IpolJieM
YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETUUYECKOM, IUILEBOU U
AKOJIOTMYECKOM O0€30MacHOCTH, B Pa3BUTUU MEAMUIIMHBI, OOCCIEYEHUU YCIOBUM
YCHEIIHOTO TPY/Ja ¥ 3KOJOTUYECKH KOM(POPTHOM KMU3HU KaXKI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIh3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh
MOJIy4aeMbI€ 3HAHUS JIJIS aHAJN3a U OOBSICHEHUS SBJICHUA OKPY’KAIOIIETO MUpPa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAay4HBIX (DAKTOB M MIMEIONTUXCSI JAHHBIX C [EJIbI0 MOTYyUYEeHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCITOJIb30BaTh XWMUYECKHE 3HAHUSA IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0OOpa30BaHMIO, K AaKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMYHBIX cepax MpopecCuoHaIbHON

NESATEIBbHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHeTo o01ero 00pa3oBaHms BKIIOUYAIOT:



3HaUUMble  JUIsi  (OPMHUpPOBAHHUA  MHPOBO33PEHHSI  OOydYarolIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKArOIINe
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIus, SBIICHUE,
IPOLIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCClIeI0BaHKE, HAOMIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

peryJsSTUBHBIE), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOM KOMITETEHITUN 00YYaroIINXCs;
CIIOCOOHOCTH o0yJaromuxcst MCTIOJIb30BaTh OCBOCHHBIC

MEXIMCHMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIHOU MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBaanenue YHHBEPCATbLHBIMUI yueOHbIMH NMO3HABATeJAbHbLIMU
JEeUCTBUSIMMU:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTHS JJI1 OOBSICHEHUs OTAEIbHBIX (PAaKTOB U
SIBJICHUU

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH s KJIACCH(PUKAIIMKA BEIIECTB U
XAMHUYECKUX PEAKIUU;

YCTAaHABJIMBATh MPUYUHHO-CJICJACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYXICHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATHL MOIEIBHBIC TPEACTABICHUS — XUMHUYECKUN
3HaK (CUMBOJI) DJIEMEHTa, XUMHUYECKas popMyJia, ypaBHEHHE XUMHUUECKON peaKIuu
— MpPU pElICHUH Y4YeOHBIX IMO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEaAKIUH.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIECTB U XUMHUYECKUX
pEeaKUHnii;



dbopMyIMpOBaTh LETH U 33/a4U UCCIICIOBAHMS, NCIIOJIb30BAaTh TOCTABICHHBIC
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3Bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOIATh 32 XOIOM
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
000011IeHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHMUS,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENbCKOW U MPOSKTHOM
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MIOMCKY METO/IOB PEIICHUS MPAKTUYCCKUX 337424, IPUMEHEHUIO PA3TUIHBIX METOIOB
TIO3HAHMSL.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHWKAX uH(Opmanuu (Hay4IHO-
MOMyJIsIpHAsT JIUTEparypa XUMHUYECKOTO COJEPKaHUsI, CIPABOYHBIE MOCOOWS,
pecypchl HTEpHETa), aHATU3UpOBaTh WH(POPMAIIUIO PA3MYHBIX BUAOB U (HOpM
MIPE/ICTABIICHUSI, KPUTUYECKH OIICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

GbOopMyIMpPOBATh 3aMPOCHl U MPUMEHSTh PA3TMYHBIE METOJBI MPU TIOUCKE H
oTOope wuHOpPMALMK, HEOOXOAUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OnpeAenEHHOTO TUTIA;

npuoOpeTaTh OMBIT HUCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpPMY  TIPEICTaBICHUS
uHpopmarmu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKHU U IPYTHE);

WCITOJI30BATh HAYYHBIH S3BIK B KAYECTBE CPEJCTBA TP PAO0TE C XUMUUYECKON
uH(pOpMaIuel: MPUMEHITh MEXIpPEIMETHbIE ((pU3nYecKne W MaTeMaTUYECKHE)
3HAKH U CUMBOJIBI, OPMYJIbI, a00peBUATYphl, HOMEHKIIATYPY;

WCIIOJI30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISTHOCTH.

OBjaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JeCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOU TeMBbI B XOJI€ AUAIIOTA W/WITU
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYJIMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB IMO3HABATEIBHON EATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIILHO HJIM COBMECTHO CO CBEPCTHHKAMHU MPH BHIMIOJTHCHUN
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTUIECKONW pabOTHI MO MCCICIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaau3alui y4eOHOro MpoeKTa U (pOopMyIHpOBaTH BHIBOIBI
M0 pe3yJibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIIUNA B
x0J1e 00CyXIeHHS 1 OOMEHa MHEHUSMH.

OByajieHHe YHMBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSIMMU:



CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJUPOBATH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeljlaraéMblii aJrOpuT™M ACUCTBHA MpuU
BBIMIOJTHEHUH YYE€OHBIX W HCCIIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIYyYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIHHOCTH Ha OCHOBE CaMOaHaIn3a U
CaMOOLICHKHU.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KUIACC

[IpenMeTHble pe3yNbTaTbl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTPAKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJIICHUM ITPUPOJIBI,
B (OpPMHUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUsI MMPAKTUUECKHUX 3a/1ad U IKOJOTUIECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOM CPEIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE TOHSTUS (XUMHYECKUM AJIEMEHT, aToM, OJJIEKTPOHHas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, DJIEKTPOOTPHUIIATEIEHOCTh, XUMHUYECKas
CBS3b, CTPYKTypHasi (popmyna (pa3BEpHyTass W COKpaImI€HHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIN 00BbEM, YTIIIEPOIHBIN CKeeT, PyHKIMOHAIbHAS TPYyMIa, paauKal,
WU30MEPHS], ©30MEPBL, TOMOJIOTUYECKHUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJICp)KAIIME COCAUHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCAMHEHHUS); TEOPUU M 3aKOHBI (TEOpUsl CTPOEHUS
oprannueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM A3bIK XWMHUHU;, MHPOBO33PEHUYECKHE 3HAHMS,
JIe)KAIME B OCHOBE MOHUMAHUA NPUYMHHOCTH WU CUCTEMHOCTH XHMHUYECKHX
SIBJICHUM, (PAKTOJOTHYECKHME CBEJICHUS O CBOWCTBAaX, COCTaBE, MOJYYCHHH W
0€30MacHOM HCIIOJIb30BAHUN BAXXKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISABIIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHaBIIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHS HPHU
OIIMCAHUU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPTAHUYECKUX COCUHEHNUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
W3TrOTaBIIMBAaTh MOJIEN MOJIEKYJ OPraHWYECKUX BEIIECTB JJISI WJUIFOCTPALUA HMX
XHMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OPraHUYECKUX BEHIECTB II0 HMX COCTABY M CTPOCHUIO K ONPEAECIEHHOMY
KJIACCy/TpynIe COeauHEHUN (YTJIEBOJIOPOIBI, KHUCIOPOA U a30TCOJEpIKaIlne



COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHMS 110
cucreMatnueckoi HoMmeHkiarype (IUPAC), a Takxke NpUBOAWTH TPHUBUAIbHBIC
HA3BaHUS OT/ACIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMUIICH, AarleTHJICH,
ATWJICHTJINKOJb, TIHIECPUH, (EeHod, (HopManbAeTh, aleTalbIerua, MypaBbUHAS
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh yMEHUS OMPEICIATh BHUILI XUMHUYECKOHW CBS3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepPU30BaATh COCTAB, CTPOEHUE, (hU3NUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENEH pa3IMYHBIX KIJIACCOB
OpraHUYECKUX BENMIECTB (METaH, 3TaH, ITWJICH, IPOIUJICH, alleTUJIeH, OyTaauen-1,3,
MeTuIoyTaaueH-1,3, 6eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TIUIEPUH, HEHOT,
areTaNbICTH, MypaBbUHAS U YKCYCHAsl KHCIIOTBI, TIII0KO3a, Kpaxmal, IeJITi0103a,
AMUHOYKCYCHasl KHCIJIOTa), WLUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIUX XHWMHUYECKHUX PEAKIUHA C HCIOIh30BaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTJIEBOIOPOTHOTO
ChIpbs (He(DTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
IpUMEHEHHUE TIPOYKTOB MEpepadoTKu;

c(hOpMUPOBAHHOCTh YMEHHMU MPOBOJIUTH BBIUMUCIEHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WMJIM IMPOAYKTA
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WIM POAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HAaHWNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUU TIPU U3yUYECHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHHE, N3MEpPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
WCIIOJIb30BAaTh CHUCTEMHBIC XWMHWUYECKHE 3HAHUSA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATH MTPaBUJIa MOJb30BAHUS XUMUYIECKON
NOoCyJI0il ¥ J1abopaTOpHBIM O0OPYJIOBAaHMEM, a TaKKe MpaBuia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBINOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHM
AKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTaHUUYECKUX BEILIECTB MPU HArPEeBaHUU, MOJTyUYECHUE
ATUJICHA U U3YYE€HHE €0 CBOMCTB, KAUECTBEHHbBIE PEAKIIMU OPTAHUYECKUX BEIIECTB,
JieHATypanus O0eIKOB MPU HArPEBaHHH, IIBETHBIC PEAKIMK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH TpH OOpalleHuu C BEIIECTBAMH U
7a00paTOpHBIM  O0OpYAOBaHHWEM, TMPEACTABIATh  PE3yJIbTAaThl  XUMHUYECKOTO



JKCIIEpUMEHTa B (OpME 3alKMCH YpaBHEHUM COOTBETCTBYIOIIMX pEaKIUi U
(GbopMyIupOBaTh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJTU3UPOBATH XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpEeICcTBa MacCOBOM
undopmaruu, aTepHer u apyrux);

chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
1eJIeCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXpaHEHHUsI CBOETO 3J0POBbS U OKpYXKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTh BO3JCUCTBHUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [1JIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIIEHUS W TNPEIOTBpAIllCHUs] HMX BPEAHOTO BO3ACHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHATHh 3HaHHS OO0 OCHOBHBIX JOCTYMHBIX METOAAaX TMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUIS  CIIETIBIX M CJIAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYeCKUX

bopmyi.

11 KIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmass u HeopraHUYecKas
XUMUSD» OTPAXKaIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUWA TPUPOJIBI,
B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYECKUX 3aJlad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU Cpeie;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMWYECKUA SJIEMEHT, aToM, M30ToMl, S-, p-, d-
AJICKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJIEKYJid, MOJIb, MOJIAPHBIN O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TUNBl XUMHUYECKHX  PpEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJUTHUYECKAST JIUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU AUCCOUMALNM, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAICHUS SHEPTUU
NP XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHHUU U 0€301MaCHOM MCMOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYCCKOM JICITCIPHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHMI BBISABIATh XapaKTEpHbIE NPU3HAKU IOHATH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X IIPEBPAILCHHUIA;

c(OpMHUPOBAHHOCTh YMEHHM HCHOJB30BaTh XUMUYECKYI0 CHMBOJHKY MJIS
coctaBieHus: (OpMyJl BEIIECTB U  YpPaBHEHUH XMMHYECKHUX  PEaKIIH,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHACIBIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OIPENEIATh BAJICHTHOCTh U CTENEHb OKUCIIECHUS
XUMUYECKUX DIEMEHTOB B COCIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAasl, HOHHAs, METAJJINYECKAsl, BOJOPO/IHAsI) B COEIMHEHUSX, TUII
KPUCTAIUIMYECKON PEHETKH KOHKPETHOIO BEIECTBA (aTOMHasi, MOJIEKYJSpHasd,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHCHUU;

c(hOpMHUPOBAHHOCTh yYMEHUI yCTaHaBJIUBATh IPUHAIEKHOCTb
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY KIaccy/Tpyrie
COEIMHEHMI (MPOCThIE BEHIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PacKpbIBaTh CMBICI MEPUOANUECKOrO 3aKoHa Jl.
N. MeHnaeneeBa 1 1EMOHCTPUPOBATh €r0 CUCTEMATU3HPYIOU[YI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTUYECKYIO (QYHKIUY;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHUX dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cuCTEMBI
xuMuueckux anemeHToB [[. M. MeHnneneeBa, MCHONB3ysl TOHATHS «s-, p-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPIETUUECKUE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COEAMHEHUH MO MepuojaaM u
rpynnam Ilepuoandeckon cuctemMbl XUMUYECKHUX 31eMeHTOB /. Y. MenneneeBa;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYECKUMHU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IuMYHBIM NPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEW OKHUCIEHUS 3JEMEHTOB, 00paTUMOCTU
peaKkLuy, y9acTHIO KaTajlu3aropa);

c(OpPMUPOBAHHOCTh YMEHMM COCTaBIISATh YPaBHEHMS pEaKUUil pa3IudHbIX
THUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIIOBHSL, IIPX KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA,

c(OpPMUPOBAHHOCTh YMEHUH NPOBOAMTH pEaKUUH, MOATBEP)KIAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHBIX HEOPraHWYECKUX BELIECTB, pPAaclO3HABATh
ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHWYECKHUX
BELLECTB;



c(hOpMUPOBAHHOCTh YMEHUH  PpaCKpbIBaTh CYIIHOCTb  OKHCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKuu OT Pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUUYECKOIO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIIHero Bo3aerctus (mpunuu Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JIekKaAIMEe B OCHOBE IMPOMBIIUICHHOTO IMOJIYYEHHS] CEPHOM KHUCJIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyYHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM
MOHSITUSL «MACcCOBas JI0JIs BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOUIEHUH ra30B NpU
XUMHUYECKUX PEAKIUAX, MAcChl BEIIECTBA WJIM O0BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MAcce WM 00BbEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIMU
BEIIECTB, TEIJIOBOro 3((dekTa peaknu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
nocyAod M J1abopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBujia OOpalieHHs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHI
AKCIIEPUMEHT (pa3joKEeHUE MEePOKCHIa BOAOPOAA B MPUCYTCTBUM KaTalM3aTopa,
ONPENCIICHUE CPEABl PACTBOPOB BELIECTB C IIOMOIIBIO YHHBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIuu Ha cyib(dar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJa4 0
teMaM «Metaimey U «Hemeramib»y) B COOTBETCTBHM € NPABWIAMH TEXHUKH
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3yJabTaThl XUMHUYECKOIO HSKCIepUMEHTa B (QopMme 3amucu
ypaBHEHU COOTBETCTBYIOUINX peakUuil U pOpMyYIHMPOBAThH BEIBOIBI HA OCHOBE 3TUX
pe3yibTaTOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJTU3UPOBATh XUMHYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 Ppa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIK, IHTepHEeT u ApyTrux);

c(hOpMUPOBAHHOCTh ~ yYMEHHMI  coOMoAaTh  MpaBWiia  DKOJIOTHYECKHU
1EJIeCO00Pa3HOro TMOBEICHUS B OBITY W TPYIOBOM JESITEIILHOCTH B IEJSIX
COXPAaHEHHUSI CBOETO 3/I0POBbS M OKPYKAKOUIEH MPUPOAHOM Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBBIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarens IIJIK, mosicHAT, Ha mnpuMepax CcrnocoObl YMEHBIIEHUS U
IPENOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHATHh 3HaHHS OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX IMO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUIM;



JUISL CIENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XuMHYeCKuX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 4acoB
Ne i/ HaumeHoBaHue pa3iesioB U TeM Kontoorsnee  TIpaKrmaeckue JJIeKTPOHHbIE (undposbie)
- NMpOrpamMmbl Bceero pa 60:; pfﬁoTu o0pa3oBaTejibHbIE peCypChl
Pa3nea 1. Teopernyeckue 0OCHOBBI OPraHU4eCKOM XUMHH
https://www.yaklass.ru/p/himija/10-
TIpeIMET ODrAHNIeCKON  XHMIIL klass/osnovy-organicheskoi-khimii-
pea P ’ 6490554/predmet-organicheskoi-khimii-
1.1 Teopust CTpoeHMsI OpraHMYECKHX & . — . ;
coemtterii A. M. BYLieposa teoriia-khimicheskogo-stroeniia-organiches -
nuHeHui A. M. Bytiepos 6447217
Hroro no pazneny 8
Pa3zgea 2. YriieBoaopoabl
[IpenenbHBIC YrIEBOAOPOABI — https://resh.edu.ru/subject/lesson/6151/conspec
2.1 4 1
aJIKaHbI t/149992/
https://monographies.ru/ru/book/section?id=16
HenpenenbHble  yTICBOIOPOJIBIL:
2.2 6 2 936
aJKEHBI, aJKaaUEeHbI, aIKUHbI
2.3 ApOMaTHYECKUE YTIEBOAOPOIbI 5 https://chemege.ru/areny/
[Tpuponnsie UCTOYHUKHU https://resh.edu.ru/subject/lesson/6148/conspec
2.4 3 1
YTJIEBOJIOPOJIOB U X TIEpepadoTKa t/170460/
Hroro no pazneny 18
Pasznea 3. Kucaopoacoaepskanue oprannyeckue coeIuHeHust
31 Criupret. dexon 2 https://chemege.ru/spirty/
39 AJbIeruaml. KapGoHnogsie 2 ) https://reshutest.ru/theory/11?theory_id=376

KuCIOThl. CIIOXKHBIC dPUPHI



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
https://monographies.ru/ru/book/section?id=16936
https://monographies.ru/ru/book/section?id=16936
https://chemege.ru/areny/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://chemege.ru/spirty/
https://reshutest.ru/theory/11?theory_id=376

https://www.yaklass.ru/p/biologia/9-
klass/stroenie-i-sistemy-zhizneobespecheniia-

33 VrieBoasl 7 2 kletki-17330/khimicheskie-veshchestva-v-
kletke-16040/re-aa0al37¢-9610-43bc-aaf7-
785a70aa36ab

Htoro no pasneny 23

Pa3nes 4. A3oTcoaepskanue opraHu4ecKue coeJHHeHH

https://reshutest.ru/theory/11?theory_id=378

4.1 AMUHBI. AMUHOKUCITOTHI. benku 9 1 2
Hroro no pazneny 9
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA
5.1 ITnactmaccel. Kayuyku. Bonokna 6 1 hetps://chemege.ru/polimery/
O606H}CHHC i cucTeMaThsati https://resh.edu.ru/subject/lesson/6151/conspec
6.1 3HAHUU o pazneny 4
" " t/149992/
YrieBoaopoibl
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB IIO 63 5 5
I[MPOT'PAMME
11 KITACC
KoanuectBo yacoB
No ni/nt HaumeHoBaHMe pa3iesioB U TeM K I DJIeKTPOHHBIE (uudgposbIe)
B MPOrpamMmmbl Bcero p;;:fb(:ﬂbﬂme p;)ﬁi:)l:’l:;l'leCKI/le o0pa3oBaTe/ibHbIE pecypchl
Paznen 1. TeopeTnueckne 0CHOBbI XUMHU
ngOCHI/IC . aTOMOB- https://interneturok.ru/lesson/chemistry
epUOINYECKHIMA 3aKOH u ;
/11-klass/bstroenie-
1.1 [Tepuognueckas cucrema 8 1 1

XUMUYeCKuX dnemenToB J[. W.
MeHneneeBa

atoma-periodicheskij-zakonb/stroenie-atoma



https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-aa0a137e-9610-43bc-aaf7-785a70aa36ab
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-aa0a137e-9610-43bc-aaf7-785a70aa36ab
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-aa0a137e-9610-43bc-aaf7-785a70aa36ab
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-aa0a137e-9610-43bc-aaf7-785a70aa36ab
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-aa0a137e-9610-43bc-aaf7-785a70aa36ab
https://reshutest.ru/theory/11?theory_id=378
https://chemege.ru/polimery/
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
https://resh.edu.ru/subject/lesson/6151/conspect/149992/
https://interneturok.ru/lesson/chemistry%0b/11-klass/bstroenie-%20%0batoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry%0b/11-klass/bstroenie-%20%0batoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry%0b/11-klass/bstroenie-%20%0batoma-periodicheskij-zakonb/stroenie-atoma

Crtpoenue BEILIECTBA.

https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-

1.2 MHuoroo0pasue BemecTB 8 khimii-6931691/sostoianie-i-raspredelenie
-clektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/8-klass/

1.3 XUMUYECKUE PEAKIIUU 9 rastvory-S 8606/rastvorenie-
rastvorimost-88647/re-66432ed8-
7b7d-4823-a865-abb2807188ab

Wroro no pazaeny 25

Pa3nea 2. Heopranuyeckasi Xumusi
https://infourok.ru/prezentaciya-po-himii-na-

2.1 Merannsl 13 temu-metally-11-klass-

4432577 .html
22 Heweranmi 12 kbamktortimemetatlor
CEssh HEOPraAHIMYIECKHX " https://nsportal.ru/shkola/khimiya/library/

2.3 OpraHHYECKUX BOIIECTR 10 2013/01/27/ genetlcheskaya-
svyaz-mezhdu-klassami-veshchestv
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon IIpoBepsiembie _ TpeIMeTHble  Pe3yJILTaThl  0CBOeHMs OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus
1 Teopernueckre OCHOBBI OPraHUYECKON XUMUH

ChopMHpPOBAaHHOCTh  TMPEACTABICHUH O  XHMHUYECKOW  COCTaBIISIONIICH
€CTECTBCHHOHAY4YHOW KAapTUHBI MHUpA, POJIM XUMUU B IIO3HAHUM SIBICHUM
11 npupoabl, B (QOPMUPOBAHUU MBIIICHUS W KYJIbTYpPhl JIMYHOCTH, €&
(YHKIMOHATIBHONH TPaMOTHOCTH, HEOOXOTUMOM JUIsl pEIICHHs] MPaKTHYECKHX
3aJa4 M SKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOAHON Cpeie

Bnanenne CUCTEMOU XUMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIArAF0 U E MTOHATHUSA (Monexkyina, BAJICHTHOCTS,
ANEKTPOOTPUIIATEIIBHOCTh, CTEMEHb OKHCICHUS, XHUMHUYECKash CBSI3b, MOJIb,
MOJIIpHasi Macca, MOJSPHBIA OO0BEM, YriaepoAHbIN ckeneT, (yHKIHOHAJIbHas
rpymmna, pagukail, W30MEpHusi, HW30MEpbl, TOMOJIOTHYECKUU psJl, TOMOJOTH,
YIJIEBOIOPOAbI, KHUCIOPOA- M a30TCONEpKallfe COEIUHEHUs, OUOJIIOTHYECKU
1.2 aKTUBHBIE BellecTBa (YIJIEBOABI, KHUPHI, O€IKH), MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOCHHS OpraHudeckux BemecTB A.M. Byrtneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMHUH, (PAKTOJIOTUYECKUE CBEICHUS O
CBOMCTBAxX, COCTaBe, MONYyYEHUU U OE30MACHOM HCIOIH30BAHUM BaXKHEHIIUX
HEOPraHMYECKUX U OpPraHWYecKUX BemIeCTB B OBITY U MPaKTHYECKOM
JeATEIbHOCTH YeJIOBEKa

ChopMupoBaHHOCTH YMEHMH BBISABIATH XapaKTEpHbIC NPU3HAKU IOHATHIH,
1.3 YCTaHaBIUBATh UX B3aUMOCBSA3b, UCIIOIb30BATh COOTBETCTBYIOLINE TIOHATHS IIPU
OIIMCaHUU COCTABA, CTPOCHUS U IIPEBPAILICHUIM OPraHUYECKUX COCIUHEHUN

c(OpPMHUPOBAHHOCTh YMEHUH HCIIONB30BaTh XHUMHUYECKYIO CHMBOJUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIéHHOMN)
1.4 dbopMyn OpPraHUYECKUX BEIIECTB M YyPAaBHEHUHW XHMUYECKUX PEaKIUH,
M3TOTaBIMBATh MOJIEIN MOJIEKYJI OPIraHMYECKUX BEUIECTB JUISl MIUTFOCTPALIMU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS

ChopMupoBaHHOCT YMEHHMH YCTAHABIMBAaTh NPUHAMICKHOCTh H3YUYCHHBIX
OpPraHUYeCKHX BEHIECTB MO UX COCTaBY M CTPOCHHIO K ONPEACIEHHOMY KIIACCy
1.5 (rpymme) coemuHeHHME  (YTJIEBOJIOPOIBI, KHUCIOPOA W a30TCOJAEpIKaIIne
COCAMHCHUA, BBICOKOMOJICKYIISIPHBIC COGI[I/IHGHI/IH), JaBaTb UM Ha3BaHUA 110
cucreMarnueckorr HomeHkiarype (IUPAC)

CopMHUpPOBaHHOCTH YMEHHSI OINPEAENATh BUIbl XUMHYECKOW CBS3M B
OpraHUYECKUX COCMHEHUSIX (OAMHAPHBIEC U KPATHBIC)

1.5

ChopMupOBaHHOCTh YMEHHS NPUMEHSTH: IOJIOKEHHUSI TEOPHUH CTPOCHHS
1.6 oprannyeckux BemecTtB A.M. byTtieposa 1151 00bsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHSI MacChl BEILIECTB

VYrneopopoasl. Kucnopoacoaepxaiiue 1 a3oTcoAepKalue OpraHuuecKue
coeuHeHus. BrIcOKOMOJIEKyIIpHbIE COeTMHEHUS

CdopMupoBaHHOCTh YMEHUHN MPHUBOIUTH TPUBHAJIbHbIE HA3BaHUS OTAEIbHBIX
2.1 OpPTaHMYECKUX BEIIECTB (PTHJICH, WPOMWICH, AalleTHJEH, OSTUJICHIIHKOIb,
rmnepus, ¢eHon, QopMmanplerua, aneTalbIeru]i, MypaBbHHas KHCIOTA,




YKCYyCHasi KHCIIOTa, OJICMHOBAas KHCIOTa, CTEapUHOBAs KHUCJIOTA, TIIOKO3a,
bpyKTO3a, Kpaxmall, IeJUTF0JI03a, TITUIIIH)

2.2

CdopMHUpOBaHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MUECKIE
U XMUMHYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB
OpPTraHWYECKUX BEIECTB (METaH, 3TaH, dTUJICH, IPOIUJICH, alleTUJICH, OyTaaueH-
1,3, metunOyraauen-1,3, 6€H301, METaHOM, 3TAHOJI, STUICHIJIUKOIb, TIUICPHUH,
deHomn, aneranbAeTu/l, MypaBbUHAs U YKCYCHAs KUCJIOTHI, IJIFOKO3a, KpaxMa,
1[EJUTI0JI032, AMUHOYKCYCHAsl KUCJIOTA)
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ChopMupoBaHHOCTH yYMEHHUS WILTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXIY
TUIAYHBIMU TIPEACTABUTENAMU PaA3JIMYHBIX KJIACCOB OPraHUYECKHUX BEILECTB
YPAaBHEHUSMHM COOTBETCTBYIOIIUX XHMMHMUYECKUX PEAKLUM C HCIOIb30BAHUEM

CTPYKTYPHBIX (hopmyi

24

ChopMHpOBaHHOCTH YMEHUSI XapaKTEPHU30BaTh MCTOYHHKH YTIIEBOIOPOIHOTO
Celpbsi (He(Th, MPUPOAHBIA Ta3, Yroib), CIOCOOBI WX TMEpepadoTKu U
PaKTUYECKOe MPUMEHEHHUE MPOIYKTOB MepepaboTKH

XUMHA U KU3Hb. PacuéTrl

3.1

CdopMupoBaHHOCTH YMEHHI BIAJETh CUCTEMOMN 3HaHUN 00 OCHOBHBIX METO/IaX
HAay4YHOI'O0 TIO3HAHHWS, MCIOJb3YyEMbIX B XHMHUHU IpU HM3YYEHHHM BELIECTB U
XHUMUYCCKHX SIBIICHUI (HaliroicHME, U3MEpPEHHUE, HKCIIEPUMEHT,
MOJIETUPOBAHUE), UCTIOIb30BaTh CHCTEMHBIE XMMHUYECKHE 3HAHUS IJIS1 IPUHATHUS
peuieHui B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMM U UX
IPUMEHEHUEM

32

ChopMHUpPOBaHHOCT, YMEHUN COOIOJATh MpaBUJIa TMOJIH30BAHUSI XUMHUYECKOMN
HOCyZI0i U J1a0OpaTOpHBIM 00OpPYIOBaHMEM, a TAaKXKE MpaBuiIa OOpaleHHs ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLUSIMH T10 BHIMOJIHEHHIO JIaA0OPAaTOPHBIX
XUMHUUYECKHX OIBITOB

33

ChopMUpOBaHHOCTh YMEHUW IJIAHUPOBATH U  BBIOJIHATh XUMHUYECKHUI
OKCHEPUMEHT (TPEBpAIICHUs] OPraHMYECKUX BEIIECTB NPHU HarpeBaHUH,
MOJIyd4CHHUEC OTUJIICHA W HU3YYCHUC Cro CBOﬁCTB, KaUCCTBCHHBIC pPCaKIUU
OpPraHWYeCKHUX BEUICCTB, JeHATypalus OCIKOB INpPH HarpeBaHHH, IIBETHHIC
peakiu OeKOB) B COOTBETCTBUU C MpaBWJIAMH TEXHHMKH O€30MacHOCTH NPH
oOpaleHun ¢ BeIIeCTBaMH W Ja0OpPaTOPHBIM 00OPYIOBAaHHUEM; IPEICTABIIATH
pe3yabTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peaKIuid H (OPMYIHPOBATH BBIBOJBI HAa OCHOBE 3THX
pe3yJILTaTOB

3.4

CopMUpPOBAaHHOCTH YMEHHI MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM
yYpaBHEHUSAM (Macchl, 00bEMa, KOJTMYECTBA HCXOJAHOTO BEIECTBA WIIM MPOAYKTa
peakuuyu MO M3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH)

3.5

ChopMUpOBAaHHOCTh YMEHHH KPUTHYECKH aAHAIM3UPOBATH XHMHUYECKYIO
uH(pOpMaLMIO, TOTYy4aeMyl0 W3 pa3HbIX HCTOYHHKOB (CpelCcTBa MaccOBOM
uH(popmanuu, cetb UHTEpHET U ApyTHUe)

3.6

CdopmupoBaHHOCTH ~ YMEHUH  cOOMIOJATH  MpaBWiIa  3KOJOTHYECKHU
11eJ1eCO00pa3HOro MOBEJECHUS B OBITY M TPYHOBOW MEATENbHOCTH B IEIAX
COXPAHEHHUsI CBOETO 3/I0POBbSl U OKPYKAIOILIEH MPUPOAHOU Cpelbl, OCO3HABATH
OIIACHOCTb BO3JECHCTBHUS HA JKUBBIC OPTaHU3MBI ONPENCIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbicn mnokazarens I[IJIK (mpenensHo momyctumoi
KOHIIGHTPAllMM), MOSCHATh Ha MpPHUMEpax CHocoObl  YMEHBLICHHUS H
IPEIOTBPALIEHHS MX BPEIHOTO BO3ACHCTBHSI HA OPraHU3M Y€JI0BEKa




11 KITACC

Kon

IIpoBepsiemble  mpeaMeTHbIe  Pe3yJbTATHBI  OCBOCHHUSI  OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeiHero 001ero 00pa3oBaHusi

1

TeopeTquCKHe OCHOBBI XUMHH

1.1

Bmanenune CHUCTEMOU XUMHAYECKUX 3HAHMI, KoTopast BKJIIOYAET:
OCHOBOIIOJNIATAIONINE TIOHATUS (XMMUYECKUW DSJIEMEHT, aTOM, OJJIEKTPOHHAs
o0oyiouka atoma, s-, p-, d-DIIEKTPOHHBIE OPOWTAIM aTOMOB, MOH, MOJIEKYJa,
BaJICHTHOCTb, AJIEKTPOOTPULIATENILHOCTD, CTETIEHb OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIAPHBIA O00BEM, KpUCTAIIMUYECKasl PElIETKa, THIIbI
XUMHUYECKUX  peakiuii  (OKHCIUTEIhbHO-BOCCTAHOBUTENBHBIE,  OJK30- U
SHIOTEPMHUECKUE, PEAKIUU HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, ANEKTPOIIUTUYECKAS JUCCOLIMAINS, OKHUCIIUTEIb,
BOCCTAHOBUTEJIb, CKOPOCTb XMMHUYECKOM peakiuh, XUMHUYECKOE paBHOBECHE);
TEOPUM U 3aKOHbI (TEOpHUs IJIEKTPOJUTHUYECKON aucconuanuu, Ilepuonnueckuii
3akoH JI.MI. MennaeneeBa, 3aKOH COXpaHEHUS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH S3BIK XUMUH, (DAKTOJIOTUYECKHE CBEJICHHSI O CBOWCTBAX, COCTABE,
MOJy4eHUH U OE30MacHOM HCIIOJIb30BaHUHM BAKHEMIIUX HEOPraHUYECKUX
BEIIECTB B OBITY U PAKTUYIECKOH JIESATEILHOCTH YEIOBEKA

1.2

ChopMupoBaHHOCTH YMEHHI BBISBIIATH XapaKTEPHbIC MPU3HAKH M B3aUMOCBSI3b
W3YYCHHBIX MOHSITHM, IPUMEHATH COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUHU
CTPOEHHUS U CBOMCTB HEOPraHUYECKUX BELIECTB U UX NPEBPALICHUN; BBIABIATDH
B3aMMOCBSA3b XUMUYECKUX 3HAHUU C MOHATHAMHM M IPEICTaBICHHUAMH IAPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Brnagenre 0CHOBHBIMH METOJIaMU HAYYHOTO MMO3HAHUS BEIIECTB M XUMHUYECKHX
sIBJIICHUH (HaOII0/IcHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOJISTTHPOBAHUE)

1.4

CdopMUpOBaHHOCTH YMEHUN OINPEAETSATh BAIEHTHOCTh M CTENEHb OKHCICHUS
XUMUYECKHUX DJIEMEHTOB B COSAMHEHUAX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOMN
CBsI3M (KOBaJICHTHAs!, MOHHAS, METAIITUNYECKAsl, BOJIOPOIHAS ) B COSAMHCHHMSIX, TUIT
KPUCTAJUTMYECKOW PEImETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHAS,
HMOHHAs1, METaJUTMYEeCKasi)

1.5

ChopMupoBaHHOCTH YMEHUH ONPEIEIIATH XapaKTep CPe/Ibl B BOJHBIX PacTBOpPaX
HEOPraHUYECKUX COCIUHECHHUN

1.6

CdopmMupoBaHHOCTh yMEHHUS KilacCU(PUIMPOBATh XMUMHUYECKHE pEAKLUUU I10
pa3IMYHBIM MPU3HAKaM (YUCIIy U COCTAaBY pEarupyroliux BEUIECTB, TEIUIOBOMY
3 dexTy peaknumu, H3MEHEHHUIO CTETICHEH OKUCIICHHS JIEMEHTOB, OOPaTUMOCTH
peakLuy, y4acTHIO KaTaJlu3aTopa)

1.7

ChopMupoBaHHOCTH YMEHHMH COCTaBJISATh YpPAaBHEHHS peaKIUil pa3inyHbIX
TUIIOB, IOJHbIE W COKpAIIEHHBbIE YpPAaBHEHMsI peakUUil HOHHOro oOOMeHa,
YUUTBIBASL YCIOBUS, IIPU KOTOPBIX ITU PEAKLUU UAYT JO KOHIIA

1.8

ChopMupoBaHHOCT, ~YMEHHH TPOBOJAMTH  PEAKLUUH, IOJITBEPKAAIOLIIE
KAYeCTBCHHBIA COCTAB DPA3JIMYHBIX HEOPraHMYECKHUX BELIECTB, PACIO3HABaTh
ONBITHBIM  IIYTEM  HOHBI, [PUCYTCTBYIOLIME B  BOJHBIX  PACTBOpax
HEOPraHUYECKUX BEIECTB

1.9

CopMUpOBaHHOCTH  yMEHUW  pPACKpPhIBAaTh  CYIIHOCTh  OKHCJIHMTEIHHO-
BOCCTAHOBUTEJIBHBIX ~PEAKIMA IMOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO
OaJlaHca dTUX pPeaKIUi




CdopMUpOBaHHOCTh YMEHHI OOBSCHATH 3aBHCHUMOCTH CKOPOCTH XHMHYECKOM
peakuuu OT pa3InyHbIX (aKTOPOB

CdopMUpOBaHHOCTh YMEHUU OOBICHATH XapaKTep CMEIICHUS XHUMHYECKOTO
paBHOBECHsI B 3aBUCUMOCTH OT BHeIIHero Bo3aeicTBus (mpuHuun Jle IllaTennbe)

OO01mast 1 HeOpraHUYECKask XUMHUSI

CdopmupoBaHHOCTH YMEHHUI pacKpbIBaTh cMbIC [lepuoandeckoro 3akona J[. 1.
MenpeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUU

2.2

CdopMupoBaHHOCTh YMEHUI XapaKTEPU30BATh AIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHYECKHUX 3ieMeHTOB 1—4 nepuonoB Ileproanueckoi CUCTEMbl XUMUYECKUX
sanementoB J[.M. MeHnzaeneeBa, UCHONB3Ysl MOHATHS «S-, p-, d-3JIEKTPOHHBIC
opOouTaNM»,  «IHEPreTUYECKUe ypPOBHU», OOBACHATH  3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCIMHEHUM MO NepHojaM U
rpynnaM [lepuoanueckoit cuctembl Xumudeckux 3meMeHToB .M. MenneneeBa
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CdopMupoBaHHOCTH  YMEHHH  XapakTepw3oBaTh  (OMUCHIBATH)  0OIIHE
XMMHYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB,
MOJTBEPKIATh CYIIECTBOBAHUE F€HETHUECKOM CBSI3U MEXAY HEOPraHUIECKUMU
BEIIECTBAMH C TIOMOIIBI0 YPAaBHEHUH COOTBETCTBYIONINX XUMUYECKHUX PEAKITHMA

24

CdopmupoBaHHOCTH YMEHUI YCTaHABJIMBATh IIPUHAUICKHOCTD
HEOPraHMYECKUX BEILIECTB IO MX COCTaBY K ONpEAENEHHOMY Kiaccy (Tpyme)
COeMHEHUH (IIPOCThIE BEILIECTBA — METAJIBI U HEMETAJIbI, OKCU/Ibl, OCHOBAHMSI,
KHCJIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIN)

2.5

ChopMupoBaHHOCTH YMEHHMH HCHOJB30BATh XHUMHUYECKYIO CHUMBOJHKY JUIS
cocTaBiieHUsl (OpMyNn BEIIECTB W YPAaBHEHUH XMMMYECKHX PpEaKIHi,
cucremarnueckyro HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX HEOPraHUYECKUX BEIIECTB (yrapHbli ra3, yIJIeKUCIblid ra3, aMMHakK,
raiéHasi U3BeCTb, HeTal€Hasi U3BECTh, INTHEBAs COJIa, TUPUT U IPYTHE)

2.6

ChopMupoBaHHOCTH  YMEHHH  XapaKTepw3oBaTh  (OMUCHIBATH)  OOIIUE
XMMHYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB PAa3UYHBIX KJIACCOB,
MOJTBEPXKJIATh CYIIECTBOBAHUE F€HETHUECKOM CBSI3U MEXIY HEOPTaHUIECKUMU
BEIIECTBAMH C TIOMOIIBIO YPAaBHEHUH COOTBETCTBYIONINX XUMUYECKHUX PEAKITHMA

2.7

ChopMHUpPOBAaHHOCT, YMEHHH IUIAHUPOBAaTh M BBIMIOJHATH XWMHUYECKHI
IKCIIEPUMEHT (Pa3lioKeHHEe TIEPOKCHIA BOJOPOIa B IPUCYTCTBHH KaTallu3aTopa,
olpefieieHue CpeAbl PacTBOPOB BELIECTB C IOMOIIBI0 YHUBEPCAIBHOIO
WH/INKATOpa, BIUSHUE PA3TINYHBIX ()aKTOPOB HA CKOPOCTh XUMHUUECKOU peaKIiH,
peakiuu MOHHOTrO OOMEHa, KaueCTBEHHBIC PEaKIuu Ha cylbdarT-, KapOoHaT- U
XJIOpUJI-aHUOHBI, HA KATHOH aMMOHHS, PEIlIeHNEe SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMaM «MeTamiel»y U «HeMeTanan») B COOTBCTCTBUH C IpaBUJIaMU TCXHUKH
0e30macHOCTH TpW  OOpallleHWH C  BelmecTBaMH W J1abopaTOpHBIM
O6OPYI[OB3.HI/I€M; NpCACTABIATL PE3YJIbTAThl XHUMHUYCCKOTO JSKCIICPUMCHTA B
dopMe 3amMcHu ypaBHEHHMH COOTBETCTBYIOUIMX peakuuid u (HOopMyIupoBaTh
BbIBOJbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

CdopMupoBaHHOCTH YMEHUH COONIOAATH MpaBWiIa MOJIH30BAHUS XHUMHUYECKOM
MoCy/1Ioi ¥ JabopaTOpHBIM 00OPY/IOBaHHMEM, a TakK)Ke IMpaBUiia OOpaIIeHUS C
BCIICCTBAMU B COOTBCTCTBUU C UHCTPYKIUAMU 110 BBIITOJIHCHUIO na6opaToprlx
XUMHYECKHX OIBITOB

2.9

CdopMUpOBaHHOCTh YMEHHI XapakTepH30BaTb XUMHUYECKHE IPOILECCHI,
JeKallre B OCHOBE MPOMBIIIIEHHOTO TIOJIYY€HHs] CEPHOM KHCIIOThI, aMMHUaKa, a




Takke C(HOPMUPOBAHHOCTH MPEJICTABICHUA 00 OOIMIMX HAYyYHBIX MPUHIUIAX U
9KOJIOTHYECKUX MpobdieMax XMMHUYECKOro IPOU3BOICTBA

XUMHA U KU3HL. PacuéTrl

3.1

ChopMHUpPOBAaHHOCTh  TMPEJACTABICHUH O  XHMHUYECKOW  COCTaBIISIONICH
GCTGCTBGHHOHaquOﬁ KapTUHbl MHpaA, POJM XUMHUU B TIO3HAHUH SIBJICHUU
npupoabl, B (QOPMUPOBAHUU MBIIJICHUS W KYJIbTYpPhl JIMYHOCTH, €&
(YHKIMOHATIBHONH TPAaMOTHOCTH, HEOOXOTUMOM JUIsl pEIICHHs MPaKTHYECKHX
3aJa4 M DKOJOTMYeCKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO U
MIPUPOAHON Cpeie

3.2

ChopMupoBaHHOCT, YMEHHUH KPUTHYECKH aHATU3UPOBATh XHUMHYECKYIO
uH(pOpMaLMIO, TOTYy4YaeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeIcTBa MaccOBOM
KOMMYHUKAIUU, ceTh IHTEpHET U ipyTue)
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CdopmupoBaHHOCTH ~ YMEHUH  cOONMIOJATH ~ MpaBWiIa  3KOJOTHYECKHU
1eN1eco00pa3HOro TOBEIACHUS B OBITY M TPYAOBOW ICATEIBHOCTH B IIEISX
COXPAHEHHUSI CBOETO 3/I0POBbS 1 OKPYKAIOIICH MPUPOTHON CPEIbI

3.4

Oco3HaBaTh ONACHOCTh BO3JIEUCTBUS HA KMBBIE OpPraHU3MbI OIPENEIIEHHBIX
BelIecTB, MOHUMas cMbIci nokasarens [1/IK, mosicHaTh Ha mpuMepax crocoObl
YMEHBUIECHUS W MNPEAOTBPALICHUS WX BPEIHOIO BO3ACHCTBUS HA OpPraHU3M
YeJIoBeKa

3.5

CdopMUpOBAaHHOCTh YMEHUW TMPOBOJIUTH BBIYHCICHUS C MCIOIb30BAHUEM
MOHSTHSI «MaccoBasi 10J1s1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI ra30oB
MIPU XUMHYECKUX PEAKIUIX, MACCHI BEIIECTBA WM 00BEMA ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIlECTBA, Macce WM 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEaKIUU
BEIIECTB, TEIIOBOTO P (eKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHHS U COXPAHEHUS YHEPTUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
10 KITACC

Kon

ITpoBepsieMblii 3JIEMEHT COEPKAHUS

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

1.1

[Ipenmer oOpraHMyeckol XWUMHHM: €€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAUYCHUE B
MOJIyYEHUM HOBBIX BEUIECTB M MaTepUANIOB. Teopuss CTPOECHHS OPraHUYECKHUX
coenquHeHuil A.M. bytnepoBa, €€ 0CHOBHBIE TIOJIOKEHUS

1.2

CrpykTypHble  (QOpPMYNIBI  OpraHMYECKHMX  BEIIECTB. ['OMOJOTHs, HW30MEpHs.
XVMHYECKast CBSI3b B OPTaHUYECKUX COCOUHEHMSX — OJUHAPHBIC U KPATHBIE CBS3H.
[IpencraBnenue o kiaccu(PpUKaLUU OPraHUUECKUX BEIIECTB

1.3

HomeHnknarypa opraHMyecKMX COEIWHEHUN (CHUCTeMaTH4ecKas)) U TpUBUAIbHBIC
Ha3BaHUs BAKHEUIINX NPEICTaBUTENIEH KJIACCOB OPraHUYECKHUX BEILIECTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psAl. MeTaH UM 3TaH — mpocTeinme
MPEJICTABUTENN aJTKAaHOB: (PU3MUYECKUE U XMMHUECKHUE CBOMCTBA (peaKluy 3aMeICHUS
U TOPEHUs), HAXOXKJIEHUE B MPUPOJIE, TOJIyY€HHE U IPUMEHEHUE

2.2

AJKEHBI: COCTaB M CTPOEHME, TOMOJOTMYECKMH psa. OTUIEH W MpONUIeH —
pocTeiire NpeACTaBUTENN AIKEHOB: (U3NYECKUE U XUMHUYECKHE CBOMCTBRA (peakuu
TUAPUPOBAHUS, TAJOT€HUPOBAaHUS, THJpaTallud, OKHUCIEHHS U MOJIMMEpHU3aLUH),
MOJIy4YeHUE U IPUMEHEHUE
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Ankanuensl: Oyramumen-1,3 wu  MerwnOyramueH-1,3: CcTpoeHHE, BaKHEHUIINE
XUMHUYECKHE CBOWCTBa (peakuus noiuMepuszanuu). I[lomydeHne CHHTETHUECKOTO
Kay4dyKa ¥ pe3UHBI
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AJKWHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYCCKHUU ps. ANCTHICH —
MPOCTEHININI TPEICTABUTENb aJTKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U XUMHUECKUE
CBOHMCTBa (peaKkIuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAIlliU, TOPCHHS),
MOJIYYEHHUE U IPUMEHEHUE

2.5

Apensl. beHszon: cocra, cTrpoeHue, pU3MUecKre W XUMHUYECKHUE CBOMCTBA (peakiuu
TaJIOTCHUPOBAHUSI W HHUTPOBaHUS), MOJNyYeHHE W TpUMeHeHHe. Toiyord: cocTas,
cTpoeHHe, (U3NYECKUE W XUMUYECKHUE CBOMCTBa (peakiMH TaJOTeHUPOBAHUS U
HUTPOBAHU ), MIOJIyYECHUE ¥ TIPUMEHEHNE. TOKCHYHOCTh apeHOB. | eHeTnyecKast CBsI3b
MEXy YTJIEBOAOPOIAMU, MPUHANISKANIUMHU K PA3IMYHBIM KJIacCaM

2.6

[IpupoaHble UCTOYHMKH YIIIEBOIOPONOB. IIpupoaHblii ra3 U momyTHble HE(TIHbIE
ra3el. Hedte u e€ mpoucxoxaenue. CrocoObl mepepabOTKu He(THU: TEepPEeroHka,
KPEKUHT (TePMUYECKHA, KaTaTUTHYECKUiT), mupoin3. [IpoaykTel nepepaboTku HEPTH,
UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIN yroip M MpOAYKTHI €ro
nepepadoTKH

Kucnopojicomepkaniiue OpraHndeckue CoeAMHCHHS

3.1

[IpenenbHbIE OJHOATOMHBIE CIIUPTHL. METaHON U 3TaHOJ: CTpOCHUE, PU3NYECKUE U
XUMHYECKHE CBOMCTBA (peaKI_II/II/I C AKTUBHBIMH MCTAJUIaMU, TaJIOTCHOBOAOPOIAaMH,
ropeHue), mpuMeHeHne. Bomopoiabie CBA3M MEXKTy MOJIEKYJIaMU CTUPTOB. [leficTBre
ME€TaHOJJIa )41 3TaHOJa Ha OpraHmusm YCJIOBCKaA. MHoroatoMHbBIE CIIUPTHI.
OTUJICHTJIMKONb W TJIUIEPUH: CTpoeHHe, (U3MYeCKHe U XHUMHUYECKHE CBOWCTBA
(B3aHMO,Z[€I>'ICTBI/Ie CcO mICJIOYHbIMHU  MCTaJIJIaMU, KauCCTBCHHAsA  pCaKlud Ha
MHOTOAaTOMHBIE CIUPTHI). JleiicTBHE Ha opraHu3M venoBeka. [I[puMeHeHue riumnepruHa
U 3TUJICHIJIUKOJISA

3.2

DeHOM: CTPOEHUE MOJEKYIbI, PU3NYECKUe M XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH
denomna. [Ipumenenne penomna
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Anpreruasl U KeToHbl. DopManbaerui, aueTalbIeTHA: CTpoeHHe, (usnueckue u
XUMHYECKHE CBOICTBa (peakIuu OKHUCIEHUS M BOCCTAHOBJIEHHS, KaueCTBEHHBIE
peakuun), MoIy4eHUe U IPUMEHEHNE

3.4

OMHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHas W YKCyCHas
KHCJIOTBI: CTPOCHHE, (U3MUYECKHE W XUMHUYECKHE CBOMCTBA (CBOWMCTBA, OOIIME IJIS
KJIacca KUCIIOT, PeaKIus 3TepuuKanum), noaydyeHue u npuMmenenue. CteapuHoBas u
OJICMHOBAsI KUCIIOTHI KaK MPEJCTaBUTENIM BBICIIMX KapOOHOBBIX KUCIIOT. MBLIa Kak
COJIN BBICHIHUX Kap60HOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

Crnoxnble >(QHpPHl KaKk MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPONIU3 CIOXKHBIX
a¢upos. XKupsl. ['mapomms xupos. [Ipumenenue xupoB. bruosornueckas posb )KHPOB

3.6

VYrneBonapl: cocTaB, KiaacCHU(UKAIUA YIJIEBOAOB (MOHO-, JTU- W TIOJWUCAXapHJIbI).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTHM CTPOCHHUS MOJICKYIIBI,
bu3nYecKue M XUMHUYECKHE CBOMCTBa (B3ammojeincTBue ¢ rumpokcuaom menu(Il),
OKHUCJICHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l), BoccraHOBIeHHE, OpOKEHUE
TUIIOKO3bI), HAX0XKJIEHUE B PUPOJIE, IPUMEHEHHE, Orosorudeckas poiib. oTocunres.
®pyKTo3a KaK U30Mep TIOK03bl. Kpaxmal u memirono3a Kak mprupoIHbIe MOJTHUMEPHIL.
CtpoeHue Kpaxmajia U HEeUT0I03bl. PU3NYECKHe U XMMHUYECKHE CBOMCTBA Kpaxmaa
(ruapoin3, KaueCTBEHHAS PEaKIUsl C UOJIOM)

A3oTcoiepKanIue OpraHndeckKue COeAMHCHHUS

4.1

AMUHOKHCIOTHI Kak amQoOTepHble OpraHHMYecKkue coeluHeHus. @Dusnueckue u
XMMHUYECKHE CBOMCTBa aMHHOKUCIOT (Ha mNpuUMepe IMIuHA). buomormueckoe
3Ha4YE€HHE aMMUHOKHUCIOT. [lenTuasl

4.2

benku kak MpupoIHbIE BBICOKOMOJIEKYJISIpHBIE coenHeHus. [lepBuyHas, BTopu4Has u
TpeTHYHasi CTPYKTypa OenkoB. XWMHUYECKHE CBONCTBAa OENKOB: THAPOJIU3,
JeHaTypalusi, KaueCTBEHHbIE PeaKI[Mu Ha OEJKI

BricokoMouieKyIsIpHbIE COEAMHEHMUSI

5.1

OcCHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COCJUHEHHUI: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb IIOJIMMEPU3ALUU, CPEIHsAs MOJEKYJIsSIpHAas Macca.
OcHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — MMOIMMEPU3alus U
IIOJIMKOHACHC AL

5.2

DKCIepUMEHTaIbHbIE METO/Ibl U3YUEHHUSI BEIIECTB U X MPEBPAICHUIN: 03HAKOMJICHUE
¢ o0OpaslaMM NOPHUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, Kay4yKOB.
[TonyyeHne CHHTETUYECKOTO KayuyyKa U Pe3UHbI

1 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJAEePKAHUS

1

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

XUMHYECKUN dJIeMEHT. AToM. Snpo artoma, H30TOMBI. JIEKTPOHHAs OO00JIOYKA.
DHepreTu4yeckue ypoBHHU, TOIYpOBHH. ATOMHBIE OpOWTamH, S-, p-, d-DJIEMEHTEHI.
Oco0eHHocTH pacnpeeleHHsl JIEKTPOHOB MO OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YeThIPEX NepUOJIOB. DJIEKTPOHHAS KOH(PUTYpaLKsi aTOMOB

1.2

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMHUYECKUX diaemeHTOB JI.M.
MenaeneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U [leproanueckoi CuCTeMbl XUMUYECKUX
anemeHtoB J[.M. MeHneneeBa € COBpPEMEHHOM TEOPHENM CTPOCHHUS ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHMX JJIEMEHTOB M 00pa3yeMblX UMHU
MPOCTBIX U CJIOXHBIX BEIIECTB MO TPyIIaM U NeprojiaM. 3HAaUeHHE MEPUOIUYECKOTO
3aKOHa B Pa3BUTHM HAYKHU




1.3

Crtpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUABI XMMHUYECKOH CBSI3U (KOBaJICHTHAs
HEeMNoJIsIpHasi W TMOJIApHasi, WOHHAas, MeTamnuyeckas). VOHBI: KaTHOHBI M aHUOHBI
Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOW XUMHUYECKON CBS3M (OOMEHHBIH U TOHOPHO-
aKIenTopHbIi). BogopoaHas cBs3b

1.4

BaneHTHOCTb. DeKTpoOTpHUIIaTEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MONEKyYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH ITOCTOSTHCTBA COCTaBa
BellecTBA. TUIBI KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA
KpUCTaUIMYeCKOM pem€Tku. [loHsaTe o aucnepcHbIXx cuctemax. VcTuHHBIE |
KOJUIOUJIHBIE pacTBOPBL. MaccoBast 10Jisl BEIIECTBA B PaCTBOPE

1.6

Knaccuukanus HeopraHudeckux coeanHeHuid. HoMmeHkmaTypa HeOpraHm4ecKux
BEILECTB

1.7

Xumudeckas peakius. Kimaccudukanus XuMAYECKUX PEakldid B HEOPTaHWYECKOW U
OpraHWYEeCKOM XHWMHH. 3aKOH COXPAHEHHUS MaCChl BEIECTB, 3aKOH COXPAHEHUS U
MIPEeBpALICHHS SHEPTUU IPU XUMHUECKHUX PEaKIMIX

1.8

CKOpoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.9

OOpatumbie peaknun. XUMHYECKoe paBHOBecHe. DaKTOPHI, BIUSIONINE HA COCTOSHUE
xumuueckoro papHoBecus. [Tpunuun Jle [llarenbe

1.10

DnexTponuTrueckas aucconuanys. CuiabHbIC U clladble MeKTponuThl. Cpera BOIHBIX
pacTBOPOB BEIIECTB: KHCTasl, HEUTpalibHasl, IieouHast. Peakiiun HoHHOTO 0OMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pcaknuu

Heoprannueckas xumust

2.1

Hemeramnbl. Ilonoxxenne HemeramoB B llepuoguueckoil cucTteMe XUMHUYECKUX
anemenToB .. MenieneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB. PH3UYECKUE CBOWCTBA
HEMETaJUIOB. AJIJIOTPONUS HEMETAJUIOB (Ha MpHUMeEpe Kuciaoponaa, cepwl, Gocdopa u

yIiiepoia)

2.2

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (rajloreHOB, Cephl, a3oTta, ¢ocdopa,
yriiepo/ia U KPeMHUsSI) U UX COCIMHEHHH (OKCHIOB, KHCIOPOJCOACPIKAIIUX KUCIIOT,
BOJIOPOAHBIX coeuHEeHH). [I[puMeHeHne BaXKHEUIIIUX HEMETAJVIOB U UX COCIMHEHUM
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Merasisl. Ilonoxenue merainos B [lepruogudeckon cucreMe XUMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JIOYEK aTOMOB METAJIIOB.
Oourre Gusnueckue cBoiicTBa MeTauoB. CIUIaBbl METAIOB. DIIEKTPOXUMUYECKHUN pSL
HanpsH>KEHUHA METaJJIOB

24

XWMHYECKUE CBOMCTBA BKHEUIIWX METAUIOB (HATpHWM, KA, KaJIbIMA, MarHUMH,
ATFOMHUHHN, IIMHK, XPOM, KEJIe30, Me/Ib) ¥ MX coeAnHEeHU. OOIIHe CIoCO0b TOTyYeHUS
MeTauioB. [I[ppuMeHeHne MeTaJIJIOB B OBITY Ml TEXHUKE

I'emetnueckas CBI3b HCOPraHNMYCCKUX BCHICCTB, IMPHHAICKAININUX K Ppa3IudYHbBIM
Kj1acCcaM

XUMUS U )KA3HD

3.1

Poner xummm B oOecreueHUM HSKOJOTMYECKOW, OHEPreTUYECKOW W  THIIEBON
6€3OHaCHOCTI/I, pa3BI/ITI/II/I MCIOUIIUHBI. HOHHTI/IG (6] HaquBIX METOAaXx IMMO3HAHUA BCIICCTB
Y XMMHYECKHUX PEaKIui

3.2

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIILICHHOTO TMOJIYYCHUS
BOXHEHIIMX BEIIECTB. YeENOBEK B MHUpE BELIECTB W MATEPUANIOB: BAXKHEUILIHE
CTPOUTENBHBIE MaTEPHUAIIbl, KOHCTPYKIIMOHHBIE MaTEPHAIIbl, KPACKH, CTEKJI0, KEpaMHKa,
MaTepuayibl JUId JJIEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MHUHEPAIbHBIE
ynoOpeHus
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XuMus U 310pOBbE YETOBEKA: MPABUIJIA UCIIOIB30BAHMS JICKAPCTBEHHBIX MPENapaTos,
npaBuia OE30MaCHOTO UCIOIb30BaHUS MPEnapaToB OBITOBON XUMUU B MOBCEIHEBHOI
KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

l.

2.

Xumus. 10 kinacc. bazoBsiil ypoBeHs: yueonuk / O.C. ['abpuensa. — 7-e uss.,
crepeotunt. — M.: JIpoda, 2019.

Xumus. bazoBreiii ypoBenb. 11 kmace.: yueOnuk / O.C. 'abpuensn. — 6-¢
u3., crepeoturt. — M.: Jlpoda, 2019.

METOJUYECKHUE MATEPHUAJIBI JJJIAA YYUTEJIA

l.

VYpoku xumun B 10 kjacce: 0a30BBIi yPOBEHb: METOAMYECKOE TMocodue: /
O.C. Taopuensu, U. TI. OctpoymoB, C.A. CnamkoB. — Mocksa:
[Ipoceemenue, 2022.

. Ypoku xumuu B 11 kmacce: 06a30BbIi ypOBEHb: METOAMYECKOE Mocodue: /

O.C. Taopuensn, M. I'. OctpoymoB, C.A. CnaakoB. — Mockaa:
[Tpocemienune, 2022.

. Xumus. 10 ki.: pabouas terpanp k yueOHuky O.C. ['abpuensna «Xumus. 10

kiacc. bazoseiii yposenwy» / O.C. INabpuensn, C.A. CraakoB. — 2-¢ u3f.,
crepeotun. — M.: Ilpoda, 2014.

. Xumus. 11 xi.: pabouas terpanp Kk yueOHuky O.C. I'abpuensna «Xumus.

basoseiit yposensb. 11 kiace.» / O.C. I'abpuensn, C.A. CnaakoB. — 2-e u3f.,
crepeoturt. — M.: JIpoda, 2014.

. Xumus. 10 ki, KoaTtponsHbie u mpoBepouHbie padoTel Kk yueOoHuky O. C.

["abpuensina «Xumus. ba3oeiit ypoBens. 10 kimacey»: yuedHoe nmocodue / O.
C. I'abpuensy, I1.H. bepeskun. A. A. Ymakosa u ap. — M.: [Ipoda, 2015.

. Xumus. 11 k. KontposasHsle u mpoBepouHble paboThl K yueoHuky O. C.

I"abpuensna «Xumus. bazoBsiit ypoBeHsb. 11 kitacce»: yuedHoe nocodue / O.
C. I'abpuensn, I1.H. bepe3kun. A. A. Ymakosa u n1p. — M.: IIpoda, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETH
HNHTEPHET

l.

2.

9,

https://interneturok.ru/lesson/chemistry/1 1-klass/bstroenie-atoma-
periodicheskij-zakonb/stroenie-atoma
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-
6931775

. https://www.vaklass.ru/p/himija/8-klass/rastvory-586(06/rastvorenie-

rastvorimost-88647/re-66432ed8-7b7d-4823-a865-abb2807188ab
https://infourok.ru/lekciya-po-teme-rastvori-358483.html

. https://www.yaklass.ru/p/himija/l 1-klass/kharakteristika-nemetallov-

7269055/nemetally-via-gruppy-7265029/re-e53171a8-94c0-43b5-a32b-
659593c632ce

. https://infourok.ru/konspekt-uroka-serovodorod-sulfidy-5090312.html



https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/rastvorenie-rastvorimost-88647/re-66432ed8-7b7d-4823-a865-abb2807188ab
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/rastvorenie-rastvorimost-88647/re-66432ed8-7b7d-4823-a865-abb2807188ab
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