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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpelHero ooOiiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMbl CpEIHEro OOIIero oO0pa30BaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX OpraHuzaunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS O00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYEeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKWAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHusd. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPUPOBI, POPMUPOBAHUS MHUPOBO33PEHUSI U OOIICH KyJIbTYpHI
YeloBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o0Opa3zoBaHuUE
oOyyJaromuxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro OIpPENESIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenU(PUKA HAyKH XUMHUH, €€ 3HA4YCHUs B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed MW MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT OCoOyI0 POJib B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUPYETCs B XMMHUU Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOMN 4acThbI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J10POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcsi, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumusi» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4eckor Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUU NPU U3YYCHUU
npeaMera 00ecrnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOopraHuyeckas XuUMHus» cpopMupoBaHa B MporpaMMe IO XMUMHU Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEHHI0 ydyeOHOro marepuajsa U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEIENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJICcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMblX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckod XWMHUHU MOJYy4arOT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIE
MPEICTABIICHUS] O XMMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuUMHUS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroriei 10 0OBACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KAaHMSI, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHUMAHUIO B3aUMOCBSA3M XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XHUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJbHBIX U
AKCIIEPUMEHTAIbHBIX UCCIIEI0BAaTENbCKUX 33/1ad. B 1enoM conepxkanue yueOHOro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
(bopmupoBaHrEe y OOy4YalOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIQYy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHMYECKUX MpodiieMm, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOy4JarommMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4E€OHBIX JCHCTBMI, HUMeONMX 0a30Bo€ 3HAUCHHUE MJis
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpodsieM, MOWCKa, aHalu3a Hu
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMHUM KaKk Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHUs, TP OMPEICICHUH
COJIep>KaTEeIbHOM XapaKTEpUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (HOPMUPOBAHUE OCHOB
XMMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM NMOAXOJ K OINPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH W3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIEH
COCTABIISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHWSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMWYECKUX pEaKIui, HEOOXOMAMMBIX Il MPUOOpETEHUS
YMECHHIA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKHUX SIBICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOIOJCHHEM  IpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPorpamMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IPHUOPHUTETAMHU B CHUCTEME cpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArnoYTEeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh Ccroco0aMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCEHEHHUS WX B PEANTbHOU >KU3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a7ad.

B cBs3M C ATUM TpU U3YYEHUH TpeaMera «XUMHS» JOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYarONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I pPa3jIMYHBIX BHIOB
NeSATEeTLHOCTH: PEIICHHs MpoOJeM, MOMCcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJMMBIX ISl TIPUOOPETEHUSI OIbITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHUM XWUMUU, a TakXKe JJs OIEHKH C TO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JI IOMCKAa U aHajlu3a y4eOHOU U
HAYYHO-ITOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COJIEP KAHMS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy oOOydarommxcs YOEKIEHHOCTM B TI'yMaHHUCTUYECKOU
HANpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MpoOIeM
paIMoOHATBHOTO MPUPOJIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKIX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBbIO, a TaK)KE NPUOOpPETEHHs OmbITa
UCTIONb30BAaHUS TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mjaHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTecTBEHHO-HAy4YHBIE
IpPEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYeCKOM XMMHUH

[IpenMer opraHM4eCKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBS3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue o knaccupuKaly opraHudeckux BemiectB. Homenkmarypa
OpPraHMYECKUX COEAMHEHUN (cucreMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS
BAKHEHMIINX NPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEHIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIHPOBAHME MOJEKYJl OpPraHMYECKHX BEIIECTB, HAONIOACHHE U
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 IPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpYU HarpeBaHuu (IJI1aBJIeHHE, OOYTJIMBAaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. Mertan u 3TaH —
OpocCTeilline NPEACTABUTENN aJKaHOB: (PU3NYECKUE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHWE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
IPOCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATALMU, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psi. ALleTUIICH
— TMpPOCTEHIINK TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH THMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, (pu3NYecKue M XUMHUYECKHE CBOMCTBa
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), MTOJYUYEHUE U NPUMEHEHHE. T0nyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolcmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
apeHoOB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, TPUHAMIEKANUMHA K
Pa3JIMYHBIM KJIACCAM.



[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HeTsaHbpie Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), mupoau3. I[Ipomykrer
nepepaboTky He(pTH, UX MIPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThHI: MOJyYEHNUE ITHIIEHA
Y U3YYECHHE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WM MPOAYKTA PEAaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUMM C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHE. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMIEPHUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa u TUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anbaerugipl U kemowuwvl. DopmanbplIerui, aleTadbJeTul: CTPOCHHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJyUYEHHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHas W
YKCYCHasi KHMCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (CBOIMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

CnoxxHble >(QUpbl KakK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['uuponus
cinoxkHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoabl:  cocTaB, KilacCH(PHUKAnus  YriieBoAoB  (MOHO-, JHU- H
nonucaxapuibpl). ['0ko3a — MpocTerImii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBUE C




ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOpoM okcupa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononoruyeckas poiib. @otocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak nOpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Heunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEAKIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
MPOBE/ICHUE, HAONIOJCHUE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugoMm Meau(Il)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJICUCTBHE TIJIMIIEPUHA C
rugapokcuom meau(ll)), anbaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
MPOBEICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkamue oOpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYecKue coeauHeHus. Duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuanl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCMEpUMEHTAIbHBIE METOJIbl M3YyYEeHUS BEIIECTB U MX MPEBpaICHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalusl OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSI.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJIEHUE C 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIUX €CTeCTBEHHO-



HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAIW3, CUHTE3, Kiaccuukanus, NepruoJUIHOCTh, HAOMIO/ICHHUE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKUI ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHUPHIL,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHonorus: mNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHMTaHUA,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHMHU

XAMHYECKUI 3eMeHT. AToM. Sapo aroma, H30TOIBL. OJIEKTPOHHAs
000JI0uKa. DHEpPreTuuecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHusl JEKTPOHOB MO0 OpOUTAISIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHMYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM MU MEepUOAAM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJICHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BajleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI M AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAIUIMYECKOU PEILIETKHU.

[lonaTne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B pacTBOPE.



Knaccudukanus HEOPraHUYEeCKUX COCIMHEHU . Homenknarypa
HEOPraHUYECKHX BelIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIACCaM.

Xumuueckas — peakuus. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIECTB,
3aKOH COXPAaHEHUS W MIPEBPAILLICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iMyYHBIX (akTopoB. OOpaTUMBbIC
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [laremnbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciadble d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAIICHUMN:
neMoHcTpanus Tabnmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB [l. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUM.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IIOHATHUS «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenue HemetayioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOoa, cephbl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJUIOB (TaJOr€HOB, CEpPbl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenue meramnos B Ilepuognyeckon cucreMe XUMHMYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTauioB. CriaBbl METaJUIOB.
DNEKTPOXUMUUYECKUIN PSJT HAMTPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIUX METAIOB (HATPUM, KaJIMM, KaJbLIMi,
MarHui, allfOMUHUN, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.



OOmue cnocoObl momyuyeHus: MetaioB. [IpumeHeHne MeTamioB B ObITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUI:
U3y4YeHUE KOJUICKIMH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACIHCTBHE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Uei, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAIIIOB).

Pacuérurle 3amaqn.

Pacuétel macchl BemiecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEILIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHS ¥ KM3Hb

Ponbp xumun B 00€cCTieUeHUU SKOJOTUYECKOM, IHEPTreTUYECKON U MHUIIEBON
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIIJICHHOTO
IIOJIy4YE€HUs BaXKHEHIIMX BEIIECTB.

YenoBek B MHpe BEUIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIBHBIE
MaTepuasabl, KOHCTPYKIHOHHBIE MATEpHalbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuabl JIJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
ynoOpeHus.

XUMHST U 3I0pOBbE YEJIOBEKA: MPABUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E30MACHOTO KCIIONIB30BAHUS MPEnapaToB ObITOBOW XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUHU OOmEed W
HEOpraHn4eckor xuMuu B 11 Kilacce oCcylIecTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUM, TakKk W TIOHSATUN, SBIISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusukKa: MaTepus, SHEPTUsL, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUe BEIMYMUHBI U €IUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.



['eorpadusi: MuUHEpabI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
peCypCHl.

TexHOmorusl: XMMHYECKAasi MPOMBIIUIEHHOCTh, METAJUIYPIrus, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTEPUANIOB, CEIBCKOXO3AMCTBEHHOE IIPOU3BOJICTBO, IIHILEBAs
POMBIIIUICHHOCTh,  (papMalieBTHUECKasi  MPOMBIINUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JIMYHOCTHBIM,
METalpeAMETHBIM W TpeAMETHbIM). HayuyHo-MeTonu4Yeckol OCHOBOM s
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIHBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUHU K O0yUCHHIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOE€XKIEHUN JTMUYHOCTH Ha OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUIUXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH II€HHOCTHO-CMBICIIOBBIMH yCTAHOBKAMHU, TMPHUCYIIUMH LEJIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CLIOCOOHOCTH CTaBUTh
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHS» JOCTHUTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENHHOW NEATEIHHOCTH B COOTBETCTBHU C
I'YMaHUCTHYECKUMHU, COLIMOKYIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMU
U HJeaJlaMHd POCCHMCKOro Tpa)kIaHCKOIo OOIIeCTBA, NMPUHATBIMU B OOILECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  MpoleccaM
CaMOIIO3HAHUS, CAaMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBICHHUS JIMYHOCTU
o0y4Jarommxcs.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
C(OPMUPOBAHHOCTh OINbITA TMO3HABATEIBHOM W TPAKTHUYECKOM NEATEIbHOCTH
oOyJaromuxcs Mo peain3aiuy MPUHITHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B
JaCTH:

1) rpaskaaHCKOro BOCIIUTAHUSL:

OCO3HaHUs 00YYaIOIIMMHUCS CBOUX KOHCTHUTYI[MOHHBIX NpaB U 00513aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPSAJIKY;

NPEJCTaBICHUS O COIHMAIbHBIX HOPMax M TpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HAcCJEIHI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUH W MPAKTHUECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M TMOCTYIKH CBOMX TOBAPHILIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE IIOCIEACTBUI 3THX
IOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

cOOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUM W HEMPUATUS BPEIHBIX NPUBBIYEK (YyHOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Yy4YaCTHE€ B PEIICHUM MPaKTUYECKHUX 3adad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUI0 MPOGECcCUuil pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) PK0JIOTHYECKOI0 BOCIIMTAHHS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUST TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHusT BOIPOCOB PAlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HEMPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaOIIEH
MPUPOHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICUCTBUM U MPEIOTBPALIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTUU
xemodoouu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKpPYXKAroIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKJAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHHM JUII COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHNHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00ECIICUCHUU YCIOBUMI
YCHENIHOTO TPpyJa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTy4aeMbI€ 3HAHUS JJIS aHAIu3a U OOBSICHEHUS SBJICHUA OKPYKAIOIIETO MHUpPA U
MIPOUCXOMSINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMECIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUSX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATENIbCKON AESATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MMOTPEOHOCTAMH;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zia B Pa3lMYHbIX cepax MpodhecCHOHaTLHON
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHuUs BKIIOYAIOT:

3HAYUMBbIE A dbopmMupoBaHUs MHUPOBO33PEHUSA oOyuaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuu@uKky METOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCAJIbHbIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaronXxcs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICUCTBHS B MO3HABATEIIBHON M COLMAJIBHOMN MTPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJITHBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NOo3HaBaTeJbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEsATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTECPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICISITh XapaKTEPHbIE MPU3HAKU MOHSITUM M YCTAHABIMBATH UX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAETbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PeaKIIii;

yCTaHaBJIMBAaTh MPUYMHHO-CICJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKHE pPacCyKIeHUs (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

MPUMEHSTH B MPOIECCE TTO3HAHUS, UCTIOIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3OBBIBATH MOJIECIIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOH
peakiMy — MPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLHnii;

(GopMyIMpoBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAaHHBIE BOINPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOUCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pPa3IudyHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COJEp)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (opM
MpEeACTaBIICHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYNBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW [JIsl BBIMOJIHEHHA Y4YEOHBIX 3aaay
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMmbl, TAOIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPe0oOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOH 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIMEl pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJTHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIECIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3alluu y4eOHOTro MpoeKkTa U (POpMyIHpOBaTH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYKICHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBITIOJIHGHUM YYEOHBIX U HUCCIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b (}EeKTUBHBIN CMOCO0 HMX penieHus ¢ y4ETOM TOJyYEeHHUs HOBBIX 3HAHUM O
BCIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CAaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XuUMHUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH

€CTECTBEHHO-HAYYHOW KAapTUHBI MHPA, POJIM XUMHHM B TIO3HAHHM SIBJICHUUI
npupoAsl, B (QOPMUPOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€



GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DIIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBIM cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MEpPHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHCJIOPOJ U a30TCOJEPHKALIUE COECAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XMMHUHU; MHUPOBO33PEHUYECKUE 3HAHWUS,
JeXalue B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHN, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MMacHOM HCIOJBb30BAaHUU BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JICATETbHOCTH YEIIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHIM,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPraHNYECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJIsI
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHOMN)
dbopMys OpraHMYECKHMX BEHIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI1 WLIIOCTPAIUU HUX
XAMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJIEKHOCTH H3YUCHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne CoequHEHuN (yriIeBOJOPOABI, KHCIOPOA U a30TCOJIECpPKaIIUe
COCIMHEHHS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarudyeckod HomeHkiarype (IUPAC), a Takke NpPUBOIUTH TPUBUAIIbHBIC
Ha3BaHMUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOMWICH, aleTUJICH,
ATWICHTJINKOJb, TJHIEPUH, (eHos, (HOopMaNbIeTH, aleTaabIeTHl, MypaBbHUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, IJII0K034,
bpyKTO3a, Kpaxmal, eJJIi0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHHSI ONPEACNISITh BHUIBl XUMHUYECKOM CBS3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MACCHI BEILIECTB;



chOpPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, alleTUJICH,
oyranuen-1,3, metunOyranuen-1,3, GeH30JI, METaHOJ, STAaHOJ, STUJICHIJIUKOJb,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHHA C
UCITI0JIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOIYKTOB NepepabOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pElIeHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABMIIA TTOJIb30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
STWICHA M W3YYCHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUYeCKHUX
BEILECTB, JeHAaTypalusi OEJIKOB MpPU HarpeBaHHM, LIBETHBIE PEaKUUU OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TpU OOpallleHUH C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHMEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMHPOBAHHOCT, ~ YMEHHM  COONIONATh  TpaBUja  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATETHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OIPEIACIEHHBIX OPraHUYECKHUX
BEIECTB, MOHMMas cMbIca mokazatens [1/IK, mosicHaT, Ha mpuMepax CcrocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJIO0BEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIENBbIX M CHa0OBHIAAIIMX OOYYAIOIIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juis 3anucu XuMHYECKHX

bopmyiL.

11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHH B TIO3HAHUM SIBJICHUI
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTHYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHMYECKHUX  3HAaHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraloIINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJICKYJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKas, BOJOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMd, PpacTBOpP, DJIEKTPOJIUTHI, HEDJICKTPOIUTHI,
AJEKTPOJIUTHYECKAsE JUCCOIMAIUSA, OKHUCIMTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUU W 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON auccolmanuu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAIlCHUsI YHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATh XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUMN OINpPEACIIATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAS, METAJNINYECKAs], BOJOPOHAS) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJIApHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpaxX HEOPTaHUYECKUX
COCJIMHCHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BELIECTB IO HX COCTaBY K OIpeAeiI¢HHOMY KIAcCy/TpyIme
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAIIbl, OKCUIbl, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumudeckux smeMeHToB JI. M. MeHneneeBa, MCHONb3ys MOHATHA «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEIMHEHUM
10 nepuoaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBS3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3NUYHBIM TPU3HAKAM (YUCIY M COCTaBy pEarupyrollyux BEIIECTB, TEIJIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIMK, YYaCTHIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPaBHEHUS DPEAKIMHA pPa3IMYHBIX
TUIIOB, TIOJHBIE M COKpPAILIEHHBIC YPABHEHMSI PEAKIMl HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHUSL, IPU KOTOPBIX 3TU PEAKLIUU UAYT JO KOHIIA,;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OINBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



C(OPMUPOBAHHOCTh YMEHHMH  PACKPBIBAaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3aIuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEepH30BaThb XHWMHUYECKHUE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOT0 MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOIUTH BBIUYMCICHHUS C HUCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAod M J1abopaTOpHbBIM OOOpYIOBAaHUEM, a TaKXe IpaBuia OOpalleHUs C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIUSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHUE IMEepPOKCUIAa BOAOPOJAAa B MPUCYTCTBUU KaTaau3aropa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOIIBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEeakIMu Ha CcyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3aJad 10
temam «Metaiub» U «HeMetaiiby) B COOTBETCTBHM C MMPAaBHIAMU TEXHHKHU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUPOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUia  AKOJIOTHYECKU
[eJeCO00pa3HOro0 TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMaCHOCTh BO3JEHUCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax crnocoObl YMEHBIICHHS U
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUIS CIIETIBIX M CJa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cCHCTeMy oOo3HadeHuit JI. bpaitns mjis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuyectBo yacos DJIeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI B Kontpoanr Ilpaktuuec  (uuppoBbie)
Cero  Hpre KHe o0pa3oBaTejibHbIE
padoTbI padoThbI pecypcbl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOi XUMHUH
IIpenmer oprannyeckoil xumuu. Teopus cTpoeHus .
1.1 e p . p p 3 1 0 http://schoolcollection.edu.ru/
opraHuveckux coenunenuit A. M. bytieposa

Hroro no pazgeny 3

Paznes 2. Yraesogopoasl
2.1 [IpenenbubIe yrIeBOAOPOABI — aJTKAHbBI 2 0 0 http://schoolcollection.edu.ru/
2 2 HereHeﬂBHIﬂe yl“J'IeBOJIOpOJILI: AJIKCHBbI, aJIKaIUCHBI, 6 O 1 http://ege_vandex_ru/chemistry/

) AJIIKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 0 0 hitp://classchem.narod.ru
24 [TpupoHbIe HCTOYHHUKH YTJIEBOAOPOAOB U UX NepepadoTka 3 1 0

Hroro no pazneny 13

Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHu st
3.1 Cnuptel. ®enon 3 0 0 http://schoolcollection.edu.ru/

http://ege.yandex.ru/chemistr

32 Anbnerunsl. Kap6oHnoBbsie KUCTOTHI. CloxKHBIE 3(DUPHI 7 0 1 v/ pif/ege.y x.ru/ :
33 YrineBoasl 3 0 0

Hroro no pazneny 13

Pasnen 4. A3oTcoaeprkamme opraHudecKie coeIMHeHus
4.1  AmuHbL. AMEHOKHCIIOTHL Benku 3 1 0 http://classchem.narod.ru

Hroro no pazgeny 3



http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
http://ege.yandex.ru/chemistry/
http://classchem.narod.ru/
http://schoolcollection.edu.ru/
http://ege.yandex.ru/chemistry/
http://ege.yandex.ru/chemistry/
http://classchem.narod.ru/

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 ‘ [TInactmaccel. Kayuyku. BosnokHa 2 0 ‘ http://classchem.narod.ru
Uroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2



http://classchem.narod.ru/

11 KIIACC

KoaudecTBo 4acoB
Ne HanmeHoBaHue pa3/ieioB U TeM NPOrpaMMBbl Konrpoas  IlpakTn IEeKTPOHHbIE (LHPPOBHIE)
n/n Bcero HbIe yeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepnoandeckuii 3aKoH U Et.tps:/ / wwvy.voutube.com/watch
1.1 I[Nepuoauyeckas cuCTEMAa XUMHYECKHX 351eMeHTOoB JI. 1. 3 1 0 Mtime _continue=8&v=nwIVA6X
MeHzeneesa BgSwé&feature=emb logo
https://resh.edu.ru/subject/lesso
1.2 Crpoenue BemiectBa. MHOTOOOpasue BEIIECTB 4 0 0 1/6479/main/150993/
https://resh.edu.ru/subject/lesson/49
1.3 XUMUYECKUE PEAKIIUU 6 1 1 38/main/151110/
http://schoolcollection.edu.ru/
Hroro no pazgeny 13
Pa3nen 2. Heoprannueckasi Xumus
https://resh.edu.ru/subject/lesson
/3493/main/151216/
2.1 Meramer 6 0 I https://resh.edu.ru/subject/lesso
n/5814/main/151240/
http://schoolcollection.edu.ru/
22 Hemeramer ? 1 1 http://ege.yandex.ru/chemistry/
2.3 CBs13p HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 2 0 0
Hroro no pazgeny 17
Pasznen 3. Xumus u :XKu3HL
https://resh.edu.ru/subject/lesso
3.1 KUMHST 1 KU3HE 4 0 0 n/3504/main/151489/
Uroro no pazgeny 4



https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/
http://schoolcollection.edu.ru/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
http://schoolcollection.edu.ru/
http://ege.yandex.ru/chemistry/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
No Kour IIpak
wn Tema ypoka Beero poJb THyec  JJIeKTPOHHBbIe HU(pPOBBIE
HbIE KHe o0pa3oBaTe/bHbIE PeCypPChl
pador  pabot
bl bl
1 [Ipenmer opraHn4eckoil XMMHH, €€ BOSHUKHOBEHHUE, 1 0 0 https://resh.edu.ru/subject/lesson/614
pa3BUTHE U 3HAYCHHUC 9/main/17040
> Teopust cTpoeHUs OpraHuYeCcKuX coeuHeHnd A. M. 1 0 0 https://resh.edu.ru/subject/lesson/614
bytneposa, €€ OCHOBHBIE MOJIOKEHHUS 9/main/17040
ITpencraBienue o ki1accu(UKaul OpraHUYeCKUX BEILECTB.
3 Homenknarypa (cucremaruyeckasi) 1 TpUBUAJIbHbBIE 1 1 0
Ha3BaHMs OpraHNYecKHX BemecTs. CTapToBas JUarHOCTHKA
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH s 1 0 0 https:'//resh.edu.ru/sublect/lesson/615
’ 1/main/150012/
5 MeraH 1 3TaH — NPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1 0 0 https://vk.com/video-
130001791 456239025
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 https:‘//resh.edu.ru/subiect/lesson/541
’ 2/main/212567/
OTHJIEH U NPONUIIEH — IIPOCTENIINE TPEICTaBUTENN https://resh.edu.ru/subject/lesson/54 1
7 1 0 0 .
AJIKEHOB 2/main/212567/
3 [TpakTuueckast padota Ne 1. «IloxyyeHue stuneHna u 1 0 1
W3yYEHHUE ETO CBOMCTB»
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1 0 0 https://resh.edu.ru/subject/lesson/615
[TosryueHne CHHTETUYECKOTO KaydyKa U Pe3UHBI 2/main/150853/
AJIKUHBI: COCTaB U HHOCTH CTPOEHUS
10 roﬁaonomti(e)zkiﬁ p;(l)ﬂcogeueTOH(jleH (fET)OCT,eﬁMHIZ 1 0 0 https:././www.Voutube.com/watch?v:o
) w7mjjUx774
IIPEJICTaBUTEND aJTKUHOB
11 Boerunciienns mo ypaBHEHUIO XUMAYECKON peakinu 1 0 0 https://www.youtube.com/watch?v=b



https://resh.edu.ru/subject/lesson/6149/main/17040
https://resh.edu.ru/subject/lesson/6149/main/17040
https://resh.edu.ru/subject/lesson/6149/main/17040
https://resh.edu.ru/subject/lesson/6149/main/17040
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://vk.com/video-130001791_456239025
https://vk.com/video-130001791_456239025
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/5412/main/212567/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://www.youtube.com/watch?v=bXg1VcU9hBk

Xg1VcU9hBk

https://resh.edu.ru/subject/lesson/477

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEHOB S/main/150497/
13 I'eneTnyeckas cBsI3b yrieBOJOPOAOB, IPUHAICIKAIIUX K https://www.youtube.com/watch?v=h
Pa3IMYHBIM KJlaccam 60is1pem3Ss
[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB: IPUPOAHBIH ra3 u .
14 H(I))n}ll)nile HedTAHbIC ras}g He (bIT[BpH ?Iponyini ; https:'//resh.edu.ru/sub1ect/lesson/614
’ 8/main/170465/
nepepaboTKu
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: IPUPOAHBIM ra3 u .
15 n(];)n}?nfme He(TAHbIC ras}lil; e q)ibpn ipoayini ié https:'//resh.edu.ru/sub1ect/lesson/614
’ 8/main/170465/
nepepadoTKu
16 [ToyromoBast KOHTpOJIBHAS paboTa MO pa3aeTy
«YTIeBOJOPOIBI»
17 [IpenenbHble OHOATOMHBIE CITUPTHI: METAHOJI U STAHOJ. https://resh.edu.ru/subject/lesson/4769/
Bonopoanas cBsizb main/150554/
18 MHOroaroMHbI€ CIUPTHI: ITWICHIIIMKOIb U TITULIEPUH htFps://www.Voutube.com/watch?V:Q
NigBCMHGIE
19 @deHouI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE https://resh.edu.ru/subject/lesson/5727/
CBOICTBa, MPUMEHEHHE main/150581/
20 Anpaerunsl: GopManbIeTH U alleTalbIeru. ALIETOH https://resh.edu.ru/sub1ect/lesson/4776/
main/150608/
71 O1HOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KHCIIOTHI: https://vk.com/video-
MypaBbUHAs U YKCYCHas 130001791 456239031
2 [Ipaktuyeckas padora Ne 2. «CBoiCTBa pacTBOpa yKCYyCHOM
KHUCJIOTBD»
73 CrteapuHOBas ¥ OJICMHOBAS KUCIIOTHI, KaK TIPEICTaBUTEIIN
BBICIIIUX KapOOHOBBIX KHCIIOT
24 Mpisa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE https://resh.edu.ru/subject/lesson/595
JIefcTBHe 2/main/150635
25 CrnoxHbIe 3(DUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. https://resh.edu.ru/subject/lesson/595
I'uaponus cinoXKHBIX A3PUPOB 2/main/150635
26 XKupsl: ruaponus, npuMeHeHne, OMoJIOTHYECKasi poJib )KUPOB



https://www.youtube.com/watch?v=bXg1VcU9hBk
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/4775/main/150497/
https://www.youtube.com/watch?v=h6ois1pem5s
https://www.youtube.com/watch?v=h6ois1pem5s
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/6148/main/170465/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://www.youtube.com/watch?v=QNigBCMHG1E
https://www.youtube.com/watch?v=QNigBCMHG1E
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://resh.edu.ru/subject/lesson/4776/main/150608/
https://vk.com/video-130001791_456239031
https://vk.com/video-130001791_456239031
https://resh.edu.ru/subject/lesson/5952/main/150635
https://resh.edu.ru/subject/lesson/5952/main/150635
https://resh.edu.ru/subject/lesson/5952/main/150635
https://resh.edu.ru/subject/lesson/5952/main/150635

VYrieBoibl: cocTaB, Kiaccudukamys. Baxuenme

https://resh.edu.ru/subject/lesson/615

27 NpeCTaBUTEINN: TII0K03a, (hpYyKTO3a, caxaposa ! 0/main/150691/
28 Kpaxmai u 1eniro103a Kak IpupoJHble TOTUMEPDI 1 https:'//resh.edu.ru/subiect/lesson/541
3/main/150717/
29 AMWHBI: METWJIAMHUH U aHUJIMH 1
30 AMHMHOKHUCIIOTHI KaKk aM(pOTEpHbIE OPraHUYECKHE 1 https://resh.edu.ru/subiect/lesson/4743/
COeNMHEHNS, UX OnoIornueckoe 3uadeHue. [lenruant main/150746/
31 benku kak npupoiHble BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS 1 https://resh.edu.ru/subiect/lesson/4743/
main/150746/
32 [IpomexyTouHas aTTecTanus 1
33 OcHOBHBIE TOHATHS XHMUH BBICOKOMOJIEKYIIPHBIX |
COETMHEHU N
34 OcHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX 1
coennHeHun. Iinactmaccesl, kKay4yku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/

11 KIIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe U (pPOBbIE

Jlj;-)n Tema ypoka Beero Kontpo  Ilpaktm  o0pa3soBaTeibHbIe
JIbHbIE yeckue pecypchl
padoThI padoThI

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAsS https://resh.edu.ru/subject/less
1 1 0 0 :

KOH(HTypanus aTOMOB on/6479/main/150993/

https://www.youtube.com/wat

Ilepuonnueckuii 3akoH u [lepronnueckas cucrema ch?time continue=8&v=nw]I
2 xumudeckux daeMenToB . 1. Menpaeneena, ux cBs3b C 1 0 0 VA6XBg5w&feature=emb 1

COBPEMEHHOM TEOpHUEl CTPOCHUSI aTOMOB 0g0

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX https://www.youtube.com/wat

3JIEMEHTOB U UX COEAMHEHUH 1O IPYIIAM U IIepUoaam. ch?time continue=8&v=nwlI
3 3HaueHue NepuoIMYECKOro 3aKOHa U CUCTEMBI 1 1 0 VA6XBg5w&feature=emb |

XUMH4YeCKUX 3neMeHToB .M. Menneneesa B pa3BuTun 0go

Hayku. BXogHOM KOHTPOIIb

CrtpoeHue BeniecTBa. XuMu4eckas CBsi3b, €€ BUJbI; https://resh.edu.ru/subject/less
4 MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBS3H. 1 0 0 on/6479/main/150993/

Bonopoanas cBs3b

BanentHocts. DnekTpooTpuiiareabHOCTh. CTeneHb https://resh.edu.ru/subject/lesson/
5 OKHCIIEHUS. BerecTsa MOJIEKYISIPHOTO U 1 0 0 5912/main/92794/

HEMOJIEKYJISIPHOTO CTPOCHUS

https://sprint-

[TonsTHEe 0 UCHIEPCHBIX cucTeMax. VICTUHHBIE 1 olympic.ru/videouroki/216673-
6 KOJUIOMJHBIE pacTBOPBL. MaccoBas 10115 BEILIECTBA B 1 0 0 videoyrok-sposoby-vyrajeniia-

pacTtBOpE koncentracii-rastvorov.html

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX .
7 coeIMHEHMH. ['eHeTnYecKas CBSI3b HEOPraHUYECKUX 1 0 0 http://schoolcollection.edu.ru/

BEILIECTB, PA3JINYHBIX KJIACCOB

Krnaccudukanust XMMIUYEeCKUX PEaKIMii B HEOpPraHMIeCKOH htps:// regh.edu.ru/subiect/ lesson
8 1 0 0 /4938/main/151110/

Y OPTaHUYECKOW XUMHH. 3aKOH COXPAHEHUS MacChl



https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://www.youtube.com/watch?time_continue=8&v=nwIVA6XBq5w&feature=emb_logo
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://sprint-olympic.ru/videouroki/216673-videoyrok-sposoby-vyrajeniia-koncentracii-rastvorov.html
https://sprint-olympic.ru/videouroki/216673-videoyrok-sposoby-vyrajeniia-koncentracii-rastvorov.html
https://sprint-olympic.ru/videouroki/216673-videoyrok-sposoby-vyrajeniia-koncentracii-rastvorov.html
https://sprint-olympic.ru/videouroki/216673-videoyrok-sposoby-vyrajeniia-koncentracii-rastvorov.html
http://schoolcollection.edu.ru/
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/

BCIIECTB, 3aKOH COXpaHCHUA U MMPCBpalICHUA SHCPIUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiiui. XUMHUECKOe

http://schoolcollection.edu.ru/

9
paBHOBeCHE

10 [TpakTuueckas padora Ne 1. «BrnusHue pa3nnuHbIX
(haKkTOpOB HA CKOPOCTh XUMHYECKON PEaKIIHm»

DIeKTpONMTHIECKAs Aucconranus. ITonsTue o https://infourok.ru/himiya-

1 Bo0poaHOM nokaszarene (pH) pactBopa. Peakuuu prgktltchelskgya-ribota-l-tgma- _

HOHHOTO 0OMeHa. ['MIpoIn3 OpraHnYeCcKuX 1 PISOTOVENIE-Tas VOTa-ZaCano)-
oncentracii- .ntm
HEOPraHUYECKHX Beuig::TB b A 4938 110.hml

12 OKHCITUTENIEHO-BOCCTAaHOBHUTEIbHBIC peakiuu. [ToHsaTre 00 https://resh.edu.ru/subject/lesso
3JICKTPOJIN3E PACIIJIABOB U PACTBOPOB COJICH n/5912/main/92794/

13 [ToyromoBast KOHTpOJIBHAS paboTa MO pa3AeIy
«Teopernueckrne OCHOBbI XUMUK
Meramnsl, ux nojoxenue B [lepuognueckoil cucreme )

14 xuMmudeckux sneMeHnToB . . Menpaeneesa u https:// resh.e':du.ru/ subject/less
0COOEHHOCTH CTpOeHHUs aToMoB. OfIMe GU3nUecKue on/3493/main/151216/
CBOICTBa METAJJIOB
CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PsiJl HAPSKEHUI https:// resh.f.:du.ru/ subject/less

15 MCTAILIOB on/3493/main/151216/

16 XYMHYeCKHE CBOWCTBA BaXKHEHIINX METaNIOB (HATpHil, https:// resh.f.:du.ru/ subject/less
KaJIMH, KaJbIIMi, MarHui, aJIOMUHUN) U UX COSTUHEHUIN on/5814/main/151240/

. . https://resh.edu.ru/subject/le

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COEAMHEHUIN D : :

sson/3534/main/151269/
https://resh.edu.ru/subject/le

18 XUMHUYECKUE CBOWCTBA IMHKA, KeJe3a U UX COCIMHEHUN .

HITHIE, A sson/5814/main/151240/

19 [TpakTiueckas padota Ne 2. "Pemienue
HKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «MeTtauib»"

Hemerammisl, ux monoxenue B [lepnouaeckoii cucteMe https:/ resh.(?du.ru/ subject/less

20 on/5939/main/151324/

XUMHYeCKHX d1eMeHToB /1. 1. MeHpaeneeBa u



http://schoolcollection.edu.ru/
https://infourok.ru/himiya-prakticheskaya-rabota-1-tema-prigotovlenie-rastvora-zadannoj-koncentracii-4938116.html
https://infourok.ru/himiya-prakticheskaya-rabota-1-tema-prigotovlenie-rastvora-zadannoj-koncentracii-4938116.html
https://infourok.ru/himiya-prakticheskaya-rabota-1-tema-prigotovlenie-rastvora-zadannoj-koncentracii-4938116.html
https://infourok.ru/himiya-prakticheskaya-rabota-1-tema-prigotovlenie-rastvora-zadannoj-koncentracii-4938116.html
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://resh.edu.ru/subject/lesson/5912/main/92794/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/

0COOEHHOCTH CTPOCHHUA aTOMOB

®du3nyYecKue CBOMCTBA HEMETAIIOB. AJITIOTPONUS

https://resh.edu.ru/subject/less

21 HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cepsl, hochopa u on/5939/main/151324/

yriieposia)
https://resh.edu.ru/subject/less

22 XUMHUYECKUE CBOKWCTBA IaJIOT€HOB, CEPHI U UX COEAUHEHHI on/5913/main/151350/

https://resh.edu.ru/subject/less

23 Xumudeckue cBOMCTBa a30ta, hochopa u UX COSAMHEHU I on/5913/main/151350/

24 XYMUYECKUE CBOWCTBA yriepoia, KpEMHHUS U UX https:/ resh.e;du.ru/ subject/less
COCHEHHH on/5913/main/151350/

25 [IpruMmeHeHre BaKHEHUIIIUX HEMETAVIOB U MX COCTUHEHUM
O0o001IcHNEe U CHCTEMATHU3alIHsl 3HAHUH 110 TEME https://resh.edu.ru/subject/less

26 «Hewmetamnby. Berauciaenus mo ypaBHEHUSIM XUMHUECKUX on/5913/main/151350/
peaklmii U TEePMOXUMHYECKUE PACUETHI

27 [TpakTuyeckas padora Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33/1a4 1o Teme "HemeTansl"»

78 Heopranunueckue u opraHndeckue KUCIOTHI. https:/ resh.f.:du.ru/ subject/less
Heoprannueckue u OpraHM4ecKue OCHOBAHMS on/4960/main/151378/
AM@oTepHbIe HEOpraHMYECKHE U OpraHUYeCcKre )

29 coelMHEeHUs. [ 'eHeTnyeckas CBsI3b HEOPraHUYECKUX U http://schoolcollection.edu.ru/
OpPTaHWYECKUX BEIIECTB
Ponb xumum B 00ecIieueHHH KOJI0THIECKOM, .

g N http://ege.yandex.ru/chemist

30 DHEPreTHUECKOM U MUIIEBOM 0€30MaCHOCTH, Pa3BUTUU v/

MEIUIAHBI ¥

31 [IpencraBnenus 06 OOMKX HAYYHBIX MPUHIUIIAX https:/ resh.c?du.ru/ subject/less
MIPOMBIIIUICHHOTO TOJTYYEHUS BAXKHEHIIINX BEIECTB on/3504/main/151489/

32 UenoBek B MUPE BEILIECTB U MATEPUAIIOB

33 XuMHS ¥ 3J0POBbE YEIIOBEKA https://resh.edu.ru/subject/less



https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5913/main/151350/
https://resh.edu.ru/subject/lesson/5913/main/151350/
https://resh.edu.ru/subject/lesson/5913/main/151350/
https://resh.edu.ru/subject/lesson/5913/main/151350/
https://resh.edu.ru/subject/lesson/5913/main/151350/
https://resh.edu.ru/subject/lesson/5913/main/151350/
https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/4960/main/151378/
http://schoolcollection.edu.ru/
http://ege.yandex.ru/chemistry/
http://ege.yandex.ru/chemistry/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/
https://resh.edu.ru/subject/lesson/3504/main/151489/

on/3504/main/151489/
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https://resh.edu.ru/subject/lesson/3504/main/151489/




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

o Xumusa, 10 xmacc/ Tabpuensa O.C., Octpoymor W.I'., Cnagko C.A.,
AKIIMOHEpHOE o01ecTBo «31aTenbeTBO «IIpocBenieHue»
* Xumus, 11 xnace/ Pymsuruc I'.E., ®enpaman @.I°., AkunoHepHoe oOIECTBO
«M3marensctBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. O.C. T'abpuensn, U.I'. OctpoymoB. HacronbHas kHura ydutenss xumuu. 10
knacc. «bauk m KO» Mocksa, 2019r

2. HaconoBa A.E. Xumus B Tabnumax. 8-11 knacc: CnpaBounoe mocodue. - M.:
Hpoda,- 2020r.

3. IlserkoB JIL.A. IlpenonaBaHue OpPraHMYECKOW XUMHUU B CpPEIHEU NIKOJE:
nocobue aisa yuurtensa. M.: [Ipocsemenune, 2021. — 240 c.

4. Tabpuensn O.C. Meroaudeckoe nocooue st yuurens. — M.: Ipoda, 2020.

. CoBpeMeHHbBIE TEXHOJIOTHH B TMPOILIECcCe MpernojaaBaHusi XuMuu / ABT. — COCT.

C.B. Jlenne6ep, O.B. KimtoununkoBa. — M.: 5 3a 3Hanus, 2021. — 112c.

6. l'ansirmna M.B. CoBpeMeHHbIE TEXHOJOTHMU MpenoaaBaHus xumuu : 8§ — 11
KJIacChl: yuyeOHo-meToandeckoe nocooue / W.B. lNansiruna, JI.B. T'ansiruna,
H.I1. Bockob6oitnukoBa. — M.: Benrana-I"pad, 2019. — 160 c.

7. Tabpuensu O.C., Barnuna JLII. Xumuyeckuid skcnepuMmeHT B mkoje. 10
KJ1acc: yueOHo-meTo. mocodue. M.: [lpoda, 2020. — 208 c.

8. bpeiirep JI.M. Hecrannaptasie ypoku. Xumuda. 8,10,11 kmaccest / JL.M.
bpeiirep. — Bonrorpan: Yuurens, 2019.

9. Pageukuit A.M., T'opmkoBa B.II., Kpyrmmkosa JL.LH. Jlupakruueckuii
matepuan no xumuu anas 10-11 kmaccoB: mocobue mng yuutens. — M.:
[Ipocsemenue, 2018.

10.Xomuenko U.I'. «COopHMK 3aad ¥ yOpaKHEHHH MO XUMHH JJIsl CpelHen
mKoJiel» M.; « HoBas Bonnay, 2021.

11.T'abpuensu O.C. «Xumus. 10 knacc: KOHTPOJIbHBIE W TPOBEPOUYHBIE PAOOTHI,
- M.: Jlpoda, 2019.

12. E.A. AppnamnukoBa, H.b. KazennoBa, M. E. I'amm. Kypc opranmueckon
xuMuH. «AkBapuyM» Mocksa, 2020r.

13.B.A. baraes, E.B. baraeBa. CHnpaBOYHHK 1O OpPraHWYECKOM XUMHH.
«Actpenb», Mocksa, 2019r.

14. Epémun B. A. COopHUK 3a/1ay ¥ YNPaXHEHUN MO XUMHUU: IIKOIBHBIA Kypc /
B. B. Epémun, H. E. Ky3smenko. - M.: OOO «3narenbckuil oM «OHuUKC 21
Bek»; OO0 «MU3narenbcTBO «Mup u oopazoBanue», 2017.

15.Tpoeryoosa H.II. Tloypounwsie pa3pabotku mno xumuu. 11 Kiace.
YHuuBepcanbHoe uznanue, 2020 r.

N



16. I'abpuensu O.C., Octpoymona N.I'. HacronpHas kaura yuurens. Xumus. 11
K. - M.: Ipocda, 2019.

17.06y4enue xumun B 11 xnacce. Ku. mist yuurtens B 2-x 4. / P.I'. iBanoBa, A.C.
Kopomenko, E.E. Munuenkos, T.B. Cmupnosa. Ilox pea. T.B. CmupHOBOii. —
M.: IIpocBemenue, 2019. — 159 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
HUHTEPHET
PECYPCBI CETU UHTEPHET

1. http://inf.1september.ru 'azeta «Xumus» U3narensckoro goma «IlepBoe
CEHTSIOPS».

2. www.chem.msu.ru — Xum. pakynasrer MI'Y um. JlomoHocosa

3. www.alhimik.ru HayuHo-nomyssipHasi IKoJibHast HHPOpMalus

4. http://center.fio.ru/method/items.asp?1d=10000755 [dns yuureneit Xumuu
5. http://n-t.students.ru/ri/ps/ [lonmynsipHast 6MOIMOTEKa XUMHUYECKUX DJIEMEHTOB
(kHHTA)

6. http://hemi.wallst.ru/ucheb127b.htm YueOuuku Manyiinosa

7. http://chemistry.r2.ru/aboutme.html Caiit yunureneit xumun (ypokH,
YIPaKHEHUSI, KOHTP.paOOThI)

8. http://repetitor.1c.ru/online/disp.asp?10;3 yueOHuk 1c.penerurop

9. http://www.chemistry.narod.ru/ Mup xumuu

10. http://lib.rin.ru/cgi-bin/load/docs.pl?open=15576.txt page=0 Xumus ass
mo6o3HaTenbHbIX (I'pocce, BaiicmanTenb)

11. http://formulad44.narod.ru/ buorpadunu XxuMuKkoB

12. http://vo.spb.ru/ CaliT y4-csi C onbITaMu

13. http://www.ecdl.ru KonTposbHbIe n3MepuTenbHble MaTepransl EI'D

14. http://www fipi.ru/view/sections/228/docs/660.html O6pazoBaTenbHBIN
MOpTa I MOATOTOBKHU K dK3aMeHaM

15. http://reshuege.ru EI'D u THA. UndopmarimonHsiii 00pa3oBaTenbHbIN
noprai. [Toaroroska k sK3ameny.

16. http://www fipi.ru/view/sections/228/docs/660.html O6pazoBaTenbHBIN
MOpTa i MOATOTOBKHU K dK3aMeHaM

17. http://experiment.edu.ru caiit JI.}O. AnukOepoBoit

18. http://www.chemistry.ru JluctaHiMOHHas! OJIUMITUA/A IO XUMUHU:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHbIA MPOESKT

19. http://www.edu.yar.ru/russian/projects/predmets/chemistry J[uctTaHiimoHHbIe
ABPUCTUYECKUE OJIMMITUAJIBI TIO XUMUH

20. http://www eidos.ru/olymp/chemistry 3aHuMaTtenbHass XUMUS

21. http://www 104.webstolica.ru Knaccudukarms XuMUIeCKUX PEAKIIUMA
22. http://classchem.narod.ru KouTpen — Xumust ajig Bcex: yaeOHO-
WH(OPMAITMOHHBINA CAUT

23. http://www.chemport.ru

24. Xumuueckuii cepsep http:// www.himhelp.ru



25. Marepuans! «Bukunenun» http://ru.wikipedia.org/wiki/Xumus

26. XuMus 7151 BCEX: WILTIOCTPUPOBAHHBIE MaTepUAIbI IO O0IIEH, OpraHnYecKOn
1 Heopranndecko xumuu http://school-sector.relarn.ru/nsm

27. Xumus 1 xku3Hb — XXI Bek: HAydYHO-TIONYJISIPHBIN KypHal http://it-
n.ru/communities.aspx?cat_no=4605 tmpl=com
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