[IpunoxenneNe 1.1.11

k OOII COO MBOY COII Ne 55,
YTBEP)KJICHHOHN MPUKA30M

ot 28.08.2023 Ne 174

Pa0oyass nporpamMmmMa y4yeOHOIo npeamMera
«XHMHUA»

(yray0JieHHbIN YPOBEHb)
10-11 knace



IMosicHuTe/IbHASA 3aNIUCKA

Pabouast mporpamma mo XMMUM Ha YpPOBHE CpeaHero oOIiero ooOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHOoro 3akoHa oOT 29.12.2012 Ne 273-®3 «OO0
obpazoBannu B Poccuiickoit deneparuu», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
denepanbHOll 00pa3oBaTENbHON TpOrpamMMbl cpeaHero obmiero obpazoaHus(DPOIl
COO), mnpexacraBieHHbIXx B DeaepaibHOM TOCYAApPCTBEHHOM  00pa3oBaTEIbHOM
crangapre COQO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTo mpeaMera « XuMUsH)
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoilt denepannn, peaanu3yrolnX OCHOBHbBIE
oOpa3oBarelibHbIE MPOTrpaMMbl, M OCHOBHBIX TOJIOKeHUN «CTpaTeruu pa3BUTHUSA
Bocriutanus B Poccuiickoit ®denepanun Ha nepuoa a0 2025 roma» (PacmnopsbkeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 — p.).

XuMus Ha ypoOBHE YriayOJIEHHOTO U3YUYEHHS 3aHUMAET BAXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAay4yHOTro oOpa3zoBanus yuamuxca 10—11 knaccoB. M3ydenue npenmera,
peanuzyemMoe B yCIOBUAX IU(PHEPEHITUPOBAHHOTO, TPOPUILHOTO 00yUEHHUS, PU3BAHO
oOecreunTh 00IE00pa30BaTENbHYI0 U OOIIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHUKOB
IIKOJIBI, HEOOXOUMYIO JIJISl aJJaliTallid UX K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM JKU3HU B
COIIMYME, a TaKXe JJI MPOJIOJDKEHHsST 00yUeHHsI B OpraHu3aluiax IpodecCHoHaTbHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCS OJJHOM U3 IPUOPUTETHBIX TUCIUIUINH.

[InaHupyeMble pe3yJbTaThl OCBOEHUS MPOTrpaMMbl IO PYCCKOMY  SI3BIKY
BKJIIOYAIOT JIMYHOCTHBIE, METaNpeAMETHbIC PE3yJIbTaThl 3a BECh MEPHO] OOydeHHUs Ha
YpPOBHE OCHOBHOr0O o001iero oOpa3oBaHMs, a TakKe TMPEAMETHBIE JOCTHXXEHUS
00y4aromerocst 3a Kaxablil rojJ1 00y4eHus.

Obwas xapakmepucmuxa yuebHo20 npeomema « Xumusi»

B nporpamme 1o xuMuu HazHayeHUE MpeaMeTa « XUMHUS TOJIydaeT MOoAPOOHYIO
MHTEPIIPETALNIO0 B COOTBETCTBUU C OCHOBoOIMoJararomumu nonoxeausmu I'OC COO
0 B3aUMOOOYCIIOBJIEHHOCTH 1I€JIEH, COAEPKAHMS, PEe3yJIbTaTOB 00yUeHHUs U TPeOOBaHUM
K YPOBHIO IOJTOTOBKH BBIMTYCKHUKOB. CBUIETEIHCTBOM TOMY SIBJISFOTCS CIICTYIONTUE
BBITIOJTHSIEMBIC POTPAMMOM 110 XUMHH (QyHKITHH:

nH(})OPMAITMOHHO-METOTUYECKas, peanuzamusi ~ KOTOPOWM oOecrieunBaeT
MOJIydYeHUE TPENCTABICHUS O IIENISIX, COJepXKaHWHU, OOIIell cTpaTeruu OOydeHHs,
BOCIIUTAHUS U Pa3BUTHUSI OOYyYAIONIUXCS CPEICTBAMU MPEAMETa, M3y9aeMOro B paMKax
KOHKPETHOTO MPODUIIS;

OpraHU3alMOHHO-TUTAHUPYIOIIAs, KOTOpas MpeIycCMaTpUBAET OMpeaeiICHUE:
NPUHITUIIOB  CTPYKTYPUPOBAHUS H  TOCIEAOBATEIBHOCTH HM3YYCHHS  y4eOHOTO
MaTepuana, KOJWYSCTBCHHBIX M KA4eCTBEHHBIX €r0 XapaKTePHUCTHK; IOJXOJ0B K
(bOpMHUPOBAHHIO COACPKATETHLHON OCHOBBI KOHTPOJSI W OICHKH OO0pa30BaTEIbHBIX
JTOCTIDKCHHM OO0ydJaroImmMxcss B paMKaxX HWTOTOBOM arTecTtanimi B (opMe eauHOTO
roCyJIapCTBEHHOI0 3K3aMEHa M0 XUMUHU.



[Tporpamma jyist yriryOiaEHHOTO U3YICHUST XUMUU:

yCTaHABIIMBAET WHBAPUAHTHOE TMPEIMETHOE COJepKaHue, 00s3aTeNbHOE IS
U3Y4YeHUSI B paMKax OTIEIbHBIX NpOoQuUiIeH, MpeaycMaTpuBaeT paclpeielieHue Hu
CTPYKTYPUPOBAHHUE €ro IO KJjaccaM, OCHOBHBIM COJIEpP)KATENIbHBIM JIMHUSAM/pa3zeliam
Kypca;

naéT TMPUMEPHOE pachpeesieHne y4eOHOTO BPEMEHH, PEKOMEHAYEMOTo s
W3Y4YEHUS OTACIBHBIX TEM;

npesaraeT NpUMEpHYIO MOCIIE0BATeIbHOCTh U3YUEHHUSI Y4eOHOTO MaTepuaia ¢
y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBS3CH;

Ta€T METOJIMYECKYI0 MHTEpIIpETalvio LeJed M 3a7ad U3y4deHUs IpeaMmeTa Ha
yriay0néHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHUOPUTETOB B CUCTEME CPEIAHETO
o0miero 006pazoBaHus, COACPKATEIHHON XapaKTEPUCTUKH TUIAHHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MpOrpaMMbl CPEIHEro O0OIIero oO0pa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKK€ ¢ y4ETOM OCHOBHBIX BHIOB
y4eOHO-TI0O3HABATEIbHBIX JICHMCTBUM OO0ydYaromerocss MO OCBOCHHUIO COJIEp KaHUS
npeaMera.

[Io BceM Ha3BaHHBIM TMO3UIUSM B IporpaMMe IO XUMHUU MPEAyCMOTpEHa
IPEEMCTBEHHOCTh ¢ OOyYE€HHEM XMMHUHU HAa YPOBHE OCHOBHOI'O OOHIEr0 0Opa3oBaHUS.
3a mpeaenaMy yCTaHOBJICHHOW MPOrpaMMOM IO XUMHUU 00s13aTeIbHON (MHBAPUAHTHOM )
COCTaBIISIIONICH COJEpKaHUA y4yeOHOro mMpeaMera «XHUMHs» OCTaéTCs BO3MOXKHOCTH
BHIOOpa €ro BapUAaTUBHON COCTaBISIONICH, KOTOpas JMJOJDKHA ONpPENesThCS B
COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPpOoduiist 00ydeHHs.

B cootBeTcTBUM ¢ KOHIeNTyadbHbIMU noJ0xkeHus MU OI'OC COO o Ha3zHaueHUU
peaMeTOB 0a30BOr0 M YIIIyOJIEHHOTO YpoBHEH B cucteMe auddepeHIrpoBaHHOTO
oOy4eHHsI Ha YpPOBHE CpellHero o01ero oOpa3oBaHusi XUMHUS Ha YPOBHE YTITyOJIEHHOTO
U3YUYCHUS HANpPABJICH Ha peau3alliio MPEEeMCTBEHHOCTH C TMOCJIEAYIONUM 3TaroM
MOJIyYeHUST XUMHUYECKOTO O00pa3oBaHHMsl B paMKaxX HW3Y4YEHHUS CHEIHaIbHBIX
€CTECTBCHHO-HAYYHBIX U XUMUYCCKUX TUCITUIINH B By3aX M OpPraHU3AIMIX CPETHETrO
npodecCHOHAIbHOTO 00pa3oBaHus. B 3Toil CBs3M u3ydeHUE TMpeaMeTra «XUMUSDH
OPUEHTUPOBAHO MPEUMYIIICCTBEHHO Ha PACIHIMPECHHE U yriayOJieHne TEOPEeTUYECKOU U
MPAKTUYECKOW TOJITOTOBKM OOYYalOIMMXCS, BBIOPABIINX OMPEACHEHHBIN MPOPUITH
oOy4YeHHs, B TOM YHUCJI€ C MEPCHEKTUBOMN MOCIEAYIOMIET0 MOJYYeHUS XUMHYECKOTO
oOpa3zoBaHusl B OopraHuzanusax npodeccuoHaabHoro odpaszoBanus. Hapsany ¢ stum, B
ceere TpedoBanuit ®I'OC COO k muaHupyeMbIM pe3yJsibTaTaM OCBOCHUS (esiepanbHOM
00pa3oBaTeIbHOM MPOTrpaMMbl CPEIHETr0 OO0IIero o0pa3oBaHUsS HM3Yy4YEHUE MpeaMeTa
«XuUMHs» OPUEHTHPOBAHO TaK)Ke HA pEIICHWE 3aJad BOCIHUTAHUS U COIUATBHOTO
pa3BuUTHA 00ydaronmxcs, Ha GOpMUPOBAHHE Y HUX OOIEMHTEINIEKTYaIbHbIX YMEHHUIA,
YMEHUU parfMoHAIN3AIMNA y4eOHOTO TpyJa M 00OOMEHHBIX CIIOCOOOB MEATETLHOCTH,
MMEIOIINX MEKIUCITUTUTMHAPHBIN, HAITPEAMETHBIN XapakTep.
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CocTaBnsomuMu mpeaMera «XUMHUS» Ha YpPOBHE YIUIYOJIEHHOTO H3y4YEHUS
ABISIIOTCA ~ yIyOn€HHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
HeopraHuyeckass xumus». [lpu ompeneneHun MOAXOAOB K OTOOPY M CTPYKTYpHOU
OpraHu3alu COJCPKAHUS ITHX KYypCOB B MporpaMMe MO XMMHUU 332 OCHOBY HPHUHSITHI
nonoxxenns GI'OC COO o paznuuusx 06a30BOro U yriayOIE€HHOrO ypoBHEH H3ydeHHUs
npenMera.

OcHoBy coxepxaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHM4YecKas XMMUS» COCTaBIIIET COBOKYMHOCTh MPEIMETHBIX 3HAHUN M yMEHHH,
OTHOCAIIUXCA K 0a30BOMY YpOBHIO H3y4Y€HHMsI TMpeAMeTa. JTa CUCTeMa 3HaHWN
MOJIy4aeT OIpeAeTIEHHOE TEOPETHUECKOE JIOMOJIHEHHE, IO3BOJIAIONIEE OCO3HAHHO
OCBOUTbH CYILIECTBEHHO OoyiblIMii 00bEM (haKkTOJIOrMUeckoro marepuana. Tak, Ha
yrayOnEHHOM YpPOBHE M3yYeHHUs MpeaMmeTa oOecriedeHa BO3MOKHOCTh 3HAUUTEIHHOTO
yBeIMUEHUsI 00bEMa 3HAHUNW O XUMHUYECKUX DJIEMEHTaX M CBOMCTBaX MX COCAMHEHHI
HA OCHOBE pACHIMpEHUs U YIriayOJeHUs MpeACTaBICHWH O CTPOSHUHM BEIIECTBA,
XUMHYECKON CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAaHUS PEaKIHi, pacCMaTPHUBAEMBIX C
TOYKHU 3PEHUS XUMUYECKON KMHETHKUA U TEPMOJUHAMUKU. M3yueHne nepuoandeckoro
3akoHa u Ilepuoguueckoil cHCTEMBl XUMHUYECKUX DJJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX MPEACTABICHUAX O CTPOCHMM aToMa.
XuMudeckasi CBA3b OOBSICHSIETCS C TOUKM 3PEHUS] IHEPTeTHUECKUX M3MEHEHUU TpH €€
o0pa30oBaHUU U Pa3pylLICHUH, a TAK)KE C TOYKU 3PEHUS MEXaHU3MOB €€ 0O0pa30BaHMS.
W3ydyenne TUTIOB peakuuid JOMONHSAETCS (POPMUPOBAHMEM MPEICTABICHUNA 00
AIIEKTPOXUMHUUYECKHUX TPOIECCaX M AIIEKTPOJIM3E PacIIaBOB M PACTBOPOB BeliecTB. B
Kypce OpraHM4ecKOM XUMHUM TMpU PACCMOTPEHUM PEaKUHOHHOW CIMOCOOHOCTH
COCIMHEHUH ynemnseTcs 0co00e BHMMAaHHME BOMpOcaM 00 AJIEKTPOHHBIX A dexTax, o
B3aMMHOM BJIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIuu.

Oco0oe 3HaueHHe UMEET TO, YTO HA COJEPKAHUE KYPCOB XUMHH YTIIYyOJIEHHOTO
YPOBHSI M3Y4YE€HHUs IJIsl KJIACCOB OMNpeAeiaEHHOro npoduis (TJaBHbIM 00pa3oM Ha HX
CTPYKTYpPYy M XapakTep JONOJHEHHM K oOIel cucteMe NpeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIUSHHUE CMEXHBIC MPEAMETHl. Tak, HampuMep, B COACPXKAHUH TpeaMeTa
JUTSL  KJIACCOB XMMHKO-(U3UYECKOTO Tpoduiis Oosblioe 3HaYeHHWEe OYyIyT HMETh
AJIEMEHTHI Yy4eOHOro Marepuana mno oomei xumun. [Ipu nuzydenun npeamera B JaHHOM
Cly4yae akIIeHT OyJAeT cliejiaH Ha OOIIHOCTh METOJOB MO3HAHUS, OOIIHOCTh 3aKOHOB U
TEOpU B XUMUU U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs Teopusi (MOJICKYJIIpHas TEOpUs B
¢u3nKe), 3aKOHBI COXPAHEHHs] MacChl W DJHEPrHH, 3aKOHBI TEPMOJIWHAMHUKH,
AIIEKTPOJIN3A, IPEACTABICHUS O CTPOCHHUH BEIIECTB U APYTOE.

B TO ke Bpems B copepaHUM MPEAMETa s KIACCOB XUMHUKO-OMOIOTHYECKOTO
npoduins OonbIMi yaenbHbINA Bec OyneT UMETh OpraHudeckas Xxumusa. B aTom ciyuae
MPENOCTaBIsIeTCS  BO3MOXKHOCTh sl Oojiee  OOCTOATENBHOTO  PacCMOTPEHHUS
XUMHYECKOW OpraHu3alluu KJIETKU KaK OMOJOrMYeCKOW CHUCTEMBI, B COCTaB KOTOPOMU
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BXOJIAT, K PUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMMHbI, OJIKH, yTIeBOIbI,
HYKJIEUHOBBIE KHCIOTBI W aApyrue. lIpu 3TOM 3HaHMS O cocTaBe M CBOWCTBAx
IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIECTB CIIYXKaT OCHOBOM MJIA
U3YyYEHHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, TUIIEBAPEHMSL.

B nmnmane QopmMupoBaHHMs OCHOB HAyYHOTO MHPOBO33pPEHHUS, OCBOCHUSA
OOILIEHay4YHBIX METOJOB IMO3HAHUS W ONBITA MPAKTUYECKOTO MPUMEHEHHSI HAyYHBIX
3HaHUW W3yuyeHUe TmpeaMeTa «XUMHs» Ha YIIyOJI€HHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBS34X C YYE€OHBIMM NpEAMETaMH, BXOJSAIMIMMU B COCTaB
npeaIMeTHBIX oOnactei  «EcTecTBEHHO-HayuyHblE MpeAMETh», «Marematuka H
uHpopMaTuka» U «Pycckuii A3bIK U TUTEPATYpaAY.

Lenu uzyuenus yueobnozo npeomema « Xumusiy»

[Ipu m3yueHun ydyeOHOro npeamera «XuUMUs» Ha YIIyOJI€HHOM ypOBHE TaKxke,
KaKk Ha ypOBHE OCHOBHOI'O W CpeaHero oodiiero oopa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3a/1ayell MepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCA (POPMHPOBAHHE OCHOB HAYKH XHUMHUU
KakK 00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON IEATEIBHOCTH YEJIOBEKA U
OJIHOTO U3 KOMIIOHEHTOB MUPOBOI KYJIbTypbl. Pemienue 3Toil 3agaun Ha yriayOaéHHOM
YPOBHE U3yUYEHHSI PEIMETA MIPEAI0JIAracT PEAIN3aLUI0 TAKUX LIEJIeH, Kak:

dbopMHpOBaHWE  NPEACTABICHHI: O  MaTEepHAIbHOM  €IMHCTBE  MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTHU SBJICHUH MPUPOJIbI, O MECTE€ XMMHH B CHCTEME
€CTECTBEHHbIX HAayK M €€ BeIylledl poiu B 00ECHEYEHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUH MPOOJIEM IKOJOTHUUECKOM, DHEPreTUUYECKOW W MUIIEBON
0€30MacHOCTH, B pa3BUTHM MEAMIMHBI, CO3JaHUM HOBBIX MaTepHaIOB, HOBBIX
UCTOYHUKOB JHEPrUM, B OOECIEUEHUH PaLHUOHAIBHOIO MPUPOIONOIb30BaHUS, B
(opMUpOBaHUM MUPOBO33pEHUS U OOLICH KyIbTYphl UEJIOBEKA, a TAKIKE SKOJOTUUECKU
000CHOBAHHOT'O OTHOLIEHHSI K CBOEMY 3/I0POBbIO U MIPUPOIHOMN Cpelie;

OCBOCHHME CHUCTEMBI 3HAHHM, JIE)KAIIMX B OCHOBE XMMHYECKOM COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX TOHATUH, 3aKOHOB M TEOPUI
XUMHUHU, COBPEMEHHBIX MPEACTaBICHUN O CTPOCHUU BELIECTBA HA Pa3HbIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJIIDHOM, HaJAMOJIEKYJSIPHOM, O TEPMOJUHAMUYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKaHUS XUMHUYECKHUX PEAKUUNA, O XUMHYECKOM
PaBHOBECHH, PAacTBOpaxX W JIUCIEPCHBIX CHUCTEMax, 00 OOMIMX HAyYHBIX MPUHIIAIAX
XUMHUYECKOIO IMPOU3BO/JICTBA;

dbopmupoBaHre y 0Oy4aroUIMXcsi OCO3HAHHOTIO MOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHMUYECKUX 3HAHUU [JIs1 OOBSCHEHMsS KIIOYEBBIX HAEH M mpodiem
COBPEMEHHON XUMUH, ISl OOBSICHEHUS M MPOTHO3UPOBAHMS SIBIICHUM, HMEIOIIUX
€CTECTBEHHO-HAYyUHYI0 MPHUPOAY; TPaMOTHOTO pEIHIeHHs MNpoOJeM, CBS3aHHBIX C
XUMHEN, MPOTHO3MPOBAHMSA, AaAHAIM3A W OLEHKUM C TMO3ULUUHA DKOJOTHYECKOU
0€30MacHOCTH TMOCJIEACTBUN OBITOBOM U MPOU3BOJCTBEHHOU ACSITEIbHOCTH YEIIOBEKA,
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CBA3aHHOM C XHWMHYECKUM TIPOU3BOJCTBOM, HCIIOJIb30BAHHEM U TepepadOTKON
BEIIECTB;

yTiyOJieHHe MPEeACTaBICHUN O HAYYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX IS
NpUOOPETEHUSI YMEHUM OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUSI XUMHUECKUX
SBJICHUM, WMEIOIMX MECTO B TPHPOJAEC, B TPAKTUYECKON IEATETLHOCTH U
MMOBCETHEBHOW JKU3HU.

B mnane peanu3anuu TEpBOOYEPEAHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1ETOCTHOW CHUCTEMBI CpEAHEero oOIIero oOpa3oBaHUs NpPU H3YYCHUHU
npeaMeTra «XuMUs» Ha YriayOJEHHOM YPOBHE OCOOYIO aKTyalbHOCTh MPUOOPETAIOT
TaKue 1eJId U 33/1a4d, KaK:

BOCIIUTAaHUE YOEKJIEHHOCTH B MO3HABAEMOCTH SIBJICHUN MPUPOJBI, YBOXKECHUS K
Mpoleccy TBOpPYECTBA B OOJACTH TEOPETHUYECKUX W TMPUKIAAHBIX HCCIEIOBAaHUN B
XUMHH, (OPMUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH,

pa3BUTHE MOTMBALIMM K OOYYEHUI0O U I[O3HAHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIFO M CAaMOBOCIUTAaHUIO Ha OCHOBE YCBOEGHMSI OOIIEUETOBEUECKHUX
IICHHOCTEH;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, HHTEIUICKTYAIbHBIX H TBOPUYECKHUX
criocoOHocTel oOyuaronmxcsi, (GOPMUPOBAHUE y HUX CO3HATEIHLHOTO OTHOIICHUS K
CaMOOOpa30BaHUI0O U HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCIHEHIHOU
npodecCuoHaIbHON U OOIECTBEHHOW AESTEIbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37I0pPOBbIO U MOTPEOHOCTHU B 3J0POBOM 00pase KU3HHU;

dbopMupoBaHKEe YMEHUN M HABBIKOB PaA3yMHOTO MPUPOAOIIOIH30BaHUS, PA3BUTHE
HKOJIOTMUECKOM  KYJIbTypbl, = NPUOOpPETEHHE  OMbITa  OOILIECTBEHHO-TIOJE3HOMN
JKOJIOTUYECKOU ESATEIIbHOCTH.

Mecmo yuebnoco npeomema « Xumusi» 6 yuebHOM Niaue
OO11ee YrcIIoO 4acoB, MPETyCMOTPEHHBIX IS U3YUYSHUS XUMHUH Ha YIITyOJICHHOM
ypOBHE cpeaHero oodiiero oopaszoBanusi, cocrabiser 204 gacoB: B 10 kmacce — 102
yaca (3 Jaca B Henento), B 11 knacce — 102 yaca (3 yaca B Hezelno).

Conep:kanue y4eOHOI0 npeamera
10 xnacc

OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUH.

[IpeameT M 3HaYE€HHE OPraHMYECKOW XHMMHH, MPEACTABIECHHE O MHOT000pazuu
OPTaHUYECKUX COCIUHECHUMU.

DJEeKTpOHHOE CTPOCHHE aToMa yriepoja: OCHOBHOE U  BO30YXAEHHOE
COCTOsIHMs. BaneHTHbIE BO3MOXHOCTM aroMa yriepoja. XWMHYECKas CBs3b B
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OpPraHMYECKHX COEIMHEHUsAX. Turbl rudpuaM3allid aTOMHBIX OpOHMTaliel yriepoa.
Mexanu3mbl 00pa30BaHUsl KOBaJICHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-aKIIEITOPHBIN).
Tunel nepekpblBaHUS aTOMHBIX opOuTaned, 6- W m-cBsi3u. OpuHapHas, JABOWHAas U
TpoiiHast cBsizb. CnocoObl pa3pbiBa CBSI3eM B MOJIEKYJaX OPraHMYECKUX BEIECTB.
[TonsiTne o cBOOOTHOM panuKaie, Hykieoduie u AMeKTpodure.

Teopus cTpoeHus oprannyeckux coenuHeHnii A.M. bytiiepoBa u COBpeMeHHbIE
MPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAU€HHE TEOPUHU CTPOEHUS OPraHHUYECKUX
coenquHeHUN. MonekynsapHble U CTPYKTypHbIe (opmynbl. CTpyKTypHbIE (HOPMYIIBI
pa3IMYHBIX BUIOB: pa3BEpHyTas, COKpall€HHasA, ckeneTHas. M3omepus. Buabl
U30MEpHUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DIEKTPOHHBbIE A(P(PEKThl B MOJEKyIax
OpraHUYECKUX COCTMHEHUN (MHAYKTUBHBIN U ME30MEpHBIN (P heKThl).

[IpeacraBnenue o Ki1accU(pUKAMM OpraHUYeckux BemecTB. I[loHsTHe o
¢ynkunoHaneHOM Tpynme. ['omonorusa. I'omonormueckue psiabl. CucTeMaTHUeCKas
HOMeHKJaTypa opranudeckux coeauHeHut (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHOoCTH U KiIaccU(UKaAnuUsl OpraHUYEeCKUX peakuui. OKHUCINUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPTraHUYECKON XUMHH.

YriieBoaopoasl.

Ankanbl. ['omosorudeckuii psig ankaHoB, oOmias gopmyiia, HOMEHKIATypa U
M30Mepus. OJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKaHOB, Sp3-
rudpuan3aiusi aTOMHBIX opOuTanell yriepona, o-CBA3b. @DuU3nWyecKHe CBOMCTBA
AJIKaHOB.

XHWMHMYECKHE CBOWCTBA aJKaHOB: pPEaKUWHM 3aMELICHMs, HW30MEpHU3alNH,
JNETUIPUPOBAHUs, LMKIW3alUKM, NUPOJIU3a, KpEeKHHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PEeaKUi paJMKaIbHOTO 3aMEIICHMUS.

Haxoxnenue B npupoze. CrnocoObl NOTyueHUs: U IPUMEHEHHE aJIKaHOB.

[uknoankansl. OOmas ¢opmyna, HOMEHKiIarypa U uzoMepusa. OcoOeHHOCTH
CTPOCHHSI U XMMHUYECKHX CBOMCTB MalbIX (LUKIJIONPOIAH, IUKIOOYTaH) U OOBIYHBIX
(UMKIOMEHTaH, LUKIOreKCaH) HUKIoalkaHoB. CrnocoObl MOJIydyeHUs UM MPUMEHEHHE
LMKJIOAJKAaHOB.

Anxenbl. ['omonornueckuid psj aakeHoB, oOmias (opmysia, HOMEHKIATypa.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ ajJKEHOB, Sp2-THOpHIM3ALIUs
aTOMHBIX opbOuTaneil yrieponaa, 6- u m-cBa3u. CTpyKTypHas U reoMerpuyueckas (1uc-
TpaHc-) u3zomepus. OuU3nMvecKre CBOMCTBA aJIKEHOB. XMUMHUYECKUE CBOMCTBA: peaKIuu
NPUCOEIUHEHMS], 3aMEILICHUS B O-TTOJIOKEHUE NMPU JTBOMHOM CBSI3U, MOJUMEPHU3ALMHN U
okucinenus. IlpaBuno MapkoBHukoBa. KauecTBeHHBIE peaklMM Ha JIBOMHYIO CBS3b.
CriocoObl Moy4eHus ¥ IPUMEHEHUE aJIKEHOB.

AJKaIueHsl. Knaccudukamms aJIKaJIMEHOB (conpsiKEHHBIE,
W30JIMPOBaHHBIC, KyMylupoBaHHbe). (OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS H
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XUMHUUYECKUX CBOMCTB  CONPSKEHHBIX JuUeHOB, 1,2- wu 1,4-mpucoequHeHue.
[Monumepuszanus conpsokEHHBIX aueHOB. CrHocoObl TOJNyYeHUST U MNpUMEHEHUE
aJKaJInCHOB.

Ankusbl. ['oMonoruyeckuil psii alkuHOB, oOmas ¢opmysia, HOMEHKIATypa U
U30MepHUs. DJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHUHOB, Sp-
ruopuan3anuss aToOMHBIX opOuTasied yraepona. dusznyeckne CBOWCTBA AJKUHOB.
XHWMHUYECKUE CBOWCTBA: PEAKLMH NPHUCOEIWHEHHMS, NUMEPH3AUUA U TPUMEpPHU3ALUH,
OKHCJIeHUS. KUCIOTHBIE CBOMCTBA aJKUMHOB, MMEIOIIHUX KOHILEBYIO TPOMHYIO CBS3b.
KadecTBennbie peakuuu Ha TpoWHYIO CBsi3b. CroOCOOBI MOMYyYEeHHS] U NPUMEHEHUE
AJKUHOB.

Apomartnyeckue yrieBoaopoasl (apeHsl). 'omonoruueckuil psii apeHoB, o01as
(dopmysna, HOMEHKJIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MoJieKyJibl OeH3ona. dusnueckue CBOMCTBA apeHOB. XMMHYECKHE CBOMCTBA O€H30Ja U
€ro TOMOJIOTOB: pPEaKUHMH 3aMEIICHHUS B OEH30JbHOM KOJIbLIE M YTIJIEBOAOPOIHOM
paaukane, peakuuu MpUCOEIUHEHUS, OKUCIEHHE roMosioroB Oensoina. [IpeacraBienue
00 OpPHEHTHPYIOIIEM ACHCTBUM 3aMecTUTe]el B OEH30JbHOM KOJbIE Ha IMpUMEpE
AIKWIBHBIX PAJUKaIOB, KapOOKCHUIbHOM, THAPOKCUIBHOW, aMHUHO- W HUTPOTPYIIIIHI,
aTOMOB rajoreHoB. OCOOEHHOCTH XHMMHYECKHUX CBOHCTB crtupoda. I[lonmumepuszanus
ctuposa. CrnocoObl MONTYYEHUsI U TPUMEHEHUE apOMATUUYECKUX YTIE€BOAOPOAOB.

[Tpupoausiii ra3. IlonytHeie HedTsHble Ta3bl. HedThb M €€ mpoucxoxxaeHue.
Kamennspiii yronb u mpoAaykTel ero mnepepadotrku. CrocoObl mepepaboTku HedTH:
MEePEeroHKa, KpPEKUHT (TEPMUYECKUU, KATAIMTUYECKUI), pUPOPMHUHT, MHUPOIU3.
[TponykTsl iepepabOTKu HEPTH, X IPUMEHEHHE B IPOMBIIIUIEHHOCTH U B OBITY.

['eHeTnyeckast CBSI3b MEXKy PA3IMYHBIMU KJIACCAMH YTIIEBOAOPOAOB.

DNEKTPOHHOE CTPOEHHE TaJOTEHIIPOM3BOJHBIX  YIJIEBOAOPOAOB. Peakuuu
3aMEILECHUS rajoreHa Ha
TUAPOKCOrPYIIY, HATPOTPYIIITY, IUAHOTPYIIY, AMUHOTPYIIITY. HeiicTBue Ha
raJIOrTeHIPOU3BOAHBIE BOJAHOTO M CHUPTOBOIO pacTBopa MIEnoud. BzaumoneiicTBue
JIUTAIIOTCeHAJIKAHOB C MarHueM W UUHKOM. [loHsiTHE O MeTa/toopraHuYecKux
coenuHeHusX. Vcnonb3oBaHue rajJoreHnporu3BOIHBIX YIIEBOIOPOIOB B OBITY, TEXHUKE
Y IIPY CUHTE3€ OPraHUYECKUX BEIIECTB.

Kucnopoacoaep:kamue oprannyeckue coelMHeHUs.

[IpenenbHbIE OAHOATOMHBIE CIUPTHI. CTPOEHUE MOJIEKYJI (Ha PUMEPE METAHOJIA
U dTaHosa). ['omosiorudyeckuit psia, odmas ¢gopmyla, M30Mepus, HOMEHKJIaTypa Hu
knaccudukanus. Pu3MUEeCKUEe CBOWCTBA MPENETbHBIX OJHOATOMHBIX CIUPTOB.
BonoponHsie cBA3M MEXAY MOJIEKYJIAMHU CIUPTOB. XUMHYECKHE CBOWCTBA: PEAKIIUU
3aMEIIEeHUs, JAeruapaTalud, OKHUCJIEHUS, B3aUMOJACHCTBHE C OpPraHWYECKUMHU U
HEOPraHWYeCKUMU KHclIoTaMu. KadecTBeHHas peakuuss Ha OJHOATOMHBIE CIUPTBHI.
JleiicTBre 5TaHONAa M METaHOJIa Ha OpraHu3M dYenoBeka. CrocoObl MONy4eHUs U
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MIPUMEHEHHUE OJHOATOMHBIX CIIUPTOB.

[Ipoctbie >¢upsl, HOMEHKIaTypa U uzomepus. OcOOEHHOCTH (QU3NYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToMHbIE CHOUPTBI — OTWJIEHIVIMKOIb W TiHlepuH. Dusznueckue u
XUMHUYECKHE CBOMCTBA: PEAKIMU 3aMEIIEHHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU U
HEOPraHWYEeCKUMHU  KHUCJIOTaMH, KAyeCTBEHHAs peakuuss Ha  MHOIOATOMHBIE
cruptsl. [IpencraBnenue 0 MEXaHU3Me peakuum HYKJICO(PUITHLHOTO
3ameneHus. JlelictBue Ha opraHu3M dyenoBeka. CrocoObl MOTy4YeHUs: U MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enon. CTpoeHHME MOJEKYJbl, B3aUMHOE BIMSIHUE TUAPOKCOTPYIIBI U
OeHzonpHOro siapa. Pusnyeckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKHX
cBoicTB (peHona. KauectBeHHble peakuuu Ha ¢eHon. TokcnyHOCTh GeHona. CrnocoOsl
MOJIy4eHUs1 U IpuMeHeHne penosna. @eHosipopManbIeruaHas cMoJia.

KapOoHunbHbIE COCTUHEHHS] — albICTHAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHOM Tpynnbl. ['OoMoOJIOTMYECKUE PAAbl AIbJIETUAOB W KETOHOB, 00IIas
dopMmyna, nzomepus U HOMEHKIAaTypa. PU3nYecKrue CBOICTBA aJIbJETHI0OB U KETOHOB.
XVMMHUYECKUE CBOMCTBA aJbJECTUIOB U KETOHOB: PEaKIUU NpucoeauHeHns. OKucieHne
aNbJICTU/IOB, KAueCTBEHHbIE peakuuu Ha anpaerujapl. CrnocoObl MOMyYeHUs U
MIPUMEHEHHUE aJbJETHI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/eNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCHOT. M3oMepusi u HoMmeHKIaTypa. dusnyeckue CBOMCTBa
OJTHOOCHOBHBIX TMpEAEIbHBIX KapOOHOBBIX KHUCIOT. BoaopoaHbie CBSI3M MEXIy
MOJICKYJIaMH KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOWCTBA: KHCIOTHBIC CBOMCTBA,
peakuus dTepuuUKaUM, PEaKIHH C y4acTHEM YTIJIEBOJAOPOAHOTO  pajuKana.
Oco0eHHOCTH CBOMCTB MypaBbUHON KHUCIOTHL. [loHATHE O MPOM3BOIHBIX KapOOHOBBIX
KHUCIIOT — CIOXHBIX 3¢upax. MHoroodpasue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH
CBOMCTB HENpPEAENbHBIX M apOMATHYECKUX KAapOOHOBBIX KHUCJIOT, JAUKAPOOHOBBIX
KHCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacrtaBurenu BeICIINX KapOOHOBBIX KHUCIIOT:
CTeapuHOBasi, NaJIbMUTHUHOBAsA, OJEUMHOBAs, JUHOJIEBAs, JIMHOJEHOBAs KUCJIOTHI.
Crioco0bl ToTy4eHus: ¥ TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuple >¢upbl. ['omonormyeckuii psin, obOmas dopmyna, wuzoMmepus U
HOMeHKnatypa. Duszndeckue M XMMHUYECKHE CBOMCTBA: THUAPOJIHU3 B KHUCIOW U
IIEJIOYHOM CpeJe.

Kupsl. Ctpoenue, Qpuznueckue ¥ XMMUYECKHE CBOMCTBA >KUPOB: THAPOJIH3 B
KUCIION W 1ienoyHoil cpene. OCOOEHHOCTH CBOMCTB >KMPOB, COAEPKAIIUX OCTaTKU
HeTpeeTbHBIX )KXUPHBIX KUCTOT. JKUphl B Ipupoe.

MBpBLT4 KaK COJIH BBICIINX KAPOOHOBBIX KUCIIOT, UX MOFOIIIEE JICHCTBHE.

OO6mrast xapakTepucTuka yrieBoaoB. Knaccudukaius yrieBoaoB (MOHO-, TU- H
MOJINCAXaPUBI). MoHocaxapuasr: TJIFOKO03a,
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bpykTO3a, ramakTosa, pudo3a, ne3okcuprodosa. dusndyeckne CBONCTBA U HAXOXKICHUE B
npupone. DorocuHTe3. XUMHUYECKHE CBOMCTBA TJIOKO3bl: PEAKIUU C YYaCTHEM
COUPTOBBIX U aIbJCTUIHON TPYyNN, CHOUPTOBOE U MOJIOYHOKUCIOE OpOKEeHHUe.
[IprMeHeHre TII0KO3bI, €€ 3HAYECHHUE B JKU3HEEITEIbHOCTU opranu3mMa. /ucaxapubr:
caxapo3a, MajbTO3a M JAKTO3a. BoccTraHaBinuBaromUe M HEBOCCTAHABIMBAIOLINE
nucaxapunabl. I'maponus nucaxapuioB. HaxoxaeHue B Npupone W NPUMEHEHHE.
[lonucaxapuapl: KpaxMmajl, IJIMKOTeH W uemnono3a. CTpoeHue MakpOMOJIEKYJ
KpaxMaJia, TJIMKOTreHa M LEeJUT003bl. PU3nYecKrue CBOMCTBA Kpaxmasia U LEJII0JIO3bI.
XHWMHUYECKHE CBOMCTBA KpaxMalla: THUAPOJIN3, KA4eCTBEHHAs pEakuus C HOJOM.
XYMMHUYECKHE CBOWCTBA WEJUIIOIO3bI: THAPOJIN3, MOJy4YeHUE dS(PHUPOB IEIUTIOIO3bI.
[TonsiTrie 06 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

A3oTcoaepxaiue OpraHuyecKkue coeJuHEeHHUs.

AMHHBI — OpraHMYecKHe IpPOM3BOAHBIE amMmuaka. Kiaccudukauus amMUHOB:
anuQpaTUYeCKUe U apOMaTUYECKHe; MEepBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTpOeHHE
MOJIEKYJ, ob0mass ¢Gopmysia, HW30MEpPHs, HOMEHKIATypa M (PU3UYECKUE CBOWCTBA.
XuMHYecKoe cBOWCTBa anu(paTUIECKUX AMUHOB: OCHOBHBIE CBOMCTBA, AIKUJIMPOBAHUE,
B3aMMOJICVCTBUE NIEPBUYHBIX AMUHOB C a30THUCTOM KUCJIOTON. CoNM aJIKMIIaMMOHHSL.

AHWIIMH — IpeACTaBUTENb aMMHOB apomMaTHdeckoro psjaa. CTpoeHue aHuIuHa.
B3auMHoe BiMsiHME Tpynn aToOMOB B MOJEKyJde aHWiIMHAa. OCOOCHHOCTH XMMHYECKUX
cBOMCTB aHuiauHa. KadecTBeHHbIe peakuuu Ha aHWIWH. CrocoObl TOMYyYEeHHS U
npuMeHeHue anuparnueckux aMuHoB. [lonydyenune anunrHa U3 HUTpoOEH30I1a.

Amunokucnotel. Homenknarypa n uzomepus. OtTaenbHbIE TPEACTABUTENM O-
AMUHOKMCJIOT: TJIMLMWH, aJIaHWH. OU3NYECKHE CBOWCTBA aMUHOKHUCIOT. XUMHYECKHUE
CBOMCTBA aMMHOKHUCIOT KaK aM(pOTEpHBIX OPraHMYECKUX COCIUHEHHH, peaxkuus
NOJUKOHACHCAlMM, OOpa3oBaHUE MENTUIHOM CBsi3u. buonornyeckoe 3HaueHue
aMUHOKHCIIOT. CHHTE3 ¥ THPOJIN3 NENTUIOB.

benku kak mnpuponaHble nojguMepsl. [lepBuuHasi, BTOpUYHAs M TpETUYHAs
CTpYKTypa OenkoB. XHMHUYECKHME CBOWCTBa OEJIKOB: THAPOIU3, JEHATypallMs,
KaueCTBEHHbIEC PEAKIIMHU Ha OEJKH.

BbicokOMO/IeKYJISIPHBIE COCAUHECHUS.

OCHOBHBIE TOHSTUS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALNH, CPEIHSS MOJEKYJIspHas
Macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEAMHEHUH  —
NOJINMEpHU3aIUs U OJIMKOHICHCAIHSI.

[Tonumepubie  Marepuansl. [lmactmacchl  (MOJMATHIICH,  MOJUIIPOIUJIEH,
NOJINBUHWIXJIOPU/I, MOJIUCTUPOIT, NOJIMMETUIIMETAKPUIIAT, MOJIMKApOOHATHI,
noymaTUIeHTeped TanaT). Y Truim3anus 1 nepepadboTka miacTuka.

DnacToMepbl: HaTypaJIbHBIA KaydyK, CUHTETHYECKHE Kaydyykd (OyTaaueHOBBIH,
XJIOPONIPEHOBBIM, U30ITPEHOBBIN) U CHIIMKOHBI. Pe3nHa.
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BonokHa: HaTypajbpHbIE (XJIONOK, WIEPCTh, WIENK), UCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KaIpOH U JIABCAH).

[Tomumeps! crienuanbHOrO Ha3HaueHUs (Te(IIOH, KeBiap, AIEKTPONPOBOASIINE
HOJIUMEPBI, OMOpa3naraeMple MOJIUMEPHI).

MexnpenMeTHble CBA3H.

Peanuzanus MeXnpeIMEeTHbIX CBSI3€H NPU U3YYEHUU OpraHu4ecKod xumuu B 10
KJIaCCE OCYIIECTBIISIETCS YEpe3 HCIOIb30BAHME KaK OOIIUX €CTECTBEHHO-HAayYHBIX
MOHATUMN, TaK U MOHATUMN, IPUHATHIX B OTACIBHBIX MNPEIMETAX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIEC MOHSATHS: SIBJICHUE, HAyYHBIM (pakT, rumoresa,
TEOpHUs, 3aKOH, aHalIMu3, CHUHTE3, Kilaccuukanusi, HaOMOJEHUE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®duzuka: Marepus, aroM, DJIJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYJa,
SHEPreTUYECKUI YpOBEHb, BELIECTBO, TEI0, O0BEM, arperaTHOE COCTOSIHUE BEILECTBA,
(u3nuecKue BeITUYUHBI, €IUHULIBI U3MEPEHHUSI, CKOPOCTh, JHEPT UL, MACCA.

buonorus:  knerka, oOpraHu3M, OJKocHcTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, AaBTOTPO(HBIH M TreTepOTPO(HBI TUN MNUTAHUSA, OpOKEHHE,
(doToCuHTE3, AbIXaHUE, OCIIKH, YTIIEBOABI, )KUPbI, HYKJIEHUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: none3Hpie UCKOMaeMbl€, TOTIHBO.

TexHOoNorus: MUIIEBbIE MPOAYKThI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOLIUE
CpelcTBa, MaTepHUaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

Tembl npakTHYeCKHUX padoT:

OKCHepUMEHTAIbHBIE METO/BI U3Yy4YEeHUs BEILECTB U 1754
IpeBpalIeHU: 0O3HaKOMIIEHHE ¢ 0o0pa3liaMd OpPraHMYeCKUX BEIIECTB U MaTepHallaMu
Ha MX OCHOBE, OIBITHI IO MPEBPAIIECHUIO OPraHUYECKUX BEIIECTB NPH HAarpeBaHUU
(nnaBneHue, oOyriMBaHWE M TOpPEHHUE), KOHCTPYMPOBAHUE MOJIEIEH MOJeKyI
OpraHWYECKHUX BEILECTB.

DKCNEepUMEHTAJIbHbIE METOAbl U3YUECHUS BEILECTB U UX MPEBPALICHUIN: U3yUYECHHE
(¢u3NUeCcKuX CBOMCTB YTJIEBOJOPOJOB (pacTBOPUMOCTh), KAaYECTBEHHBIX pPEaKUIUN
YTJIEBOJOPOJOB Pa3IMYHBIX KiaccoB (0OeclBeurBaHME OPOMHOM WJIM MOJHON BOJBI,
pacTBOpa NepMaHraHaTa Kajvs, B3aUMOJICHCTBUE allETUIIEHA C AaMMUAYHBIM PACTBOPOM
okcuga cepebpa(l)), kadecTBeHHOE OOHapy)KeHHE yIyiepoga ¥ BOJOpOJIa B
OpraHWYECKHX BEIIECTBaX, MOJYyYEHHE JTWIEHA MW HW3YyYEHHE €ro CBOWCTB,
o3HakomiieHne ¢ koyuekuusmu «Hedts» u «Yroap», ¢ oOpa3uamu 1iacTMmacc,
KaydyKOB M PpE3UHbI,  MOJEIMPOBAHME  MOJIEKYJ  YyIJIE€BOJOPOJOB U
raJIOTeHIPOU3BOAHBIX YTIEBOAOPOIOB.

OKCcrnepruMeHTaIbHbIE METO/bI U3Yy4YEHUs BEILECTB U 170:¢
MPEBPALICHUI: PACTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBUE 3TAHOJA
C HATpUEM, OKHCJIEHUE STWUIOBOIO CHUPTAa B ajbJEeruj] Ha PACKAIEHHOM MEIHOU
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MPOBOJIOKE, OKHUCJIEHHE OTHJIOBOTO CIHpPTa JIUXpOMATOM Kaimusi (BO3MOKHO
UCIIOJIb30BAHHWE BHUJACOMATEPUANIOB), KAUYECTBEHHBIC pEAKIMUA Ha aIbJECTUIBl (C
rugapokcusioM nuammuHcepeodpa(l) u runpoxcuaom menu(Il)), peaknus rimmepuHa ¢
ruapokcuaoM wmeau(ll), xuMuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bl ¢ Tuapokcuaom wmeau(ll), B3aumogericTBue
Kpaxmalia C HMOJOM, pEIIEHUE SKCIEPUMEHTaJbHBIX 3adad mo TemMaM «CHHUpPTH U
denonsn», «KapoonoBbie KUCIOTHL. ClOKHBIE YPUPHI».

OKcrepuMeHTaTbHbIC METO/IbI U3YYCHHUS BEIIIECTB u ux
peBpalleHH: pacTBOpeHHE OEJIKOB B BOJIE, JIEHATypalusi OEJIKOB MpU HarpeBaHUH,
[BETHbIE pEaklUUu Ha OEJKH, pEelIeHHE SKCIEPUMEHTAIbHBIX 3a7ad 10 TeMaM
«A30TcoepkKallue OpraHMYecKHe COoeAMHEHUs» U «Pacrmo3HaBaHuWe OpraHMYECKHX
COECIUHEHUI.

OKcrepuMeHTaTbHbBIC METO/TBI U3YYCHHUS BEIIIECTB u 170
MPEeBpaICHUI: 03HAKOMJICHHE C O0Opa3laMy MPUPOJHBIX W MCKYCCTBEHHBIX BOJOKOH,
IacTMace, KayudyKoB, pElIeHHe SKCIIEPUMEHTAIBHBIX 3a71a4 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOHY.

Pacuérnble 3a1aun.

HaxoxneHnne MoJeKylIsipHOH (QOpMyJibl OpPraHUYECKOrO0 COEIMHEHHUS IO
MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXXICHUE MOJEKYISIPHON
(opMyJIbl OPraHUYECKOT0 COEIMHEHHs MO Macce (00BEMY) MPOAYKTOB CrOpaHus, IO
KOJIMYECTBY BewlecTBa (Macce, 00bEMY) MPOAYKTOB PpEAKUUU W/ MIA HCXOJHBIX
BEIIECTB, YCTAHOBIIEHNE CTPYKTYpHOH (OPMYIIbI OPraHMYECKOTro BEIIECTBA HA OCHOBE
€ro XMMHUYECKUX CBOMCTB MJIM CIOCOOOB MOJY4YEHUs, ONpeleJeHHE JOJU BBIXOJa
OPOAYKTa peakluu OT TEOPETUUECKH BO3MOKHOTO.

11 xnacc

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX snep. XuMuueckuid snemeHT. M3oromsl. CrpoeHwue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. ODHEPreTUYECKHE YPOBHU U
noypoBHH. AToMHBIe opOuTanu. Kiaccudukaius XuMHUECKUX JIeMEHTOB (s-, p-, d-,
f-aomemenTsl). PacrpejeneHue 3JIEKTPOHOB IO aTOMHBIM OPOMTAISIM. DJIEKTPOHHBIC
KOH(UTYypaIruu aToMOB JJIEMEHTOB IEPBOTO—YE€TBEPTOrO TMEPUOJOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUM, 3JICKTPOHHBIEC KoH(puryparmu HOHOB.
DIIEKTPOOTPULIATETHHOCTb.

ITepuomnuecknii 3akoH W llepuommueckas cucreMa XUMHUYECKUX JJIEMEHTOB
J.. MenneneeBa. CBA3b NEPUOIMYECKOTO 3akoHA U llepuoanyeckoil CHUCTEMBI
XUMHUUYECKUX JIEMEHTOB C COBPEMEHHOI TEOpUE CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XUMHUUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH MIPOCTHIX U CIOKHBIX
BEIIECTB MO TpylmaM W [OepuojaM. 3HAYEHHUE NEPUOAUYECKOrO  3aKOHa
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J.1. Menneneena.

Xumuyeckass CBs3b. BHIBI XUMHUYECKON CBA3U: KOBAJCHTHAs, WOHHAs,
MeTauimueckasi. MexaHu3Mbl  O00pa30BaHMsS  KOBAJCHTHOM  CBSI3UM: OOMEHHBIN
U JIOHOPHO-aKIENTOPHBIN. DHEPTUsl U JAJNHA CBsA3U. [I0JIApHOCTH, HANPABIEHHOCTh U
HACBIIAEMOCTh ~ KOBAJIEHTHOM CBaA3u. Kpartneie cBasu. Boxpoponnas  CBs3b.
MeXMONEKYIISIPHBIE B3AUMOJICUCTBHUSL.

BajleHTHOCT, W BaJICHTHbIE BO3MOXKHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOMU
CTPYKTYPbl MOJIEKYJ C MX T€OMETPUYECKHM CTPOEHHUEM (Ha HpUMEpEe COCIUHEHUMU
AJIEMEHTOB BTOPOIO MEPUOIA).

[IpencraBieHue 0 KOMIUIEKCHBIX cOeqWHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa30BaTelb, JUTaH/Ibl. 3HAUYEHUE KOMILUIEKCHBIX coenrHenuil. [lonstue o
KOOPIMHAIMOHHON XUMMUHU.

BemectBa  MOJIEKYJTApPHOTO U HEMOJIEKYJISIPHOTO  CTPOCHMS.  THIbI
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonsTne o nucnepcHbIX cucrtemax. MctuHHbIE pacTBOpHL. lIpencraBienune o
KOJUIOMJHBIX pacTBOpax. CrocoObl BBIPAKEHUsI KOHIIEHTPAIIMM PAacTBOPOB: MaccoBas
O BEUecTBa B pacTBOpe, MOJisApHas KOHLEeHTpauuss. Hacelmennsie u
HEHACBIILIEHHBIE PACTBOPbI, PACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpHUBHUATLHBIC
Ha3BaHUs OTACIbHBIX MPEICTABUTENCH HEOPTaHUUYECKUX BEILIECTB.

Knaccudukanuss XMMUYECKUX peakUuid B HEOPraHMYECKOM M OpraHu4ecKon
XMMHUHU. 3aKOH COXPAaHECHHUSI MacChl BEIIECTB; 3aKOH COXPAHEHUS WU TPEBpaAlICHUA
DHEPTUM TIPU XUMHUYECKUX peakiuax. TeruioBble 3((EKTH XUMHUECKUX PEaKIIuil.
TepMOXUMUYECKHUE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pas3IUyHBIX (HaKTOPOB.
['oMmoreHHbIe ¥ TETEpOreHHbIE peakuu. Karanus u kataaus3aTopsl.

OOpatuMble U HeoOpaTUMbIE peakuuu. XuMHuueckoe paBHoBecue. KoHncraHTta
XUMHUYECKOTO paBHOBecHsd. DakTopbl, BIHUSIONIME HA IMOJOXEHUE XUMHYECKOTO
paBHOBECHA: TeMIlepaTypa, AABJICHUE W KOHILEHTpPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipuanun Jle [laTense.

Onextponutuueckas auccormanusi. CHibHbIC U cla0dbie dIeKTPOauThl. CTeneHb
muccounarnuu. Cpena BOJHBIX PACTBOPOB: KHCJIOTHAsl, HEWUTpasibHas, IIEIOYHAs.
Bonoponusriii mokazarens (pH) pactBopa. 'uaponus coneit. Peakiium mnoHHOro oOMeHa.

OKUCIUTENBLHO-BOCCTAHOBUTEIIHHBIE peaKIuu. Crenenb OKHCJICHUS.
Okucnutenb W BOCCTAHOBUTEINb. [IpolecChl OKHCIEHUS HW  BOCCTAHOBIICHMSI.
Baxneime OKUCIUTEIM MW BOCCTAaHOBUTEIU. MeToa dSJIEKTPOHHOTO OanaHca.
DJIEKTPOJIU3 PACTBOPOB U PACILIABOB BEILIECTB.

Heoprannyeckast XuMus.

[Tonoxenne HemeTaioB B [lepmoguueckor CHCTEME XMMUYECKHX SJIEMEHTOB
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J.1. MenneneeBa M OCOOCHHOCTH CTPOEHUS WX aTroMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAJJIOB (Ha IpHUMEpe KHUciIopona, cepbl, (pocdopa u
yriieposa).

Bonopon. Ilonyuenue, ¢usnueckue M XHUMHUYECKHE CBOMCTBA: peakUUu C
METaJUlaMH M HEMETAJUIaMH, BOCCTAHOBUTENBbHBIC CBOMCTBA. ['mapunbl. TorumBHbIE
AJIEMEHTHL.

["amorensl. Haxoknenwe B TpHpOJE, CHOCOOBI TONydeHHs, (PU3HUECKUE U
XUMHUUYECKHEe CcBoMcTBa. ['asioreHoBoOpoAbl. BaxHeliine KHUCIOPOACOAEpIKAIINEC
COeMHEeHUs] TaloreHoB. JlabopaTopHble M TPOMBIIUICHHBIE CIIOCOOBI TOTYYEHUS
rajoreHoB. [[pyuMeHeHne raloreHoB U UX COEAMHEHHU.

Kucnopon, o3on. JlabopaTopHble M MNPOMBIIIIEHHBIE CIOCOOBI TMOJYYEHUS
kuciopoaa. duznueckue U XUMUYECKHUE CBOMCTBA M MPUMEHEHHUE KUCIOPOIa U 030Ha.
OKcuapl 1 NEPOKCHIBL.

Cepa. HaxoxjaeHue B mnpupojie, cHocoObl MoOJydeHUs, (U3UUEeCKue U
xuMuueckue cBorcta. CepoBoaopo, cynbbuiabl. Oxcun cepoi(IV), okcua cepoi(VI).
CepHucras U cepHas KUCIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB CEPHOU KHUCIIOTHI.
[IpumeHeHne cepbl U €€ COETMHEHUM.

Azor. Haxoxaenue B TpHUpOaE, CHOCOOBI TMOMYy4YeHUs, (QU3NUYECKUE U
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbL. Okcuabl a30Ta. A30THUCTas M a30THAs
KUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumeHenue azota u
€ro coeIMHEHU. A30THBIE YIOOpEHHUS.

®dochop. Haxoxaenue B mnpupoje, CHocoObl TMOIydyeHHs, (pu3nueckue u
xuMuueckue cporictBa. ®ochuanl u pochun. Oxcuabl bochopa, pochopHas kuciaora
u e€ conu. [Ipumenenue pocdopa u ero coequnenuit. @ocdopHeie y100peHHUs.

Yrnepon, HaxX0xACHUE B IpUpoJie. AJUIOTponHbie Moaudukanuu. Ouzndeckue u
XUMUYECKUE CBOWCTBA TMPOCTHIX BEHIECTB, OOpPa30BaHHBIX yriaepogoMm. OKcuj
yriepoaa(Il), okcun yrinepona(I1V), yronbHas kucinota v €€ coiau. AKTUBHUPOBAHHBIN
yroJib, aficopouus. Oynnepensl, rpaden, yriaepoaHsie HaHOTPYOku. IIpumeHneHue
MPOCTBIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COCAMHEHUM.

Kpemunii. Haxoxmenue B mpupojne, CmocoObl TONydeHHs, (DU3NYECKUe U
xuMuueckue cBoiictBa. Oxcun kpemHus(IV), kpemMHHEBas KHUCIOTa, CHUJIMKATHI.
[IpumeHeHnue kpeMHHUs U ero coenuHeHui. CTEKII0, ero noJiydeHrue, BUAbI CTEKIIA.

[Tomoxenne MetamioB B llepHOAMYECKON CHCTEME XUMHYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI DJIGKTPOHHBIX O000JIOYEK aTOMOB MeTaioB. OOmue
dbu3nyeckue cBorcTBa MeTalioB. [IpuMeHeHne MeTauioB B ObITY U TexHUKe. CIIaBbl
METaJIJIOB.

DAEKTPOXUMHUYECKUN Psijl HAMPsDKEHUH MeTauioB. OO0Ie crnoco0bl MOTydeHHUS
METAJUIOB: THAPOMETAILTYPTHUs, TUPOMETAILIYprus, 3JeKkTpomeTamnyprud. [lonsitue o
Koppo3uu MeTaioB. CriocoObl 3aIIUTHI OT KOPPO3UH.
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OOmast xapakrepucthka MetauioB [A-rpynnel Ilepuognueckoid cucTeMsl
XUMHUYECKUX 3JeMeHTOB. Hatpuii u kanmuii: monydeHue, QuU3nuecKue U XUMUYECKHUE
CBOKCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHHUM.

Oo6mast xapakrtepuctuka wmetamioB I[IA-rpynnsl Ilepuoguyeckoit cucTembl
XUMUYECKHUX JIEMEHTOB. Marauii U KaJbIuil: moaydeHue, Gu3nIecKne 1 XUMHIECKUE
CBOWCTBa, MPUMEHEHUE IPOCTHIX BEIIECTB M HX COCAUHEHHUU. JKECTKOCTH BOJBI U
crocoObl €€ yCTpaHEHUS.

AmoMuHUI: TIOMy4YeHue, (pu3ndeckrne M XUMHUYECKHUE CBOWCTBA, MPUMEHCHHE
IIPOCTOr0 BEUIECTBA U €ro CoeMHeHUN. AMQOTEepHbIE CBOMCTBA OKCHIA U THAPOKCHUIA
ATIOMUHUSA, TUAPOKCOKOMIUIEKCHI ATIFOMUHHUSL.

OOmiast ~ xapakTepucThka MeTauioB  mobOouHbix  moarpymnn  (b-rpymm)
[Teprnoanyeckol CUCTEMBI XUMUYECKHUX JIEMEHTOB.

@u3nueckue M XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHni. OKCHIBI U
rugapokcunbl  xpoma(Ill), xpoma(Ill) u xpoma(VI). Xpomarbl u AuXpomaThbl, HX
OKHCJIUTEIIbHBIE CBOMCTBA. [lomyyeHne u mpuMeHeHue Xxpoma.

Pu3nyecKre U XMMUYECKHE CBOMCTBA MapraHiia U ero coenHeHnil. Baxueimue
coenunenusi  mapranua(ll), wmapranna(IV), wmapranna(VI) wu  wmapranma(VIID).
[TepmaHranaT Kajiusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

Ou3NYEeCKe W XHMHUYECKHE CBOMCTBA Xeje3a U €ro coeauHeHun. OKCHIBL,
rugpokcu bl U conu xxene3a(ll) u sxxenesa(Ill). [Tonyuenne u npuMeHeHUE Keje3a U ero
CILJIaBOB.

Ou3NYEeCKHe U XMMHYECKUE CBOMCTBA Meau U €€ coeauHeHui. llomydenue u
IIPUMEHECHUE MEIU U €€ COCTUHECHUMN.

[Muuk: monydyeHue, ¢(U3UYECKHE U XHUMHYECKHE CBOMCTBA. AMQOTEpHbIC
CBOWCTBa OKCHJA W TUAPOKCHJA LIMHKA, THJIPOKCOKOMILIEKCHI IMHKA. l[IpuMeHneHue
[IUHKA U €r0 COCINHEHUH.

XUMHUS ¥ KU3Hb.

Ponb xumuu B 00ecreyeHnnd YCTOMYMBOTO pa3BUTHUS yesioBedecTBa. [loHsATHE O
HAay4yHbIX METOJAX IIO3HAHWS M METOJIOJOTMM HAy4YHOTO wuccienoBanus. Haydnbie
MPUHITMIIBI  OPTaHU3alMM XWMHYECKOTO TPOW3BOJACTBA. [IpOMEBITIUIEHHBIE CITOCOOBI
MOJTYyYEHHUS] BAXKHEHIIUX BEIIECTB (HA MNpUMEpe MPOU3BOACTBA aMMHAKa, CEPHOU
KHCJIOTBI, MeTaHoJa). [IpoMbIlieHHBIE CIIOCOOBI TOJYYEeHHsS METaUIOB M CIUIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEW Cpelbl M €ro mnocieAcTBus. Ponb xumuu B
o0ecreyeHnH YHEPTreTUUEeCKON OE30MacHOCTH.

Xumusa U 300poBbe  4yenmoBeka. JlekapctBeHHble  cpexactBa.  [IpaBumna
UCIIOJIb30BaHUSI JICKAPCTBEHHBIX MpenapaToB. Poiab XuMuu B pa3BUTUU MEAUIMHBI.

Xumusl THUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE A00aBKU. Ponb Xumuu B
o0ecreuyeHn! MUILEBON 0€30MTacCHOCTH.

Kocmernueckue wu mapdromepnbie cpenctBa. beitoBas xwmmus. [IpaBmia
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0€30MMacHOr0 UCIOJIb30BAHUS IPENapaToB OBITOBOM XMMUHU B TOBCEIHEBHOMN KHU3HU.

XuMHUsT B CTPOMTENBCTBE: BAXKHEWILIME CTPOMUTENbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHNYeCcKUe U MUHEPAJIbHBIE YA0OPEHMUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHuabl, Kpacku, CTEKJIO,
KepaMmuka. MaTtepuainsl 11 3neKTpoHukH. HanorexHnonorum.

Pacuérnbie 3amaun.

PacuéTtpl: Maccel BemlecTBa WIM 00bEMa ra3oB IO H3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce MM OOBEMY OJHOIO M3 YYaCTBYIOLIUX B PEAKIMM BEIIECTB, MAcChl
(00bEMa, KOIMYECTBA BEILECTBA) NMPOAYKTOB PEAKLIUU, €CIU OAHO U3 BEIIECTB UMEET
npuMecu, Macchl  (00bEMa, KOJIMYECTBAa  BEUIECTBA)  MPOJYKTa  pEaKIMH,
€CIIi OJIHO M3 BEIIECTB JAaHO B BHJAE PacTBOpa C ONPEAECIEHHONM MACCOBOW HOJIEH
PacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIM M MOJSIPHOM KOHLIEHTPAIIMM BELIECTBA B
pacTBOpE, TOJIM BBIXOAA MPOAYKTA PEAKIUH OT TEOPETUYECKH BO3ZMOMKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXnpeIMETHBIX CBSA3€H MpU U3y4EHHUH OOILIEH M HEOpraHUYeCKON
xumuH B 11 Kmacce ocyliecTBisieTcs Yyepe3 UCHOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAyYHBIX IMOHATHH, TaK U NOHATUMN, IPUHATBHIX B OTJIEIBHBIX MIPEIMETAX €CTECTBEHHO-
Hay4HOI'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAayYHbIE TMOHATHS: SIBICHHE, HAy4YHbIH (PakT, rumoresa,
TEOpHsl, 3aKOH, aHaJIU3, CHUHTE3, KiacCU(UKalus, MNEPUOJUYHOCTb, HAOJIOJCHUE,
U3MEpPEHHE, SKCIEPUMEHT, MOJI€Nb, MOACIIUPOBAHUE.

®duznka: Marepus, MUKPOMHP, MaKpOMHpP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
MOH, W30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUl ypOBEHb, BELIECTBO,
TENO, O0BEM, arperaTHOEe COCTOSHUME BEIIeCTBa, HJCAIbHBIN ra3, (uU3HUECKUe
BEJIMYUHBI, €AUHULIBI U3MEPEHHUSI, CKOPOCTh, YHEPT U, Macca.

buonorus: kieTka, opraHusM, 3KocucTema, ouochepa, MeTabOIN3M, MAKPO- U
MUKPO3JIEMEHTBI, OEJNKH, >KHUPbI, YIJIEBOJbI, HYKJIECUHOBBIE KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCHCTEMAX.

['eorpadus: muHepanbl, TOpHbIE MOPOABI, MOJE3HbIE HMCKOMAEMbIE, TOIUIMBO,
pEeCypCHI.

TexHOJorus: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOUTEIbHBIE
Marepuaibl, CEIbCKOXO3SWCTBEHHOE IPOU3BOJCTBO, NHUIIEBAs MPOMBIIIEHHOCTD,
dapmaneBTUUECKasi MPOMBIIUIEHHOCTb, MPOM3BOACTBO KOCMETHYECKUX IPernapaTos,
IPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUANIOB, AJIEKTPOHHAS TPOMBIILIEHHOCTD,
HAHOTEXHOJIOTHUHU.

Tembl npakTHYecKUX padoT:
OKCcrnepruMeHTaIbHbIE METO/bI U3Yy4YEHUs BELLECTB U 170:¢
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MPEBPALICHUI: Pa3I0KEeHUE MEPOKCUAA BOAOPOJAa B NPHUCYTCTBUM KaTajlu3aTopa,
MOJIEIM KpPUCTAJUIMYECKUX PpEHETOK, IIPOBEIECHUE pEeaKIUil HMOHHOro OOMeHa,
OINpEeZIeNICHNE Cpelbl PACTBOPOB C IOMOILBIO HHAUKATOPOB, W3YUYEHHUE BIIUSHUSA
pa3ianyYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIUU U IMOJIO)KEHHE XUMHUYECKOIO
paBHOBECHS.

DKcnepruMeHTaIbHbIE METO/IBI U3YUYEHHUS BEUIECTB U UX MPEBPALLICHUN: U3yYEHUE
0o0pa3loB HEMETAJIOB, IOpeHHe cephl, (ocdopa, Keneza, MarHus B KUCIOPOAE,
U3y4YeHUE KOoJUIeKIMH «MeTaibl W CIUIaBbl», B3aUMOJCHCTBUE IIEJIOYHBIX U
IIEJI0OYHO3EMETbHBIX METaJIJIOB C BOJIOM (BO3MOKHO UCIIOJIb30BAHNE
BUJICOMAaTEpPHAJIOB), B3aUMOJCHCTBUE LIMHKAa M JKeJie3a C pacTBOpaMU KHUCIOT U
I1EJI0YEH, KaUECTBEHHbBIE PEAKIMU HAa HEOPraHWYECKHE aHHOHBI, KATUOH BOJIOPOJA U
KaTHOHBI METAJJIOB, B3aUMOJIEHCTBHE THAPOKCHIOB ATIOMUHHUS U LIMHKA C PACTBOpaMH
KHCJIOT W IIEJOYEel, pelIeHUEe SKCIEPUMEHTAJIbHBIX 3a7ady no TemaM «l ajoreHsn,
«Cepa u €€ coequHeHus», «A30T U pochop U UX COeNUHEHUs», «MeTabl rIaBHBIX
noArpynm», «MeTanibl TOOOYHBIX OATPYIII

Ilnanupyembie pe3yJibTAThl OCBOCHHS Y4e0OHOTI0 NMpeaMeTa
Jluunocmmule pe3ynomamoi

B COOTBETCTBMM C CHCTEMHO-AESATEIBHOCTHBIM TMOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeAMETa « XMMHUS» Ha YPOBHE CPEAHETrO OOLIETrO
00pa3oBaHMsl BBIJCJIECHBI CIEIYIOIIME COCTABJSIONIME: OCO3HAHHE OO0YYaroIUMHUCS
POCCHUICKON  TPAXKIAHCKOM  MACHTUYHOCTH; TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTU ¥ CaMOOTIPENICTICHUI0; HaJIM4Yhe MOTHBAIMM K OOYYECHUIO;
TOTOBHOCTb M CHOCOOHOCTh OOYy4YarIIMXCSI PYKOBOJICTBOBATHCS TMPUHSTHIMU B
oOlecTBe MpaBWIaMd W HOPMaMu TOBEJCHHS; HaJIW4YUWe MPABOCO3HAHMS,
AKOJIOTUYECKON KYIbTYPbI; CIIOCOOHOCTh CTAaBUThH IIEJIM M CTPOUTH )KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIE  PE3yJIbTATBl  OCBOCHUA  MpeaMeTra «XUMHS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh  ONbBITA [O3HABATEIBHOW U MPAKTHUUYECKOM  JIESITEIHHOCTH
oOy4Jarouuxcsi B mpoliecce peaau3aiui o0pa3oBaTebHON AesTEIbHOCTH.

JInyHOCTHBIE  pE3yJIbTaThl  OCBOCHUS  Mpeamera «XUMHS»  OTPAXKAIOT
c(hOPMUPOBAHHOCTh  OTbBITA [MO3HABATEIBHOM ¥  TMPAKTUYECKOH JEATEITHLHOCTH
00ydJaronmxcs B MPOIECce peann3aluu 00pa3oBaTeIbHON NESITEIBHOCTH, B TOM YHCIIE
B YaCTH:

1) rpaskJJaHCKOTr0 BOCITUTAHMS:

OCO3HaHMSI OOYYAIOIIUMHUCS CBOUX KOHCTHUTYIMOHHBIX TpaB M 0OsI3aHHOCTEH,
YBOXKEHHUS K 3aKOHY U MPABOIMOPAIKY;

MPEJICTAaBIICHUS O COUHMAJIBHBIX HOPMAax W NPaBWIaAX MEXKINYHOCTHBIX
OTHOLICHUH B KOJIJIEKTUBE;

TOTOBHOCTHA K COBMECTHOW TBOPUYECKOW NEATETLHOCTH MPU CO3JAHUU y4eOHBIX
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MPOEKTOB, PEIICHUH Y4YeOHBIX W TO3HABATEIBHBIX 3a/1a4, BBIMIOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHUMAThb M TMPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHThI IPYTHUX MPU aHAIU3€ Pa3IMYHBbIX BUJIOB YUEOHOU NEATEITbHOCTH;

2) MaTpHOTUYECKOTO BOCIIUTAHHSI:

[IEHHOCTHOTO OTHOIICHHA K HCTOPUYECKOMY U HAyYHOMY HACJEIUIO
OTE€YECTBECHHOM XUMUM;

yBOXEHHs] K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUHM M MPAKTHYECKOTO
PWIOKEHUSI XUMUU, OCO3HAHUSI TOTO, YTO JIAHHBIE HAYKU €CTh PE3yJIbTAT JJIUTEIbHbIX
HAOJIOICHUHM, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOUCKOB, TIOCTOSIHHOTO TpyJAa
y4EHBIX U MPAKTUKOB;

WHTEpeca W TMO3HABATEIbHBIX MOTHBOB B IMOJIYYCHUU M TOCIEAYIOIIEM aHallM3e
uH(OPMAIINK O TIEPEOBBIX TOCTIKEHUAX COBPEMEHHOM OTEYeCTBEHHON XHUMHUH;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’THUECKOTO MOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyAallMH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMBI
U [ICHHOCTH;

TOTOBHOCTH OIIGHHBAaTh CBOE TOBEJCHHWE M TOCTYNKHA CBOMX TOBApHILEH C
MO3UIIMH HPABCTBEHHBIX M TPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) hbopMUpPOBAHUS KYJIBTYPHI 30POBbSI:

NOHMMAaHMsI  LEHHOCTeM 30poBOTO M  Oe3omacHoro oOpa3a  JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (U3UYECKOMY H
IICUXUYECKOMY 3/10POBbIO;

coOmro/ieHnst mpaBuwil 0e30macHOro oOpalieHus ¢ BEHIeCTBaMU B OBITY,
ITOBCETHEBHOW KU3HHU, B TPYAOBOM AEATEIBHOCTH;

NOHWMAaHMSI  IICHHOCTH  TPaBWI  HMHIWBHUAYAJIbHOTO W  KOJUIEKTUBHOTO
0€30MMacHOr0 MOBEACHUSI B CUTYAITUSIX, YTPOKAIOIINX 3A0POBBIO U )KU3HU JIIOICH;

OCO3HaHUSA TIOCIEACTBUM W HENPUSATUS BPEIHBIX NPUBHIYEK (yMOTpeOIeHUsS
QJIKOTOJ15, HAPKOTUKOB, KYPEHUS);

5) TpyI0BOT'O BOCIIUTAHUSI:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B yueOHO-HCCIe0BATETBCKON
JeSITEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX ACSITEIBHOCTH,

YCTAaHOBKHM Ha aKTUBHOE Y4YacTHE B PEIICHUU MPAKTHUYECKHUX 3a/1ad COLUATbHON
HaMpaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIBI);

UHTEpeca K MPAKTUYECKOMY H3YUYEHHIO MPOGEeccCHuil pa3lInyHOro poja, B TOM
YHCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXEHHSI K TPYAY, JIIOASIM TPyJa U pe3yJbTaTaM TPYI0BOIl 1eITeTbHOCTH;
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TOTOBHOCTH K  OCO3HAHHOMY  BBIOOpY  WHAMBUAYAJIbHOW  TPACKTOPHH
oOpazoBanus, Oyayiei npodeccru u peanusanuu COOCTBEHHbBIX KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEOHOCTEM
00I1IeCTBA;

6) PKOJIOrHYECKOro0 BOCITUTAHUS:

DKOJIOTMYECKH LEeIecOo00pa3HOro OTHOIIEHUS K NPUPOJAE KaK HCTOYHUKY
CYILIECTBOBaHUS KU3HHU HA 3eMIJIE;

NOHUMaHUA TJI00aJbHOIO XapakTepa »SKOJOTMYECKHX MpoOJIeM, BIMSHUSA
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLUAIIBHON CPEJIbL;

OCO3HaHUsl HEOOXOJAMMOCTU UCIIOJIb30BAHUS JOCTHXKCHUN XUMUU JUISI PEIICHUS
BOIIPOCOB PAllMOHAIILHOT'O IIPUPOIOIIOIb30BaHN;

AKTUBHOI'O HENPUATUSA ACHUCTBHUM, MPUHOCAIIMNX BPEJ OKPYKAIOUIEH MPUPOIHOU
cpene, yMEHUsT NPOTHO3UPOBATh HEOIArONPUATHBIE SKOJOTHYECKUE TMOCIEICTBHUS
MPEAITPUHUMAEMBIX AEUCTBUM U IPENOTBPALATD HX;

HaJW4yusl Pa3BUTOrO SKOJOTUYECKOTO MBILIIIEHUS, JKOJOTHMYECKON KYJIbTYPBHI,
OIIBITA JEATEIIBHOCTH 3KOJIOTMYECKON HAIPaBICHHOCTH, YMEHMUS PYKOBOJCTBOBATHCS
UMH B MIO3HABaTEIIbHON, KOMMYHUKATUBHOM U COLIMAJIBHOM MpaKTHUKE, CIIOCOOHOCTH U
YMEHHMSI aKTUBHO MPOTUBOCTOSITH UAECOJIOTUU XeMopoOuu;

7) LIECHHOCTH HAYYHOTO MTO3HAHMS:

MHPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U
0OIIECTBEHHOW MPAKTHUKU;

NOHUMAaHUA CIeU(PUKH XUMHUH KaK HAYKH, OCO3HAHUS €€ poju B (GOpMUPOBAHUU
palMOHAJIPHOTO HAy4YHOT'O MBILIUICHHSI, CO3JaHUM LIEJOCTHOTO TMPEACTaBICHUS 00
OKpY’KalollleM MHUpPE KaK O €JUHCTBE IPHUPOJBI M YEJIOBEKA, B IIO3HAHUU IIPUPOJHBIX
3aKOHOMEPHOCTEHN U pelIeHUH MpoOIeM COXpaHEHUsI IPUPOJHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0COO0M 3HAYNMOCTH XMMHUHU JIJII COBPEMEHHON [TUBUIIN3AIIUN: B
e€ TYMaHUCTHUYECKOW HAMpaBICHHOCTH M BaXXHOMW pPOJIM B CO3JIaHMM HOBOW 0asbl
MaTepuaIbHON KYyJbTYphl, B PEUICHUU TJIOOATBHBIX MPOOIEM yCTOWYMBOIO Pa3BUTHS
YEeJIOBEYECTBA —  CBIPbEBOM, JHEPreTUYECKOM, TMHUILNEBOM M  AKOJOTMYECKOMU
0€30MacHOCTH, B Pa3BUTUU MEAMIMHBI, 00ECIEYEHUH YCIOBHUI YCIEUIHOTO Tpyda U
HKOJIOTMYECKH KOM(OPTHOM KU3ZHU KAKIOT0 UjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: ITOHUMAaHUs CYIIIHOCTH METOJIOB ITO3HAHUS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh IMOIy4YaeMble
3HAHUS IJIs aHAIM3a U OOBSICHEHUS ABJICHUI OKPYKAIOLIEro MUpa U MPOUCXOAIIUX B
HEM HM3MEHEHUM, yMEHUs Jenarb OOOCHOBAaHHBIE 3aKJIIOYEHHS HA OCHOBE Hay4YHBIX
(aKTOB M UMEIOUIUXCS JAHHBIX C I[EJIbI0 MOTYUYEHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIbHO MCIOIb30BaTh XUMUUECKUE 3HAHUS IS PEIICHUS
npo0JieM B peabHbBIX )KU3HEHHBIX CUTYAIHIX;

MHTEpeCca K MTO3HAHUIO, UCCIIEN0BATEIIBCKON AEATEIBHOCTH;
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TOTOBHOCTM M CIIOCOOHOCTM K  HENpEepbIBHOMY  OOpa3oBaHHIO U
caM0oOOpa30BaHMIO, K aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUM IO XUMUU B
COOTBETCTBUU C )KU3HEHHBIMH MOTPEOHOCTSIIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJda B Pa3iMYHbIX cdepax mpodeccuoHalIbHOU
NEeSATETbHOCTH.

Memanpeomemuvble pe3ynvmamol

MertanpenMeTHbIE pe3yiabTaTbl OCBOEHUSI MPOTpaMMbl MO XUMHUHU HAa YPOBHE
cpeaHero o01ero o0pa3oBaHus BKIFOYAIOT:

3HAYMMEBIC TS dbopMupoBaHUs MHPOBO33PEHUS 00yJaroIIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIpEIMETHBIE) OOIeHayUYHbIC TOHATHS, OTpa)KaroIre
IEIOCTHOCTh HAYYHOW KapTUHBI MHpa U cCHOenuduKy METOJ0B IO3HAHMUS,
HCTIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEILECTBO, DHEPrus, SIBICHHUE,
MpoIece, CUCTEMa, HayudHbId (akT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHUE, HAOIIOICHUE, U3MEPEHUE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCaIbHbIE Yy4YeOHbIE JEUCTBHS (IMO3HABATEIbHBIE, KOMMYHHKATHBHBIC,
peryJISITUBHBIC), oOecrieunBaromue GopMupoBaHue (HYHKIIMOHATBHOW TPaMOTHOCTHU M
COITMAJIbHOM KOMIIETCHITUN 00YyUYaroIuXCs;

CIIOCOOHOCTh OOYYaIOIIMXCSl MCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUILIMHAPHEIE,
MHPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbBIC IEUCTBUS B MO3HABATEIBHOM
Y COLIMAJIbHOM MPAKTHUKE.

MertanpenMeTHble  pe3yibTaThl  OTPAKAIOT OBJAJCHUE  YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEIIBHBIMH, KOMMYHHKATHBHBIMU U PETYISATUBHBIMU JCHCTBUSMH.

[To3HaBaTenbHBIC YHUBEPCAJIbHBIC YUeOHbIC JEeHCTBUS

1) 6a3oBbIC TOTHYECKUE NEHCTBUS:

CaMOCTOSITEIILHO dbopmMyIHpoBaTh u aKTyaJIu3upoBaTh mpooiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNsITh 1EeNu JeATCIbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCHUTh PE3YJIbTAThl JEATCIIBHOCTH C TOCTABICHHBIMU 1EIISIMU;

WCMOJIb30BaTh MPH OCBOCHWM 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEpPHbIC TPHU3HAKU TOHATUA W YCTAaHABIMBATh WX B3aMMOCBS3b,
WCIIOJIh30BAaTh COOTBETCTBYIOIIUE TOHSTHS NJisi OOBSCHEHHS] OTACIBbHBIX (PAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUM JIJIsI KJIACCU(UKALIMM BEIIECTB U XUMHUYECKUX
peaKLui;

YCTaHABJIMBATh  MNPUYMHHO-CJICACTBEHHBIE  CBSI3U  MEXIAYy  HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH  JIOTUYECKUE paCCyXkJeHUs (MHAYKTUBHBIC, JI€NYKTUBHbIC, IO
aQHaAJIOTHM), BBIABJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS] B PaCCMATPUBAEMBIX
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ABIICHUAX, (OPMYIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

OPUMEHSITh B IPOLIECCE TO3HAHUS MCIONb3yEMblE B XHMHUHU CUMBOJIMUECKHE
(3HaKOBbIE) MOJENH, NMPeoOpPa3OBbIBATh MOJEIBHBIE MPEACTABICHUS — XUMHYECKUI
3HaK (CMMBOJI) 2JIEMEHTA, XUMUYecKas (popmysa, ypaBHEHUE XUMUYECKON peakiuu —
OpU pPEIICHWH YYEeOHBIX TIO3HABATENbHBIX M MPAKTHYECKUX 3a/ay, MPUMEHSIThH
Ha3BaHHbIE MOJEJIbHBIE NPEACTABICHUS [JI1 BBIABICHHUS XapaKTEPHBIX IPHU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 6a30BBIC UCCIIEIOBATEIBCKUE ACHCTBUS:

BJa/J€Th OCHOBAMM METOJOB HAy4YHOI'O IIO3HAHHUS BEIIECTB U XUMHYECKHX
peaKkiuii;

dbopMyMpoBaTh LIEU U 33J1a4l MCCIEAOBAHMSI, UCIIOJIb30BaTh MOCTABICHHBIE U
CaMOCTOSITENIBHO C(POPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI sl (POPMUPOBAHUSA THIOTE3bI 1O MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMbIX
CyXJICHUU;

BJIAJETh HABBIKAMH  CAMOCTOATEJIBHOIO  IUIAHUPOBAaHUA U  NPOBEJICHUS
YUEHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOMI0OJaTh 3a XOIOM
polecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro  pe3yibTaT, (HopMyIupoBaTh
000011IeHUsI U BBIBOJBl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIIEI0BAaHUA,
COCTaBJIATH 0OOCHOBaHHBIN OTYET O MPOJICIAaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHMYECKOM  HMCCIEAOBATENbCKOM U MPOEKTHOU
JEeSATEIbHOCTH, MPOSBIATh CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIbHOMY MOUCKY
METOJOB pELIEHUS MPAKTUYECKUX 33]a4, IPUMEHEHUIO Pa3IUYHbIX METOI0B IMO3HAHUS.

3) pabora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHHUKAX MH(POpMalUU (Hay4YHO-TIOMYJIsIpHas
JUTEepaTypa XUMUYECKOTO COJAEpKaHUs, CIpaBOYHbIe mocodus, pecypcsl MHTepHeTa),
aHAJIM3UPOBATh UH(POPMALMIO PA3TUYHBIX BUJOB U (POPM IMpEACTaBICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTHUBOPEUNBOCTb;

dbopMynupoBaTh 3aMpochl U MNPUMEHATh PA3JIUYHbIE METOABI IPHU TOUCKE H
oTbope uHdopMalrK, HEOOXOIUMOM ISl BHIMOJHEHHS YUEOHBIX 3aJ/1au ONpeIeIEHHOTO
TUIA;

npuoOpeTaTh  OMBIT  MCIOJIb30BAHMUS ~ MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIbHYIO (pOopMy TpencTaBieHus: HHGOpMAIUu
(cxembl, rpauKy, JUArpaMMbl, TAOIHIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIN SI3bIK B KAUECTBE CPEJICTBA MPHU pabOTe C XMMUYECKOU
uH(popManuen: NPUMEHITh MEXIIpeAMETHbIE (PU3NUECKUEe U MaTEMaTUYECKUE) 3HAKU
¥ CUMBOJIBI, POpMyJibl, a00peBUaTypbl, HOMEHKIATYPY;

UCITOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJISAHOCTH.

KomMMyHHKaTHBHBIE YHUBEpCAJIbHbBIE YUeOHbIE NeHCTBUA:
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3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI B XOJIe AWAJIOTa W/WIN
JUCKYCCUH, BBICKA3bIBaTh UJEH, (POPMYIUPOBATH CBOM MPEJIOKEHUSI OTHOCUTEIHLHO
BBITIOJIHEHUSI PEJIJIOKEHHON 3a/1a4u;

BBICTYNATh C MpE3CHTAIlMell pe3yJbTaTOB IMO3HABATEIbHON JIESITEIIbHOCTH,
MOJTYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH MPU BBHINOJIHEHUU
XUMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW pabdOThI MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aiiui y9eOHOro MpoeKkTa, U (POPMyIUpPOBATH BHIBOJBI 11O
pe3yJibTaTaM MPOBEAEHHBIX MCCIECIOBAaHUNA MYTEM COTJIaCOBaHUSA MO3ULHUN B XOJ€
o0cyxeHusl 1 0OMEHa MHEHUSIMU.

PerynaruBHbIe YHUBEpCAIbHbIC YUeOHbIE AEHCTBUS:

CaMOCTOSITEJIBHO IUIAHMPOBaTh M  OCYIIECTBJISATH CBOK ITO3HABATEIIbHYIO
NEeATENIbHOCTh, Ompeienss e€ Melu W 3aJayd, KOHTPOJUpPOBATh U 1O Mepe
HEOOXOJUMOCTH  KOPPEKTHpPOBAaTh  NpEAJaraéMblil  alfOPUTM  JCHUCTBUA  TIPHU
BBIIOJHEHUM  Y4YEOHBIX M  MCCIEAOBATEIbCKUX  3ajlad, BbIOMpaTh Haubolee
3 PEeKTUBHBIN CIOCOO MX pElIeHUs ¢ YYETOM MOJYYEHHUs] HOBBIX 3HAHUN O BEIIECTBAX
U XUMUYECKUX PEAKIUIX;

OCYILECTBJISATh CAMOKOHTPOJIb JEATEIIbHOCTM HAa OCHOBE CaMOaHalIn3a |
CaMOOIICHKH.

lIpeomemmusie pe3ynomamol

[IpenMeTHbIC Pe3yabTATHI 110 YUYEOHOMY MPEIMETY « XUMUS» B COOTBETCTBUHU C
®I'OC obecnieynBaroT:

10 xnacc

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «Opranndeckas XUMUs OTPaKaroT:

c(hOpMHUPOBAHHOCTH MIPEJCTABICHUI: O MECTE U 3HAYCHUU OPraHUYECKON XUMHHU
B CHCTEME €CTECTBEHHBIX HayK M €& pOJId B OOECIICUCHUH YCTOMYMBOIO Pa3BUTHS
YeJI0BEYECTBAa B PEIICHUH TPOOJIeM DKOJIOTUYECKOM, HHEPreTHYECKOW M MHUIIEBOM
0€30MacHOCTH, B Pa3BUTHUM MEIUIIUHBI, CO3/JaHMM HOBBIX MAaTEPHUAIOB, HOBBIX
UCTOYHUKOB DHHEPruu, B OO0ECICUCHUH PaAlMOHAIBHOTO MPUPOJOINOIL30BaHUS, B
dbopMHUpOBaHUE MUPOBO33PEHUS U OOIICH KYJIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTHUUECKHU
000CHOBAHHOT'O OTHOIIICHHSI K CBOEMY 37I0POBBIO U IPUPOTHOM Cpefie;

BJIAJCHUE CHUCTEMOM XUMHYECKHX 3HAHUM, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATHUS — XUMHYECKUH DJIEMEHT, aToOM, SJIpO W DJIEKTPOHHAas
o0oJiouka aroma, s-, P-, d-aToMHBIE OpOUTAIIM, OCHOBHOEC M BO30Y)KIEHHOEC COCTOSTHHS
aTomMa, THOpWAM3aIMS aTOMHBIX OpOUTalie, WOH, MOJIeKyJia, BaJCHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTh, CTEIIEHh OKUCIICHUS, XUMUUYECKasi CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIPHBIM 00BEM, YrIepOIHBIN CKeleT, (PyHKIMOHAIbHAS TPYMIMa, PaJuKal,
CTPYKTYpHBIE (GOpMyIbl  (pa3BEPHYTHIC, COKpAIIEHHBIE, CKEJETHBIE), HW30MEPHS
CTPYKTypHasi ¥ MPOCTPAaHCTBEHHas (reoMeTpuuecKas, ONTUYECKas), H30MEPHI,
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TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YTJIEBOAOPOIbI, KHCIOPOJI- M a30TCOAEpPKALINE
OpraHMYEeCKHE  COCIUHEHHS,  MOHOMEp,  IOJUMEp,  CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCAMHEHUS; TEOpUHU, 3aKOHbI (mepuoauyeckuii 3akoH /Jl.
N. MenpneneeBa, Teopusi CTpOCHHUSI opraHuyeckux BemiecTB A. M. byTiepoBa, 3akoH
COXpPAaHEHHsS MAacChl BEILECTB, 3aKOH COXPAaHEHHS M MPEBPALICHUS SHEPIHUU IIPH
XUMHUUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN  S3bIK  XHUMHH,
MHUPOBO33PEHUECKUE 3HAHUs, JIEKAINIME B OCHOBE ITOHUMAHHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBJICHUM; MPEACTaBICHUS O MEXaHM3MaX XUMHUYECKUX
peakiuii, TepMOJUHAMUYECKIX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUS, O
B3aMMHOM BJIMSIHUM aTOMOB M TpYyNN aToOMOB B MoOJEKynaX (MHAYKTUBHBIA U
Me3oMepHbIit dddexTol, opueHTantsl [ u Il pona); dakronoruyeckue cBeneHUS O
CBOMCTBaX, COCTaBe, IIOJYyYEHHUH M O€30IaCHOM HCIIOJb30BAHUM BaKHEUIIUX
OpraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOW MESITEIbHOCTH YENOBEKa, OOLIUX
Hay4YHBbIX [MPUHIMIAX XHUMHYECKOrO0 TMPOU3BOACTBA (HAa NpuUMepe IPOU3BOJICTBA
METaHoJIa, epepadoTKu HEDTH);

chOpPMUPOBAHHOCTh YMEHHI: BBIABISTh XapakTEpPHbIE NPHU3HAKK TOHSTHUH,
YCTAaHABJIMBATh UX B3aWMOCBS3b, HCMOJIB30BATh COOTBETCTBYIOIIME IOHATHUS TPH
ONMCaHHUH COCTaBa, CTPOEHHUS U CBOMCTB OPTaHUYECKUX COECTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJISI COCTaBJICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POpMYJ OpraHUYECKUX
BELIECTB;

COCTaBJIAATh YPABHEHHSI XMUMHUYECKUX PpEAKIUA M PaCKPbIBaTh HX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaxuuii OCPEACTBOM COCTaBJICHUS
ANIEKTPOHHOTO OajaHca ATHX PEeaKIHi, peakiuii HOHHOTr0 OOMEHa MyTEM COCTaBIICHMUS
UX TIOJIHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHEHHII;

W3rOTaBIMBATH MOJIEIN MOJIEKYJI OPIraHMYECKUX BEIIECTB JIs WLIOCTPALUH UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpPMUPOBAHHOCTh YMEHUM: yCTAHABIMBATh MNPUHAIC)KHOCTh H3YUYCHHBIX
OpPraHMYECKHUX BEIIECTB MO UX COCTaBY M CTPOCHHUIO K OMPECIEHHOMY KJIacCy/TpyTie
COCJIMHEHHUH, 1aBaTh UM Ha3BaHUs 10 cucrematuueckoii Homenkiatype (IUPAC)
Y MIPUBOJINTH TPUBUAJIbHBIE HA3BAHUS ISl OTACIbHBIX MPEACTABUTENECH OpPraHM4YeCKUX
BEIIECTB  (PTWJICH, aIleTWJICH, TOJIyOJ, TJIMIIEPUH, OTUJICHTJIUKOIb, (EHO,
dopmanbaerus, ameTanbAerujl, aleToH, MypaBbHUHAs KHUCIOTa, YKCYCHas KHUCJOTA,
CTeapuHOBasi, OJICMHOBAs, MAJIBMUTUHOBAs KHUCJIOTHI, TJWLWH, ajJaHWUH, MajabTO3a,
GpyKTO3a, aHWJINH, TUBUHUI, U30TPEH, XJIOPOIPEH, CTUPOJI U JPYTHUE);

chOPMUPOBAHHOCTh ~ YMEHHS OMPENSTATh  BHJI  XHMHUYECKOM  CBS3M B
OpPraHWYECKHUX COECIMHEHHUX (KOBAJECHTHAasl U MOHHAS CBS3b, G- U T-CBSA3b, BOJOPOAHAS
CBSI3b);
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chOPMHUPOBAHHOCTh ~ YMCHHUS IPUMEHSITh  TOJIOKEHUS  TEOPHH  CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa miis 0ObSCHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA TUMTUYHBIX MPEICTABUTEICH PA3IMYHBIX KIACCOB OPTaHUYECKUX
BEIIECTB: AJKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, AJIKAJUCHOB, aJKWHOB, apOMaTHUYECKUX
YTIIEBOJOPOJOB, CHUPTOB, aJbACTUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX H
CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHMH W aMHMHOB, aMHHOKHCIJOT, OEJKOB,
yIiaeBoJ0B (MOHO-, U- W TOJIMCAXapUIOB), WLIIOCTPUPOBATH I€HETUYECKYIO CBA3b
MEXJYy HHUMH YpPaBHCHUSIMH  COOTBETCTBYIOIIMX  XUMHUYECKHX  pEakluil c
UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYI;

c(hOpMHUPOBAHHOCTh YMEHHS TTOATBEPKIaTh HA KOHKPETHBIX TIPUMEPAX XapaKTep
3aBHCHUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHMYECKHX COCTUHEHHUI OT KPaTHOCTH U
TUTIAa KOBAJICHTHOU CBSI3U (G- U M-CBS3H), B3AUMHOTO BIUSHUS aTOMOB U TPYII aTOMOB
B MOJIEKYJIax;

chOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh HCTOYHHKU YIJIEBOJOPOIHOIO
CoIpbst (He(Th, IPUPOJIHBIN Ta3, Yrolib), CHOCOOBI €ro MepepadoTKu U MPAKTHUYECKOE
IPUMEHEHUE IPOJYKTOB MEepepadOTKy;

c(OpMUPOBAHHOCTh BIQJICHUS CHUCTEMON 3HAaHUH O ECTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHWS — HAOMIOEHUU, HM3MEPEHHH, MOJCITUPOBAHUHU, JKCIEPUMEHTE
(peaTbHOM W MBICIICHHOM) U YMEHUS MPUMEHSITh 3TH 3HAHUS,

c(OpPMHUPOBAHHOCTh YMEHHUS MPHUMEHITh OCHOBHBIE OMEPAIMH MBICIUTEIHHON
JESTeIbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, O0OOIIeHHe, CHCTEMaTU3allUIo,
BBISIBJICHUE TMPUYUHHO-CJICICTBEHHBIX CBSI3€M — i M3Y4YEHUsI CBOMCTB BEIECTB U
XAMHUYECKUX PEAKIIUN;

c(hOPMHUPOBAHHOCTh YMEHUH: BBIABISTH B3aUMOCBS3b XHMHUYECKUX 3HAHHUHN C
MOHITHIMH U MPEJCTABICHUSIMH APYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB i Oojee
OCO3HAHHOTO MOHUMAaHUS CYLTHOCTH MaTepUaIbHOTO €IMHCTBA
MUPA, UCTIOJIb30BATh CUCTEMHBIC 3HAHUS MO OPTaHUYECKOW XUMHUU ISl OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIONINUX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMUYECKUM (popMysiam u
YpaBHEHUSAM XUMHUYECKUX PEaKIMi C MCTOJb30BaHUEM (PU3MUECKUX BETWYWH (Macca,
00BEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON
CTOPOHBI: PACUETHI MO HAXOXKJACHUIO XUMUYECKON (OPMYIIbI BEIIECTBA MO U3BECTHHIM
MAacCOBBIM JIOJIIM XHUMHUYECKHX D3JEMEHTOB, TPOAYKTaM CrOpaHUs, I[UJIOTHOCTH
razo00pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHMIA: MPOTHO3UPOBATh, aHAJIU3UPOBATh U OLEHUBATH C
MO3UIUHN SKOJOTHYECKOW OE30MacCHOCTH MOCIEACTBUS OBITOBOM U MPOU3BOACTBEHHOU
JeSITeIbHOCTH YelioBeKa, CBSI3aHHOU C nepepadboTKoM BEIIECTB,

24



HCIIOJIb30BaTh MOJYYEHHbIC 3HAHUS Ui MPUHATHS TPAMOTHBIX PELICHH MpoOJieM B
CUTYyalUsX, CBI3aHHBIX C XUMUEH;

chOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIBHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUM IKCIIEPUMEHT (TOJIyYeHUE U M3y4YeHUE CBOMCTB OPraHWYECKHUX BEIECTB,
KaueCTBEHHBIC PEAKIMU YTIIEBOJIOPOJIOB PA3IUUYHBIX KJIACCOB U KUCIOPOJACOAEPKAIINX
OpPraHMYECKUX BEIIECTB, PEIICHHWE SKCIEPUMEHTAIBHBIX 3aJad IO pPaclo3HABaHUIO
OpPraHMYeCKUX BEIIECTB) C COOJIIOJEHHEM TIpaBUJl 0OE€30MacHOTO OOpalieHus ¢
BEIIIECTBAMH W JTAOOPATOPHBIM 000pyI0BaHUEM, (DOPMYIUPOBATH I€Ih HCCIICIOBAHMS,
IPEACTABIIATH B pa3IMYHON dbopme pEe3yabTaThI DKCIIEPUMEHTA,
aHaJM3UPOBATh U OLIEHUBATH UX I0CTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHHUIA:

coOJirofaTh TMpaBWia IKOJOTHYECKH I11€JIECOO0PAa3HOr0 TMOBEICHUS B OBITY U
TPYJOBOM JIESITEILHOCTA B LEIAX COXPAHEHHUS CBOETO 3JI0POBbs, OKpPY)KArOIIECH
MIPUPOAHON Cpelibl U TOCTUIKEHHUS €€ YCTONYUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JEWUCTBUS Ha IKUBBIE OpPraHU3MBbl
ONpeAeIEHHBIX OPraHUYECKUX BEUIECTB, HOHMMAas cMmbich nokaszatens [T/K;

aHAJIM3UPOBATh 1E€JIECOO00PA3HOCTh TMPUMEHEHHsS] OpPraHWYECKHUX BEIIECTB B
POMBIIIUIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHUS PUCK-TIONb3a;

c(hOpPMUPOBAHHOCTh ~ YMEHHMI: OCYIIECTBIIATh  IEJICHANPABICHHBIA  MOUCK
XUMHUUYECKON HH(pOpPMAIMU B Pa3IMYHBIX HCTOYHUKAX (HaydyHass U y4yeOHO-HaydHas
auTepatrypa, CcpelacrtBa  MaccoBod — umH(opmaumu, HWHTEepHeT W npyrue),
KPUTHYECKH aHAJTU3UPOBATh XUMHUECKYIO nH(popmaIuio, nepepadbaThiBaTh €€
Y UCIIOJIB30BaTh B COOTBETCTBUH C ITOCTABJICHHON yueOHOM 3a1aucii.

11 knacc

[IpeameTHBIE pe3yabTaThl OCBOCHUSI Kypca «OO0IIas u HeOpraHuueckass XuMusD»
OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBJICHUN MPUPOJIbI, O MECTE U 3HAYECHUU XUMUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ POoJidi B 0OECIEUEeHUHM YCTOWYHMBOTO pPa3BUTHS, B
pelIeHUH IPOOJIEM DKOJOTHYCCKOM, DHEPreTHUCCKOM W MHINEBOM O€30IacHOCTH, B
Pa3BUTUM MEAUIMHBI, CO3[JaHMU HOBBIX MAaTEPHAIIOB, HOBBIX UCTOYHUKOB DHEPTUH, B
obecrieueHnn palMOHAIBHOTO MPUPOIOTIOIB30BaAHUS, B dbopmupoBaHUHT
MHUPOBO33PEHUSI U OOIIECH KyJIbTyphI YEIOBEKa, a TAKKE IKOJIOTHIECKH 0OOCHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 3/I0POBbIO U MPUPOIHON Cpejie;

BJIQJICHUE CUCTEMO XUMHUYECKUX 3HaHUH, KoTopas BKJTIOUAET:
OCHOBOIIOJIATAIOIINE MOHITUS — XUMUYECKUU DJIEMEHT, aToM, SIIPO aToMa, W30TOIIbI,
JIGKTpOHHAas 000J0Yka aroma, S-, pP-, O-aTOMHbIe OpOWTANIHM, OCHOBHOE W
BO30YXIEHHOE COCTOSTHUS aTOMa, THOpUIU3aIlis aTOMHBIX OpOUTaseii, HOH, MOJIEKya,
BAJICHTHOCTh, AJIEKTPOOTPUIIATEIbHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b
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(KoBaJIeHTHasi, MOHHAsl, METa/NIMuecKas, BOJOPOJHAs), KPUCTAIIIMYECKash PEIIETKa,
XUMHYECKas PEAKLHUs, PACTBOP, DJICKTPOJHTHI, HEIJICKTPOJHUTHI, 3JIEKTPOIUTHYECKAS
OUCCOLMAIMs, CTENEHb JUCCOLUMAIMUA, BOJOPOJHBIM TMOKa3aTeldb, OKHUCIHTEIND,
BOCCTAHOBHUTENb, TEIUIOBOM A(h(EKT XMUMHUYECKON peaKkiuu, CKOPOCTb XUMUYECKOU
peaKkuyu, XUMHUYECKOE PABHOBECHUE; TEOPUU M 3aKOHBI (TEOPUS JIEKTPOJIUTHUYECKOU
aucconyanuu, nepuoandyeckud 3akoH J[.M. MenaeneeBa, 3aKOH COXpPaHEHUsS MacChl
BEIIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS YHEPTUU MPU XUMUUYECKUX PEAKIUSIX,
3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB, 3aKOH JICMCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3BIK XHMHUH, MHPOBO33PEHUECKHE 3HAHUA, JIEKAIIHNE B OCHOBE
NOHMMAHUSl TPUYMHHOCTH W CUCTEMHOCTM XUMHUYECKUX SBICHHUI; COBPEMECHHBIC
NPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHU3MaxX XHMMHUYECKUX PEaAKIHM,
TEPMOJUHAMUYECKHUX
U KUHETHYECKMX 3aKOHOMEPHOCTSX HX MPOTEKAHUS, O XMUMHUYECKOM pPaBHOBECHUH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJOTMYECKHE CBEACHUS O CBOMCTBaX,
COCTaBe, MOJYYEHHH M OE€30MaCHOM HCIOJIb30BAHUM BAKHEHIINX HEOPTaHUYECKUX
BEHIECTB B OBITY M TPAKTUYECKOW JIESITEIIBHOCTH YeNOBEKa, OOIIUX HAyYHBIX
NPUHLIHUINAX XUMUYECKOTO TIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBIABIATH XapakTepHBIC MIPU3HAKU
MOHSITUN, YCTAaHABIUBATh UX B3aWMOCBSI3b, UCMIOJIB30BATh COOTBETCTBYIOIIAE TMOHSITUA
MIPY ONMCAHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMUPOBAHHOCTh YMEHHMS UCIOJb30BaTh XUMHUYECKYH) CHUMBOJMUKY IS
cocTaBieHus1 (HOPMYJT BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIUH, CUCTEMATUYECKYIO
HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTAEIbHBIX BEILECTB;

c(hOpPMUPOBAHHOCTh YMEHHUS ONPEEIATh BaJCHTHOCTh M CTETNEHb OKHUCIICHUS
XUMUYECKUX DJJIEMEHTOB B COCIWHEHHUSX, BUJ XHUMHYECKON CBsI3M (KOBAaJCHTHAS,
WOHHAsI, METAJJTMYECKasi, BOJOPOJAHAsS), TUIl KPUCTAITMYECKON PEHIETKH KOHKPETHOIO
BEIIICCTBA;

c(hOpPMUPOBAHHOCTh YMEHUS OOBICHSATH 3aBUCUMOCTb CBOMCTB BEIIIECTB OT BHJA
XUMUYECKONW CBS3M M THUIA KPUCTAJUIMUECKOW pPEmETKH, OOMEHHBIA W JIOHOPHO-
AKIIEITOPHBIN MEXaHU3MbI 00Pa30BaHMUs KOBAJICHTHOW CBSI3U;

chOpPMHUPOBAHHOCTh YMEHUM: KIaCCU(UIIMPOBATh: HEOPTaHMUYECKUE BEIIECTBA
[0 UX COCTaBY, XMMUYECKUE PEAKIMU IO Pa3JIUYHbIM MPU3HAKaAM (YUCITYy U COCTaBY
pearupymromux BeIIECTB, TEIJIOBOMY J(MQEeKTy peakiuu, HU3MEHEHHUIO CTeleHeH
OKUCIICHHSI  DJIEMEHTOB, OOpPaTUMOCTH, YYacCTHUIO KaTaju3aropa U Jpyrue);
CaMOCTOSITEJIbHO BRIOMPATh OCHOBAHUSI M KPUTEPHUHU [JIs1 KJIacCU(PUKAIUU U3ydaeMbIX
BEIIIECTB U XUMHUUYECKUX PEAKIUN;

chOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICT TEPHOIUYECKOro 3akoHa JI.
N. MenpneneeBa u JeMOHCTPUPOBATh €T0 CHUCTEMATHU3HPYIONIYIO, OOBSICHUTEIBHYIO U
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MPOTHOCTUYECKYIO QyHKIUY;

chOpPMHUPOBAHHOCTh YMEHUM: XapaKTEPHU30BaATh AJIEKTPOHHOE CTPOEHHUE aTOMOB
U HOHOB XMMHYECKHUX DJIEMEHTOB NEpPBOro—4eTBEPTOro mnepuonoB llepuomuyeckoi
cuctembl JI.V. MenpeneeBa, UCHONB3YSl TMOHATUS <«IHEPTETUYECKUE YPOBHU,
(QHEPreTHYECKUE TMOAYPOBHU», «S-, P-, d-aTOMHBIE OpOWTaIN», «OCHOBHOE W
BO30Y)KJIEHHOE DSHEPreTUYECKUE COCTOSHUSA aToMay; OOBSICHITH 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMHUYECKUX 3JEMEHTOB M MX COCIWHEHUU MO TMepuojaM Hu
rpymnam [lepunonnueckon cucremsr . M. MenaeneeBa, BaJe€HTHbIE BO3MOYKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHHS UX DJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh (ommHMCHIBATH) obmmue
XUMHUYECKHE CBOMICTBA BELECTB Pa3IUYHBIX KIJACCOB, MOJATBEPKJATh CYIIECTBOBAHUE
TEeHETUYECKON CBSI3M MEXIy HEOPTraHMUYECKUMH BEIECTBAMHU C MOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMHUUECKUX PEaKIUH;

c(OpMHUPOBAHHOCTH YMEHHSI paCKpbIBaTh CYIITHOCTbD: OKHUCIIUTETHHO-
BOCCTAaHOBHUTEIBHBIX PEAKIIUNA MTOCPEICTBOM COCTABJICHHSI JIEKTPOHHOTO OajlaHCca ITUX
peakuuii; peakuii HOHHOrO OOMeHa IMyTEM COCTaBJIEHMS UX IMOJIHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHUH; peakuuid TUApoiM3a; peakuuid KomIuiekcooOpa3zoBaHus (Ha
npUMepe THIPOKCOKOMITJIEKCOB IIUHKA U AIFOMUHMUS);

cOPMUPOBAHHOCTh ~ YMEHHUS OOBSACHATH  3aKOHOMEPHOCTH  MPOTEKaHUs
XUMHYECKHX peaKIHid C Yy4ETOM HUX DHEPreTHYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUS CKOPOCTH XMMHUYECKON PeaKIMH B 3aBUCHMOCTH OT Pa3IMYHBIX (aKTOPOB,
a TaKXKe XapaKTep CMEIIECHUS XUMHUYECKOTO PABHOBECHs MOJ BIMSHHEM BHEITHHX
BoznericTBuil (mpunnumn Jle [llarense);

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh XMMHUUECKHE pPEaKLuH, Jiexkallnue
B OCHOBE NMPOMBILIUICHHOTO TMOJYYEHUsI CEpPHOIM KHUCIIOTHI, aMMHaKa, 00Iue Hay4dHbIE
PUHLINIIBI XUMHUYECKHUX IPOU3BO/JICTB; 1€J1€CO00pa3HOCTh IPUMEHECHHUS
HEOPTaHMYECKHX BEIIECTB B MPOMBIIUIEHHOCTH W B OBITY C TOYKHA 3pEHUSA
COOTHOIIIEHUS PUCK-TIONB3a;

c(OpMHUPOBAHHOCTH BIAJICHUS CHCTEMOM 3HAHWI O METO/IaX HAyYHOTO MO3HAHUS
ABJICHUW TPUPOJBl — HAONIOEHUE, H3MEPEHHE, MOJCIUPOBAHUE, HKCIEPUMEHT
(peanbHBIA W MBICIICHHBIM),  HCIOJB3yeMbIX B  E€CTECTBEHHBIX  HayKax,
YMEHHS IPUMEHATh 3T 3HAHMSI TPU SKCIEPUMEHTAIbHOM HCCIIEJOBAaHUHM BELIECTB U
U1 OOBSICHEHUS! XUMUYECKUX SIBJIICHUH, UMEIOIIUX MECTO B MPHUPOAE, MPAKTHUECKOU
JESTEIIbHOCTH YeJIOBEKa M B TIOBCEIHEBHOM KU3HU;

c(OPMHUPOBAHHOCTh YMEHHSI BBISIBISITH B3aWMOCBSI3h XMMHUYECKUX 3HAHUU C
MOHSATUSIMH U TIPEACTABICHUSMHU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl OoJee
OCO3HAHHOTO TOHMMAaHUS MaTePHAILHOTO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHMSI MPOBOAUTH PACUETHI: C MCIOIb30BAHUEM MOHATUN
«MaccoBasi JIOJIA BEIIECTBA B PAcTBOPE» M «MOJSIpHAs KOHIIGHTpAIUS»; MAaccChl
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BelIECTBa WM 00bEMA raza Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce UM 00BEMY
OJIHOTO M3 YYacCTBYIOLIUX B PEaKLUU BEUIECTB; TEIUIOBOTO AP (eKTa peaklnn; 3HAUCHUs
BOJIOPOJHOTO TIOKAa3aTelil pPacTBOPOB KUCIOT W IIEJIOYEH C H3BECTHOM CTEHEHBIO
JUccolranuu; Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) NMPOIYKTa PEAKIIUU, €CIH OJHO
W3 HMCXOJHBIX BEUIECTB JAHO B BHUJIE PACTBOpPa C OMNPEACIEHHOW MACCOBOW JOJEU
pacTBOPEHHOTO BEIIECTBA WJIM JaHO B HU30BITKE (MMEET MPUMECH); JOJHU BBIXOJa
MPOJYKTa peaklnu; 00bEMHBIX OTHOILIICHUH Ta30B;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENBHO IJIAHUPOBATh W MPOBOAMUTH
XUMHYECKHM JKCIIEPUMEHT (IIPOBEICHUE PEAKIUII MOHHOrO OOMEHa, MOATBEPKICHUE
KayeCTBEHHOTO0 COCTaBa HEOPIaHWYECKUX BEIIECTB, OMPEICICHHUE CPENbl PacTBOPOB
BEIIECTB C IMOMOIIBI0O MHAMKATOPOB, M3YyYEHUE BIMAHUS PA3NUYHBIX (PAKTOPOB Ha
CKOPOCTb XMMHUYECKOM pEaKIMh, PEHIEHUE HKCIEPUMEHTAIbHBIX 3aJad [0 TeMaMm
«Metamel» u «Hemeramb») ¢ cobmofgeHueM mpaBuil 0e30MacHOro OOpamieHus C
BEILIECTBAMH M JTAOOPATOPHBIM 000pYyI0BaHHUEM, (DOPMYIUPOBATH LEIh HCCIEIOBAHMUS,
NPEACTAaBIATh B Pa3IMyHON (opMe pe3ysbTaThl AKCIEPUMEHTA, AHAIU3UPOBATh U
OLICHUBATh X JOCTOBEPHOCTH;

c(OPMUPOBAHHOCTh YMEHMI: COOMIOAATh MpaBWia IMOJIb30BAHUS XUMHYECKOU
nocyaod u J1abOpaTOpHbIM O0OpynOBaHMEM, OOpallleHus C BELIECTBAaMU B
COOTBETCTBUU C MHCTPYKLMSIMU IO BBIITOJHEHHUIO JA0OOPATOPHBIX XUMUYECKUX OMBITOB,
AKOJIOTMYECKH LEIeCO00pa3HOro MOBEIEHUS B OBITY M TPYIOBON JEATEIBHOCTU B
LEJSAX COXPAHEHUS! CBOETO 3/I0POBbs, OKPYXAIOLIEH MPUPOJHON Cpelibl U JOCTHXKEHUS
e€ yCTOMUYMBOrO Pa3BUTHs, OCO3HABATH OMACHOCTh TOKCHUYECKOTO JEHCTBUS HA KUBbIE
OpraHu3Mbl ONPEIEIEHHBIX HEOPraHWYECKUX BELIECTB, MOHMMAs CMBICJ IOKA3aTems
ITAK;

C(OPMUPOBAHHOCTh ~ YMEHHMIl: OCYLIECTBIISITH II€JICHANIPABICHHBIA  OUCK
XUMHUYECKOH MH(OpPMAlMM B Pa3IUYHBIX HMCTOYHHMKAX (HaydyHas W ydyeOHO-Hay4yHas
auTeparypa, CpeicTBa maccoBoll MHpopmauuu, MHTEpHET W npyrue), KpUTHUECKU
aHAIU3UPOBATh XUMUYECKYI0 HMH(pOpMAIINIO, TepepadaTbiBaTh €€ M HCIOJIb30BATH B
COOTBETCTBHUHU C MTOCTABJICHHOHN yueOHOM 3a1auei.

TemaTHuyeckoe NVIAHUPOBAHUE
€ YKa3aHUEM KOJIHYeCTBA aKaJIeMUYEeCKHX YacoB,
OTBOJMMBIX HA OCBOCHHE KAKA0M TeMbl y4eOHOr0 NpeaAMeTa U BO3MOKHOCTh
HCIOJIb30BAHMS 110 ITOM TeMe JIeKTPOHHBIX (HU(PPOBHIX) 00pPa30BaATEIbHBIX
pecypcoB, B TOM 4YHcJIe ¢ Y4eTOM padoueii mporpaMMbl BOCIMTAHUA™

10 knace
Ne Koxa-Bo DJIEKTPOHHbBIE
Tema ypoka JJIeMeHTBI COAePKAHUS
n/n 4acoB (undposBbie)
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oOpa3oBaTe/ibHbIE
pecypcsbl

Pa3zgea 1.

TeopeTuquKne OCHOBBI opralmqeacoii XUMHUHU

11

[Ipeamer OpraHNYeCKOn
xumuu. Teopus crpoeHus
OPraHN4YeCKUX COCIMHEHUMN
A. M. bytieposa

[Ipenmer u 3HaUeHUE
OPraHUYeCKOW XUMHUH,
MIPEJICTaBICHUE O
MHOT000pa3uu
OpraHNYeCcKHUX
COCIMHECHUM.
DJIEKTPOHHOE CTPOCHUE
aToMa yriepoJa:
OCHOBHOE U
BO30YXJICHHOE
cocTosiHus. BaneHnTtHbie
BO3MO>XHOCTH aToMa
yriaepoaa. XuMudeckas
CBS3b B OPraHUYECKUX
coeuHeHUsX. TUrbl
rudpuan3anuy aroma
yriepoaa. MexaHnu3mbl
o0pa3zoBaHUs
KOBAJIEHTHOM CBSI3U
(oOMeHHBIN 1
JIOHOPHOAKLIETITOPHBI).
Tunsl nepekpbIBaHUS
aTOMHBIX opOuTanei: o-
U m-cBsi3u. OIMHapHas,
JIBOMHAs U TpOHAA
cBs3b. CriocoObl pa3pbiBa
CBSI3€H B MOJIEKYJIax
OpPraHMYECKUX BEILECTB.
ITousatie o cBOOOHOM
paaukane, Hykieoduie u
anextpoduie. Teopust
CTPOEHUS
OpraHMYECKUXCOETUHEHH
i A.M. bytiiepoBa u ee
COBPEMEHHOE pa3BUTHE —
CTPYKTYpHasi TEOpUs
OpraHUYeCcKHUX
COEIMHEHUN. 3HAaUeHHE
TEOPUHU CTPOCHUS
OpraHUYECKUX
COECTMHEHUN.
MonexynspHbie 1
CTPYKTYpHBIE (POPMYJIBL.
CtpyKTypHBIE POPMYITBI
Pa3IMYHbIX BUJOB:
pa3BepHyTas,
COKpallleHHas,
ckenetHasd. M3omepus.
Buasl nzomepun:

https://lib.myschool.e
du.ru/content/5445
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CTPYKTYpHas,
IIPOCTPAHCTBEHHAS.

DOnekTpoHHBIE 3P hEKThI
B MOJIEKYJIax
OpraHNYeCcKHUX
COCIMHECHUM.
NHAyKTUBHBINA U
Me30MepHBI 3 (HEeKThI.
[IpencraBnenue o
KJIacCU(UKALIUN
OpPraHUYECKUX BEIIECTB.
[TonsTHE O
(YHKIIMOHATILHOM
rpynme. I'omonorus.
["'oMonoruyeckue pssbl.
Howmenkiarypa
OpraHUYeCcKHUX
COCIMHEHU N
(cucremaruyeckas u
TPUBHUAJIbHBIC HA3BAHUS).
OcobenHoctu u
KJ1accuukanms
OPraHNYECKUX PEaKIIUM.
OKHUCAUTENTEHOBOCCTAHO
BUTEIIHHBIC PEAKIINU B
OpraHNYeCKON XUMUHU.
DKCIepUMEHTAIbHbIE
METO/IbI U3yUYCHHS
BEIIECTB U UX
[IPEBPALLICHUIL: ®
JlemoHCTpanmu: —
03HAaKOMJIEHHE C
oOpa3iamu
OpraHWYECKHUX BEIIECTB
U MaTepuaiaMy Ha UX
OCHOBE; — OTIBITHI MO
MpPEBPAILCHUIO
OpraHWYECKHUX BEIECTB
MIPY HarpeBaHUU
(nnaBieHue,
oOyrinuBaHue U
TOpEHHE). ®
JlaBGopaTopHbIe ONBITHI: —
MOJICIIUPOBAHUE
MOJIEKYJI OpraHMYeCKHX
BEIECTB

Pa3nea 2. Yraesogopoasi
AJIKaHEBI.
[Ipenenbubie ['omostornueckuit psg https://lib.myschool.e
2.1 | yrmeBogopoabl — ajKaHbI, 5 aJKaHOB, OOIIas du ru-/confent/S 447 '
[IMKJIOAIKAHbI dbopMyIna, HOMEHKIIATypa '

U U30MEPHUSL.
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DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ
QJIKaHOB, Sp3 -
ruOpuan3aIys aTOMHBIX
opOuTanei yriepona, G-
cBs13b. Kondopmepsr.
Pu3NYECKUE CBOMCTBA
aJIKAaHOB. XUMHUYECKHE
CBOWCTBA aJIKaHOB:
peaKuy 3aMeIIeHus,
HU30MepH3aIH,
JIETUIpUpOBaHUS,
[IUKITU3AIUH, TTHPOJTN3A,
KpEKHUHTa, TOPEHUSI.
Haxoxnenue B mpupoze.
Crioco0bl monTyueHust u
MIPUMCHCHUE
ankaHoB.l[ukmoankaHeL.
Ob6mas dpopmyina,
HOMCHKJIATypa U
uzomepusi. OcobeHHOCTH
CTPOCHUS M XUMHUYCCKHIX
CBOMCTB MaJIbIX
(uMKIIOIpOIaH,
IUKJI00YTaH) 1 OOBIYHBIX
(UMKIIOTIEHTAaH,
IIUKIIOTEKCaH)
MUKJI0ATIKaHOB. CII0COOBI
MOJTyYeHUs U
MIPUMCHCHUE
[IUKIIOAJIKAHOB.

2.2

HenpenenbHubie
YTJIEBOIOPOJIBI:

AJIKCHBI,

AJIKaaAUCHBbI, aJIKWHBI

14

AJIKEHBI.
l'omonornueckui  pan
aJIKCHOB, oO1as
hopmyuna,
HOMEHKJIaTypa.
DNIEKTPOHHOE u
MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJI
AJIKEHOB, sp2 -
ruOpuan3aIysl aTOMHBIX
opOuTaneit yriepoaa, o-
u m-cBs3u. CTpyKTypHas
U reoMmerpuyeckas (Iuc-
TpaHc-) U30MEPUS.
du3nyecknue  CBOMCTBa
QIKEHOB.  XUMHUYECKHE

CBOMCTBA: peakuuu
IIPUCOEANHEHMUS],

3aMeIleHUs B a-
I10JIO’KEHUE npu

https://lib.myschool.e
du.ru/content/4708
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IBOMHOU CBSI3H,
MOJIMMEPU3AIUU 51
OKHCJICHHS.
IIpencrasnenue 0
MeXaHU3Me peaKIuu
ANEKTPOPUITLHOTO
MIPUCOCTUHECHHUSI.
IIpaBuno
MapKkoBHHUKOBA.
KauecTBenHnble peakuuu
Ha  JBOHMHYIO  CBS3b.
CriocoObl  mosyueHHst H
MPUMEHECHHUE  AJKEHOB.
AJnKaaueHsl.
Knaccudukamms
aJKaJuCHOB
(comnpshKEHHBIE, N30 TMPOB
aHHBIC,
KyMYJUPOBaHHBIE).
Ocobennoct
AJIEKTPOHHOTO CTPOCHUS
A XHUMHYECKHX CBOWCTB
CONPSDKCHHBIX  JTUEHOB,
1,2- H 1,4-
MIPUCOCTUHECHHE.
ITonmumepusanus
CONPSDKEHHBIX  JTUEHOB.
CrnocoObl mosyyeHHust U
MIPUMEHEHNE
aJKagueHOB.  AJIKUHBI.
I'omonoruueckuit pan
AJIKMHOB, oO1as
dbopmyna, HOMEHKJIATypa
5 HU30MEpHs.
DIIEKTPOHHOE "
MPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKYJT
AJIKMHOB, sp-
TuOpHUANU3AIUS
AIIEKTPOHHBIX OpOHTaNeit
aToMa yraeposa.
®du3znueckue  CBOMCTBa
aJIKUHOB.  XHWMHYECKHUE

CBOMCTBA: peaknuu
MPUCOEANHEHMUSI,
JUMEpU3aLN u
TpUMepHU3allH,
okucinenusd. Kucinornsle
CBOMCTBA aJIKUHOB,
HUMEIOLIUX KOHILIEBYIO
TPOMHYIO CBSI3b.

KauecTBeHHbIE peEaKIUU

32




Ha  TpPOMHYIO  CBS3b.
CriocoObl  mosTyueHHst |
HPUMEHEHHE aJIKHHOB

Apomarnyeckue
YIJI€BOIOPOBI.
I'omonoruueckuit pan
apeHoB, ooO11as ¢popmyIa,

HOMEHKJIATypa "
u3oMepust. DIEKTPOHHOE
u MPOCTPAHCTBEHHOE
CTpOECHHE MOJIEKYJIbI
6enzomna.llpaBuio
apOMaTHUYHOCTH,
MIPUMEPBI
apoMaTHYeCKHUX
COEIMHECHU .
duznyeckue  CBOMCTBA
apEHOB. XuMH4YeCcKue
cBoiicTBa O€H301a U €ro
TOMOJIOTOB: peaxiuu
3aMeIeHUs B
OCH30JIbHOM KOJBIE H
YIIEBOIOPOAHOM
paaukaie, peakuuu
93 ApomaTHyeckue [IPHUCOETUHECHHS, https://lib.myschool.e
' YIJIEBOIOPO/IBI (apEHBI) okucienue  romosoros | du.ru/content/14263
OeHzorna. Peakuun
ANEKTPOPUIBHOTO
3aMelIeHHS.
[IpencraBnenue 00
OpPUEHTHUPYIOIIEM
JEUCTBUU 3aMECTUTEIIEN
B OCH30JIbHOM KOJIbIIE Ha
npuMepe QIKWTBHBIX
pasivKaos,
KapOOKCUITLHOM,
THJIPOKCHUIIbHBIN, aMHHO-
U HUTPOTPYI, aTOMOB
rasoreHoB. OCOOEHHOCTH
XUMHAYECKUX CBOWCTB
CTUpOIIA.
[Tonumepwusanus
CTUpOIIA. Crioco0sl
TIOJTYYCHUS "
MIPUMEHEHUE
apOMaTHYECKHUX
YIII€BOIOPOJIOB.
[TpupoaHbrit ras.
[Ipuponnsie HUCTOYHUKHU [TommyTHBIE He(TSAHBIC .
24 yrFJ)IeI;oHnopoz[os u  ux rasm}.]T Hedtn q)I/I ed https://lib.myschool.e
du.ru/content/15479
nepepaboTka MIPOUCXOXKICHHUE.

Kamennplii  yronb wu
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POTYKTHI ero
nepepabotku. CrocoOs

nepepaboTKu Hedru:
MIEPEroHKa, KpPEKHUHT
(TepMHUUECKHH,
KaTaJIUTHYECKUIA),

pUGOPMUHT,  MHUPOIU3.
ITponykTsl nepepaboTKH
He(TH,UX MPUMEHEHUE B
NPOMBIIIICHHOCTH U B
OBITY. ['eneTnueckas
CBSI3b MEXTy
pa3IMYHBIMM  KJIacCaMu
YIJI€BOIOPOOB

2.5

l"anorennpon3BoIHbIE
YIJI€BOJIOPOIOB

DJEKTPOHHOE CTPOEHUE
raJIOr€HOIPOU3BOIHBIX
YIJIIEBOIOPOAOB.
Peaxnun 3aMELLIECHUS
rajjoreHa Ha THIPOKCHII,
HUTPOIPYIILY,
LUaHOTPyIILy,
amuHorpynmy. [leiictBue
Ha TaJOreHIPOU3BOJIHBIC
BOJHOTO M CIHPTOBOTO

pactBopa IIEJI0YH.
BzaumopeiicTBie
JIMTaJIOreHaJKaHOB c
MarHMeM W  IUHKOM.
ITonsTue 0
METAJTTIOOPTaHUYECKUX
COEIUHEHMAX.
Hcmons3oBanne

raJIOTEHIIPON3BOJHBIX B
ObITy, TEXHUKE U B
CHHTE3E.

DKCnepUMEHTAIbHBIE
METO/IbI H3yUYCHUS
BELIECTB u ux
IIPEBPALLECHMI: °
JeMoHcTpanuu: —
JIEMOHCTpALIHS
(bUBUIECKUX CBOWCTB
YIJIEBOIOPOIOB
(pacTBOpUMOCTb); -
KaueCTBEHHbIE pEaAKINU
YIJI€BOIOPOIOB
Pa3IUYHBIX KJIACCOB
(oGecrBeunBaHme
OpOMHOW WJIM HOTHOM
BOJIBL, pacTBopa
nepMaHraHaTa KaJIus,
B3aUMOJICHICTBHE

https://lib.myschool.e
du.ru/content/962
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alleTUJIEHAaC aMMHAauyHbIM
pacTBOpoM oKcHaa
cepebpa); — oOpasmbl
IUIaCTMAcC, KaydyyKoB H
PE3UHBI; — KOJUICKLIUHU
«HedTtp» u «Yromp»; —
BHJIeO(hparMeHT
«Bynkanuzanus
PE3UHBD». o
JlaGopaTopHBIE OMBITHI: —
03HAaKOMJICHHE c
o0Opa3uaMu  IacTMacc,
KayudyKOB M PE3HHBI, —
MO/JICJINPOBAaHHE
MOJIEKYJI YIJIEBOJOPOOB
U
raJOreHONPON3BOIHBIX;
— IOJIyY€HHE MeTaHa U
U3y4€HHE ero CBOMCTB; —
MOJIydCHUE aleTHIICHa |
U3y4€HHE €ro CBOMICTB. ®
[TpakTuyeckue pabOTHI:
Ne 1. [Toryuenue
ATUJICHA M U3Yy4YEHHE €ro
cBoMcTB. o PacuérHble
3aJjauu: — OIIpeJlesIeHue
MOJIEKYJISIPHOM (POPMYJIBI
OpPraHu9ecKOTO
BEIIIECTBA 10 MAacCCOBBIM
JIOTISIM aTOMOB
AJIEMEHTOB, BXOSIIUX B
ero COCTaB;—
HaXO0XJIeHHE
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHUYeCcKOro
COCIMHEHUSI 10 Macce
(06Bemy) MPOAYKTOB
CrOpaHusi; pacu€rsl II0
YPAaBHEHHIO XMMUYECKOMH
peaknuu

Pazpen 3. Kuciaopoacoaepxkamme — OpraHu4veckKue
coe/lMHEeHUs!
IIpenenvHbie
OJIHOATOMHBIE  CIIUPTBHI.
Crpoenue Momexkyn (Ha
npuMepe MeTaHolla | s
3.1 Cnuptsl. @enon 11 ATaHOJA). https://lib. myschool.e

l'omonornueckuit  psn,

oOrmras dbopmya,
u30Mepus,
HOMEHKJIATypa u

du.ru/content/4065
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KJaccuukams
cuproB.  Pusndyeckue

CBOIiCTBa CITUPTOB.
Bonoponnas CBS3b.
XuMHUYecKre CBOMCTBA:
peakuuu 3aMEILEeHHs,
JIeTUAPATAIIAH,
OKHCIICHHS,
B3aUMOJICHICTBHE C
OpraHUYECKUMH 51
HEOPTraHUYECKUMH
KHCIIOTaMHU.
KadecTtBenHass peakmus
Ha OJHOATOMHEIC
CITUPTHI.
DOHU3N0IOTrUIECKOe

ﬂeﬁCTBHe 9TaHOJIa u
MCTAHOJIa Ha OpraHu3M

YeJI0BeKa. Crioco6s1
MOJTyYCHUS u
pPUMCHEHHE

OJIHOATOMHBIX ~CITUPTOB.
ITpocTsie 3UpHI,
HOMEHKJIaTypa u
nzomepusa. OcoOeHHOCTH
bu3nyeckux u
XUMHYECKUX

CBOMCTB.MHOr0aTOMHBIC
CIIUPTHI: ATUJICHTIUKOIb
H TJIMLIEPUH.
duzngeckue Hu
XMMHYECKHE  CBOMCTBA:
peakiumn 3aMeIeHHs,
B3aUMOJICUCTBHE C
OpraHUYECKUMH u
HEOPraHUYECKUMH
KHCJIOTaMHU,
KaueCTBEHHasi  pPeaKIus
Ha MHOT0aTOMHBIE
CITUPTHI.
DOHU3NO0IOTrUIECKOe
JIECTBHE HAa OpraHu3M
YyeJIoBeKa. CriocoObI
MOJTyYEeHUSs H
MIPUMEHEHHE
MHOT'OaTOMHBIX CIIHUPTOB.
deHo. Ctpoenue
MOJIEKYJIBI, B3aMHOE
BIIUSIHHAE
TUAPOKCOTPYIIIBI H
OEH30JILHOTO spa.
duznyeckue - CBOMCTBaA
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denoma.  OcobeHHOCTH
XAMHUYECKHX CBOWCTB
¢denona. KauecTBeHHBIC
peakimu  Ha  (DEHOIL
TokcnyHocTh  peHOIIA.
CrniocoObl  mostyueHHst H
MIPUMEHEHHE dbenomna.
denondopmanberuHas
cMoJIa

3.2

KapOonusnbHble
COCJIMHEHUS: aNbJETUIBl U
KETOHBI. KapOonoBsie

KUCIOThI. C0XHBIE A3(UPBI.
Kupsi

21

KapOouuiabpHbie
COC/IMHCHHUS: aJIbJICTUIbI
U KETOHBI. DJIEKTPOHHOE
CTpOeHHE KapOOHUILHOI
TPYIIIIBL.
['oMostorHuecKre  PsIbl
aIbJICTUIOB W KETOHOB,

obmas dbopmyna,
HU30Mepus u
HOMEHKJIaTypa.
Pu3nyecknue  CBOMCTBa
aJbJIETUI0B u
KETOHOBXHMMHUYECKUE
CBOMCTBA aJIbJIETUIOB U
KETOHOB (peakiumn
MPUCOCANHEHHUS).
IIpencraBnenue 0
MEXaHU3Me peakuuii
HYKJIEO(UIBHOTO
MPUCOETUHEHHUSL.

Okuclienye aabIeTUu0B,
KAueCTBEHHBIE PEAKIIHH
ampaerunoB.  CrocoOsl
MOJTyYeHUS u
MIPUMCHCHUE aJIbJICTH/IOB
u KETOHOB.
OIHOOCHOBHBIE
npeiebHbIC
KapOOHOBBIE  KHCIIOTHI.
Oco0eHHOCTH CTPOEHHUS
MOJIEKYT  KapOOHOBBIX
kucior. Mzomepus wu

HOMEHKJIaTypa.
duznyeckue CBOICTBA,
BOJIOPOJHBIE CBSI3H.

XWMHYECKHE CBOMCTBA!
KHCIIOTHBIE  CBONCTBA,
peakuusi 3TepuUKaLny,
peakuum C  y4yacTHEM

YTJIEBOJIOPOIHOTO
panukana. llonstue o
MIPOU3BOTHBIX
KapOOHOBBIX KHCJIOT:

https://lib.myschool.e
du.ru/content/14945
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CJIO)KHBIE 3¢upsI,

AHTUIPUIBL,
rajJoreHaHTUIPHUIbL,
aMUIBI, HUTPWUJIBL.

OcoOEeHHOCTH  CBOWCTB
MYpPAaBbUHOM  KHCIIOTBI.

MHuoroo6pa3ue
KapOOHOBBIX KHCJIOT.
OcoOeHHOCTH  CBOWMCTB
HeTpeIeIbHbBIX "
apOMaTUYECKUX
KapOOHOBBIX KHCJIOT,
JUKapOOHOBBIX  KHCIIOT,
I'UJIPOKCUKAapOOHOBBIX

kunot.IIpencrasurenu
BBICIINX KapOOHOBBIX
KHUCJIOT:  CTeapHHOBas,
AJIbBMUTHHOBAS,
OJICWHOBas, JIMHOJIEBAs,
JMHOJIEHOBAsE  KUCJIOTHI.
CrniocoObl  moNTydeHHust H
IpUMEHEHHE

KapOOHOBBIX KHCJIOT.
CnoxHble 3¢upsI.
['omoniornueckun  psn,
oOrmras dbopmyna,
MU30MepHs "

HOMeHKJaTtypa. JKupsr:
CTpoeHue, pu3nueckue u
XUMHUYECKHE  CBOWCTBA
KUPOB:  THUIPOJIU3 B
KUCIOM U  IIEJIOYHOHU
cpemax.  OcoOeHHOCTH
CBOMCTB KUPOB,
coAepKalluX  OCTaTKH
HEMpEAENbHBIX KUPHBIX

KHUCIIOT. Kupst B
npupozne. Mbuld  Kak
conu BBICIIIAX
KapOOHOBBIX KHUCIOT, UX
MOIOIIEE JIEUCTBUE.
[TonsaTue 0
CHHTETUYECKUX MOIOIINX
cpenctBax (CMC)
OO6mrast xapakTepucTHKa
YTJIEBOIOB.
Knaccudukanus
33 | Vraesomsr yrieBogoB (MoHo-, auu | https:/lib.myschool.e
HOJIMCAXapUJIbI). du.ru/content/5446
Monocaxapusl:
TIII0KO34, ¢bpykTO3a,
pubo3a, raJiakTo3a,
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Je30Kcupu003a.
duznyeckue CBOMCTBA U
HaxO0XXJICHHE B IPHUPOJIC.
DOTOCHUHTE3.
OnTuyeckas H30MEpHs.
KonpuaTo-niennas
TayTOMEpHUsl Ha MpUMeEpe
MOJICKYJIBITJIFOKO3HI,
MpOeKIKu Xeyopcea, o- 1
Banomepsr TJTFOKO3BI.
XHUMHAYECKHEe  CBOMCTBA
[JIIOKO3BL: € y4acTHEM

CIIUPTOBBIX u
aNbACTUTHON rpy1i,
CIIUPTOBOE n
MOJIOYHOKHCJIOE
OpoxxeHue TITFOKO3EI.
IIpuMeHeHne TIIIOKO3BI,
ee 3HAYCHHE B
JKU3HEACATSIbHOCTH
OpraHusma.

Jucaxapunpl: caxaposa,
MajabTO3a U  JIAKTO3a.
BoccranaBnuBamomme H
HEBOCCTAHABJIHNBAIOIINE
aucaxapunbl.  I'maponus
caxapo3bl. HaxoxzaeHue
B MpUpOE u
MPUMEHEHHUE.
[Tonucaxapuapr:
Kpaxmayl, TJMKOI€H |
uemnonosza.  CrpoeHue
MaKpPOMOJIEKYJI
Kpaxmaya, IJIMKOT€Ha U
[ICJUTIOI03EI.
®duznyeckue - CBOMCTBa
Kpaxmayia U UEeJUTIOI03bI.
XUMHUYECKHE  CBOMCTBA

Kpaxmana (ruaponus,
KaueCTBEHHAsI PEaKIUs C
Homom). XUMHAYECKHE
CBOWMCTBA  LIEJUIIOJIO3BI
(rumponus, peakIus
MOJIyYeHUE 3¢upoB
nesutrono3el).  I[lonsTue
00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a,
arleTaTHbIN IIEIIK).
OKCNEpUMEHTAIIbHbBIE

METObI W3YYCHHUS
BEIIECTB u ux

IIPEBPALLICHMUIL: ®
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JleMoHCTpamuu: —
CBOMCTBA CIIUPTOB:
pacTBOPUMOCTh B BOJIE,
B3aHUMOJCHUCTBIE
ATaHOJIa C  HaTpHEM,
OKHCIICHHE  DTHJIOBOIO
criapTa JTUXPOMaTOM
KaJus (BO3MOXHO
HCIIOIL30BaHUE
BUJICOMATEPHUAJIOB); —
KaueCTBCHHBIC PEaKIuu
aJIbJICTHIOB: C
aMMHUA4YHBIM PacTBOPOM
okcuma — cepebpa  u
ruapokcuiom meau(Il); —
XHMHYECKHE  CBOMCTBA
pacTBopa YKCYCHOM
KHCJIOTBL. .
JlabGopaTopHBIE OIBITHI:
peakmus TJIUIEprHa ¢
ruapokcuiom meau(ll); —
OKHCJIEHHE  JTHJIOBOIO
cnupra B aJbJCTHU]
packajieHHOH MeIHOH
MIPOBOJIOKOM; -
B3aUMOJICHCTBHE
pacTBopa TJIFOKO3BI €
ruapokcuaom meau(Il); —
B3aHMOJCHUCTBIE
Kpaxmalia ¢ HOJOM. e
[TpakTueckne pabOTHI:
Ne 2. Pemrenne
AKCIIEPUMEHTAIbHBIX
3aga4 o Tteme «CHupThl
u  (QeHomb»; Ne 3.
Pemenune

AKCIIEPUMEHTAIIbHBIX
3a71a4 o TEME
«KapOoHOBBIE KHCIOTHI.
CnoxHble 3Gupb».
ePacuéTHLIC 3aJ1auM;—
omnpeaeneHue
MOJIEKYJISIPHOU (hOPMYITBI
OpTraHUYECKOTO
BEIISCTBA II0 MAaCCOBEIM
JIOJISIM aTOMOB

9JICMCHTOB, BXOJAIINX B
€ro cocCraB, II0 Macce

(06Bemy) MPOAYKTOB
CrOpaHus; o
KOJIMYECTBY  BEIIECTBA
(macce, 00beMy)
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MIPOJYKTOB peakuuu

W/Uu HCXOIHBIX
BEIICCTB, — PpEIICHUC
pacuéTHbIX 3aJad  Ha
ornpeesieHue JIOJTH
BBIXOZa MPOyKTa
peaxiuu oT
TEOPETUIECCKHU
BO3MOKHOTI'O

Pa3zgen 4. A30Tc0nepmamue OpPraHu4e€CKHue COCINHCHUSA

4.1

AMUHEL
benku

AMUHOKHCIIOTHI.

12

AMUHBI — OpraHUYecKue
IIPOM3BOJIHBIE AMMHUAKa.
Knaccudukanus

aMMHOB: anudaTuyecKue
u apOMaTUYECKHUE;
NEpBUYHbIC, BTOPUYHBIC
u TpetuuHble. CTpoeHue

MOJIEKYIL, oOmas
dbopmyrna, HU30Mepus,
HOMEHKJIaTypa 5

¢usnueckue  CBOMCTBA.
XUMHUYECKOE  CBOMCTBA
anmn(paTUIECKUX aMUHOB:

OCHOBHBIE CBOICTBA,
AJIKUIJIMPOBAHUC,

peakuMu C  a30TUCTOU
KUCJIOTOH. Comm

AJIKWJIAMMOHHMSA. AHWINH
— OpeACTaBUTCIIb aMUHOB
ApoOMaTHUYECKOI'O pdnaa.

Crpoenue aHWINHA.
B3anmuoe BIIMSIHUE
rpyIIaTOMOB B
MOJIEKYJIe aHWJINHA.
OcobenHoctu

XMUMUYECKUX CBOWCTB

agminHa. KadecTBeHHEIE
peakuuy Ha  aHWJIUH.
CriocoGbl  MONy4YeHHe Hu

MIPUMEHEHUE
anmnpaTHIECKUX aMHHOB
u aHUJIMHA u3
HUTPOOEH30171a.
AMMHOKHUCIOTHI.
Howmenxkmarypa u
m3omepusa.  OTaenbHbIE
MIPEACTABUTENHN -

AMUHOKHUCIIOT: T'JIMIOWH,
alaHuH, (HCHWIAJaHWUH,

https://lib.myschool.e
du.ru/content/4039
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CepUH,  IJIIyTaMHHOBas
KHCJIIOTA, JIN3UH,
nucrenH.  Onruueckas
M30MEPUST aMUHOKHCIIOT:
D- u L-aMUHOKHUCIOTHIL
@®usznueckue  CBOWCTBA
AMUHOKHCIIOT.
XUMHYECKUE  CBOWMCTBA
AMUHOKHCIIOT KaK
amMm(OTepHBIX
OpraHUYEeCKUX
COCIMHEHUHN,  peaklus
MTOJINKOH/ICHCALINH,
0o0pa3zoBaHue MENTUIHON
cBs3u.  buonorumueckoe
3HaYEHUE AaMUHOKHUCIIOT.
Cunres nentunaoB. benku
KaK IIPUPOJIHBIE
nosmmmepsl.  IlepBuynas,
BTOPUYHAS. W TPETUYHAs

CTPYKTypa OCITKOB.
XUMHUYECKHUE  CBOWCTBA
OEJIKOB: TUAPOJIH3,
JICHATYypaIvsl,

KAQ4YCCTBCHHEIC peaKHI/II/I
Ha Oenku.llonarue 00
a30TCOJIEPIKAIINX
TeTEPOITMKITHYECKIX
COCINHCHUAX.
[MTupumMuHHOBBIE u
IIYPUHOBBIE OCHOBaHMSI.
Hyk/ieMHOBbIE KHCIIOTHI:
cocTaB, CTPOEHHE |
OMOJIOTHYECKOE pOJIb.

DKCIepUMEHTATbHbIE

METO/IbI U3Y4YECHHUS
BEIIECTB " ux
IIPEBPALLCHUI: °
JleMoHCTpamuu: -
pacTBOpeHHE OEIKOB B
BOJE; — JeHaTypauus

OENKOB MPHU HarpeBaHUU;
— 1BETHbIE  pPEaKIUU
OenkoB. e [IpakTudeckue
paboter: Ne 4. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aj1au o TeMe
«A30TcoiepKaline
OpraHUYEeCKHe
COCIIMHCHUSY; Ne 5
Pemenue
AKCIIEPUMEHTAIIbHBIX
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3aj1au o TeMe
«PacrniozHaBanue
OpraHNYeCcKHUX
COEIMHEHUIN». .
Pacuérapie 3amaum: —
ornpezeneHue
MOJICKYJISIPHOM (POPMYIIBI
OpraHUYECcKOro
BEIIECTBA TI0 MAaCCOBBIM
JOJISIM aTOMOB
AJIEMEHTOB, BXOJSIINX B
€ro CcocTaB, IO Macce
(0O6Bpemy) MPOAYKTOB
CrOpaHus; 1o
KOJIMYECTBY  BEIIECTBa
(macce,00beMy)

MPOJIYKTOB peakuun
u/unm HUCXOIHBIX
BCILIECTB;, —  pELICHUE
pacu€THBIX 3aJady  Ha
omnpezeeHue JIOJIU
BBIXOJIa MIPOAYKTa
peakuuu oT
TEOPETUUECKHU
BO3MOXHOT'O

Paspnen S. BeicokoMoJIeKy I pHbIE COeAUHEHUS

5.1

BricokomonekynsipHbie
COEIMHEHHUS

OcHOBHBIE MOHATHS
XUMHAH
BBICOKOMOJICKYIISIPHBIX
COCIMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYpPHOE

3BEHO, CTENEHD
MOJIMMEPH3AITIH,
CpenHsii MOJIEKYspHas
Macca. OcHOBHEIE
METOIBI CHHTE3a
BRICOKOMOTCKYIIPHEIX | [itns://lib.myschool.e
6 COC/IHMHEHHH | du.ru/content/14700
MTOJTMMEPH3AITUS U
[MOJIMKOHIEHCAIHA.
[IpencraBnenue 0
CTEPEOPEryISIPHOCTH U
HaJIMOJIEKYJIIPHOU

CTPYKTYpE  IIOJIMMEPOB,
3aBUCUMOCTD CBOWCTB

MOJIMMEPOB oT ux
MOJIEKYJISIPHOTO u
HAaJIMOJIEKYJIIPHOTO

crpoenus. [loaumepHbie
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Marepuaiibl. [limactmaccesl

(MONMUATHUIIEH,
HOJIUIPOTIUJIEH,
MOJTMBUHUIIXJIOPHU]I,
HOJIUCTUPOII,
MOJMMETUIIMETaKPUIAT,
HOJIMKapOOHATBHI,
MOJIMATHIICHTEpedTanar).
Vrunuzanusa u
nepepaboTKa  IUIaCTHKA.
DJ1acTOMEpBbI:
HaTypaJIbHbIN,CUHTETHYE
CKue KayudyKu
(OyTaareHOBBIH,
XJIOPOIIPEHOBBIH,
M30IIPEHOBBII) u
CHJINKOHBI. Pe3una.
BonokHa: HarypanbHbIE
(wepcrts, LIEJIK),
HCKYCCTBEHHbIE
(BUCKO3a, areraTHoe
BOJIOKHO),

CHHTETHUYECKHE BOJIOKHA
(kampoH W JIaBcaH).
ITonmumepst
CHeLHaTbHOTO
Ha3HAYCHUS (Tedion,
KeBIap,
AIIEKTPOIPOBOISIINE
MOJIUMEPBHI,
Ounopasnaraecmbie
MOJIUMEPHI).
DKCIepUMEHTATbHbIE
METO/bI U3YyYEHUs
BEIIIECTB " 170:¢
IIPEBPALLCHUI: °
JleMoHCTpauu: -
03HaKOMJICHHE c
o0Opa3iaMu IpUpOAHBIX U
HCKYCCTBEHHBIX
BOJIOKOH, racTMace,
Kay4JyKOB. o
[TpakTuyeckue pabOTHI:
Ne 8. Pemenne
HKCIEPUMEHTATBHBIX
3aj1ayu o TemMe
«Pacno3HaBanue
TTACTMACC M BOJIOKOHY

HToro:

102

11 kaacce
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n/n

Tema ypoka

KoJ-Bo
YacoB

JJIeMeHTBhI COAePKAHMS

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Pa3zgea 1.

TeopeTqucmle OCHOBbI XMMHUH

11

Crpoenue aToma.
[lepuonuueckuii 3aKOH H
[lepuonnueckas  cucrema
XUMUYECKUX AJIEMEHTOB
.. MenneneeBa

ATtom. CocTaB aTOMHBIX
anep. XUMUYECKUN
aneMeHT. M30TonsI.
KopnyckyisapHo-
BOJIHOBOM JlyaJIU3M,
JIBOMICTBEHHAs IPUPOIA
anekTpoHa. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK
aTOMOB, KBAaHTOBBIE
9yucia. DHEPreTUYECKre
YPOBHH U MOJYPOBHHU.
ATOMHBIE OpOUTAIH.
Knaccudukamms
XUMHUYECKUX IJIEMEHTOB
(s-, p-, d-, foremenTHI).
Pacnipenenenue
AJIEKTPOHOB 10 aTOMHBIM
OpOUTANIAM; IPUHIIMIL
MUHHUMYMa SHEPTUH,
npuHiun [aymnu,
npaBwio XyH/a.
OJEKTPOHHBIE
KOH(UTypal aToMOB
snemeHToB [ — IV
MEPUOJIOB B OCHOBHOM U
BO30YKICHHOM
COCTOSIHUH,
AJIEKTPOHHBIE
KOH(UTypaluy HOHOB.
[TonsTre 06 sHEpTUU
MOHU3AINH, SHEPTHUHI
CPOJICTBA K JIEKTPOHY.
DJEKTPOOTPHUIIATETLHOCT
b. [leproanueckuii 3aKOH
u
[lepuonnueckasicucrema
XUMHUYECKHUX JIEMEHTOB
JI.1. MenneneeBa. CBS3b
IIepnonnueckoro 3akoHa
u [lepuonnueckon
CHUCTEMbI XUMHYECKHUX
AJIEMEHTOB C
COBPEMEHHOM Teopuen
CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
XUMHYECKHUX JIEMEHTOB

https://lib.myschool.e
du.ru/content/16203
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1 00pa3yeMbIX HMHU
MPOCTHIX U CIOXKHBIX
BEIIECTB I10 TPYIIaM U
nepuoiaM. 3Ha4eHHE
MEePUOANYECKOT0 3aKOHA
J.N. Menneneesa.
DKcrepuMEHTaNIbHbIE
METO/bl U3YUYCHUS
BEIIECTB U UX
IIPEBPALLICHUIL: ®
JleMOHCTpauu: — BUbI
tabnun «llepuonuyeckas
CHUCTEMa XUMUYECKUX
anemenToB ..
MenneneeBa»

1.2

Crpoenue
MHoroo6pasue BeuecTB

BCIICCTBA.

11

XuMHU4YEcKas CBA3b.
Bunnr xumnueckou
CBSI3U: KOBAJICHTHA,
WOHHAs1, METAJTNYECKas.
MexaHU3MBbI
o0pa3zoBaHus
KOBAQJICHTHOM CBA3U:
OOMEHHBIN U TOHOPHO-
aKLIEITOPHBIA. DHEpPrus
U JUTMHA CBSI3HU.
ITonsspHOCTS,
HaIpaBJIEHHOCTh U
HaChIIIAEMOCTh
KOBAJIEHTHOM CBSI3H.
KpatHsle cBs3H.
Bonoponnas cBs3s.
MexMonexkynsapHbie
B3auMojiericTBus. BajeHnr
HOCTb U BaJICHTHBIE
BO3MOKHOCTH aTOMOB.
['uGpuan3anmst aTOMHBIX
opOutaneii. CBs3b
ANEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX
T€OMETPUUECKUM
CTpOeHHUEM (Ha IpUMepe
COECIUHEHNN DIIEMEHTOB
BTOPOT'O MEPUOJA).
IIpencraBnenue o
KOMILJIEKCHBIX
coequuenux. Cocras
KOMILIEKCHOTO MOHA:
KOMILJIEKCOOOpa30BaTENh
, JIMTaH/bI.
Koopaunammmonnoe
yucno. Homenknarypa
KOMILJIEKCHBIX

https://lib.myschool.e
du.ru/content/5628
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COeIUHEHNN. 3HaueHNE
KOMIIICKCHBIX
coequuenuni. [lougarue o
KOOPAMHALIMOHHOMN
xuMuH. BemecTpa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
crpoeHus. Tunsl
KPUCTAJUIMYECKUX
peleToK (CTPYKTYp) U
CBOMCTBA BEIIECTB.
ITonsiTHE O IUCTIEPCHBIX
cucreMax. MlcTuHHBIE
PacTBOPBL.
[Ipencrapienue o
KOJUIOUTHBIX PACTBOpAX.
CrocoObl BEIpOKECHHS
KOHIICHTPALUU
pPacTBOPOB: MaccoBast
JIOJIS BEIIECTBA B
pacTBope, MOJIsIpHast
KOHIIEHTpaIIHsI.
Hacwimmennsie u
HEHACHIIIICHHBIE
pPacTBOPHI,
pPacTBOPUMOCTb.
KpucrannoruapareiKiac
cupukanus u
HOMEHKJIaTypa
HEOPraHUYEeCKUX
BEIICCTB.
DKCnepUMEHTAIbHbIE
METO/Ibl U3YUCHUS
BEIIECTB U UX
IIPEBPALLICHUIL: ®
JeMoHncTpauuu: —
MOJICIIN
KPUCTAJUTHIECKUX
pemerok. ® PacuéTHele
3aJa49U:; — C
HCIOJIb30BaHUEM
IIOHSATHM «MaccoBas
JIOJISI PACTBOPEHHOTO
BEILIECTBA», «MOJISIpHAs
KOHIIEHTAIIUS

1.3

XUMHUYECKUE PEAKIUU

19

Knaccudukanus
XUMHYECKHUX PEaKIIUi B
HEOpPraHUYECKOM U
OPraHUYEeCKOW XUMHH.
3aKOH COXpaHEHMUSI
MaccChl BEUIECTB; 3aKOH
COXpaHEHHUs U

https://lib.myschool.e
du.ru/content/15185

https://lib.myschool.e
du.ru/content/16236
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MIPEBPAILECHHS SHEPTUU
MIPU XUMHYECKUX
peakuusx. Teniaossie

3P PEKTH XUMUYECKUX
peaKIuid.
Tepmoxumuueckue
ypaBHeHusA. CKOpOCTh
XMMHYECKOHN peakiuu, ee
3aBUCUMOCTB OT
pa3nuYHbBIX (PaKTOPOB.
['omorennsie u
reTePOreHHbIC PEAKIINH.
Kartanus n
KaTaJln3aTopHI.
ObpaTtumbie u
HeoOpaTUMbIE pEeaKLUU.
XuMUYECKoe
paBHOBecue. Koncranra
XUMHUYECKOTO
paBHOBecust. DakTopHlI,
BIIUSIONINE HA
MIOJIOKEHUE
XUMHUYECKOTO
paBHOBECHSL:
TeMIlepaTypa, JaBjIeHUEH
KOHIIEHTpAllUU BEIECTB,
YYaCTBYIOIIUX B
peaxkuuu. [Ipunuun Jle
[TaTense.
DNeKTpoNIUTHYECKAst
nuccormanys. CHibHbIS
U Ccl1a0ble DIIEKTPOIIUTHI.
Crenesp QUCCOIMaLNH.
HNonHoe npousseneHue
Bojbl. Cpefia BOAHBIX
pPacTBOPOB: KUCIOTHAs,
HEWTpaJIbHAs, NIEJIOYHAS.
Bonopoanslii mokazareib
(pH) pactBopa.
I'mpponus coment.
Peaxinm noHHOTO
obmeHa. OKUCITUTETHHO-
BOCCTAHOBUTEIHHBIE
peakuuu. CteneHpb
okucieHus. OKUCIUTEIb
1 BOCCTAHOBUTENb.
[Ipoueccol okucneHUs U
BOCCTaHOBJICHUSI.
Baxneiimme okuciauTenu
Y BOCCTAaHOBUTEIH.
MeTo/ 31EeKTPOHHOTO
OanaHca. DIEKTPOIn3
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PacTBOPOB U pacIIaBOB
BEILECTB.
DKCHepUMEHTAIbHBIE
METO/bl U3YUYCHUS
BELLECTB U UX
IIPEBPALLICHUIL: ®
JleMoHCTpanuu: —
pa3oKeHNe NePOKCHIA
BOJIOpO/ia B MPUCYTCTBUU
KaTtaju3aTopa. ®
JlaBopaTopHbIe OBITHI: —
MIPOBEJICHUE PEAKLINI
HOHHOI'0 0OMeHa;—
OIpeIeTICHUE CPeIbl
PacTBOPOB BEIIECTB C
MIOMOILIBIO
YHUBEPCAIBHOTO
WHJUKATOpa. ®
[TpakTuyeckune paboOTHI:
Ne 1. Biustnue
pa3anyYHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHYECKOU
peakuuu; Ne 2. Biausinue
pa3InyYHbIX (PaKTOPOB Ha
MOJIOKEHUE
XUMHUYECKOTO
paBHOBecusi; Ne 3.
XUMHYECKUE PEAKIIUU B
pacTBopax
AIEKTPOJIUTOB. ®
Pacuérnble 3agauu: —
pacd€ThI MacChl
BellecTBa UK 00beMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Ui 00beMy
OJTHOTO U3 YYaCTBYIOIIUX
B PEaKIIMH BEIIECTB;
—BBIUYHMCIICHUE MACCOBOM
JIOJIM U MOJISIPHOU
KOHIICHTpAIIU! BEIECTBA
B PacTBOpE; —
BBIYHCIIEHUE MACChI
(oOBema, KommuecTBa
BEILIECTBA) MPOJIYKTa
peaKIuu, eciii OJTHO U3
BEILIECTB JIAHO B BUJIE
pacTBopa ¢
OIPEAETIEHHON MACCOBOM
JIOJIEN paCTBOPEHHOTO
BEILECTBA
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Pa3nea 2. Heopranunyeckasi Xumust

2.1

HewmeTtamnsl

31

[TonoxxeHue HEMETaIOB
B [lepuoanyeckoi
CHUCTEME XUMUYECKUX
anemenToB JI.1.
Menpneneesa u
OCOOCHHOCTH CTPOCHHUS
ux aroMoB. Ousnyeckue
CBOIICTBa HEMETAJLJIOB.
Annorponust
HEMETaJIOB (Ha mpumepe
KHCJIOpO/1a, CEPB,
dbocdopa u yraeposa).
Bonopoa. [lonyuenue,
buznvecKue u
XMMHYECKHUE CBOMCTBA
(peakuuu ¢ MeTauIaMU U
HEMeTaJIaMH,
BOCCTAHOBJICHHE
OKCHJIOB U COJIEH).
I'uppunsl. TommmBHbIE
3JeMEHTHI. ['anoreHsl.
Haxoxnaenue B mpupoe,
CIoCOOBI OJTyYEHUs
buznvecKue u
XAMHUYECKHE CBOMCTBA.
I"anorenoBo1OpOBL.
Baxwnerimme
KHUCIIOPOJICOACpKAITIE
COCTMHEHUS TAJIOTCHOB.
JlaGopaTopHsble u
MIPOMBIIIIJICHHBIC
CHOCOOBI MOTyYSHUS
rajioreHoB. [IpuMeHenue
raJlOTeHOB U UX
coequuenunii. Kucnopon,
030H. JIabopaTopHble 1
MIPOMBIIIIJICHHBIC
CHOCOOBI MOTyYSHUS
kuciopoga. duznyeckue
U XUMHUYECKHE CBOMCTBA
KHCJIOPOJIa U 030HA; UX
npuMeHeHnue. OKCuabl U
nepokcusl.Cepa.
Haxoxnenue B npupone,
CrocoObl OTyYeHUS,
¢buznyeckue u
XAMHUYECKHE CBOMCTBA.
CepoBoaopon,
cynbduasl. OKCHIBI
cepei(IV) u (VI).
CepHucTas U cepHast

https://lib.myschool.e
du.ru/content/14632
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KHUCIIOTBI M UX COJIH.
OcoOeHHOCTH CBOWCTB
CEpPHOM KHUCJIOTHI.
IIpumeneHue cepsl U €€
coeqUHEHNN. A30T.
Haxoxnenue B npupoze,
CIocoObI OTyYeHUS,
dusnveckue u
XUMHUYECKHE CBOICTBA.
AMMMaK, HUTPUJIBL.
Okcunsl a3oTa.
A3oTHCTas ¥ a30THas
KHCIIOTBI M UX COJIH.
Oco0eHHOCTH CBOMCTB
a30THOW KUCIOTHL.
IIpumeHeHune a3ora u ero
coeqUHEHUN. A30THEBIE
ynoopenusi. ocdop.
Haxoxnenue B mpupose,
CIocoObI OTy4YeHUs,
busnveckue u
XUMHUYECKHE CBOICTBA.
®ochunst u pochun.
Oxcunsl hocdopa,
oprodochopHas KuCIOTa
U €€ COJIH.
Mertadocdhopnas u
nupodochopHas
KHUCIOTHI, pochopucras
u docdopHOBaTHCTAS
KHUCIIOTHL. [IpuMeHenne
docdopa u ero
COECIMHEHU.
docdopublie ynoOpeHus.
VYraepoa. Haxoxnenue B
MIPHUPOJIE, CIIOCOOBI
MOJIy4yeHus1, Gpu3nyecKue
U XUMHUYECKHE CBOMCTBA.
Oxcuasryrnepoaa(Il) u
(IV), yronpHas kucnora
u ee conu. [Ipumenenune
yIJIepoJia U €ro
coequHeHni. KpeMHui.
Haxoxnenue B mpupoze,
CIocoObI OTyYeHus,
¢buznyeckue u
XAMHUYECKHE CBOMCTBA.
Oxkcun kpemaus(IV),
KpPEMHHEBasi KHCIIOTA,
cunukarsl. [Ipumenenue
KPEMHUS U €ro
coenuHeHuii. CTeKIo,
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€ro MoJy4eHHe, BUIbI
CTEKOJI.
DKcrepuMEHTANIbHbIE
METOJIbI U3yUCHHS
BEIIECTB U UX
IIPEBPALLICHUIL: ®
JleMoHCTpanuu: —
00pa31ibl HEeMETaJIOB; —
ropenue cepsl, hocdopa,
JKese3a, MarHus B
KHCIIOpOJIE. ®
JlabGopaTopHbIE OMBITHI: —
KAueCTBCHHBIC PEaKIINH
Ha HEOPTaHUYECKUE
WOHBI U KATHOH
BOJIOPOJIa; — MOJTYYCHHE
1 cOOMpaHue razoB. @
[TpakTuyeckune paboOTHI:
No 4. Pemienue
AKCIIEPUMEHTAIBLHBIX
3aJa4 1o TeMe
«["ammorensr»; Ne 5.
Pemenne
AKCIIEPUMEHTATBHBIX
3agau o reme «Cepa u
ee coenuHeHusI».Ne 6.
Pemenue
AKCIIEPUMEHTATBHBIX
3aJa4 1o TeMe «A30T U
docdop u ux
COCTUHEHUS). ®
Pacuérurie 3amaun: —
BBIYHCIICHHE MACCHI
BelllecTBa UK 00beMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Ui 00bemMy
OJIHOTO M3 YYaCTBYIOIIUX
B PEAKITUH BEIIIECTB;
—BBIYHCIICHHE MACCHI
(oOBema, KoMuecTBa
BEII[ECTBA) MTPOIYKTOB
pEaxIuu, eciiu OJTHO U3
BEII[ECTB UMEET
MPUMECH; — BEIYHUCITICHHE
Macchl (00bema,
KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKIIUH, €CITN
OJIHO U3 BEIIECTB JIaHO B
BU/JIE pacTBOpa C
OIPEAETIEHHON MACCOBOM
JIOJIEN PaCTBOPEHHOTO
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BEIIIECTBA; —
BBIUUCIICHHE BBIX0/1A
MPOAYKTa PEaKIMH OT
TEOPETUYECKU
BO3MOYKHOTO.

2.2

Meranibl

23

[TonoxeHnue MeramioB B
IIepuonnueckoi cucreme
XUMHUYECKUX SJIEMEHTOB.
OcCoOeHHOCTH  CTPOSHHUS
AIIEKTPOHHBIX 000JI0YEK
aTOMOB METAaJIJIOB.
Pacnpoctpanenue
XUMHUYECKUX 3JIEMEHTOB-
METaUIOB B 3€MHOH
kope.Oo1me
dusznueckue  CBOIiCTBA
MetaiuioB. IIpumMenenue
METaJUIOB B ObITY,
IpUpPOIE U  TEXHHKE.
CmuiaBbl METAaJJIOB.
DIIEKTPOXUMUYECKUN
pan HanpsiHKEHUN
METAaJIJIOB. Ob6mue
CIocoObl MOJTy4YEeHUs
METaJIJIOB:
TUAPOMETAILTYPTHs,
MUPOMETAITYpIHus,
AIIEKTPOMETAILTYPIUsl.
IlonssTHe o0 KOppo3UM
METAaJUIOB. CriocoOsl
3alUTBl  OT KOPPO3UHU.
OOmiast xapakTepuCTHKa
METaJUIOB [A-rpynnsl
ITepuoanueckoit
CUCTEMBl ~ XMMMYECKUX
anemeHToB. Hartpuii u
KaJIAN: MIOJIy4EeHHE,
¢buznueckue u
XUMHYECKHE CBOMCTBA,
IPUMEHEHHE  IPOCTBIX
BEIIECTB u 170:¢
COEIMHEHUM. OOmas
XapaKTepUCTUKA
metaioB  ITA-rpymnmst
[Tepuoanueckoit
CUCTEMBI  XMMMUYECKUX
2NeMeHTOB. Marauii u
KaJIbLUI: MOJIYYEHHUE,
buznueckue u
XUMHUYECKHE CBOMCTBa,
MIPUMEHEHHUE  TMPOCTBIX
BEIECTB u ux

https://lib.myschool.e
du.ru/content/14564
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coequuennii. JXecTKoCTh
BOIABI M CIIOCOOBI €€

yCTpaHEHHUs.
ATIOMUHUI: TOJIy4EHHE,
buznvecKue u

XUMHYECKHE CBOMCTBA,
MPUMEHEHHUE  IPOCTOro
BEILIECTBA u ero
COCIMHEHUH.
AmpoTepHble  CBOWCTBA
OKCHAA UTHJIPOKCH]IA
ATFOMHHHSI,
THJIPOKCOKOMITIICKCHI
QTFOMIHHSL. Oo6mas
XapaKTepUCTHKA
METAJLJIOB MOOOYHBIX
MOATPYII (b-rpymm)
[Tepuoanueckoit
CUCTEMBl  XHMHYECKUX
sneMeHTOB. Dusnyeckue
U XUMHYECKUE CBOKCTBA
Xpoma u ero
coenuHeHU. OKCUIBI U
ruapokcuabl - xpoma(ll),
(III) u (VI). Xpomatsl u

JIUXPOMATHI, HnX
OKHCIUTCILHBIC

ceorictBa. [lomydenue u
MIPUMEHEHUE xpoma.
dusznueckue U
XUMHYECKHE  CBOMCTBaA
Maprasia u ero

coenuHeHn. OCHOBHBIE
COEIMHEHUs  MapraHia
ID, (Iv), (VD) u (VID).
[lepmanranar kanus, ero
OKHUCJIUTEIILHBIE

cBoiicTBa. dusnueckue u
XUMHUYECKHE  CBOMCTBA
JKenesa i ero
coequmHeHnii.  OKCHIIEBI,
TUAPOKCUIBI U COJH
xeneza(Il) u (III).
ITony4yenune 5
MPUMEHEHHUE JKeje3a |
ero cmrIaBoB. Menb:
noJjiyueHue, (pusndeckue
1 XUMHYECKHE CBOMCTBA,
MPUMEHEHHUE  TPOCTOTO
BCIIIECTBA i ero
COECIUHEHUH. Huak:
nojiy4deHue, (usuueckue
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1 XUMHYECKHE CBOICTBA,

HpI/IMeHeHI/IerOCTOFO
BEIIECTBA u €ro
COEJIUHEHUI.

AmdoTepHbIE CBOWCTBa
OKCHUJIa U THUJIPOKCUIA
LIMHKA,
TUAPOKCOKOMILIIEKCHI
LMHKAa.
DKCIepUMEHTAIbHbIE
METO/bI W3y4YEHUs
BEILIECTB u ux
MPEBPAILICHUH: .
JlemoHcTpauu: —
KoJuieKius «MeTamisl U
CILJIaBbD»; —
B3aUMO/ICICTBUE
HIEJIOYHBIX u
LIEJI0YHO3EMEIBHBIX
METAJLJIOB c BOJIOM
(BO3MOXKHO
HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB). .
JlaGopaTopHBIE OTBITHI: —
B3aUMO/ICVICTBHE
HIETOYHBIX u
IEJIOYHO3EMETBHBIX
METAJLJIOB c BOJIOM
(BO3MOKHO
HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); -
B3aNMOJICHCTBHE
TUAPOKCHJIOB AJTFOMHHUS
W [MHKa C PacTBOpaMu
KHCIOT M WIeloveil; —
KaueCTBEHHBIC PEaKINU
Ha KaTHOHBI METAJIJIOB. ®
[TpakTudeckne pabOTHI:

Ne 7. Pemenne
AKCIIEPUMEHTAIIbHBIX
3a7a4 o TEME
«MeTaybl TJIaBHBIX
noarpymm»;Ne 8.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 o TEME

«Metamiasl  MOOOYHBIX
HMOATpyYIID». ® PacuérHble
3ala4yu: — BBIYUCIICHUE
MaccChl (oOnema,
KOJINYECTBA  BEIIECTBA)
MIPOJIYKTA PEaKIUH, €CIu
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OJIHO M3 BEILECTB JaHO B
BHJIE pacTBopa c
OnpeAeICHHON MacCOBOM
JI0JIEM  pacTBOPEHHOIO
BEIISCTBA, MM HMEET
MPUMECH; — BBIYHCIICHUE
MacChl (oObeMa,
KOJIMYECTBA  BEIIECTBA)
MPOJIYKTa peaKIuu, eCiIu
OJIHO W3 BEILECTB JaHO B

3791 (3 pacTBopa c
ONpeAeICHHON MacCOBOM
JIOJEd  pacTBOPEHHOTO
BEIIECTBA; -
BBIYMCJICHHC BBIXOJIA
OPOAYKTa peakluud OT
TEOPETHUYECKHI

BO3MOKHOI'0

Pazpea 3.

XuMHuA M ;KU3Hb

3.1

MeTtonanl MO3HaHUS
XUMHUH. XUMHS U KU3Hb

B

Pomn XHUMHUU B
obecrneyeHu

YCTOMYHMBOIO  pa3BUTHUSA
yesioBeuecTBa. IloHsTne
0 HaAyyHbIX  METOoJax
IMO3HAHUS u

METOOJIOTUA HAYyYHOI'O
uccaenoanus. Haydneie
IIPUHLIMIIBL OpraHU3aluu
XUMHYECKOTO
IIPOU3BO/ICTBA.
IIpombIlIeHHBIE
CHocoOBI

MOJTYyYCHUS BAXKHENTNX
BEIIECTB (Ha IpHUMepe
IIPOU3BOJCTBA AaMMHMAKA,

CEepHOM KHUCJIOTBI,
MeTaHoJa).
[IpompbllieHHbIE
CrocoObl MOJIy4EHUs
METaJUIOB U  CIUJIaBOB.
XuMH4YeCcKoe
3arpsi3HEHUE
OKpYXKarolen cpeasl |
ero MIOCJIEZICTBUSI.

[Ipobnema mepepaboOTKu
OTXOIOB M NOOOYHBIX
npoaykToB. Posb xumun
B obecreueHUH
AHEPreTUYECKON
0C30I1aCHOCTH.
[TpunIUTIBI
XAMUN.

«3eneHoi
XUMUA Hu

https://lib.myschool.e
du.ru/content/15327
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3/I0pOBbE YyeloBeKa.
JlekapcTBeHHBIE
CpeICTBa. [TpaBuia
HCIIOJIb30BaHUS
JIEKapCTBEHHBIX
npernaparoB. Posib xumuu
B Pa3BUTHH MEIUIIMHBIL.
XUMUS MHUIIH.
OcHOBHbIE KOMIIOHEHTBI
1805000078 ITuieBsie
nobaBku. Ponp xumuu B
obOecrieueHUH MHIIEBOM
0€301acHOCTH.
Kocmernueckue u
naproMepHbIe CpeCTBa.
briToBas XUMMUSA.
[IpaBuna  Ge3omacHOro
HCIIOJI30BaHUS
IIpernapaToB OBITOBOA
XUMHH B TIOBCETHEBHOM
JKU3HU. Xumus B
CTPOUTEINILCTBE.
Baxwnerimme
CTPOUTENbHBIE
MaTepHualbl (uemeHr,
oeron). IIpousBoxcTBO
CTPOUTETBHBIX
MaTepuanoB. XUMUS B
CEJIbCKOM XO3SIICTBE.
Opranuueckue u
MUHEpaIbHBIC
yInoOpeHusl.
Heoprannueckue
MaTepHuabl
(KOHCTPYKIIMOHHBIE
MaTrepuabl, KpackKH,
CTEKIJIO, KepaMHKa).
Marepuaisl TS
AIIEKTPOHHKH.
HanorexHnonoruu.

Hroro: 102

* Vuer paboueil mporpamMmbl BOCIUTAaHHS B TEMAaTUYECKOM IUIAHUPOBAHUU
pabouyux mporpamMm y4uyeOHBIX MPEIMETOB yTBEpXKIaeTca NmpukazoM aupekropa MBOY
COLII Ne 55 na Texymuit yueOHbIN roj He mo3aHee 31 aBrycra.
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