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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrPaMMBl CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoOAX0/0B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» i 11-12 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, Pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

B cooTrBercTBHM C OOIIMMU LEISIMH W NPUHUUIIAMU CPETHEro OOIIEero
oOpazoBaHus cojepxkanue npeameta «Xumus» (11-12 kmaccel, 6a30BbIi YPOBEHb
U3YyYEHHUsI) OPUEHTHUPOBAHO NMPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJODKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

B nmmane pemeHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMATU3ALMU
oOyyaroluxcsl MPUHATBIE MPOrpaMMON IO XMMHU TOAXOAbI K OIpPENEICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeayCMaTpuBaroT (opMHupoBaHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOPMALIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENBbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMUM.

B yueOHOM 1mIaHe cpenHero ooOImero oOpa3oBaHUs TPEAMET «XHUMHUSI»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM o0nacTu «EcTecTBeHHO-Hay4YHbIE
IPEIMETBD.

OO1ee yncno 4acoB, OTBEAEHHBIX JJIs U3YUCHHUS] XUMHUU, Ha Oa30BOM YPOBHE
cpeaHero ooOmero oopaszoBaHus, cocrabisieT 68 gacoB: B 11 kmacce — 34 gaca (1
yac B HeJento), B 12 kimacce — 34 yaca (1 gac B Hefieno).



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHo-MeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHETO OOIIETro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cOoOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONIHUE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KM€ MOTUBAIIMH K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4Me MPABOCO3HAHUS SKOJIOTHYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pEe3yJabTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUUCKOr0 TPa)KJAaHCKOro OOIECTBA, MPHUHITHIMU B OOLIECTBE
HOPMaMM Y TpPaBWIAMH  TOBEJIEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
O0yJaroIMXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHBBI, HaAMEPEHHS, JIOTHKY W
apTryMEHTHI IPYTUX MPU aHAIHU3E PAa3TUYHBIX BUJIOB YIEOHOH EATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYECTBEHHOMN XHMUM;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M IPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKHU €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UMHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U MOCIEAYIOLIEM
aHanu3e MHQOpMaALMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMaHHSA LEHHOCTEH 300pOBOro u 0Oe€30MmacHoro obpas3a JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30macHOro oOpalleHus C BEHIeCTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAlUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3aIudyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymield MpPoPEecCuu W peanm3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHOM CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHUM XUMHUHU IS
pELICHUST BOMPOCOB PAMOHAIIBHOTO MPUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsSI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVUCTBUN U MPEIOTBpALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTIbITa JESTETbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CNeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM POJMU B
CO3J/aHMM HOBOM 0a3bl MaTepUAIbHOU KYJIbTYpbl, pEIICHUHU TT100aNbHBIX MPOOIeM
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUH YCIOBUI
YCIEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKJIOIO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIh3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIFOUEHUS HA
OCHOBE HAayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C UENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCUOoHaTbHON
NESITEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATDHI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky MeTOJ0B IO3HAHMS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCcCleOBaHNEe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecreynBaome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;
COCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBHS B MO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrH4YecKmne JeicCTBUSL:

CaMOCTOATENLHO  (QopMyIHpOBaTH W aKTyaJIU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMU NPUEMBI JJOTMYECKOTO MBILIIJICHHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aHMMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JI1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPHU3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIM.

2) 6a3oBbI€e HCCIeA0BATEIbCKHIE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuuu;

dbopMyIUpOBaTh LEIU U 3ala4M UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TMPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOSATENIBHO IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOAEIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATCIIBHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopmaunmeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX HWHOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh MH(DOPMAIUIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUNBOCTb;



bopMyaMpoBaTh 3aMpPOChl U MPUMEHSATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIUU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO THUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa NpH paboTe C
XUMUYECKON uWHGOpPMAIUEl: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (HOpMyIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J€HCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBbI B XOJC IUaora W/WiH
JUCKYCCUHU,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3EHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJIbHBIMH PEryJISSTHBHBIMHU TeHCTBUSIMM:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIIATH CBOIO IT03HABATEIHHYIO
NeSATEIbHOCTh, Ompenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHWU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrMoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
¥ CAMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUSI»
OTpa)KaroT:

chOPMHUPOBAHHOCTh  NIPEACTABICHHA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUHU SBJICHUHU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €&



(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAlOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETILHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAS TpYIIIa,
pajuKai, U30MepHsl, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COEAHUHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTA M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUH, (PAKTOJOTMYECKUE CBEAECHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHUH U
0€30MacHOM HCHOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BEUIECTB B OBITY U
IIPaKTUYECKOHN AESATEIBHOCTH YEIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUH,
yYCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TOHITHUS MpPU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPTraHUYECKUX COEIMHEHMIA;

c(hOpPMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHMYECKUX BEHIECTB MO HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHs), JlaBaTh WM HAa3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBUAJIbHbBIC
Ha3BaHMs OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AalETUJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerui], aleTaablIerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpraHUYECKUX COCAUHEHUSAX (OAMHAPHbBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranuueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPAa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJIEH, MPOIMIICH, alleTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOD,
rmIepyH, GEeHoJ, areTalbIeTH I, MypaBbUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yrojib), CHOCOOBI UX TMEPEepPadOTKH |
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUNU OO0 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMUUYECKUX SIBJICHUHN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U JTa0OpaTOPHBIM OOOpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBHM C HMHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHINOJHATh XUMUYECKHM
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
STUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPTraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC pPEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEepHeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHMH  coOJfoAaTh  TpaBWiIa  JKOJOTHYECKU
1e71eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B MEJSIX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH



OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPAlICHUST KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

JJIs. 00y4YaroIuXCcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BELIECTB M
XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHYECKUX

dbopmy.

12 KIIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHUS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAXkKaAKOT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHHH: O XHMHUUYECKOM  COCTaBJISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUMU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEUICHUs MPAKTUYECKUX 3a7a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W IPUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAaHWM, KOTOpass  BKIIKOYAET:
OCHOBOTIOJIATralONINE TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUILIATEIIBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PpEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
AJEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKON peakIuu, XMMHUUYECKOE DPaBHOBECHE); TEOPHUH W 3aKOHBI (TEopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoauueckun 3akoH J[. M. MeHnneneena,
3aKOH COXPAaHCHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
PpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUYECKUM SI3BIK XHUMMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JICSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHSITUSA MPH
OINMCAaHUKU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIH30BATh XWMHUYECKYI0 CHMBOJIMKY IS
cocTaBiieHuss (OopMys BEIIECTB M ypPaBHEHUM XUMHUYECKUX  PEaKIlui,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJIA, IUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, NOHHAs, METAJUIMYECKAs, BOJOPOAHAsS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKON PEHETKH KOHKPETHOIO BEIeCTBA (aTOMHasi, MOJIEKYJISIpHasd,
VWOHHAsl, METAJUIMYECKAs), XapaKkTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENeIEHHOMY KJacCy/TpyIe
COEMHEHHH (IIPOCThIE BEUIECTBA — METAUIbI U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IEPUOANYECKOTO 3aKoHa /JI.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaThb 3JCKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX dJeMeHTOB 14 mnepuonoB llepmonnueckoi cucTeMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opouTtanu, «OQHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCAUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX d51eMeHTOB 1. U.
Menaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYLIECTBOBAHME T'€HETUYECKOM CBA3M MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEUIECTB, TEILUIOBOMY
abdexTy peakiy, U3MEHEHUIO CTEMEeHEH OKHUCICHHs AJIEeMEHTOB, 0OpaTUMOCTH
pEeaKlNH, yYaCTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHHUM COCTABJSATh YpPaBHEHHUS pPEaKUUW pa3IUUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKlMii HOHHOTO 0OMEHa, YYUThIBAs
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKLIMU UAYT J0 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;



cOpPMHPOBAHHOCT, YMEHHMM  PacCKpbhIBaTh CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCMMOCTH OT BHelIHero Bo3aencTus (nmpunuui Jle llarense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMWX HAyYHBIX MPUHINANAX WU
HKOJIOTHIECKUX MPOOIEMaxX XHMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
MIPY XUMHYECKUX PEaKIIUIX, MAcChl BEIIECTBA WM 00BhEMa Ta30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJII0/IaTh MPaBUIIA MOJIb30BAHUS XUMHUYECKOM
MOCy/IoOl U JTa0OpaTOPHBIM OOOpYJAOBaHUEM, a TaKXe€ IpaBWiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITIOJIHCHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
DKCIIEPUMEHT (pa3jioyKEeHHEe TMEePOKCHIA BOAOPOIa B MPUCYTCTBUU KaTaHM3aTopa,
OTIpEJICTICHNE CPeabl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHYECKOW PEAKITUH,
peakiui MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
TeMaM «Metamey U «Hemeramib»y) B COOTBETCTBHM C TIPAaBWIIAMH TEXHUKH
0e30MacHOCTH MPHU OOPAILEHHUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOy4aeMyK0 U3 pa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOpMHPOBAHHOCT, ~ YMEHHMM  COONIIONATh  TpaBWja  DKOJOTUYECKH
11e71eco00pa3HOr0 TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B LEJSIX
COXpaHEHHUSI CBOETO 3JI0POBBS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH
OITACHOCThH BO3/ICHCTBUS HA JKUBBIC OPTAaHU3MBI OTIPEIEIEHHBIX BEIIECTB, ITOHUMAs



cmbicnt mokazarens IIJIK, mosicHATP Ha mpuMmepax CHocoObl yYMEHBIIEHUS H
MpEeIOTBPAIICHUS X BPETHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsl 00yYaronuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMUYECKUX SIBIICHUN;

JUISL CHENbIX M CHa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.



COJEPXAHUE OBYUYEHUA

11 KIIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€CKON XUMHUM

[IpenMeT opraHnuecKol XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepUalIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE 100XKeHUsA. CTpyKTypHbIE (DOPMYIIBI
OpraHuveckux BemiecTB. [‘omomnorus, wu3oMepus. XUMUYECKas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KilaccU(pUKaMKM OpraHnyeckux BeniecTB. HoMeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHMIINX MMPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
O3HaKOMJIEHHME ¢ oOpa3laMu OpraHWYECKUX BEIIECTB U MaTepuajaMh Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMMCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILICHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAn. MeTaH W 3TaH —
MPOCTEUINE TPEICTABUTEIN QJIKAaHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu 3amelnieHuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUJIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUd, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOTyYeHUE U TPUMEHEHHUE.

Ankaauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusaiuu). [loaydyeHre CHUHTETHYECKOTo
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUHN Pl ALICTHIICH
— TPOCTEUIHNM MpEeACTaBUTENIh AJKUHOB: COCTaB, CTPOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTCHUPOBAHUS, THIpATALINH,
TOpPEHHs]), TOJyYeHUE U TPUMEHEHHUE.

Apenbl. ben3on: coctaB, ctpoeHue, QpuU3NUECKHEe W XMMHYECKHUE CBOMCTBA
(peakuuu TaJIOTEHUPOBAHUSI 1 HUTPOBAHUS), MOJyYeHUE U TIpUMEeHeHue. 10.1yon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NoaydyeHue u npumenenue. TOKCUUYHOCTD



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple WCTOYHUKHM YIVIEBOXOPOAOB. IIpupomHbIii ra3 M IOIYTHBIE
HedTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeIMpOBAHHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON paOOThl: MOJIyYEHHUE STUIICHA
Y U3YYEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MeTaHOa U 3TaHOJa Ha OPraHKu3M YeJIOBEeKa.

MHoroaToMHble  COUPTBL. ODTWUIEHIJUKOIb W  TIHLEPUH: CTPOEHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHas peakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa 1 3TUICHTJIMKOJIS.

deHo: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpneruibel U Kemouwvl. DopManbleru, aneTanbAETHN:  CTPOECHUE,
busznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHe, (pU3HUecKhe M XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PeaKIysl 3Tepu(pUKaluu), MOJIydeHne U IpUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
cinoxHbIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



VYrneBonpl: coctaB, KiaccuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['Ioko3a — nmpocTelimuii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcugom menu(ll), okucnenue ammuayHbiM pactBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmalna U
HeuoIo3bl. PU3MYECKUE W XHMHUYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAIllCHUMN:
MIPOBE/ICHUE, HAOJIOJICHUE U OINHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KAue€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaToOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmemu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KUCIIOTHI.

Pacuérnbie 3agaun.

Boluncinenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeINHEHHUS.

AMUWHOKHCIIOTHI Kak aM(OTEpHbIC OpraHruecKrue coeAuHeHus. Dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuimHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB U MX MPEBpaICHUI:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCITKOB MIPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLNN, CPEAHIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALIUS U MOJTUKOHIEHCAIHS.

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanuzanust MexXnpenMeTHbIX CBSI3el MPU U3YUEHUU OPTaHUYEeCKON XMMHU B
11 xjacce ocymiecTBISIeTCS uepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH JUISl OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, Kiaccu(uKanus, MepuoJUIHOCTh, HAOIIOICHHE,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

dusuka: wmarepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BElIeCTBa, (PU3NUUECKUE BETUUMUHBI U SMHUIIBI X U3MEPEHHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
¢doTocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YIJIEBOJbI, JKUPHI,
(bepMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
PECYPCBHIL.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHUTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

12 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUUeCcKre YpOBHH, MOJYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepuonnueckuii 3akoH U [leproanueckas cucTreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3akOoHA M [leprnoanueckor CUCTEMBI
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUuojaM.
3HaYCHUE NIEPUOIMUECKOr0 3aKOHA B Pa3BUTUM HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs M TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJCHTHONW XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). Bogopognas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTATNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonAaTHe O nucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknus.  Knmaccudpukamumss XMMHYECKHUX — peakIuil B
HEOPraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHU [IPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iuyHbIX (pakTopoB. OOpaTHMble
peakuun. XUMHYECKOe paBHOBecue. DAKTOPBI, BIUAIOIIAE HA COCTOSHHE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EI0YHAs.

OKHCIINTENPHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYECHHUS BEUIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB [, U.
MenneneeBay, M3yueHHE MoOJeNied KPUCTAIUIMUECKUX PEIIETOK, HaONIoeHHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3ioKeHUE MEePOKCHIa
BOJOPOJIa B MPUCYTCTBUU KaTaJln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO OOMeEHa),
MPOBEICHHUE MPAKTHYECKOU padoThl «BiusHuE pa3auuHbIX (AKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuérnsle 3a1aum.

Pacuérel 1O ypaBHEHMSIM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs BELLIECTBAY.

Heoprannuyeckasi xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckorn cucreme
xuMuueckux sjeMeHToB [[. M. MenngeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHMs)) M MX ~ COCOUHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPAKAIUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHnE Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merambl. [lonoxenne meramuioB B [lepuonnyeckor cucteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTayuioB. O0mume ¢guzndeckue cBoiicTBa MeTaioB. CIlaBbl METAJLIOB.
DNEeKTPOXUMHUYECKUI psAJl HAIPSHKEHUI METAIIIIOB.

XHUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHuu, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crnocoObl MoJydeHUss MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
W3Y4YCHUE KOJUICKINH «MeTaulbl M CIUIaBbl», OOpPa3IOB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOEHCTBUE THIPOKCHIA aIFOMUHUS C PACTBOPaAMHU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuéTtHbie 3amaun.

Pacuérpl mMaccel BelecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJHMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUS U KU3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIHHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJIy4YE€HUs BaXKHENIIMX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIMOHHBIE MATEpHasbl, KpPAaCKH, CTEKJIO, KEepaMHKa,
MaTepuabl s JJEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MPABUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B NOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MeXNpeaMeTHBIX  CBS3ed TpW  WU3ydyeHWH oOmed u
HEOPraHUYEeCKOW XMMHUU B 12 Kiacce OCYIIECTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAIHOAKTHBHOCTh, MOJICKYJIA, DHEPTETHYECKHI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, (PU3NUECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, OpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE NCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MUIIEBas
IPOMBIIIICHHOCTh,  (hapMalleBTHYECKasi  MPOMBIIIICHHOCTh,  HPOU3BOJICTBO
KOCMETHYECKHX TPenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAaJIOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC

HaumenoBanue
pa3aeiioB U TeM
NPOrpamMMbI

KoaudecTBO 4acoB

Bcero

KP

1P

(I)opMa peaim3allii BOCIIUTATEJIbHOI0 NOTCHIMAJIA TEMbI

Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH

3 ® TOTOBHOCTb K Pa3HOOOPA3HOM COBMECTHOM JIESATENBHOCTH TP BBHINOJHEHUH YIEOHBIX,
M03HABATENLHBIX 3a/1a4,
* [OHMMaHHE 3HAYCHMS XUMHMYECKOM HAYKU B KU3HH COBPEMEHHOIO OOLIECTBA,
® yMeHHE BHIOMpPaTh, aHATU3UPOBATh M MHTEPIPETUPOBATh  MH(DOPMAIIUIO Pa3IHYHBIX
Mpeaser BUIOB U (OpPM MPEICTABIEHHs, TOIYyYAEMYIO M3 Pa3HbIX HMCTOYHMKOB (HAY4YHO-
5 HOMyJSPHAs JIATEPATyPa XMMHYECKOTO COJEPIKAHMs, CIPABOYHBIE MTOCOOHUS, PECYPCHI
OpraHHICecKOn UHTepHeTa); KPUTUYECKH  OIIEHMBATh  INPOTHBOPEYMBYIO M HEJOCTOBEPHYIO
xumun. Teopus MHDOPMAIIHIO;
1.1 | crpoenus ® yYMEHHE OCO3HABATh SMOLMOHAIBHOE COCTOSHUE Ce0s W JPYrHX, YMEHHE YIPaBJIATH
OpPTraHMYECKHMX COOCTBEHHBIM SMOIMOHAIIBHBIM COCTOSHUEM;
coemEenni A. M. ®  YCTaHaBJMBATh CYNIECTBEHHBIN MPHU3HAK KIIACCU(PUKAIINK, OCHOBAHUS LISt 0000IIEH s
Byrtneposa ¥ CPaBHEHHUS, KPUTEPUH TIPOBOTMMOTO AHAJIN3A;
e [IEHHOCTHOE OTHOINEHHE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAaYYHOMY HaCJIE/IHIO;
®  CIOCOGHOCTH BNAJETh JOCTOBEPHON HH(POPMALMEN O TEPENOBBIX MTOCTHKEHUIX H
OTKPBITUSX MHPOBOH M OTEYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTpPOHCTBE MUpa U OOIIECTBA;
Hroro no pazneny 3
Paznen 2. YriaeBomxopoabt
2.1 | TlpenenbHbie 2 ®  BBLUIBJIATH M XapaKTEPM30BaTh CYLIECTBEHHBIE IPU3HAKU OOBEKTOB (ABICHUI);




yriieBoaopoabl — yCTaHaBJIMBaTh cymeCTBeHHLIfI MpHU3HAK KJ'IaCCI/I(l)I/IKaI_[I/II/I, OCHOBAaHHUA U1 00001IEHUS
aJIKaHbl Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOI0 aHAIU3A;
YMEHME NPUMEHATb B IIpOLlECCE IIO3HAHUSA  IOHATHUS (mpeameTHblE U
METaINpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HCIOJIb3yeMble B XHMUH,
IpeoOpa3oBbIBaTh LIUPOKO NPUMEHSEMBIE B XUMHUH MOJEIbHBIE NPEJCTABICHUS —
XUMHUYECKHH 3HaK (CUMBOJI 2JIEMEHTA), XUMHUecKas (popmyia;
HenpenensHueie
IpUOOpETEHUE  OmNbITa 10 IJIJAHUPOBAHUIO, OpraHu3allud U IPOBEACHUIO
YTICBOTOPOARL: YYEHHYECKMXIKCIIEPMMEHTOB:  yMEHHE  HaOIoaTh  3a  XOJAOM  IIpollecca,
2.2 | ankeHsl, 6 CaMOCTOSATENLHO IIPOTHO3MPOBATE €r0 pe3ynbTar, (OpMyIMpoBaTh 00OOLIECHUS H
aJIKa/INEHBI, BBIBOJIbI 110 pe3yjbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIATh OTYET O
ATKHUHEL MpoJIeTTaHHOM padoTe;
Apomaruueckue YMEHHME HCII0JIb30BaTh INMPUEMBI JIOTMYECKOIO MBIIIIEHUS] MPU OCBOECHUU 3HAHUM:
YIIEBOJOPO/IbI PacKphIBaTh CMBICT XUMHUYECKUX MOHATUN (BBLACNATh MX XapaKTepHbIe NPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU IOHSATUSMH), UCIIOJIB30BAaTh IMOHATUS Jis
273 ) OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHH; BHIOMPATh OCHOBAHUS U KPUTEPHUU IS
KJIacCU(UKALMU XMMHMUYECKHUX BEIIECTB M XUMHYECKMX peakUuil; yCTaHaBIUBAaTh
NPUYMHHO-CJIEICTBEHHBIE CBA3M MEXIYy OObEKTaMH H3y4YEeHHUS; CTPOUTH JIOTHUECKUE
paccyxneHus (MHIYKTUBHBIC, J€AyKTHBHBIEC, [0 aHAJOIMM); JAeNaTh BHIBOJIBI U
3aKJIFOUEHUS;
[TpuponHbie CTpEMJICHHME K B3aMMOINOHHMMAHHUIO UM B3aMMONOMOIIM B IIpolecce Yy4deOHO
UCTOYHUKHU JIeSITEIIbHOCTH;
YTJIEBOAOPOIOB U TOTOBHOCTb  CaMOCTOSITEIbBHOW PabOThI ¢ Y4eOHBIMM TEKCTaMH, CIPABOYHOM
HX mepepaboTka HHTepaTypczﬁ, JOCTYIHBIMH ~ TEXHHYECKHMH  CPEICTBAMU  HMH(OPMAIIMOHHBIX
TEXHOJIOTHIA;
24 3 YMEHHE  CaMOCTOSTEIbHO  ONpEAENsATh LeNM  JeATEIbHOCTH, IUIAHHPOBATb,
OCYILECTBIISATh, KOHTPOJIMPOBATH U TPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSITeNIbHOCTh, BbIOMpaTh Hambosnee 3(pQPeKTuBHBIE CIOCOObI pelIeHUs Y4eOHBIX U
MO3HABATENbHBIX  3a/a4, BBIOMpPATh, aAHAJIW3UPOBATh, CUCTEMATH3UPOBATh U
MHTEPIPETUPOBATH MHPOPMALIMIO PA3TUYHBIX BUJIOB U (POPM MpeicTaBICHUS;
OCO3HAHHUS TJI00AJBHOTO XapaKTepa SKOJOTHYEeCKHX MpoOieM M MyTel HX pelleHus
IIOCPEACTBOM METOJIOB XUMUU;
Uroro no pazgeny 13




Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHHust

YMCHUC MNPUMCHATH B Ipouecce IIO3HAaHUA  ITOHATHA (HpeI[MeTHBIG u
MeTaHpeI[MeTHBIC), CHMBOJIMYCCKUC (SHaKOBBIe) MOZACIIN, HCIOJB3YEMBIC B XHMHUHU,
Hp€06pa3OBBIBaTB IIHAPOKO MPUMCHACMBIC B XMMHUU MOZACIIBHBIC NPCACTABJICHUA —

3.1 | Cnouptel. PeHon 3 8
XUMHYECKMHM 3HaK (CHMMBOJI 3JIEMEHTa), XUMHueckas (opMyla U YypaBHEHHUE
XMUMUYECKOH peakuy — MpU PEHICHUH Y4eOHO-TI03HAaBaTEeNIbHBIX 3a/1a4;
AJIbJIETHIbL. e [IpUOOpETEHHUE OMNbITA MO MJIAHUPOBAHUIO, OPIaHU3ALUH U MIPOBEJACHUI0 YIEHUYECKUX
KapGoHoBbIe OKCIIEPUMEHTOB: YMEHUE HaOJoJaTh 3a XOJOM IIpolLecca, CaMOCTOSITEILHO
3.2 7 IPOTHO3UPOBATh €ro pe3yibTar, (opMynupoBaTb 000OLIEHHS U BBIBOABI 110
KUCHO0THI. CII0KHBIE P P D pesy > popmyimp t N A o
pe3yJsibTaTaM IPOBEAEHHOIO ONBITA, UCCIIEOBAHUS, COCTABIIATH OTUET O MPOAEIaHHON
dpupe1 pabore;
e YyMEHHE MPUMEHATh B Hpolecce IMO3HAHUS IOHATHS (mpenmeTHble U
MeTanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIM, HUCIIOJIb3yEMbIE B XHUMUH,
peoOpa3oBbIBaTh IIUPOKO NMPUMEHSEMbIE B XUMHU MOJIEJIbHbIE MPEICTaBICHUS —
XUMUYECKUM 3HaK (CHMBOJI DJIEMEHTa), XuUMHYeckas ¢GopMmyia W YypaBHEHHUE
33 | Vrnesoxs 3 XMMUYECKOHN peakuy — IpU PElIeHnH yueOHO-TI03HaBaTeNIbHBIX 3a/1a4;
) e [03HaBaTeNbHasA, UHOOPMAIIMOHHASL U YUTATENbCKAs KYJIbTYPbI, B TOM YHCII€ HABBIKU
CaMOCTOSITENIbHOM paboThl € y4yeOHBIMH TEKCTaMH, CIIPaBOYHOM JHTEpaTypoH,
JOCTYITHBIMU TEXHHUUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUI;
Hroro no paszneny 13

Pa3neua 4. Asorcoaepikamue opraHu4ecKue coeJHHeHH

4.1

AMUHEL
AMUHOKHUCIIOTEL.
benxu

HKOJIOTHYECKU 1IeNIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK MCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMSA, MOHUMAHHs IIEHHOCTH 3J0POBOTO M 0€30IacHOr0
o0pa3a JKHM3HHM, OTBETCTBEHHOTO OTHOILIEHHS K COOCTBEHHOMY (HU3UYECKOMY H
NICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHMS LIEHHOCTH COOJIOAECHUS MpaBUI OE30MAaCHOTO
MOBE/ICHUS MIPH paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOLIUX 3710POBbIO
U KU3HHU JII0JeH




Uroro no pasneny 3

Pa3znea S. BbicokoMoJieKyJISIPHbIE COeINHEHUS

51 IInmactmaccel. ’
’ Kayuyku. Bonmokua

YMEHHUE 337aBaTh BOMPOCH (B XOJE AMANOra W/WIM  JUCKYCCHHM) IO CYIIECTBY
o0cyxaaemMoii TeMbl, POPMYIUPOBATH CBOU MPEIJIOKEHHUSI OTHOCUTEIHHO BHITIOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

OCO3HAHME IICHHOCTH COOJIOACHUS MpaBMJl 0€301MacHOrO TOBEICHHS TpHU padoTe C
BEIIECTBAMH, a TAKXKE B CUTYAIIHIX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HH JIIOJIEH;
OCO3HAHHUA TIIO0AIBHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM W MyTed UX pelieHUs
MMoCpCACTBOM MCTOJJOB XUMHH,

Hroro no pazneny 0
OBILEE KOJIMYECTBO
YACOB I1O 34 2 2

I[TPOTPAMME




TEMATHYECKOE IINTAHUPOBAHHUE 12 KJIACC

HaunmenoBanue
pa3esioB U TeM
MPOrpaMMbl

KoanuyecTBO 4acos

Bcero KP IIpP

(I)opMa peain3aliii BOCIIUTATECIBbHOIO MOTCHIIUAJIA TEMbI

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

CTpOCHI/IC aTOMOB.

LIEHHOCTHOE OTHOLIEHHE K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
Hay4HOMY HAacJEIuIo;

CIIOCOOHOCTh BJIQJIETh JTIOCTOBEPHOM HMH(pOpManMend 0 NepenoBbIX AOCTHKEHUSIX U
OTKPBITUSAX MHUPOBOH M OTEYECTBEHHON XUMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX

ITepuoanueckuit 3HaHMUSIX 00 YCTPOMCTBE MUpPa U OOIIECTBA;
3aKOH H CTpeMJICHME K B3aUMOIIOHMMAHHWIO W B3aMMOIIOMOIIM B TIpolecce Y4eOHOH
[Teproauueckas ACATCIBHOCTH,
1.1 - 3 TOTOBHOCTh CaMOCTOSITENIbHOW pa0OThl € Yy4eOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEpPaTypoi, JOCTYNHBIMH TEXHUYECKMMH CpEJICTBAMH  HMH(POPMAIIMOHHBIX
XAMITHCCIHX TEXHOJIOTUH;
dnementos Jl. 1. YMEHHE  CaMOCTOSTENILHO  OMNpPENeNATh EeNW  JesTeIbHOCTH, IUIaHHPOBATh,
Menneneena OCYILIECTBIISATh, KOHTPOJIMPOBAaTh M IpPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeIbHOCTh, BBIOUpPATh Hanbosee 3PQPEeKTUBHbIE CIOCOOBI peUIeHUs] YYEOHBIX U
NO3HABaTeNbHBIX  3aJa4, BHIOMpaTh, AaHAIW3UPOBAaTh, CUCTEMATU3UPOBATH |
MHTEPIPETHPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS
Crpoenne BemiecTsa. FOTOBHOCTh CaMOCTOAITENLHOW pabOTBl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM
1.2 | MmHoroo6pasue 4 JUTEPATYpOH, JOCTYHBIMH TEXHUYECKUMH CPEACTBAMH  WH(POPMAIIMOHHBIX
BEIECTB TEXHOJIOTHH;
YMEHHE TIPUMEHSTh B TIPOIECCe TIO3HAHUS  TTOHSTHS (mpenMeTHBIE |
13 XUMHYECKHE 6 1 1 MeTanpeIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJENH, UCTIOIb3yeMble B XUMHUU,
peaknuu npeoOpa30BhIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEICTABICHUS —

XUMHYECKUN 3HAK (CHMBOJ DJJIEMEHTAa), XUMH4YecKas QopMmyla U ypaBHEHHUE




XUMUYECKON peakui — MpU PEHIeHUH Y4eOHO-TI03HAaBaTEeNIbHBIX 3a/1a4
HpI/IO6peTeHI/I€ OIIbITa 110 IJIaHUPOBAHUIO, opraHu3anuun u IMPOBCACHHUIO
YYCHHYECKUX OKCICPUMEHTOB: yMEHHE HaOMIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSATENIHO NPOTHO3UPOBATh €ro pe3ynbTaT, (popMyIupoBaTh 00OOIIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEJAEHHOTO OIBITA, UCCICOBAHMS, COCTABISATH OTYET O
IIPOJIEJIaHHOM padoTe;

Hroro no pasaciny

13

Pasznen 2. Heopranuueckasi xummusi

2.1 Mertanisl

[IEHHOCTHOE OTHOIIIEHHE K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJIEIUIO, TOHMMAHMUS 3HAUYEHUS XUMHYECKOW HAyKH B IKU3HU
COBPEMEHHOTO O0OIIeCcTBa, CIIOCOOHOCTH BIIAJETHh IOCTOBEPHON HH(MOpMAImend o
MEPEeOBBIX JOCTIDKCHUSAX M OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa 1 0OIIECTBA;

YMEHHUE HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS] MPU OCBOCHUHW 3HAHUMA:
pPacKpbIBaTh CMBICT XMMHUYECKUX TMOHSATUH (BBIACNATH WX XapaKTEpHbIE MPU3HAKH,
yCTaHABIWBATh B3aWMOCBSI3b C JPYTUMHU TOHSATHUSMHU), UCIOJIb30BATh TMOHITHS IS
00BsICHEHUS OTAENbHBIX ()AaKTOB U SIBJICHUM; BHIOUpPATh OCHOBAHMSI U KPUTEPUU AJIS
KJIacCU(PUKAMM XUMUYECKUX BEHIECTB M XWMHUUYECKHX PEaKIWi; yCTaHaBIUBATb
MPUYHNHHO-CJIEICTBEHHBIE CBA3M MEXKIY OOBEKTAMU M3y4YEHHS; CTPOUTH JOTHYECKHE
paccyxaeHusi (MHAYKTUBHBIC, JCIYKTUBHBIC, MO AaHAJIOTHH); JeJIaTb BBIBOJABI U
3aKITHOYEHUS;

YyMEHUE TNPUMEHSATh B TMPOIECCe TIO3HAHUS TMOHSITHS (mpenMeTHble U
MeTaIpeAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJECIU, MCIIOIB3YEMbIE€ B XUMHH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTaBICHUS —
XHMUYECKHH 3HAaK (CHMBOJ DJJIEMEHTA), XUMHUUYeckas (opMmysia U YpaBHECHHE
XUMHYECKOHN peakiui — MPH PellleHnH y4eOHO-TI03HABATEeIbHBIX 3a7a4
NpHOOpEeTEeHUEe OMbITa MO TUIAHUPOBAHHWIO, OPraHW3allud U TPOBEICHUIO
VUEHHYECKUX OKCIIEPUMEHTOB: yMEHHME HaONoJaTh 3a XOJOM Mpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpoBaTh OOOOIIEHUS U
BBIBOJIbI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIAEAOBAHUS, COCTABIATh OTUET O




IIPOJIEJIaHHOM paboTe;

22

Hewmeranbl

OpUOOpEeTEeHUE OMbITa MO I[UJIAHUPOBAHHUIO, OpTaHU3allud U [POBEJIEHUIO
YUEHHYECKUX DOKCIIEPUMEHTOB: yMEHHME HaOmoIaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yiabTar, (OpMYIHPOBATH OOOOILEHHUS U
BBIBOJIBI IO PE3yJbTaTaM MPOBEIEHHOTO OMbITA, UCCIEOBAHUS, COCTABISATh OTUYET O
IIPOJIEJIaHHOM padoTe;

YMEHHEM TPUMEHSTh B TMpolecce MO3HAHUSA IOHITHUSA (mpenMeTHBIE U
MeTanpeIMETHbIE), CUMBOJIIMYECKUE (3HAKOBBIE) MOJENH, UCIOIb3yeMble B XUMHUU,
npeoOpa30BhIBaTh MUPOKO MPUMEHSIEMbIE B XUMHUH MOEIbHBIC MPECTaBICHU —
XUMHUYECKUNH 3HAaK (CHMBOJ JJIeMEHTa), XuMudeckas ¢GopMyna U YypaBHEHHE
XUMHYECKON PEaKIMU — IPH PEHICHUH y4eOHO-TT03HABATEIbHBIX 33/1a4; C YYETOM
ATUX MOJICIbHBIX MPEACTABICHUI BBIABIATH M XapaKTepU30BaTh CYIICCTBECHHbBIE
NPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYECKUX PEaKIIHIA;
BBISBJIATH ~ OOIIME  3aKOHOMEPHOCTH, IMPUYMHHO-CICJCTBEHHBIE  CBS3H U
NPOTHBOPEYMS B M3y4aeMbIX INPOLECCaX M SBJICHUSX; MpPEJIaraTtb KPUTEPUU IS
BBISIBJICHHSI ITHX 3aKOHOMEPHOCTEH W MPOTHBOPEUYUH; CaMOCTOSTENIbHO BBIOMPATH
croco0 pemieHust y4eOHOU 3amaud (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HauOojiee TMOAXOJAIIMNH C Y4ETOM CaAMOCTOSATENBHO BBIJEICHHBIX
KPUTEPUEB);

23

CBs13b
HEOPTaHUYECKUX U
OpPTaHWYECKHUX
BEILIECTB

YMEHHUE HCIOJIb30BaTh MPUEMBI JIOTUYECKOIO0 MBIIUICHHUS NPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XMMHMYECKUX MOHATUHN (BBIACNIATH UX XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHAMM), UCHOIB30BaTh MOHATHUS JUIS
00BsICHEHUS OTAENbHBIX ()AaKTOB U SIBJICHUM; BHIOUPATh OCHOBAHMSI U KPUTEPUU AJIs
KJaccu(UKaMU XMMUYECKMX BELIECTB M XMMUYECKHX pEaKIMH; YCTaHaBIMBATb
IIPUYHUHHO-CJIEICTBEHHBIE CBA3M MEXKAY O0BEKTaMU M3y4YEHHs; CTPOUTD JIOTMUECKUE
paccyxaeHus (MHAYKTHBHBIC, JEAYKTHBHBIE, 110 aHAJOTHH); JeNaTb BBIBOJIBI H
3AKITHOYEHUS;

Hroro no pazneny

17

Pa3znena 3. XumMus U ;KM3HL

3.1

XUMHA U KU3Hb

IIO3HaBaTcJIbHad, I/IH(l)OpMaHI/IOHHaH " YUTATCIIbCKas KYJIbTYPEhI, B TOM YHCJIC HABBIKH




CaMOCTOSITENIbHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPaTypoil,
JOCTYITHBIMU TEXHHUYECKUMH CPEICTBAMUA MHPOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpPEC K MPAKTHYSCKOMY H3YyYSHHIO TpodeccHid W Tpyda pa3IMdHOTO pPOja,
YBa)KEHHE K TPYAY U pe3ybTaTaM TPYAOBOW IEATEIbHOCTH, B TOM YHUCIIC HA OCHOBE
NPUMEHEHHS IPEMETHBIX 3HAHUHN T10 XUMUH;

OCO3HAHHME IIEHHOCTH J>KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3II0POBBIO,
YCTAaHOBKM Ha 3J0POBBIA 00pa3 XHU3HH, OCO3HAHWE IOCICACTBUNA M HEIPUSATHS
BPEIHBIX  TPUBbIUEK  (YIMOTPEOJCHHS  alKOroJisi, HAPKOTHKOB,  KYpEHHSs),
HEOOXOMUMOCTH  COOJNIOZCHUS TpaBui  OE30MacHOCTH TPH  OOpalicHHH ¢
XMMHUYECKHMH BEIIECTBAMHU B OBITY M PeaibHOM JKU3HU;

Hroro no pazgeny 4
OBILEE KOJIMYECTBO
YACOB I1O 34

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

11 KJIACC
Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
JlaTa
uudgpoBbie
n | Tema ypoka H3Y4YeHH
/ Bcero @ KP mnp o0pa3oBaTe/IbHbI
A
e pecypchl
n
[Ipeamer opraan4eckoil XuMHM, €€ BOSHUKHOBEHHE, Pa3BUTHE U https://resh.edu.ru/su
1 1 1 Hepens .
3HAYCHUE bject/lesson/6149
) Teopus crpoenus oprannueckux coequHenuit A. M. bytneposa, eé | ) https://resh.edu.ru/su
Heaes ]
OCHOBHBIE MOJIOXKEHUSA bject/lesson/6149
[IpencraBnenne o kIaccu(UKaUU OPraHMYECKUX BEIIECTB.
3 Homenknarypa (cucremMatnyeckasi) U TpUBUAJIbHbIE Ha3BaHUS 1 3 Henmens
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN Ps 1 4 https://resh.edu.ru/su
: HEACIA .
p ’ P A bject/lesson/6151
5 MertaH 1 3TaH — IPOCTENIINE TPEACTABUTENN AJIKAHOB 1 5 https://resh.edu.ru/su
— Hezels .
p pea bject/lesson/6151
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 6 https://resh.edu.ru/su
. HEACIA .
p ’ bject/lesson/5412
7 DTHUIICH U TPOTHJICH — MPOCTEHIIIE PEICTABUTEIHN aTKCHOB 1 7 https://resh.edu.ru/su
R HEACIA .
P P et bject/lesson/5412
IIpakTnyeckas padora Ne 1. «[lonyuenue sTuneHa u u3y4eHue ero
8 . 1 1 8 Henenst
CBOMCTBY»
9 Anxamuensl. byraguen-1,3 u metunOyraauen-1,3. [lomyuenue | 9 https://resh.edu.ru/su
HEACIA .
CHHTETHYECKOI'0O KaydyKa U pE3UHBI bject/lesson/6152
10 | AJNKHHBI: COCTaB U OCOOEHHOCTH CTPOECHHUS, TOMOJIOTUYECKUNA PSII. 1 10 Henens




AlneTuieH — NpocTeNIINM TPEeICTaBUTENb AJIKUHOB

11 Brluncienus no ypaBHEHUIO XUMHUYECKON PEaKLIUU 11 Henens
https://resh.edu.ru/su
12 Apenbl: 6eH301 ¥ TOyoJ. TOKCHYHOCTh apeHOB 12 Henens ,
P y P bject/lesson/4775
['enernueckas cBs3b yrieBOIOPOAOB, IPUHAIICKAIIUX K PA3INYHBIM
13 13 nenens
KJ1accam
14 [IpupoaHbIe UCTOYHUKH YTIIEBOJOPOIOB: MPUPOIHBIN I'a3 U IMOIYTHHIE 14 https://resh.edu.ru/su
. HCOCIIA .
He(TsIHBIE ra3bl, HePTh U MPOIYKTHI € mepepadboTKn bject/lesson/6148
15 [IpupoaHbIe UCTOYHUKH YTIIEBOJOPOIOB: MPUPOIHBIN I'a3 U IMOIYTHHIE 15 https://resh.edu.ru/su
" HeJems _
He(TsHBIE Ta3bl, HePTh U MPOIYKTHI € mepepadboTKn bject/lesson/6148
16 | KourpoabHas padora Nel no pazneny «YTII€BOIOPOII 15 Henens
[IpenenbHbIE OQHOATOMHBIE CITUPTHI: METAHOJI U 3TaHOJ. BogopoaHas https://resh.edu.ru/su
17 17 nenens .
CBA3b bject/lesson/4769
18 MHoOroaToMHbI€ CIUPTHI: STUICHIIUKOJIb U TJULEPUH 18 Henens
®DeHOo1: CTPOSHHE MOJIEKYJIbI, PU3NYECKUE U XUMHUECKHUE CBOICTBA, https://resh.edu.ru/su
19 19 nenens ,
MIPUMEHEHUE bject/lesson/5727
https://resh.edu.ru/su
20 Anpaerunsl: GopMalbIETU U alleTalIbIeTu. ALIETOH 20 Hepens .
ACTHIEL: hop AICTHA M atl AICTIL AT A bject/lesson/4776
OnHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U
21 21 nenens
YKCyCHast
IpakTnyeckas padora Ne 2. «CBolicTBa pacTBOpa YKCYCHOU
22 22 "enend
KHUCJIOTBD)
CreapuHOBas U 0JIEMHOBAs KUCIOTHI, KaK MIPEICTABUTENIN BHICIIUX
23 23 Henens
KapOOHOBBIX KHUCIOT
24 MpLa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEEe AeHCTBHE 24 uenens
CrnosxHbie 3(Upbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCTOT. ['aponm3
25 25 uenens

CJIO’KHBIX 3(pUpoB




https://resh.edu.ru/su

26 | XK : e 0 1 26 .
WPBL: TUAPOIIU3, IPUMEHEHHUE, OMOJIOTMYECKAsI POJIb KUPOB Henens bject/lesson/5952
YrneBojbl: cocTas, Kiaccudukaius. BaxxHelme npeacTaBuTeNu: https://resh.edu.ru/su
27 1 27 uenens .
TIII0K03a, PpyKTO3a, caxapo3a bject/lesson/6150
28 Kpaxman u nemirono3a Kak MpUPOHBIE TTOJIUMEPHI 1 28 nenens https://resh.edu.ru/su
p H pHrpoa p A bject/lesson/5413
Kounrpoabsnas padora Ne2 no pazneny «Kucnopozaconepxaiine
29 1 29 uenens
OPraHUYeCKHUE COCTUHEHUS
30 AMUHLI: METUIIAMUH U aHUJINH 1 30 "enens
AMUHOKHCIIOTHI KaK aM(OTEPHBIE OPTaHUIECKHE COSTUHEHUS, UX https://resh.edu.ru/su
31 1 31 uenens .
ouoiornyeckoe 3HaueHue. [lentuast bject/lesson/4743
32 benku kak npupoHbIE BBICOKOMOJIEKYIISIPHBIE COCIMHEHUS 1 32 menens https://resh.edu.ru/su
pHpoaL yp a A bject/lesson/4743
33 OCHOBHBIC TIOHSATHSI XUMHH BBICOKOMOJICKYIISIPHBIX COSTMHCHUH 1 33 Henens https://resh.edu.ru/su
yp A A bject/lesson/4777
34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEAMHEHUH. 1 34 https://resh.edu.ru/su
HEACIIA .
[InacTmaccel, KaydykH, BOJIOKHA A bject/lesson/6095
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




12 KJIACC

Ne KosmuecTBo yacos
DJIeKTPOHHbBIE
ara uugposbie
n | Tema ypoka A bp
/ Bcero KP 1P H3yYeHUsA oOpa3oBaTe/ibHbIE
pecypcol
n
1 XHUMHYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs KOH(UTYypaIHsi aTOMOB 1 1 vene https://resh.edu.ru/su
. . HCACIIA .
P P bject/lesson/6479
[Iepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMHUYECKUX
2 anemenToB J[. 1. MenzeneeBa, UX CBsI3b ¢ COBPEMEHHOM TEOpUEH 1 2 Hepens
CTPOEHHsI ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX
3 COEMHEHMI 110 TPYIIaM U MepuoiaM. 3Ha4eHHE MEPUOIUIECKOIO | 3
HeIes
3aKOHa U CUCTEMBI XUMUYECKUX dieMeHTOB [ M. Menzeneesa B
pPa3BUTUU HAYKU
4 CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€ BUJIbl; MEXaHU3MBbI | 4
. HeJens
00pa3oBaHMs KOBAJEHTHOMU CBs3U. BoopoaHas cBA3b
5 BanenTtHOCTB. DnEeKTpooTpULIATENBbHOCTE. CTENEHh OKUCIEHUS. 1 5 https://resh.edu.ru/su
Hezens .
BemecTtBa MOIEKyIApPHOTO U HEMOJIEKYISIPHOTO CTPOCHUS bject/lesson/6332
6 ITonsATHE O NUCHIEPCHBIX cUCTeMax. ICTUHHBIE U KOJIJIOUIHbIE 1 6 https://resh.edu.ru/su
HEeAeIs .
pacTBOpbl. MaccoBas [0J1s1 BEIECTBA B pacTBOPE bject/lesson/4939
7 Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX COSAMHEHUM. | 7
HEeAeIs
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILIECTB, PA3JIUYHBIX KIIACCOB
Knaccudukanus XuMH4ecKux peakiuii B HEOpraHu4eckon 1
o https://resh.edu.ru/su
8 OpraHNYeCKON XMMHUH. 3aKOH COXPAaHEHHs MACCHI BEIIECTB; 3aKOH 1 8 Henens )
bject/lesson/4938
COXpaHEHUs U MPEBPAIIECHUS YJHEPTUU IPU XUMHUYECKUX PEAKIMIX
9 CxkopocTts peaknnu. OOpaTuMbie peakiini. XUMHUYECKOE PABHOBECHE 1 9 Henens




IpakTuyeckas padora Ne 1. «Biusiaue pa3nu4HbIX GaKTOpPOB Ha

10 . 10 menens
CKOpPOCTb XUMHUYECKOW PEAKIUID)
Dnekrponutrueckas auccounanus. [lonstre o BogopoaHoM
1 (pH) p 6 r 1 https://resh.edu.ru/su
MoKazarelsie acTBopa. Peakuiuu nonHoro oomMena. I'ujaponus Heens .
PHyPp p P bject/lesson/5912
OPraHNYeCKUX U HEOPraHUYECKUX BELIECTB
OKHCIUTENbHO-BOCCTAaHOBUTENIbHBIEC peakiinu. [Tousatue 06
12 N 12 nenens
3JIEKTPOJIM3€E PACIUIAaBOB U PACTBOPOB COJIEH
Kountpoasnas padora 1 no pazgeny «TeopeTrnueckue 0CHOBBI
13 13 Henens
XUMUM
Mertaiubl, ux noJjioxkeHnue B [lepuoanyeckoi cucteMe XUMHUYECKUX
https://resh.edu.ru/su
14 anemenToB J[. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. 14 nenens )
_ bject/lesson/1607
OO6mue GpuznuecKre CBOMCTBA METAIIOB
. . https://resh.edu.ru/su
15 CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN Pl HAIPSDKCHUN METAILIIOB 15 nenens )
bject/lesson/4961
16 XUMUYEeCKHE CBOMCTBA BAKHEHIIINX METAJIIOB (HATPHil, KaJlui, 16 https://resh.edu.ru/su
. o o . HeJens )
KaJIbIIMH, MAarHUH, A TFOMUHHANA) U UX COSTUHEHUN bject/lesson/1604
. . https://resh.edu.ru/su
17 XUMUYECKUE CBOMCTBA XPOMa, MEAU U UX COCTUHEHHI 17 uenens )
bject/lesson/3534
. . https://resh.edu.ru/su
18 XUMUYEeCKHEe CBOMCTBA IIUHKA, JKeJle3a U UX COCTUHCHUI 18 megens )
bject/lesson/1605
19 IIpakTnyeckas padora Ne 2. "Pemenne skcliepuMEHTaIbHBIX 3a4a4 19
HeJens
1o teme «MeTtauib»"
20 Hewmeramnsl, ux nonoxenue B [leprnoanueckoit cucteMe XMMUYECKUX 20 https://resh.edu.ru/su
Heaels .
anemenToB J[. . MenpeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB bject/lesson/5939
21 dusnyecKue CBOMCTBAa HEMETAIIOB. AJUIOTPOIHS HEMETAIUIOB (Ha 21 https://resh.edu.ru/su
Heaels .
pUMepe KUciaopoaa, cepsl, hocdopa u yrieposaa) bject/lesson/2072
22 XHUMUYECKUE CBOKCTBA TAJIOTEHOB, CEPHI U UX COEAMHEHUI 22 Henens
23 XUMHYECKHE CBOMCTBA a30Ta, hochopa U UX COCTUHCHUM 23 Henens




https://resh.edu.ru/su

24 XHWMHYECKHUE CBOMCTBA yriaepoaa, KpEMHUS U UX COEUHEHUN 1 24 nenens )
YIICPOAa, Kp s A bject/lesson/2069
25 [IpumeneHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUN 1 25 menens
O06o0mieHne 1 cucTeMaTu3anys 3HaHui 1o TeMe «Hemerammby.
26 | BpluucieHus 10 ypaBHEHUSIM XUMUYECKUX PEAKIUI U 1 26 nenens
TEPMOXUMHUYECKUE PACUETHI
IIpakTnueckas padora Ne 3. «PenieHne sKcriepuMEHTaIbHBIX 3a4a4
27 " " 1 27 nenens
o teme "Hemeramsl'"»
28 KonTtpoabsnas pa6ora 2 no remam «Metamisl» U «HemeTtaabny 1 28 nenens
Heoprannueckue u opranndeckue Kuciaorsl. Heopranmyeckue u https://resh.edu.ru/su
29 1 29 uenens )
OpraHuYecKue OCHOBaHMUS bject/lesson/5913
30 AmdoTepHbIe HEOPTaHUYECKUE 1 OPTaHUYECKHE COCIMHEHUSI. | 30 https://resh.edu.ru/su
HeIes .
I'eHeTnueckas CBSI3b HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB bject/lesson/4960
Ponb xumun B o6ecrieueHuH 3K0JI0rH4eCKOM, SJHEPTeTUYECKON U
31 . 1 31 menmens
MUIEBOM 0€30MMaCHOCTH, Pa3BUTUN METUIIMHbI
3 [IpencraBnenus 00 oOIMMX HAYYHBIX IPUHLIUIIAX TPOMBIIIIEHHOTO 1 1 https://resh.edu.ru/su
o Hezes )
MOJIYYECHHS BAXKHEHUIIINX BEIIECTB bject/lesson/3514
33 | YenoBek B MUpE BELIECTB U MaTEPHATIOB 1 33 https://resh.edu.ru/su
HCACIIA .
p - P A bject/lesson/3504
https://resh.edu.ru/su
34 | XuMmus U 310pOBBE UEIOBEKA 1 34 nenens )
AP A bject/lesson/5452
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA
* Xumus / I'abpuensa O.C., OctpoymoB WN.T'., Cnankos C.A., AKIHOHEpPHOE
obmectBo «M3aatenbcTBo «lIpocBemienue»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
e Xumus. 11 kiace. «KoncTpykrop» Tekymero koutposisi. Kazanues F0.H
e Xumusd. 10—11 knaccsl. Aunaktuueckuil matepuain. Pagenuxuiit A.M

e Xumusda. 10—11 knaccel. 3agauyHuk ¢ «roMomHukom». ['apa H.H.,
I"abpycesa H.A.

e Xumus.10- 11 kmacc. Buneonemoncrpanmu.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
e IUznarenbctBO «IIpocBeiieHne» www.prosv.ru
o Oeneparnusa MHTEpHET-00pa30BaHus, CETEBOEC OOBETUHEHIE METOIUCTOB
www.som.fio.ru

e Poccuiickas BEpCUs MEKIyHApOIHOTro nMpoekTa CeTh TBOPUECKUX YUUTEIIEH
it-n.ru

e Poccuiickuii 001meoodpa3zoBatenbubiil [Topran www.school.edu.ru

e EnMHast KoJIeKUus HU(PPOBBIX 00pa3oBaTeNbHBIX pecypcoB www.school-
collection.edu.ru

e Poccuiickas anekTpoHHas mkona https://resh.edu.ru
e bubmoreka [JOK
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