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HHOACHUTEJBHAA 3AIIUCKA

Pabouas nmporpamma mo xumuu it 10-11 kimaccoB (yrayOaeHHBIH YPOBEHB) SBIISCTCS
COCTaBHOHM 4acThIO OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl CPEIHEro 00IIero oopazoBaHus
(OOIT COO) MAOY COII Ne 48 ropona TroMeHH 1 coCTaBIeHA HA OCHOBE:

1. 3akona P® «O6 obpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 No273-

®3 (B nefcTBYIONMICH PEAAKIINHN);

2. Ilpuxaza MunnpocBemenuss Poccun «O ¢enepaqbHOM TOCYJapCTBEHHOM

00pa3oBaTebHOM CTaHJapPTEe OCHOBHOTO 0011ero oopasoanus ot 31.05.2021 Ne287x;
3. Ilpuxazom MunucrepctBa mnpocsemieHuss Poccuiickoit ®enepaunn ot
18.07.2022 Ne 568 «O BHeceHMM W3MEHEHUNW B (enepalbHBId TOCYAapCTBEHHBIN
00pa3oBaTeNbHBIA CTAaHIAPT OCHOBHOTO OOIIEro 00pa30BaHUSs, YTBEPXKACHHBIA MPHUKA30M
MunuctepctBa npocenieHus Poccutickoit @eaepanuu ot 31 mas 2021r. Ne287».

4.Ilpukaza Munnpocsemenns Poccun ot 18.05.2023r. Ne 370 «O06 yTBepkIeHUH

benepanbHON 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs.

5. Ilpukaza MunucrepctBa mnpocsemeHuss P®  «llopsamok opraHuzaimu o
OCYIICCTBJICHUA O6Da3OBaTCJ'IbHOI\/'I JACATCIABHOCTH 11O  OCHOBHBIM O6HICO6D33OB3TCHI)HI;IM
oporpaMmamMm - O6Da3OBaTCJ'IbeIM nporpaMmMaM HadaJlbHOT'O O61HCFO., OCHOBHOI'O O6HICFO n
cpeHero obIero 00pa3oBaHus, YIBEDKICHHBIN IpUKa3oM MuHHCTEpCcTBA 00pa3oBaHus U HAVKHU
Poccuiickoit @eneparmu ot 22.03.2021 r. Ne 115» (B IeHCTBYIOIIEH PEaKIIUN);

6. Ilpukaza MunucrepcrBa npocsemeHus Poccun ot 07.10.2022 Ne888 «O
BHeceHUMU u3MeHeHuil B llopsaok opraHuszanMy W OCYIIECTBIEHUS 00pa3oBaTesbHOU
JESTENIbHOCTH 10 OCHOBHBIM 00pa3oBaTEeNbHBIM MpOrpaMMaM - 00pa3oBaTeIbHBIM
mporpaMmmaM Ha4aJlbHOTO OOIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 001Iero oopa3oBaHus;

7. Ilpuka3za MunuctepctBa npocBeuieHuss Poccun ot 02.08.2022 Ne 653 «O6
YTBEpXKACHUM (enepaqbHOr0 IMEpeyuHsi JJIEKTPOHHBIX 00pa30BaTENIbHBIX PECYpPCOB,
JOTYIIEHHbIX K UCIHOJb30BAHUIO IMPH peaJU3alUd HUMEIOUIMX TOCYAapCTBEHHYIO
aKKpeauTaluio oopasosarenbHbix nporpaMm HOO, OO0, COOy;

7. Ilporpamma Bociutanuss MAOY COLI Ne48 ropona Tromenu;

8. Yuebnoro mmana MAOY COII Ne48 ropona TromeHH, YTBEPKIASHHOTO MPUKA30M
MAQY COIII Ne 48 ropona Tromenu ot 01.06.2023r. Ne 103;

9. Ilonoxenus o pabouux MporpaMmax MO Y4eOHOMY IMpeIMeTy IIelaroros,
yrBepxkaeHHoro npukazoMm MAOY COII Ne48 ropona Tromenu ot 30.08.2023 1. Neo 144;

10. denepanpHOM paboueit MporpaMMbl CpeaHEro O00Imero oOpa3oBaHUS «XHUMHS»

(yrnyOnennsiit yposens) 1uist 10-11 kiaccos.

XvMHS Ha YpOBHE YIIyOJEHHOIO M3yY€HHUs 3aHHMaeT Ba)KHOE MECTO B CHUCTEME
€CTeCTBEHHOHAYYHOTo oOpa3zoBanus ywammxcs 10-11 xiaccoB. M3yuenuwe mnpenmera,
peanu3yeMoe B YCIOBHAX AU(D(EpeHUUPOBAHHOTO, MNPO(PUIBHOrO OOY4YEeHHUs, NPU3BAHO
o0ecneunTh 00111e00pa30BaTENbHYIO0 U OOLIEKYIbTYPHYIO MTOATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO JJIsl aJanTalii uX K ObICTPO MEHSIOMIMMCS YCIOBMSIM JKM3HU B COLIUYME, a
TaKXe Uil MpOJOJDKeHUsT O0y4YeHHs B OpraHu3alusx npodeccuoHanbHOro oOpa3oBaHUsA, B
KOTOPBIX XUMUS SBIISIETCS OJJHOU U3 MIPUOPUTETHBIX JUCIUILTHH.

Jlnst peanuzanuu MporpaMMbl UCTIONB3YIOTCS yueOHnkn Xumus, 10-11 kmacc/ Epemun
B.B., Ky3smenko H.E., Tepenun B.U., [Ipoznos A.A., Jlynun B.B.; non pegakuuei Jlynuna
B.B., OO0 «IPO®A»; AO «M13natensbcTBO «IIpocBemieHue.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEIMETA «XUMMUS»
B nporpamMMe mo XMMUM Ha3HadyeHue IpeaMeTa «XHMHUS» HOIy4daeT HOAPOOHYIO
MHTEPIIPETALIMIO B COOTBETCTBUM C OCHOBomosararommmu nojoxenusimu ®I'OC COO o



B3aUMOOOYCIIOBJICHHOCTH IIEJIeH, coaepkaHUus, pe3yiabTaTOB OOy4YeHUss U TpeOOBaHUN K
YPOBHIO IOATOTOBKHM BBITYCKHUKOB. (CBUJETEIBLCTBOM TOMY SBIISIOTCS  CIEAYIOLIUE
BBITOJIHSIEMbBIE TIPOTPAMMON TT0 XUMUHU (PYHKIIUU:

¢ uHPOPMAIMOHHO-METOIMYECKas, pealn3anusi KOTOpOol oOecreuyuBaeT MOJydeHHe
MPEJICTaBICHUS O LENSIX, COAePKaHUU, O0IIel cTpaTernu o0yueHusi, BOCIUTAHUS U
pa3BuTHs OOyyarolUXcs CpeICcTBaMU IMpeaMeTa, HU3y4aeMoro B  paMKax
KOHKPETHOT'O TIPOQHIIS;

® OpraHu3alMOHHO-IUIAHUPYIOWIAsi, KOTOpas  MpelycMaTpuUBaeT  OIpeJelIeHUE:
OPUHIUIIOB CTPYKTYPUPOBAaHUS M  IOCTENOBATEIBHOCTH HW3YUEHHsS Y4eOHOro
MaTepuaia, KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPUCTHK; IOAXOJ0B K
(bOopMUPOBAHUIO CO/EPHKATEIHLHOW OCHOBBI KOHTPOJS M OIICHKH O0pa30BaTEIbHBIX
JOCTHKEHUI 00yJarommxcsi B paMKaX HTOTOBOW aTTecTalMd B (opMe €AMHOTO
roCy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asist yriyOIEHHOTO U3YIEHUSI XUMUH:

® YCTaHABJIMBAET WHBAPUAHTHOE IMPEIMETHOE COJAEpXkKaHHe, 00s3aTeNbHOe s
U3YYEHUS B paMKax OTAEIbHBIX NMPOQUIEH, NMpeaycMaTpUBAET paclpeleieHue U
CTPYKTypUpPOBaHHME  €ro IO  KjlaccaM, OCHOBHBIM  COJEp>KaTeIbHBIM
JUHUSAM/pa3ienaM Kypca;

e 1aéT TOpHUMEpPHOE pachpeleleHne Y4eOHOrO BpPEMEHH, PEKOMEHAYEMOTro s
U3YYEHHUS OT/EIbHBIX TEM;

e [pe/ularaeT MPUMEPHYIO MOCIEeNI0BATEIbHOCTh H3YyU€HHUs Y4eOHOro marepuaia c
y4€TOM JIOTUKHM IIOCTPOEHMSI Kypca, BHYTPUIIPEIMETHBIX M MEXKIIPEIMETHBIX
CBsI3€H;

e JaéT METOAMYECKYI0O HMHTEpIpeTaluio Iejied W 3a4ad W3Yy4YeHUs MpeaMera Ha
yriayO0nE€HHOM YPOBHE C Y4ETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CPEIHETO
obmero  oOpa3oBaHMs,  COJEPXKATEIBHOM  XapaKTEPUCTUKU  IUIAHUPYEMBIX
pe3yIbTaTOB OCBOEHHUSI OCHOBHOW 00pa30BaTeNIbHONW MPOTrpaMMBbl CPEJHETO OOIIEro
o0Opa3oBaHusl (JINYHOCTHBIX, METAPEIMETHBIX, MPEIMETHBIX), a TAKXKE C Y4ETOM
OCHOBHBIX BHJIOB yU€OHO-TI03HABATEIBHBIX IEUCTBHI 00YJarOIIErocs MO0 OCBOCHUIO
CoJIepKaHus IIpeIMeTa.

[To Bcem Ha3BaHHBIM NO3ULIMSAM B IPOrpaMMe 10 XUMHHM INPEAYyCMOTpEHa
MIPEEMCTBEHHOCTh C OOY4YEHMEM XUMHUHU Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs. 3a
nmpeiesiaMd  yCTAaHOBJIGHHOW TMPOTpaMMOM MO XHUMHH 00s3aTeIbHOW (MHBApUAHTHOM)
COCTaBJISAIOLIECH cozepkaHus y4eOHOro mpeaMera «XUMUs» OCTAa&Tcsi BO3MOXKHOCTh BbIOOpa
€ro BapUaTHBHOW COCTABIIAIOLIEH, KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBHM C
HaIpaBJIEHUEM KOHKPETHOTO Npoduiisi 00ydeHHUsl.

B coorBercTtBUM ¢ KoHUIENTyaidbHbIMH MoJoxeHUAMU PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriTyOoJEHHOTO ypoBHEH B cucteMe MU (hepeHIupOBaHHOTO 00yUeHUs
Ha YpPOBHE CpelHEero oomero oOpa3oBaHUS XHMHS HAa YpPOBHE YIIyOJIEHHOTO HM3y4YeHHS
HAlpaBJieH Ha peaju3alyio MPEEeMCTBEHHOCTH C TOCIEAYIONIMM JTaroM MOJIyYeHHs
XUMHYECKOTOo 00pa3oBaHUS B pPaMKaxX H3YYEHHs CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMUYECKHX JUCHMIUIMH B BYy3aX M OpraHM3allUsaX CpEIHEro MnpodecCHoHaIbHOTO
oOpazoBanusi. B oToli  cBs3M  um3yueHwe npeamera  «XHUMHUS»  OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHue U YriyOJieHHe TEOpEeTUUYEeCKOW M IPAKTHUYECKOH
MOATOTOBKUA O0YYarONTUXCsl, BRIOPABIIUX OMpeaeaEHHbIN Mpoduias 0O0ydeHHsI, B TOM YHCTIE C
NEPCHEKTUBON TOCIEAYIOMIETO IOJIyUYeHHs] XMMHUYECKOro 00pa3oBaHUS B OpraHU3aLUsAX



npodeccuoHaibHOr0 0oOpaszoBanus. Hapsnmy ¢ stum, B cBete tpeboBanuii ®I'OC COO k
IUIAHUPYEMBIM ~ pe3yibTaTaM OCBOEHHsS (elepasibHOM  00pa3oBaTeNbHOW  MPOTPAMMBI
cpeaHero obmero oOpa3oBaHUsI M3ydeHHE Ipeamera «XHMHS» OPHEHTHPOBAHO TAKXKE Ha
pelleHre 3aa4 BOCIIUTAHUSA U COLUAIBHOIO Pa3BUTUA O0yYaromuxcs, Ha (OpMUPOBAHUE Y
HUX OOIIEMHTEINICKTYaJbHBIX YMEHMH, YMEHHH paluoHaIu3aluu y4eOHOro Tpyda H
0000MIEHHBIX CIIOCOOOB JAEATEIBHOCTH, UMEIOUINX MEKAMCUUIUIMHAPHBINA, HAIIpPeAMETHBIN
XapakTep.

CocTaBnsiromuMy MpeaMeTa «XUMHUs» Ha YpOBHE YriyOiaEHHOrO M3y4eHUS SBISIOTCA
yray6nénnbie Kypebl — «Opranudeckas xumusi» U «O01mas u Heopranuueckas xumusi». [Ipu
OTIpENICICHNH MOIX0JI0B K OTOOPY M CTPYKTYPHOH OpraHHM3aliy COAEPIKaHUS STHUX KypCOB B
nporpaMMe 1o XMMHH 32 OCHOBY MpHHATHI 1oioskeHust PI'OC COO o paznuuusax 6a30BOTo U
yrayOiIE€HHOTO YPOBHEH U3yUYEeHHUS MPEAMETA.

OcHoBy cojnepkanusi KypcoB «Opranuueckas xumusi» u «OO01mas u HeopraHudeckas
XUMHS» COCTABIISIET COBOKYITHOCTH IPEIMETHBIX 3HAHWH W YMEHHWH, OTHOCAIIMXCS K
0a30BOMY YPOBHIO H3y4yeHHMsS MpeAMeTa. JTa CHCTeMa 3HaHUN IOJIYy4yaeT OlpeneiaEéHHOe
TEOPETUYECKOEe JIOMOJHEHUE, MO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIUI
00BEM (hakToNOrHUECKOro Marepuana. Tak, Ha yrnmyOJnE€HHOM YpOBHE W3Y4YEeHHs MpeaMeTa
o0ecrieyeHa BO3MOXKHOCTb 3HAUUTENFHOTO YBEJIWYCHHS O0BEMA 3HAHMA O XUMHUYECKUX
DJIEMEHTAaX M CBOWCTBAaX WX COCIMHEHWH HA OCHOBE pACHIMPEHHS W YriIyOJeHus
MPEJICTABICHUI O CTPOCHUU BEIIECTBA, XMMHUECKON CBSI3U U 3aKOHOMEPHOCTAX MPOTEKAHUS
peaKlMii, paccCMaTPUBAEMBIX C TOYKH 3PEHHUS XMMHUYECKONW KHHETUKH M TEPMOJUHAMMKH.
W3yuenne mepuoandeckoro 3akoHa W llepmoandeckoil CHCTEMBI XUMHYECKHX DSJIEMEHTOB
0a3upyercss Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX TIPE/ICTABICHUSX O CTPOCHHU aTOMA.
XuMHUecKasi CBsI3b OOBSCHAETCS C TOYKM 3pPEHMS HSHEPreTHYEeCKUX H3MEHEHUil npu eé
00pa30BaHUM U DPA3PYLICHUH, a TaKXKe C TOYKM 3PEHUS MEXaHM3MOB €€ 0O0pa3oBaHMs.
W3yueHne THUNOB  peakmuii  JOmoyHseTcs  (OpMUpOBAHHEM  MPEIACTAaBICHHNA 00
AIIEKTPOXMMHUYECKUX TPOIeccax U AJIEKTPOJIM3E PACIJIaBOB M PacTBOPOB BellecTB. B kypce
OpPraHMYecKOll XHMMHUU TIPH PACCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHHH
ylensercss ocoboe BHUMaHKUE BOIpOcaM 00 3JEKTPOHHBIX 3(p(deKTax, 0 B3aMMHOM BIIUSHHUH
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIhii.

Oco0oe 3Hau€HNE UMEET TO, YTO Ha COJIEP’KaHHUE KYPCOB XUMUU YIITYOJIEHHOTO YPOBHS
U3y4eHHs JJIs KJIAcCOB OIpenenéHHOro mnpoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JONOJHEHHWH K OOleill cucTteMe NpeIMETHBIX 3HAaHWN) OKa3bIBAIOT BIHUSHHE
CMEXHBIE TIpeAMeThl. Tak, Hampumep, B COJCpXAHWW TIpeAMeTa Uil KJIacCOB XUMHKO-
¢duznyeckoro npoduiist OonblIoe 3HaYeHHE OYIyT UMETh IEMEHThl yueOHOro MaTepuania o
obmelt xumuu. I[lpu wm3yuyeHuM mnpeamera B JaHHOM CIIydae akKIEHT OyneT chenaH Ha
OOIIHOCTh METOOB MO3HAHU, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJIApHasi Teopusi (MOJEKYJsIpHAss Teopus B (U3UKE), 3aKOHBI COXpaHEHHUS MAaCChl U
DHEPTUH, 3aKOHBI TEPMOIAMHAMHUKH, IJIEKTPOJIH3a, TPEJICTABICHUS O CTPOCHHH BEIICCTB U
Jpyroe.

B TO Xe BpeMs B coaep)kaHMHM MpeaMera Uil KJIACCOB XHMHUKO-OMOJOTHYECKOTO
npoduns OGonplINi yaenbHBIH Bec OyAeT UMETh opraHuYeckas Xumus. B sTtom ciydae
MPEIOCTABISAETCS BO3MOXKHOCTH JJIsi Oojiee OOCTOSTENBHOIO PACCMOTPEHUS XMMHYECKOM
OpraHu3aluy KJIETKU KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOST, K MPHUMEPY,
TaKue CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIUMH/IbI, OCJIKH, YTIEBObI, HYKIEHHOBBIE KUCIOTHI U
npyrue. IIpu 3TOM 3HaHMS O COCTaBE€ M CBOMCTBaX MPEACTABUTENECH OCHOBHBIX KJIacCOB



OpPraHMYECKUX BEIIECTB CIYyXaT OCHOBOH Ui U3y4EHUs CYIIHOCTH IPOLECCOB (POTOCHHTE3A,
JbIXaHWsL, IUIEBAPEHUS.

B mane ¢opmupoBaHHsS OCHOB HAay4yHOT'O MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METOJOB IIO3HAHUS M OIBITA IPAKTHYECKOTO INPUMECHEHMs HAy4YHBIX 3HAHUNA H3y4eHHUE
npeamera «XUMHs» Ha YriyOlN€HHOM ypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3SIX C
y4eOHBIMH TIpEAMETaMH, BXOISIIMMH B COCTaB MpPEAMETHBIX obnacteil «EcTecTBeHHO-
Hay4HbIE TpeaMeThI», «MaTteMaTnka u nHpopMaTuka» u «PyccKuii S3bIK U TUTEpATypar.

HEJIN N3YYEHHUSA YYEBHOI'O IIPEJIMETA «XUMMUSD»

[Tpu u3ydeHnn ydeOHOTO mpeaMeTa «XuMUsS» Ha yriiyOJEHHOM ypOBHE TaKKe, Kak Ha
YpOBHE OCHOBHOTO W CpeaHero ooOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amaucit
HEPBOCTENICHHOM 3HAUYUMOCTH SIBJIAETCS (OPMHUPOBAHUE OCHOB HAayKM XMMHMM Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MNPAKTUYECKOH JESITEeIbHOCTH YEJIOBEKa U OJHOIO U3
KOMIIOHEHTOB MUPOBOI KyJbTyphl. Pemenue 31oil 3a1aun Ha yriryO0J€HHOM YPOBHE U3YUEHUS
peaMeTa MpearnosaraeT peaan3aluio Takux Lesei, Kakx:

e (QopmupoBaHue  MNpEeACTAaBICHUI: O  MaTepUaJlbHOM  €IUHCTBE  MHDa,
3aKOHOMEPHOCTSAX U [T03HABAEMOCTH SIBIIEHUI NPUPOBI, O MECTE XUMHH B CUCTEME
€CTECTBEHHBIX HayK M e€ Benylleil poju B 00ecleYeHUH YCTOHYHMBOIO pa3BUTHUS
YeJ0BEYECTBA: B PEIICHUU NPOOJIEM 3KOJIOIMYECKOM, SHEPreTHUeCKOW U MUIIEBOM
0€30MacHOCTH, B PAa3sBUTUU MEIUIMHBI, CO3JAHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX
UCTOYHUKOB DSHEPruu, B OOECIEUEHUH pPallOHAIBHOIO MPUPOJOINOIb30BAHUS, B
(GOopMHpOBAaHHM MHMPOBO33pEHMsI W OOIIEH KyJIbTypbl 4YeloBeKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOIO OTHOLIEHHMS K CBOEMY 3/I0POBBIO M IPUPOTHOMN
cpene;

® OCBOCHHME CHCTEMbl 3HAHM, JIEXKAIIUX B OCHOBE XUMHUYECKOW COCTAaBIAIOLIEH
€CTECTBEHHO-HAYyYHOW KapTUHbI Mupa: (pyHJZaMEHTaJIbHBIX MOHSITHH, 3aKOHOB U
TEOpUN XMMHH, COBPEMEHHBIX IPEICTABICHUM O CTPOEHUM BEIIECTBA HA PAa3HBIX
YPOBHSIX  —  aTOMHOM,  HOHHO-MOJIEKYJSPDHOM,  HaAMOJIEKYJIIPHOM, O
TEPMOJMHAMHYECKUX U KMHETUYECKMX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKUX
peakuuii, 0 XMMHUYECKOM pPaBHOBECHM, PacTBOpax M JUCHEPCHBIX cucTemax, o0
OOIIMX HayYHBIX MPUHLIUIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

e (QopmupoBaHue y oOy4YaIOIIMXCS OCO3HAHHOTO TOHUMAaHHS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYECKUX 3HAHUHM JUIsI OOBSCHEHHs KIIOYEBBIX U W mpoliem
COBPEMEHHOM XUMMHU, IJIsi OOBSICHEHUS M NPOTHOZUPOBAHUS SIBJICHUM, MMEIOIINX
€CTECTBEHHO-HAYYHYI0 MpPHUPOAY; TPAMOTHOTO pelIeHUsl MpobiieM, CBA3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHMS, aHAIM3a W OLEHKUM C TMO3UMIUN OSKOJOTHYECKOH
0€30MaCHOCTH  MOCJIEACTBUNA OBITOBOM W  IMPOU3BOACTBEHHOM JEATENbHOCTU
4eJI0OBEKAa, CBS3aHHOM € XWMHUYECKMM IIPOM3BOACTBOM, MHCIIOIB30BAHUEM U
nepepadoOTKOM BEIIECTB;

e yriyOJeHHe MPEACTABICHUH O HAayYHBIX METOJax IMO3HAHMs, HEOOXOIUMBIX IS
npuOOpETEHUs] yYMEHUH OpUEHTHPOBATHCS B MHUpPE BELIECTB M OOBSICHEHUS
XMMHUYECKHX SIBJICHUH, UIMEIOLINX MECTO B IPUPOJE, B IPAKTUUECKON JESITEIbHOCTH
Y IIOBCEHEBHOM KU3HU.

B mnnane peanuzanuu MepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX (YHKUIUH
LIEJIOCTHOM CUCTEMBI CPEJHEro 001ero o0pa3oBaHus MpU U3YYEHUH IpeaMera « XUMHUsS» Ha
yrIyOJIEHHOM YpOBHE 0COOYIO aKTyalbHOCTh TPHOOPETAIOT TAaKHUE 1IN U 3a]]a4H, KaK:



e BOCNUTaHHE YOESKIAEHHOCTH B TO3HABAEMOCTH SBICHHM MPUPOJBI, YBAXKECHUS K
IpOLIECCY TBOPYECTBA B OOJACTH TEOPETHUYECKUX M MPHUKIAJTHBIX UCCICJOBAaHHUN B
XUMHUH, (OPMUPOBAHUE MHUPOBO33PCHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU;

® pa3BUTHE MOTHBALIMU K OOYYECHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

® Pa3BUTHUC IO3HABATCIIBHBIX HHTCPCCOB, HHTCIUICKTYAJIbHBIX W  TBOPUYCCKHX
crocoOHOCTEl 00yJarommxcs, GOPMUPOBAHNE Y HUX CO3HATEIILHOTO OTHOIICHUS K
caM000pa30BaHUI0O M HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEUIHOM
npodeccHoHaIbHON M OOIIECTBEHHON JESTEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JIOPOBBIO M MTOTPEOHOCTH B 3JI0POBOM 00pa3e KHU3HH;

e (opMHpOBaHHWE YMEHHH M HAaBBIKOB Pa3yMHOIO INPHPOIONOIb30BaHUS, PA3BUTHE
OKOJIOTUYECKOW  KYNIbTYpHl, MPHOOPETEHHE OIbITa  OOIIECTBEHHO-TIOJIC3HOM
9KOJIOTHYECKOH JeATEILHOCTH.

MECTO YYEBHOI'O IIPEJJMETA «XUMMUSI» B YYHEBHOM IIJIAHE

OOmee 4mMCIO YacoB, NPEAYCMOTPEHHBIX ISl M3Y4YCHHs XHMHUU Ha YrIIyOJCHHOM
ypOBHE cpenHero obiero obpazoBanus, cocraiser 204 yacos: B 10 kiacce — 102 yaca (3
yaca B Hezienmo), B 11 kimacce — 102 gaca (3 gaca B Hezemo).

U3 nux 7 yacos 3a 2 200a oOyuenus 6vl0e1eHO HA NPOBeOeHUe OYEHOUHbIX NPOYeoyp
svidensiemcs ne 6onee 10% om ecezo odvema yuebno2o epemenu (nucomo Munnpoceewenus
Poccuu Ne CK-228/03 u Pocobpnaosopa Ne 01.169/08-01 om 06.08.2021): na npogedenue
koHmpovusix pabom 6 10 knacce — 3 uaca, 6 11 knacce — 4 uaca.

COJAEPKAHUE YYEBHOI'O NTIPEAMETA «XUMMUS»
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnuyeckne 0CHOBbI OPraHUYeCKO XMMHH.

[lpenmer u 3HaueHWE OpPraHMYECKOW XHWMUH, IMPEJCTaBIEHHE O MHOT000pazuu
OPTraHUYECKUX COCTUHEHUH.

DONEKTPOHHOE CTPOEHHE aTOMa YIJepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BanenTHple BO3MOXXHOCTM aToMa yriepoja. XHUMHYEcCKas CBsS3b B OpPraHMYECKHX
coeuHeHUsX. Tumpl TrUOpUAM3ALUM AaTOMHBIX opOuTaneil yriepoga. MexaHU3MBI
o0pa3oBaHUsl KOBaJIEHTHOM CBsA3M (OOMEHHBII UM  JOHOPHO-aKUENnTOpHBINH). Tumbl
NEepEeKpbIBaHUS aTOMHBIX OopOuTaneil, 6- u m-cBa3u. OnuHapHasi, IBOMHAs U TPOWHas CBS3b.
Crioco0Ob1 pa3pbiBa CBsizel B MOJIEKyJaX OpraHuueckux BemiecTB. Ilonstue o cBOoOOIHOM
panukaie, Hykjieopuie 1 31eKTpodure.

Teopusi cTpoeHUs] OpraHMYECKUX coequHeHud A.M. byriepoBa UM COBpEMEHHBIE
IPEICTaBICHUS O CTPYKTYpPE MOJEKYJI. 3HA4Y€HWE TEOPUU CTPOEHUS OpPraHMYECKHX
coequHeHUH. MonekynspHble U CTpYKTypHbIe (opmynsl. CTpyKTypHbIE (HOPMYIIBI
pa3iIMYHBIX BUJIOB: pa3BEpHYyTas, COKpalll€HHas, ckeneTHas. M3omepus. Buuasl uzomepuu:
CTPYKTYpHasi, MPOCTPAHCTBEHHas. OJEKTPOHHbIE 3(PQPEKTsl B MOJIEKyJaX OpraHMYECKUX
COCTMHCHUH (MHIYKTUBHBIA U M€30MEPHBIN 3 (HEKTHI).



[IpencraBnenne o  Kjaccu@UKauu  opraHuyeckux  BemecTB. [lonstue o
¢ynkunonanpHoil  rpymnme. ['omomorusi. ['omonormueckue psael.  CucremaTHueckas
HOoMeHKJaTypa opranundyeckux coenunenuit (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
MpeCTaBUTENIECH.

OcoOenHoct W Kkjaccuukamusi  opraHudyeckux  peakuuid.  OKUCIUTEIBHO-
BOCCTAHOBUTENIbHbBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTAJIbHBIE METO/bl U3YUEHUS BELIECTB U UX IPEBPAICHUI: 03HAKOMJIEHHE C
o0pa3laMu OpraHM4ecKHUX BEIIECTB U MaTepualaMy Ha UX OCHOBE, OIBITHI [0 MPEBPALICHUIO
OpraHMYECKUX BEIIECTB IMpH HarpeBaHuu (IUIaBJIieHHWE, OOYIrJMBaHWE U TOPEHHUE),
KOHCTPYMPOBAHUE MOJIEJIEN MOJIEKYJI OpraHU4YECKUX BELIECTB.

Yriaesogopoabl.

Anxkanbl. ['oMonornueckuii psiji aakaHoB, o0mmas Gopmyrna, HOMEHKIATYpa U U30MEPHSL.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKAHOB, sp3-rH6pHnH3auH;1 ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUeCcKue CBOMCTBA AIKAHOB.

XvUMHYEeCKHME ~ CBOWCTBA  QJKaHOB:  peakUuu  3aMEIIeHUs,  U30MepU3alui,
JEeruIpUpOBaHus, UUKIN3ALMHU, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenrue o MexaHusme
peakuMil paJuKaJIbHOIO 3aMEILECHHUS.

Haxoxnenue B npupoae. CriocoOsbl 1oJIyueHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O0mas Gopmyina, HOMEHKIAaTypa u uzomepus. OCOOCHHOCTH CTPOCHHUS
U XMMHYECKUX CBOMCTB MaibIX (LMKJIONPONaH, MUKIOOyTaH) M OOBIYHBIX (I[UKJIONEHTAH,
IIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['omonorumueckuit psja  ankeHoB, obOmas ¢opMmyia, HOMEHKIATypa.
DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, spz-m6pnzmsaum aTOMHBIX
opburaneit yriepoaa, o- 1 n-cBa3u. CTpyKTypHast U reoMeTpudeckas (IIMc-TpaHC-) H30MEpHsL.
®u3nyeckue CBONCTBA AJKEHOB. XHMHMUYECKHE CBOMCTBA: pEaKUUU IMPUCOECIUHEHUS,
3aMEIICHUS B O-TIOJIOKEHUE TPHU JIBOWHOM CBA3M, MOJMMEpHU3aluu U okucieHus. lIpaBuio
MapkoBHukoBa. KauecTBeHHblEe peakiuu Ha JBOIHYIO CBs3b. CHocoObl MHOMy4YyeHUS U
IIPUMEHEHHE AJIKEHOB.

Anxanuensl. Knaccudukanuss — ankagueHoB — (CONpsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoeartvle). (OCOOCHHOCTH DJIEKTPOHHOTO CTPOCHUSI M XHUMHYECKHX CBOWCTB
CONPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepusanus cOnpsKEHHBIX JUEHOB.
CriocoObI nostyyeHus 1 IPUMEHEHUE alTKaJHeHOB.

Anxunsl. ['omonoruueckuit psa  ankuHoB, oOmas ¢opmyia, HOMEHKIAaTypa H
U30Mepus. OJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJI AJIKUHOB, SP-
rudpuan3aIus aTOMHBIX opouTaneit yriepona. dusndeckre cBONCTBA aIKUHOB. XUMUYECKUE
CBOMCTBA: pEakUMH MPHUCOEAMHEHUs, JUMEPU3ALMM U TPUMEPHU3aLUH, OKHUCICHUS.
KucnotHele cBOICTBAa aJKMHOB, MMEIOUIMX KOHIEBYIO TpOWHYIO CBsA3b. KauecTBEeHHBIE
peaxkiuu Ha TPOWHYIO CBs3b. CIOCOOBI MOTYYEHHS U IPUMEHEHHE aIKUHOB.

Apomarudeckue YrieBoAopoasl (apeHbl). ['omonmormyeckuil psn apeHoB, oOmias
dopMmyna, HOMEHKJIATypa W H30MEpHUs. ODIJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKyJbl OeH3ona. PU3nUecKue CBOMCTBAa apeHOB. XMMHUYECKHE CBOWCTBA OCH30Ja U €ro
TOMOJIOTOB: PEaKIUU 3aMelIeHHUs B OEH30JIbHOM KOJIbLIE U YIJIEBOAOPOJIHOM paJHKale,
peakuuu  MPUCOEAMHEHUs, OKHUCIeHHe TomoioroB Oenzona. [IpencraBienue 00
OpPUEHTHUPYIOIIEM JCHCTBUHM 3aMECTUTENCH B OCH30JbHOM KOJIbIIE Ha MpUMeEpe aKUIbHBIX
paxuKanoB, KapOOKCHUIbHOM, TUAPOKCHUIBHONW, aMUHO- U HUTPOTPYIIBI, aTOMOB TaJOT'€HOB.



OCOOCHHOCTH XMMHYECKUX CBOHCTB cTHpona. Ilomumepusamust cruposna. CrocoObl
[IOJIyYEHUS U IPUMEHEHUE apOMATUYECKUX YTIIEBOAOPOIOB.

[Tpupoaustii ra3. [lomyrabie HedTaHbIe ra3el. HedTh 1 e€ npoucxoxnenne. KameHHbIH
yroJib U IPOAYKTHI ero nepepadotku. CrnocoObl nepepaboTku HedTH: MEeperoHkKa, KPEeKHHT
(TepMHUYECKH, KaTATUTHYECKU ), puOpMUHT, Tuposu3. [IpoaykTsl nepepadoTku HEPTH, UX
IIPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXAY pPa3IMUHBIMU KJIACCAMM YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJIOT€HIIPOM3BOHBIX YIJIEBOJOPOIOB. Peakiuu 3amemieHus
rajioreHa Ha TUAPOKCOTPYIIYy, HUTPOTIPYIMIY, [UAHOTPYIMIYy, aMHHOrpynmy. JlelicTBue Ha
rajoreHNnpon3BOIHBIE BOAHOTO M COUPTOBOrO pacTtBopa wiénoud. BsaummoneinicTBue
JUTaJIOTEHAJIKAHOB C MarHueM U IUHKOM. [IoHsATHE 0 METauI00praHMYeCcKUX COECTUHEHUSIX.
Hcnonp30BaHuE TaJOr€HNPOU3BOAHBIX YITIEBOJAOPOJOB B OBITY, TEXHHKE U IPH CUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3yYEHHUs BELIECTB W UX IMPEBPALICHUI: H3ydyeHue
¢u3nyeCKuXx  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTb), KayECTBEHHBIX  peakLuil
YIIEBOJOPOAOB Pa3jIMYHbIX KiaccoB (oOeclBeunBaHWE OpOMHOW WM HMOJHOW BOJIBI,
pacTBopa IepMaHraHaTta Kajius, B3aUMOJCWCTBHUE alleTWICHa C aMMHAYHbIM DPAacTBOPOM
okcuma cepedpa(l)), kauecTBeHHOE OOHApPYKCHHE YIJIepoJa W BOJOPOJAa B OPraHHYECKUX
BElIECTBaX, MOJyYEHUE 3TUJICHA U HU3YYEHHME €ro CBOMCTB, O3HAKOMJICHHE C KOJUIEKIUSIMU
«Hedptp» u «Yrompy, ¢ obpa3namu IUIACTMAcC, KAaydyKOB M PE3HHBI, MOJEIHMPOBAHUE
MOJIEKYJI YTJIEBOJIOPOAOB U IraJIOTEHIIPON3BOJHBIX YTIIEBOAOPOOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[TpenenbHble OgHOATOMHBIE cUPTHl. CTpoeHHe MoJieKyn (Ha MpUMepe METaHola U
sraHona). ['omonoruueckuit psg, obOmas Qopmyna, H30MepHs, HOMEHKIATypa U
kiaccugukanus. Ousnyeckre CBOMCTBA MpeAETbHBIX OJHOATOMHBIX CIHUPTOB. BomoponHsie
CBSA3M MEXIY MOJIEKYJaMH CIUPTOB. XHUMHUYECKHE CBOMCTBA: peakUMM 3aMelleHus,
JEerupaTalyy, OKHUCICHHUS, B3aUMOJIEHCTBUE C OpPraHMYECKMMHM U HEOPraHWYECKUMU
kucinoramMu. KauecTBeHHass peakiuss Ha OJHOATOMHbIE CHMpTHL. [leiicTBHe 3TaHONa M
METaHoJla Ha OpraHu3M uesnoBeka. CHocoObl MONy4yeHHs U MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (U3UYECKUX W
XUMHYECKHUX CBOMCTB.

MHoOroaTOMHbIE CIIUPTHI — ATHICHIVIMKOIb U TNIMLEPUH. PU3NUYECKHE U XMMHUYECKUE
CBOICTBa: peaklMH 3aMElIeHMs], B3aUMOJECIHCTBHE C OPraHMYEeCKMMHU W HEOPraHWYECKUMU
KHCJIOTaMH, KauecTBEHHas peakIusi Ha MHOroaToMHble cnupThl. IIpeacraBmenue o
MEXaHU3ME peaKkIuid HyKIeo(pMIbHOr0 3aMerieHus. JlelicTBHE Ha OpraHuM3M 4eJOBeKa.
Crioco6bI nostyyeHust 1 IpUMEHEHHE MHOT0aTOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYHIBI M OEH30JIbHOTO
anpa. @usmyeckue cBoiicTBa (¢eHonma. (OcoOEHHOCTH XHUMHUYECKHX CBOWCTB (eHoa.
KavectBennsle peakuun Ha ¢(enon. Tokcuunocts ¢enona. CrnocoObl MOTYYEHUS U
npuMeHenue penona. GenonpopmanpaeruaHas cCMoa.

KapOonumnbHble coelMHEHUsT — ajibJETHAbl U KETOHBL. OJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOU TpyMIbl. ['OMONOrHYecKkrue psabl albJCTHIOB M KETOHOB, 00mas ¢Gopmyrna,
M30MEPUS U HOMEHKJIaTypa. PU3MYECKUEe CBOMCTBA AIBACTUAOB U KETOHOB. XHMHUYECKHUE
CBOMCTBA aJbJErHJI0OB M KETOHOB: pPEAKUUM NpuUcoennHeHus. OKHUCIEHHE allbJIErHJIOB,



KaueCTBEHHbIEC peakluu Ha ajbAeruabl. CriocoObl MOTyYeHHs] U MPUMEHEHUE albIETUI0B U
KETOHOB.

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHCIOTEL. OCOOEHHOCTH CTPOSHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. VM3omepust u HoMeHKkiIaTypa. Dusnyeckue CBOWCTBA OJTHOOCHOBHBIX
npelebHbBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIE CBS3U MEXIYy MOJEKyJaMu KapOOHOBBIX
KHCTOT. XMMHUYECKHUE CBOWCTBA: KUCIIOTHBIC CBOWCTBA, PEAKIUsS dTEPUPHUKAIINU, PEAKITUH C
ydacTUEM YIJIEBOAOPOAHOro paaukana. OCOOEHHOCTH CBOMCTB MYpPAaBbUHOW KHCIOTHI.
[TonsiTue o0 MNPOU3BBOAHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX 3¢upax. MHorooOpaszue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEAETbHBIX U apOMaTHUYECKUX KapOOHOBBIX
KHCJIOT, TUKapOOHOBBIX KHUCIIOT, THIPOKCHUKApOOHOBBIX KHUCIOT. IIpercraBuTenu BbICHIIMX
KapOOHOBBIX KHCJIOT: CTE€apWHOBAs, MaJbMHUTUHOBAs, OJICMHOBAs, JIUHOJIEBAS, JTUHOJIEHOBAS
KUCTI0Thl. CIOCOObI MOMYYeHHsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnosxnbie 3¢upsl. ['omonorudeckuii psn, odmas Gopmyna, n3oMepust U HOMEHKJIATYpa.
Pu3nyecKnue 1 XMMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

XKupsr. Ctpoenue, pu3nveckue 1 XUMHYECKHE CBONCTBA KUPOB: TUAPOJIHN3 B KHCIOW U
nienouHoit cpepe. OcoOEHHOCTH CBOWCTB KHPOB, COJCPXKAIIMX OCTATKH HENPEAeTbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IPUPOJE.

MBpI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OOmast xapakTepucTuka yriaeBofoB. Knaccupukanus yrieBogoB (MOHO-, TU- H
nonucaxapuzbl). MoHOocaxapubl: TIOKo3a, GpykTo3a, ranakrtosa, pudo3a, 1e30Kcupuodo3a.
dusnyeckue CBOWCTBA M HaxoxiaeHue B mpuponae. dorocuHTe3. XMMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIUU C Yy4YyaCTHEM CIUPTOBBIX U albJETHIHOW TpYII, CIUPTOBOE U
MOJIOUHOKHCI0e OpokeHue. IIprMmeHeHne riroko3bl, €€ 3HauyeHHEe B KU3HENEATEIbHOCTH
opranusma. Jlucaxapuiel: caxapo3a, MajlbTO3a M JIakTo3a. BoccraHaBiauBaromue U
HEBOCCTAHABIMBAIOIME Aucaxapuabl. I'maponns aucaxapunosB. Haxoxnenue B mpupone u
npuMmenenue. [lonucaxapuapl: KpaxMani, TJIMKOTE€H U 1eitono3a. CTpoeHrne MaKpOMOJIEKYI
KpaxMmaia, INIMKOT€Ha W ILeJuTrosio3bl. Dusnyeckne CBONCTBA Kpaxmala W LEJUIIOJIO3BI.
XVMMHYECKHE CBOWCTBA KpaxMajla: THAPOJIN3, KAUECTBEHHAs! PEaKMsl ¢ HOJOM. XUMHUYECKUE
CBOWCTBA MLEJUIIOJO3BI: TUAPONU3, TOdydeHHe d¢pupoB nemwtono3sl. Ilonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCrepuMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAICHUI: paCTBOPUMOCTh
pa3IMyYHBIX CIUPTOB B BOJIE, B3aMMOJACHCTBHE 3TAaHOJA C HAaTPUEM, OKUCIIEHHE STUIIOBOTO
crupTa B ajbAETH] HAa PacKaJl€HHONM MEIHOM NPOBOJIOKE, OKHCIEHHE 3TUIIOBOIO CIHPTA
JTUXPOMATOM Kajus (BO3MOXKHO HMCIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbIE PEaKIuu
Ha anpjaeruabl (¢ ruapokcuaoM auammuHcepeOpa(l) u ruapoxcupom meau(Il)), peaxmus
rmnepuHa ¢ ruapokcuaoM menu(Il), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJIEIICTBHE pacTBOpa IIOKO3bI ¢ ruapokcuaoM menu(ll), B3aumoneiictBue kpaxmana ¢
MOJIOM, peLIeHHE SKCIEPUMEHTAIbHBIX 33a4 1o TeMaM «CrnupThl U GeHomnbl», «KapOoHOBbIe
KHUCJIOTHI. CIIOXKHBIE d(PHUPBI».

A3oTcoaep:xaniye OpraHuyecKne CoeINHeHusl.

AMUHBI — OpraHuMuYecKuMe TMpOW3BOAHbIE ammuaka. Kiaccudukanuss aMHHOB:
anudaruyeckue M apoMaTHYecKHe;, IEepBUYHbIE, BTOpUYHBbIE M TpeTuuyHble. CTpoeHue
MOJIEKYJI, 0011ast (hopmyIia, H30MepHsl, HOMEHKIIATypa B (PU3NIECKHUE CBOMCTBA. XUMHYECKOE
CBOMCTBA anu(aTUYEeCKHNX aMHHOB: OCHOBHBIE CBOWMCTBA, aJKWJIMPOBAaHHE, B3aWMOJICHCTBHE
NEPBUYHBIX AMUHOB C a30TUCTON KUCI0TON. CONM alKUIIaMMOHHS.



AHWIMH — MNOpeACTaBUTENIb AMUHOB apoMaTH4ecKoro psna. CTpoeHuEe aHWJIMHA.
B3anmHoe BiusiHEE TPYII aTOMOB B MOJIEKYJie aHWIMHAa. OCOOEHHOCTH XUMUUYECKUX CBOMCTB
anwmmHa. KadecTBeHHbIe peakiuu Ha aHWIMH. CHocoObl MONYYeHHWS] W TPUMEHEHUE
anudaTtuyeckux aMuHOB. [ToyueHue aHunrHa U3 HUTPOOEH301a.

Amunokuciotrel. Homenkinarypa u wuszomepus. OTaenbHble MNPEACTABUTEIN  O.-
AaMHMHOKHCIIOT: THWIWH, anaHuH. Ou3snyeckue CBOMCTBA aMHUHOKHCIOT. XHWMHYECKUE
CBOMCTBA AMHUHOKHUCIOT KaKk aM(OTEpHBIX OPTaHUYECKUX COCIUHEHUH, peaKIus
MOJIMKOHICHCAIINH, 00pa30BaHue MENTUIHOM CBsA3U. bronornyeckoe 3HaueHNe aMUHOKHCIIOT.
CuHTE3 ¥ TUAPOIU3 MENTHIOB.

benku xax npuponssle nosumepsl. [lepBuyHas, BTOpuYHasg U TpEeTUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIU3, ICHATYPAIHS, KAYeCTBCHHBIC PEAKIIUU Ha
OeJIKHU.

DKCIIEpUMEHTAIbHbIE METOJIbl M3YYEHHUsSl BEIIECTB M UX IPEBPAIICHUIl: PacTBOPEHUE
0eJIKOB B BOJIE, JeHATypalys OCJIKOB IPU HArPEBaHUU, IIBETHBIC PEAKIIMU HA OCJIKHU, PEIICHHE
AKCIEPUMEHTAIBHBIX 33Ja4 MO0 TeMaM «A30TCOAEpKAIIME OPraHUYECKUE COEAUHEHHS» M
«Pacno3HaBaHue OpraHUYECKUX COCTUHEHUI.

BbicokomosieKkyJIsIpHBIE COeIMHEHHU .

OCHOBHBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHU: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPU3AIMU, CPEIHSA MOJIeKyJsapHas macca. OCHOBHBIC

MCTOABI CHHTC3a BBICOKOMOJICKYJIAPHBIX COG,I[I/IHCHI/Iﬁ — MMoJIUMMEpHU3atunsa n
MOJIMKOHACHCAIIUA.

HOJ’II/IMepHHG MaTcpHraJIbl. IInacTmaccel (HOJ’II/IBTI/IJ'IGH, MMOJIMITPONUIICH,
MOJIMBUHUIIXJIOPH I, IMOJIUCTUPOII, MOJIMMETUIIMCTAKPHJIAT, HOJ'II/IKap6OHaTBI,

nonudTHIeHTepedTanar). YTunuzanus u nepepaboTka MiacTHKa.

DnacToMepbl: HATypalbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaJHeHOBBIA,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BomnokHna: HatypasibHbBIE (XJIOTIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tonmumepsl cHenuanpHOTO Ha3HaueHUs (Te(ioH, KeBiap, DIEKTPONPOBOISIINE
MOJIMMEPHI, OMopa3IaraeéMbpie MOJUMEPHI).

DKCIepUMEHTATbHBIC METO/IbI H3YUYCHHSI BEIICCTB U UX MPEBPAIEHUN: 03HAKOMJICHHE C
oOpa3liaMu MPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAay4YyKOB, peIICHHE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHUe MIaCTMACC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxnenne MoJIeKyIsspHON (GOPMYJIBI OPraHUYECKOTO COCTUHEHUSI M0 MacCOBBIM
JOJIIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HAaXOXKJICHHE MOJEKYIApHOH (HOpMYIIbI
OpPraHMYECKOTO COeTUHEHUs To Macce (00BEMY) TPOAYKTOB CrOpaHHs, MO KOJIHYECTBY
BemecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/WUIU UCXOJHBIX BEIIECTB, YCTAHOBJICHHE
CTPYKTYPHOU (OpMYIIBI OPTaHUYECKOTO BEIIECTBA HA OCHOBE €T0 XMMHYECKUX CBOWCTB WIIH
CIocoOOB TONMYYEHUS, OMpEAeNiEHUE IOMU BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETUYECCKU
BO3MO>KHOTO.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXNpeIMETHBIX CBSI3EH MPU U3YYEHUHU OpraHndeckoil xumuu B 10 kitacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BAaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U
MOHSATUM, TPUHSITHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO01Me eCTeCTBCHHO-HAyYHBIC MMOHATHS: SIBIICHHE, HaydHBIH (DAaKT, THUIIOTE3a, TEOpHs,
3aKOH, aHaJM3, CUHTE3, KiaccupuKaius, HaOI0ICHUE, U3MEPECHUE, SKCIICPUMEHT, MOJICIb,
MO/ICJIMPOBAHUE.

dwusnka: marepus, aToM, JJCKTPOH, MPOTOH, HEHTPOH, MOJIEKYJa, SHEPreTHUECKUI
YPOBEHB, BELIECTBO, TEIO, 00BbEM, arperaTHOE COCTOSIHHE BEMIECTBA, (DU3MUCCKHE BEIIMYHMHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

Buomorus: KJIETKa, OpTaHM3M, DKOCHCTEMA, ouocdepa, MeTa00IH3M,
HACJICICTBEHHOCTh, aBTOTPO(MHBIN U reTepoTpodHBINA THIT TUTaHUs, OpokeHue, HOTOCUHTES,
JBIXaHue, OCIIKH, YIIIEBOIbI, JKUPBI, HYKJIEHHOBBIC KHCIOTHI, (DEPMEHTEHI.

['eorpadus: mose3Hbie KCKOMAEMBbIE, TOIUIHBO.

TGXHOHOFI/ISI: NI CBBIC HpOIIyKTI:I, OCHOBBEI paHI/IOHaJII)HOFO IIUTaHus, MOIOIIHEC
CpEJ/ICTBA, MaTepHAIIbl M3 HCKYCCTBCHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

AtoM. CocraB aroMHbIX saep. XuMHUecKuil 3nemeHT. HWM3otombl. CrpoeHue
JMIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTHUECKUE YPOBHU U MOAYPOBHHU.
Atomuble opOutamu. Kiaccubpukanuss XMMHYECKHX JJIEMEHTOB (s-, P-, d-, f-ajmemeHTsI).
Pacrnipenenenuie 351eKTPOHOB MO aTOMHBIM OpOUTAISAM. DIIEKTPOHHbBIE KOH(UTYpallii aTOMOB
3JIEMEHTOB IE€PBOIO—YETBEPTOrO MEPUOJIOB B OCHOBHOM M BO30YXJIEHHOM COCTOSHUM,
AIIEKTPOHHBIE KOHPUTYPALIUU HOHOB. DJIEKTPOOTPUIIATEIEHOCTD.

Ilepnonnueckuit 3akoH u Ilepuonuueckas cucrtema XuMuU4eckux snemeHToB J[.H.
MengeneeBa. CBsi3p nepuoAuyYecKkoro 3akoHa U Ilepuognyeckoll CUCTEMBI XMUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOU TEOPHUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOXHBIX BEIIECTB MO TpyHnam u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneena.

Xumuyeckasi CBsi3b. BUIbl XUMUYECKOW CBSI3U: KOBAJICHTHAs!, MOHHAS, METAIUINYECKAs.
Mexanu3mbl 00pa3oBaHUS KOBAJICHTHOM CBsI3U: OOMEHHBI U JOHOPHO-aKIEMTOPHBIM.
DOHeprusi U AjiuHa cBs3U. [lOJMApHOCTH, HANpPaBIECHHOCTb M HACHIIIAEMOCTb KOBAJEHTHOM
cBs3u. Kpatublie cBsa3u. Bogopoanas cBsizb. MeXMONIEKyIIpHbIE B3aUMOICHCTBHS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSA3b AJIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C MX T€OMETPUYECKHUM CTpPOEHHEM (Ha TMpUMEepe COCITWHEHUH SJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBinenre O KOMIUIEKCHBIX coeauHEHHAX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCO0OpazoBaTenb, JIMTaHAbl. 3HAaYeHHEe KOMIUIEKCHbIX coenuHeHuil. Ilonarue o
KOOPJIMHALIMOHHON XHUMUH.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUs. THIBI KPUCTATUTUYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[TonsTue o gucnepcHbIx cuctemax. McruHHbIe pacTtBopbl. [IpeacrtaBienue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPaKEHUSI KOHIIEHTPALMKM PACTBOPOB: MAccoBasi JOJS
BEILIECTBA B PaCTBOPE, MOJISIpHAsi KOHIIEHTpalusl. HachlllieHHbIE U HEHACHIIIIEHHBIE PAaCTBOPHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Knaccudukanus 1 HOMeHKJIaTypa HEOPraHU4YEeCKUX BEUIECTB. TpHUBHANIbHbIE HAa3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUYECKUX BEIIECTB.



Knaccudukanmss XMMUYECKUX pEaKIMii B HEOPTaHWYECKOW M OPTraHWYECKOW XHUMHH.
3aKOH COXpaHEHHsS MAacChl BEIIECTB; 3aKOH COXPAHEHHUS M MPEBPAILICHUS SHEPIHUU MpU
XUMHUYECKHX peaknusx. TernoBeie 3¢ddexTsl xumuueckux peakuuil. Tepmoxumuyeckue
YpaBHEHUS.

CkopocTh XHMHUYECKOM peakuuu, e€ 3aBUCUMOCTb OT pa3ln4HbIX (DAaKTOPOB.
I'oMoreHHsle U reTeporeHHble peakuuu. Karanus u karaanus3aTopsl.

OOpatuMbie W HEOOpaTUMbIE peakuu. XHUMUYecKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTro paBHOBecHs. DaKTOPBI, BIUSIONINE HA MOJOKEHUE XUMUYECKOIO PAaBHOBECHUS:
TEMIIepaTypa, AaBJICHUE U KOHIIEHTPALMK BEIIECTB, yYacTBYIOIMX B peakuuu. [Ipunuun Jle
[Tarense.

OnekTponuTrdeckass auccouuanusi. CuipHble W cinadbie  3JeKTposuThl. (CTeneHb
auccormanuu. Cpena  BOAHBIX — pacTBOPOB:  KUCJIOTHAsl, HEWUTpalibHas, ULIEJIOYHAs.
Bonopoansrii mokazarens (pH) pactBopa. I'naponus coneit. Peakimu nonHoro oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuuu. CreneHb OKucieHUus. OKUCIUTENb U
BOCCTAaHOBUTENb. [Iporecchl OKHCIIEHMSI W BOCCTAHOBJICHUA. BakHeWIIne OKUCITUTENH U
BOCCTAHOBUTENIH. METO/A 3IIEKTPOHHOrO OanaHca. DIJEKTPOJIM3 PACTBOPOB M PACILIaBOB
BEILECTB.

DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBPALICHUN: PA3JI0KCHUE
MEePOKCUIa BOJOPOJa B MPHUCYTCTBUHM KaTalIM3aTOpa, MOJACIHA KPUCTAUIMYECKUX PEHIETOK,
MPOBEJCHUE peaklMii HOHHOTO OOMEHa, OMpeJelieHue Cpeabl PAacCTBOPOB C IOMOIIbIO
WHAUKATOPOB, U3YUEHHE BIUSHUS PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOMN peakiuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemetaioB B llepuoamueckor cucremMe XUMUYECKUX 3yemeHToB [I.M.
MennaeneeBa U OCOOCHHOCTH CTpOCHHsSI UX aTOMOB. DU3NYECKHME CBOWCTBA HEMETAJLIOB.
AmoTponusi HeMeTauioB (Ha IpUMeEpe KUCIOopoia, cepbl, hocdopa u yriepoaa).

Bonopon. [Monyuenue, puzndeckue u XUMUYECKHUE CBOMCTBA: PEAKIIMU C METAJIJIAMHU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371€EMEHTHI.

["anorensl. HaxoxaeHnue B mpupoje, cnocoObl MonydeHust, GU3NIECKue U XUMUIECKUE
cBoiicTBa. ['anorenoBomopoabl. BaxHelire KUCIOPOACOAECPKAIINUE COCTUHEHNS TATIOTEHOB.
JlaGopaTopHbIe ¥ MPOMBINIJIEHHBIE CITOCOOBI MOTydeHUs ranoreHoB. [I[puMeHeHne rajoreHoB
Y UX COEIUHEHHUI.

Kucnopon, o30H. JlabopaTopHble ¥ MPOMBIIIIIEHHBIE CITOCOOBI MOJIYUEHHUsI KHCIOPO/a.
dusnyeckue W XUMHUYECKHE CBOWCTBA M MPHUMEHEHHE KHCIopoja U o30HA. OKCHIBI U
MIEPOKCHUJIBI.

Cepa. Haxoxnmenue B mpupoje, CHOCOOBI MONydeHUs, (HU3MYEeCKHe W XUMHUYECKUE
cBoiictBa. CepoBoopo, cyabduasl. Oxkenn cepbi(1V), okcun cepri(VI). Cepaucras u cepHas
KHUCJIOTBI M uX coiu. OCOOCHHOCTH CBOWCTB CEpHOW KHUCTOTHL. I[lpumenenue cepel u e€
COCTUHEHUN.

A3zor. HaxoxpaeHue B mpupone, CHOCOOBI MONyYeHHUS, (PU3NYECKHE U XUMHYECKHE
cBOMCTBAa. AMMHaK, HUTpUAbL. OKCHABI a30Ta. A30TUCTas U a30THAsl KUCJIOTHI U UX COJIH.
OcoOEHHOCTH CBOMCTB a30THOM KHCJIOTHI. [IpMeHeHHe a30Ta U ero cCoequHEHUN. A30THbBIC
yaoOpeHusI.

®ochop. Haxoxnenue B mpupoje, CrocoObl MOTydeHHsI, GU3HUECKUE U XUMUYCCKUE
cBoiictBa. Dochunet u ¢ochun. Oxcunbl ¢ochopa, dochopHas KuciaoTa U €€ CONH.
[Tpumenenue dochopa u ero coequnenuii. ochopHeie y100peHuUs.



VYrnepon, HaxoxiaeHue B mpuponae. AimorponHbie Momudukanuu. dusmdeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pazoBaHHBIX yriepoaoM. Oxcup yraepona(ll),
okcua yriepona(lV), yronpHas kucinora U €€ coiau. AKTUBHPOBAHHBIN Yroib, aJcopOIus.
Oymiepensl, rpadeH, yriaepoaHble HaHOTPYOKu. [IpuMeHeHHe TPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxnenue B npupoze, criocoObl MOTydeHusi, pu3ndeckue 1 XuMUIeCKne
cBoiictBa. Okcup kpeMHusA(IV), kpemHueBas kucinorta, cuiaukarel. IIlpuMeHenue kpeMHus U
ero coerHeHui. CTeKI10, €ero NoJy4eHHue, BU/Ibl CTEKJIA.

[Tonoxenune wmeramioB B [lepmoanueckoil cHUCTeME XUMHUYECKHX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHHUS AICKTPOHHBIX 000J0YeK aToMOB MeTawioB. OOmme ¢uandeckue
cBoiicTBa MeTaioB. [IpuMeHeHne MeTamioB B ObITY U TeXHUKe. CIlsIaBbl METAJLIOB.

ONEeKTPOXUMHUECKUI psJl HampspkeHUM MeramuioB. OOme cnocoObl MOTy4eHUs
METAJUIOB: TUAPOMETAJUIYPIUs, MNUPOMETAUIYprus, 3JekTpomeTtamnyprus. [lonstue o
Koppo3uu MeTauioB. CriocoOb! 3aIUThl OT KOPPO3UH.

O6mas xapakrepuctuka MetaiioB [A-rpynmnsl [lepruoanyeckoil CUCTEMbI XUMUYECKUX
sneMeHToB. HaTtpuii u kammii: mnonydeHuwe, (QU3NYECKHEe U XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COCAMHEHUM.

O61as xapakrepuctrka metaios [IA-rpynmnel [lepuonnyeckoil cucTeMbl XUMHUYECKUX
DJIEMEHTOB. MarHuii W KaibpIUii: TOJy4YeHue, (U3NYECKHe M XHMUYECKHE CBOWCTBA,
NPUMEHEHHE MPOCTHIX BEIIECTB U HMX coenuHeHUil. JKECTKOCTh BOIBI W CHOCOOBI €&
yCTpaHEHHUS.

AIOMUHUI: MTONydeHue, (ru3nuecKue U XuMHUYecKHe CBOMCTBA, IPUMEHEHHE MPOCTOrO
BEII[ECTBA W €r0 COeIMHEHMH. AMQOTEpHBIE CBOWCTBA OKCHJIa W THUIPOKCHAA ATIOMHHHUS,
TUAPOKCOKOMILIEKCHI ATFOMUHUS.

OOmast xapakTepucTuka MeTauioB nmoOouHblx noarpynn (b-rpynm) Ilepuoguueckoii
CUCTEMBI XUMHYECKUX JIEMEHTOB.

dusnyeckue W XUMUYECKHME CBOWCTBA XpomMa W e€ro coeauHeHuid. OKCuabl U
runpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl 1 TUXpOMaThI, UX OKHCIUTEIbHbIE
cBoiicTBa. [loryueHne u npuMeHeHue Xxpoma.

du3nyeckue M XMMUYECKME CBOMCTBAa MapraHila M €ro coeauHeHuid. Baxkneimme
coenunenus mapranua(ll), mapranna(IV), mapranna(Vl) m mapranna(VIID). Ilepmanranar
KaJIusl, €T0 OKUCIUTEIbHBIE CBOICTBA.

®uznyeckue M XHUMHUYECKHME CBOWCTBA Keje3a M ero coeauHeHui. Okcuppl,
ruapokcuabl u conu xkeneza(ll) u xeneza(Ill). IlomydyeHue u mpuMeHEHHE Kele3a U €ro
CILJIaBOB.

®dusnueckue M XUMUYECKHE CBONCTBA Meau U €€ coenuHeHuid. Ilonydenue u
IIPUMEHEHNUE MEAN U €€ COCAMHEHHMN.

[{uak: momydeHue, (PU3MYECKUE W XHUMHYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBA
OKCHJAa U THIPOKCHAA IUHKA, THJIPOKCOKOMIUIEKCHl IUHKA. lIpuMeHeHue IMHKAa U €ro
COCIMHECHU.

OKCHEpUMEHTAJIBHBIE METOJbl M3yYEHHUS BELIECTB M HX IPEBPALICHUN: H3ydyeHUE
00pa3IoB HEMETAJUIOB, TOpeHue cepbl, docdopa, kene3a, MarHus B KHUCIOPOJE, U3YUYCHHE
KoJuleKuun «MeTamibl M CIUIaBbl», B3aMMOJICWCTBHE IIEJIIOYHBIX W IIEJIOYHO3EMEIBbHBIX
METAJIJIOB C BOJIOM (BO3MOYKHO MCIIOJIb30BAaHUE BUAECOMATEPUAIIOB), B3aUMOJECICTBUE LIMHKA U
JKeje3a C PacTBOpaMM KHCJIOT M IIENOYel, KaueCTBEHHBIE pEaKIMM Ha HEOpPraHMUYECKHe
AQHUOHBI, KATHOH BOAOPO/a U KaTUOHBI METAJIOB, B3aMMOJICUCTBUE TUAPOKCHUIOB ATFOMUHHUS



Y LMHKAa C pacTBOpaMHU KHUCIIOT M LIEJIOYEH, pelIEHNEe HKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMaM
«[anmorens», «Cepa u e€ coenuHeHHs», «A30T U Gochop U UX COeTUHEHHU», «MeTauibl
[JIABHBIX MOATPYII, «MeTauibl TOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B oOecriedeHMHM YCTOMYMBOIO pa3BUTHS uenoBeyecTBa. [loHsTHE O
Hay4YHBIX METO/IaX MO3HAaHUS U METOJO0JOTMU Hay4YHOTo HcciaenoBaHus. HayuHble TpUHIIMIIBI
OpraHM3alMy  XMMHUYECKOTrO IMPOM3BOACTBA. [IpoMbIIUIEHHBIE CIOCOOBI  MOJIYYEHUS
BaXHEHIINX BelIecTB (Ha MpUMeEpe MPOM3BOACTBA aMMHaKa, CEPHOM KHCIOTHI, METAHOJIA).
[TpoMbinieHHbIE CHOCOOBI MOJYYEHHs] METaUIOB W CIUIABOB. XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaloIlle cpelbl U €ro mociaeAcTBus. Poiab XxuMuu B 00O€CIEUEHUH SHEPreTHUYECKOU
0€30MacHOCTH.

Xumus U 310poBbe uernoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia McCronb30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poiib XUMUU B pa3BUTUU MEIULUHBI.

XuMHS THIIMA: OCHOBHBIE KOMIIOHEHTBHI, TMHINEBbIe [00aBku. Poib Xumum B
o0OecrieueHny NUIIEeBON OE30MaCHOCTH.

Kocmernueckue u napdromepusie cpenctsa. boitoBas xumus. [IpaBuna 6e3omacHoro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B IOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (LIEMEHT, OETOH).

XuMHus B celnbCKOM X03siiicTBe. OpraHuyecKkue 1 MUHEpaJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTe€pHalbl, KPaCKH, CTEKJI0, Kepamuka. Marepuaisl
JUIs1 3JIEKTpOoHUKH. HaHoTexHomoruu.

Pacuérnrie 3amaun.

Pacuérbl: Maccel BemecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOIO M3 YYacTBYIOIIMX B PEAaKIMU BEIIEeCTB, Macchl (00bEMa,
KOJINYECTBA BELIECTBA) MPOAYKTOB PEAKIIMHU, €CIIM OJJHO M3 BELIECTB UMEET MPUMECH, MAcChl
(o0BEma, KONMHMUYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CIM OJHO W3 BEIIECTB JAHO B BHJIEC
pacTBOpa ¢ ONPEIENEHHOM MAacCOBOW J0JIEM paCTBOPEHHOTO BEHIECTBA, MACCOBOM MOJIU W
MOJISIPHOM KOHIIEHTPAllUM BEUIECTBA B PACTBOpPE, MOJM BBIXOAA MPOJIYKTAa PEAKIUH OT
TEOPETUYECKH BO3MOYKHOTIO.

MexnpeameTHbIe CBSI3H.

Peanuzamus MexXnpeIMeTHbIX CBS3eH MPU M3YYEHUU O0Iel U HEOPraHM4YEeCKOH XUMUU
B 11 kiacce ocCylIeCTBIsIeTCS 4epe3 MCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-Hay4HBIX
MOHSTUM, TaK U IOHATUH, MPUHSTHIX B OTJIEIBHBIX MIPEAMETaX €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01re ecTecTBEHHO-HAay4YHbIE MOHSTHS: SBJIEHUE, HAYYHBIH (akT, TMIOTE3a, TEOpHUs,
3aKOH, aHalM3, CHHTE3, KiIaccu(uKaluus, TEepUOJUYHOCTh, HAOII0JeHHe, H3MEpEeHUe,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®usnka: MaTepusi, MUKPOMHUP, MAaKpPOMHpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUECKHI yPOBEHb, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, WACAJIbHBIA Ta3, (U3MUECKHe BETUYMHBI, €IUHUIIBI
U3MEPEHMS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kmetka, opraHm3M, 3KocucTeMa, Ouocdepa, MeTabOIM3M, MaKpo- H
MUKPO3JIEMEHTBI, OEJIKU, KHUPBI, YTJIEBOMAbI, HYKJIEUHOBBIE KHCIOTHI, ()epMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUH B 3KOCHCTEMAX.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomOTHs:  XUMHUYECKass  MPOMBIIUICHHOCTb,  METAJUTyprusi,  CTPOUTEIbHBIC
MaTepuaibl,  CEIbCKOXO3SWCTBEHHOE  IPOM3BOJACTBO,  NUIIEBAs  MPOMBIIIJIEHHOCTD,



dapmanieBTUYECKass  IPOMBIIIIEHHOCTb, TMPOM3BOACTBO  KOCMETHYECKHUX  IPENnaparos,
MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX  MaTEpHUANIOB,  BJEKTPOHHAS  MPOMBINIJIEHHOCTD,
HanotexHojoruu [IINTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUU HA YTIIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUU € CHUCTEMHO-IEATEIBHOCTHBIM IMOJIXO0J0OM B CTPYKTYpPE JIMYHOCTHBIX
pEe3yIbTAaTOB OCBOCHHMsI MpeaMera «XUMHUsS» Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHHS
BBIJICTICHBl ~ CJICIYIONIME  COCTABJISIIOIIME: OCO3HAHWE  OOYYaIoMUMUCS  POCCUHCKOM
TPKJIAHCKOM HMJACHTHMYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U
CaMOONPEEICHUI0; HAaTU4YMe MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH U CIOCOOHOCTh
00y4JaroluXCcsi PYKOBOJCTBOBAThCSl TMPUHATHIMH B OOIECTBE MpaBWJIaMH U HOpMaMu
MOBEJICHUS;, HATMYHE MTPABOCO3HAHUS, YKOJIOTHYECKON KYIbTYPhI; CIIOCOOHOCTh CTABHUTH LU
U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMyHOCTHBIE pe3ynbTaThl OCBOCHUS npeaMeTa «XHMHS OTpakaroT
c(hOpMUPOBAHHOCTH OIBITA TTO3HABATENLHON M MPAKTUYECKON EATEIBbHOCTH 00yUJarouxcs B
MpolIecCce pealn3alun 00pa3oBaTeIbHON EATETbHOCTH.

JInaHOCTHEIE pe3ynbTaThl OCBOCHUS npeamera «XHMUS OTpaXKaIOT
c(hOpMUPOBAHHOCTH OIBITA TTO3HABATENLHON M MPAKTUYECKON EATEeIHHOCTH 00yUdaroluxcs B
MPOLIECCe pean3alii 00pa3oBaTENbHON AEITETbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HAHUA OOYYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB W 0OS3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABOMOPSIKY;

MPEACTABICHUS O COLIMAIBHBIX HOPMAaX M MPABWIAX MEKIUYHOCTHBIX OTHOUIEHUM B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON JEATETHOCTH TIPH CO3JIaHUM Y4EOHBIX
MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3a/7ay, BBINOTHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HaMEPEHUs, JIOTUKY U apTyMEHTHI
JIPYTUX TMPY aHATN3€ PA3TUIHBIX BUIOB yUEOHOU IeATETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY M HAyYHOMY HAcCJIEJIMI0 OTEUECTBEHHOU
XUMHH;

YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO MPHUITIOKECHUS
XUMHUH, OCO3HAHHS TOTO, YTO JaHHBIE HAyKU €CTh PEe3yNbTaT JJIUTEIbHBIX HAONIOJCHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U TPAKTUKOB;

MHTEpeca W TMI03HABATEIbHBIX MOTHMBOB B IOJYYEHUHM U TMOCIEIYIOIIEM aHAIN3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CITOCOOHOCTH OIICHMBATh CHUTYallUHM, CBS3aHHBIE C XHUMHUYCCKUMH SIBICHUSIMH, W
MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUECHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTU OLIEHMBATh CBOE IOBEACHUE M MOCTYIKM CBOMX TOBApPUUIEH C IMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS MTOCIIEACTBHI MOCTYIKOB;



4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LIEHHOCTEH 310pOBOr0 M 0€30macHOro oOpasa KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOirofieHHsl MpaBuil 0E€30MacHOr0 OOpalleHUs! ¢ BEUIECTBAMH B OBITY, MOBCEAHEBHON
JKU3HH, B TPYOBOM JEATEIbHOCTH;

NOHMMaHMUA IICHHOCTU TMPaBWJI HMHIUBHIYaIbHOTO U KOJUIEKTUBHOTO O€30IacHOTO
IIOBEJICHUS B CUTYaLUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEICTBUN U HENPUATHS BPEAHBIX MPUBBIUEK (YHOTpeOJIeHUs aIKOToJs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BOCIMTAHUSA:

KOMMYHHUKaTUBHOW KOMIETEHTHOCTH B Y4€OHO-HCCIEI0BATENIbCKON JAESITENbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE€ B pPEUICHUU MPAKTUYECKUX 3a7ad COLUAIBbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPaKTUUECKOMY M3YYEHHUIO Mpodeccuil pa3inyHOro poja, B TOM YUCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM €ATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaTbHOH TPACKTOPHH OOpa30BaHMUSA,
Oynymeii mpodeccuu W peanu3aldyd  COOCTBEHHBIX JKU3HEHHBIX IUTAHOB C  Y4E€TOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUH, UHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH  1IeJIECO00pa3HOr0  OTHOLIEHWS K  NPUpPOJe KaK  HCTOYHUKY
CYIIECTBOBAaHMs )KU3HU Ha 3eMIIE;

MOHMMAHUA  TJIO0ATBHOTO  XapakTepa  OSKOJOTHMUYECKUX  MpoOieM,  BIUSHUS
HDKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOTHON U COLIMATIBHON CPELIBL;

OCO3HAaHHA HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN XUMHMM JJIsl pelleHus
BOIPOCOB PaI[MOHAIBHOTO MIPUPOIONOIB30BAHUS;

AKTUBHOT'O HENPUATHUSA IEHCTBUM, IPUHOCALIMX BPEX OKPYXKAIOIIEH IPUPOIHON Cpele,
YMEHUs MIPOTHO3UPOBATH HeOIaronpusTHbIE 9KOJIOTMYECKHE MIOCJIEACTBUS
IPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIMYUSl Pa3BUTOIO KOJOTUYECKOTO MBINIICHHS], IKOJIOTHMYECKON KYIbTYpbl, ONbITA
JEATEIIBHOCTH  3KOJIOTMYECKOM HAIpPaBIEHHOCTH, YMEHMsI pYKOBOJCTBOBATbCSI MMM B
M03HABATEIbHOM, KOMMYHHMKAaTHBHOM M COLIMAIBHOM IpakTHKe, CHOCOOHOCTH M YMEHHUs
AKTHBHO MPOTUBOCTOSTH UJIEOJIOTUH XeMO(hoOHH;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHsS HayKH U
00I11eCTBEHHOM MPaKTHKH;

NOHMMAaHUA cleUu(UKN XMMUU KaK Haykd, OCO3HaHMsI e€ poiu B (popMHUpOBaHUU
palloOHaIbHOIO HAYYHOIO  MBILIUIEHUS, CO3JaHUM  LEJIOCTHOrO TpEACTaBlIeHHUs 00
OKPY’KaIOIIEeM MHpE KakK O E€JUHCTBE NPHUPOAbl M 4YEJIOBEKa, B IO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEW U peIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0c000I 3HAUMMOCTH XUMHUH JUIsl COBPEMEHHOM IMBMIIM3AIMU: B €€
T'YMaHUCTHYECKON HAMpPaBJIICHHOCTH W BaXKHOW POJIM B CO3J]aHUW HOBOW 0a3bl MaTepHUabHON
KYJIBTYPbl, B PEIICHUH TIOOATBHBIX MPOOJIEeM YCTOWYMBOTO pPAa3BUTHUSL UYEIOBEYECTBA —
CBIPBEBOM, JHEPTeTUYECKOW, TMHUIIEBOM ¥ 3KOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU



MEMIIMHBI, 00SCIICUCHUH YCIIOBUI YCIIEITHOTO TPYyJa U IKOJOTHYECKH KOM(OPTHOU KU3HU
Ka)kJ10TO WIeHa 00IIeCTBa;

GCTGCTBGHHO-HaY‘-IHOf/'I I‘paMOTHOCTI/II IIOHUMAaHU S CYI_I_[HOCTI/I MCTOAOB IIO3HAHMHA,
HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMble 3HAHHS
JUISL aHaau3a W OOBSICHEHHs SIBJICHHH OKPY)KAIOIIEr0o MHpa M IPOHUCXOIANIUX B HEM
PI3MCHCHI/II>'I, YMCHI/ISI JacJiaTb O6OCHOBaHHbIe 3aKJIFOYCHHUA Ha OCHOBC Hay‘-IHLIX (baKTOB n
UMCHOIINXCA JAaHHBIX C IICJIBIO HOJ'Iy‘-IeHI/ISI I[OCTOBepHBIX BBIBOOB,

CIIOCOOHOCTH CaMOCTOSITCNIbHO HCIOJIb30BaTh XHUMHUYCCKHUE 3HAHHUS IS PEIICHUS
po0JIeM B PEATbHBIX JKHU3HECHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKON e TEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUH 110 XHMHU B COOTBETCTBHH C IKM3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOSHHOCTSM Tpyla B pPa3IUYHBIX cdepax NpodecCHOHATHHOU
eI TENILHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpenmeTHble pe3yabTaThl OCBOCHUSI MPOTpaMMbl 110 XUMUU Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble 111 (GOPMHUPOBAHUS MUPOBO33PEHUS O0YUAIOUIUXCS MEXAUCHUIUIMHAPHBIE
(MexXMnpenMeTHbIE) OOLIEHAYYHbIE MOHSITHS, OTpaXKarolllue IeIOCTHOCTh HaYYHOM KapTHHBI
MUpa U cHeU(pUKY METOJIOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, HJHEPrus, SBJICHHUE, MPOIECC, CHUCTEMa, Hay4YHbIH (PaKT, MPUHIMUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, T€OpHUs, HCCIeA0BaHNEe, HAOMIOACHNE, U3MEPEHUE, IKCIIEPUMEHT U
ApyrHe);

YHUBEpcaJbHble  y4eOHble  JeiicTBUs  (TO3HaBaTeNlbHbIE, KOMMYHHKATHBHBIE,
perynsTuBHblE), obecrneunBaromue (GopmupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTU U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aromuXcs;

CHOCOOHOCTh  OOYYAIOLIMXCS  HCIOJB30BaThb OCBOGHHBIE  MEXKIAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpPCAIbHbIE yueOHbIC IEHCTBHsS B IO3HABaTEbHOW WU
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ynbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCAIbHBIMU YYEOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUIMU.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

1) 0a30BbIe JJOrMYeCKHUE AeHCTBUS:

CaMOCTOSITENNLHO (HOPMYIHPOBATh U aKTyaJIU3UpPOBaATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeAeNsaTh UETU ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JTOCTHUKECHUS,
COOTHOCHUTD PE3YJbTATHI JEATEIIbHOCTH C TOCTABJIICHHBIMU LEIISIMU;

HCIIOJIB30BAaTh IMPHU OCBOCHHUU 3HAHUI HpI/IéMBI JIOTUYCCKOI'O MBIIJICHHUSA: BBIACIIATH
XapaKTCPHBIC TMPU3HAKU HOHATUI W YCTaHAaBJIMBAaTb HUX B3aUMOCBA3b, HCIIOJIB30BAaTh
COOTBETCTBYIOIIME MOHITHS U1 OOBSICHEHUS OT/ICTBHBIX (DAKTOB U SIBIICHUI;

BBHIOMPATh OCHOBAHUS WU KPUTEPHH IS KIACCH(DHUKAIMKA BEIIECTB W XUMHYECKHX
peaKkuuii;



YCTaHABJIMBATh IPUYNHHO-CJIECICTBEHHBIEC CBA3U MEXKY U3Yy4acMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE pACCYXAECHUS (MHAYKTUBHBIE, IEAYKTUBHBIE, IO AHAJIOIHH),
BBISBJISITH ~ 3aKOHOMEPHOCTM U NPOTHBOpPEYHs B pacCMaTpUBAEMBIX  SIBJICHMSIX,
(opMynHpOBaTh BBIBOJBI U 3aKIIIOYEHHUS;

IPUMEHSATH B IIPOLIECCE MTO3HAHUS UCIIOIb3yeMble B XMMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIENI, TPEeoOpPa30BbIBATh MOJAEIBHBIC TPEACTABICHUS — XWMHUYECKUH 3HAK (CHMBOIM)
JJIEMEHTa, XHMMHUYecKas (opMmyna, ypaBHEHHE XHMHUYECKOH peakiuu — IpH pEIICHUH
y4eOHBIX I103HABATEJIbHBIX M IPAKTHUUECKUX 3a]ad, MPUMEHATh Ha3BaHHbIC MOJICIIbHBIE
IPEICTABICHUs Il BBIABICHMS XapaKTEPHBIX IPU3HAKOB HM3y4acMbIX BEUIECTB W
XAMHUYECKUX PEAKLUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAY4YHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUI;

dopMynupoBaTh L€ M 3aJa4d HUCCIEJ0BaHMs, HCIOJIb30BATh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(OPMYJIMPOBAHHBIE BOMIPOCHI B KAadeCTBE MHCTPYMEHTA TIO3HAHUS H
OCHOBBI JUIsi ()OPMHUPOBAHHS THUIIOTE3bl IO MPOBEPKE NPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

BJIA/IETh HABBIKAMU CaMOCTOSTENBHOIO IJIAHUPOBAHUS U IPOBEIACHUS YYECHHUYECKHX
OKCIIEPUMEHTOB,  COBEpIICHCTBOBATH YMEHHsI  HAOMIOaTh 3a  XOAOM  Ipolecca,
CaMOCTOSITENIFHO TPOTHO3MPOBATH €r0 pe3yabTar, (HopMyaupoBaTh O0OOOIIEHUS W BBIBOJIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3yJbTaTOB HCCIEIOBaHMs, COCTaBIATh OOOCHOBAHHBIN
0TY€T O MpoAeIaHHOH padoTe;

IpUOOpeTaTh OMBIT YUYEHWYECKOW HCCIEA0BATENbCKOM U MPOEKTHON AESITeNbHOCTH,
HPOSBIATE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METO0B [TO3HAHUS.

3) padora ¢ nnpopmanmeii:

OpUEHTUPOBAThCA B Pa3IMYHbIX HCTOYHUKAX HUHPoOpManuu (Hay4HO-TIOMYJISIpHas
auTepaTypa XHMMHMYECKOTO COJEpKaHus, CIpaBOYHblE mocodus, pecypcel HWHTepHera),
aHAJTM3UPOBaTh MH(POPMALMIO pa3IMYHBIX BHUAOB M (OpPM MpencTaBlIeHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

(bopMynupoBaTh 3alpoChl U MPUMEHATh Pa3IUYHbIE METOJbl IPU IMOHUCKE U OTOOpE
uH(pOopMaLi, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCHOIb30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH
Y Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (GOpMy NpeICTaBlIeHHUs] HHGOpMaLUn
(cxembl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U JIPYTHE);

UCITOJIb30BaTh HAy4YHBIM $3bIK B KadecTBE CpeJICTBa NpU paboTe ¢ XUMHUYECKOMH
uHpoOpMaLueil: NMPUMEHATh MEXIpeaAMeTHbIe ((U3ndeckue M MaTeMaTU4yecKHe) 3HaKu U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BaTh 3HAKOBO-CHUMBOJIMYCCKHUEC CPEACTBA HATIAJHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe yueOHbIe JeHCTBHUSA:



3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYXIAEMOM TEMBbI B X0JI€ TUajIora u/uin
JUCKYCCHH, BBICKA3bIBATh MU, (POPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIIEHO
BBITIOJIHEHU S TIPEJIJIOKEHHOMN 3a/1a4u;

BBICTYIIATh C IIPE3EHTALIMEN PE3yJIbTaTOB I103HABATEIIbHOU ACSITEIBHOCTH, ITOIYYEHHBIX
CaMOCTOSATENIFHO WJIM COBMECTHO CO CBEPCTHMKAMHU TIPH BBIIOJIHEHUH XHMHYECKOTO
SKCIEPUMEHTA, MPAKTHYECKOH pabOTHI 1O MCCIICAOBAHUIO CBOWCTB M3YYaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MPOEKTa, U (GOPMYIUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHHN TyTEM COTIIACOBAHMS MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

Pery1siTuBHBIC yHHBepcaibHble y4eOHbIe 1eiiCTBUA:

CaMOCTOATENIBHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO ITO3HABATEIIBHYIO JCATEIbHOCTD,
omnpenenss e€ Lenu U 33Jaud, KOHTPOJIUPOBATh U 10 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IpelaraéMblii aIrOPUTM JEMCTBUI IPU BBINOJIHEHUH YY€OHBIX U UCCIIE0BATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3(h(HeKTUBHEIN CITOCOO NX pEIIeHUs C YIETOM MOTyYeHHs] HOBBIX 3HAHHUN
0 BEIIECTBAaX U XUMHUYECKHUX PEAKLIHX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INMPEIAMETHBIE PE3VYJIBTATHBI

[IpenmMeTHbIE pe3yibTaThl OCBOCHUS IPOrpaMMBbl IO XMMHMU Ha YriayOJIEHHOM YpOBHE
Ha YypOBHE cpelHero oouiero oOpa3oBaHMs BKIOYAIOT crenupuuecKkue Juid y4eOHOro
npeaMera «XUMHS» HaydHbIE 3HAHMS, YMEHHUS M CIOCOOBI JEHCTBHM IO OCBOEHHUIO,
UHTEpIpeTallii U NMpeoOpa3oBaHUI0 3HAHWM, BHUJIBI JIEATEIBHOCTH MO IOJYYEHHIO HOBOTO
3HaHMUSI M TMPUMEHEHUIO 3HAHWM B PA3JIMYHBIX YYEOHBIX CHUTYalUsX, a TAKK€ B pealbHBIX
JKU3HEHHBIX CHTyalUsX, CBA3aHHBIX C XUMHUEH. B mporpamme o XuUMUH INpEeIMETHBIE
pe3ynbTaThl PEACTABICHBI 110 TOJAaM U3YYCHUS.

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpaXaroT:

c(OpPMHPOBAHHOCTh TPEACTABICHUN: O MecTe M 3HAYEHWHM OPraHUYeCcKOM XMMHUU B
CHCTEME €CTECTBEHHBIX HAyK M €€ POJIi B 00ECIIEYeHUH YCTOWYMBOIO pa3BUTHUS YEIOBEUYECTBA
B pEUIeHHH TNpoOJieM SKOJIOTMYECKOM, HSHEpreTMUecKod W MHIIEeBOM O0e30MmacHOCTH, B
pa3BUTUU MEIUIMHBI, CO3/JlaHUM HOBBIX MAaTEpHUaJOB, HOBBIX HCTOYHUKOB SHEPrUU, B
00eCreyeHn! PAIMOHAIBHOTO MPUPOONOIb30BaHUsA, B (HOPMUPOBAHMH MHPOBO33PEHUS U
oOrmiell KyJabTyphl YEJIOBEKa, a TAK)KE SKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CUCTEMOM XMMHMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOIINE
HOHSTHS — XMMHYECKUH 3JIEMEHT, aTOM, SApO M JJIEKTPOHHas 00ojoYka atoma, s-, p-, d-
aTOMHBIE OpOUTAlIM, OCHOBHOE M BO30YKAEHHOE COCTOSIHUS aTOMa, TMOPHIN3aIis aTOMHBIX
opOuTanel, HOH, MOJIEKYyJa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIILHOCTb, CTENEHb OKUCIICHUS,
XMMHYECKasl CBs3b, MOJb, MOJISIpHAas Macca, MOJISIPHBIM OO0BEM, YIVIEPOAHBIM CKelerT,
(byHKUIMOHATBHAS TPYIIA, PagUKall, CTPYKTypHBIE (popMyibl (pa3BEpHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), U30MEPHS CTPYKTypHasi U IPOCTPAHCTBEHHAs (FE€OMETpUUYECKasi, ONTHYECKas),
U30MEpBbl, TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPOJI- U a30TCOAEpKalIHe



OpraHUYECKHUe COEAMHEHUSI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE
COCIMHEHUS; TEOPUH, 3aKOHBI (repuoanueckuii 3akon [[. Y. MenpeneeBa, Teopusi CTpOCHUS
opranuueckux BeuiectB A. M. BbyriepoBa, 3aKOH COXpaHEHMsI MacChbl BELIECTB, 3aKOH
COXpaHEHMsSI U TMPEBPALICHUS HHEPrUM MPU XUMHUYECKUX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUH, MUPOBO33PEHUECKHUE 3HAHMUSI, JIe)KAlle B OCHOBE MOHUMAaHUS
NPUYMHHOCTY M CHCTEMHOCTH XHUMHMUYECKUX SIBJICHHUH; MPEACTABICHUS O MEXaHU3Max
XUMUYECKUX pEaKIui, TEePMOJAMHAMUYECKUX U KHUHETHMUYECKHX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O B3AUMHOM BIIUSTHUU aTOMOB U TPYII aTOMOB B MoOJIeKyJlaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dekTsl, opueHTanTsl | u Il pona); dhakTomorndyeckue CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MacCHOM HCIIOJIB30BaHUM Ba)KHEHIIMX OPraHMYECKUX BEIIECTB B
OBITY U MPAKTUUYECKOW NIEATEIbHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPHUHIMIAX XUMHYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METAHOJIA, TEPEPadOTKH HEPTH );

c(OPMUPOBAHHOCTh ~ YMEHHUH: BBIABISATH  XapaKTepHbIE  MPHU3HAKU  TOHITHIA,
yCTaHaBIUBATh WX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE TOHSITHS MPU ONMHCAHUHU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBICHUS MOJCKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX ) POPMYIT OPraHUIECKUX BEIIECTB;

COCTABJISITh YpaBHEHUSI XWMHUUYECKHX pEaKIMi W pacKpblBaTh HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI TOCPEACTBOM COCTABJICHUS JIIEKTPOHHOTO
OanmaHca JTHUX pEaKIMii, peakiuii HOHHOTO OOMeHa MyTEM COCTaBJICHHS HX MOJIHBIX U
COKpaIIEHHBIX HOHHBIX YPAaBHEHHI;

M3rOTaBIMBAaTh MOJEIN MOJIEKYJ OpPraHMYeCKMX BEUIECTB MJS WJUIIOCTPALMU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

cOpPMUPOBAHHOCTh ~ YMEHHI:  yCTaHaBIWBaTh  MPUHAJICKHOCTh  U3YUYEHHBIX
OpraHMYECKHUX BEIIECTB IO UX COCTaBYy M CTPOEHHUIO K ONPEIEeNEHHOMY KiacCy/Tpyie
COEMHEHUH, JaBaTh MM Ha3BaHUs Mno cucremarudeckol Homenkinarype (IUPAC) u
MPUBOAUTH TPUBUAIBHBIE HA3BAHMS ISl OTJEIBHBIX MPEICTABUTENEH OPraHUYECKUX BEIECTB
(oTUJeH, aleTWIEeH, TONYyOJd, TJHWIEPUH, OJTUIEHTIUKONb, (eHon, Gopmampaerus,
aleTalbJeTu], alleTOH, MypaBbUHAas KUCIIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAs, OJIEMHOBAS,
MaJbMUATHHOBAS KHUCJIOTHI, TJWIMH, QJTaHWH, MalbTo3a, (PpPyKTO3a, aHWIWH, IUBUHUI,
M30IPEH, XJIOPOIPEH, CTUPOI U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS ONPEIENATh BUJ XUMHUYECKON CBSI3U B OPTaHHMUYECKHUX
COCTMHEHUX (KOBAJICHTHASI 1 MIOHHAS CBSI3b, G- U T-CBSI3b, BOJOPOIHAS CBSA3b);

c(hOpMUPOBAHHOCTh YMEHHS MIPUMEHSATH TMOJOKEHHUS TEOPUH CTPOSHHUS OPTaHHMYECKUX
BeriecTB A. M. byTiiepoBa aiis 00bsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepuU30BaTh COCTaB, CTPOEHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA THUIMYHBIX TPEICTABUTENIEH pa3IUYHBIX KJIAaCCOB OPTaHUYECKUX
BEILECTB: QJKAaHOB, IIMKJIOAJIKAHOB, QJKEHOB, aJjKaJWEHOB, aJKUHOB, apOMATHYECKUX
YIIEBOIOPOAOB, CIIUPTOB, albJACTUAOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MTPOCTHIX M CIOKHBIX
3(uUpoB, KUPOB, HUTPOCOCTUHEHU U AMHUHOB, aMUHOKHUCIIOT, OCJIKOB, YII€BOA0B (MOHO-, JIH-
U TOJINCAaXapUIOB), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXIy HUMH YypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH C HUCIIOIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c()OPMUPOBAHHOCTh YMEHHUsSI TOATBEPXKIaTh HAa KOHKPETHBIX MpHUMEpax XapakTep
3aBHCHUMOCTH PEaKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COECIUHEHHUI OT KpaTHOCTU U THIa



KOBAJEHTHOM CBSI3U (0- W T-CBSI3W), B3aMMHOIO BIIMSHHUS aTOMOB W TPYII aTOMOB B
MOJIEKYJIax;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHHKHU YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBINA Ta3, YroOjb), CIIOCOOBI €ro MEepPepadOTKM M MPAKTUYECKOE MPUMEHECHHE
MPOJYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh BJAJICHHUS CHUCTEMOH 3HAHMH O €CTECTBEHHO-HAYYHBIX METOJax
NO3HAaHUS — HAONIOACHUU, WM3MEPEHUH, MOJCIMPOBAHUHU, OSKCIEPUMEHTE (pEalbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATH OCHOBHBIE OINEpPAlMH  MBICIUTEIHHON
JeSITeIbHOCTH — aHAJIM3 U CHUHTE3, CpaBHEHHE, 00O0OIIEHHE, CHCTEMAaTU3alUIO, BBISBICHHE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BELLIECTB M XUMUYECKUX PEaKLU;

c(OpPMUPOBAHHOCTh yYMEHMIA: BBISBIATH B3aUMOCBS3b XHWMHUYECKHUX 3HAHUM C
MNOHATUSIMH W TIPEACTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB Ui Oolee
OCO3HAHHOT'O IIOHMMAaHHUS CYIIHOCTH MAaTE€pPUAIbHOTO €AMHCTBA MHpa, MCIIOIb30BaTh
CUCTEMHBbIE 3HAHMSI IO OPTaHUYECKOW XUMHUU JUIsl OOBSCHEHUS U POTHO3UPOBAHUS SIBIICHUH,
MMEIOIIHNX €CTECTBEHHO-HAYUYHYIO IIPUPO.Y;

c(OpMUPOBAHHOCTh YMEHHI: MPOBOAUTH pPAacu€Thl MO XUMHUYECKUM (opmyraam u
YPaBHEHHUSIM XMMUYECKUX PEAKIHMid C UCIOIh30BaHNEM (PU3MUECKUX BEIIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJWYECTBEHHOW CTOPOHBDI:
pacuéThl M0 HAXOXKICHUI0 XUMUYECKOU (DOPMYIIBI BEIIeCTBa 110 U3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, AHAJIU3UPOBATh U OLIEHUBATH C
MO3UIUI DIKOJIOTUYECKOM O€30MacHOCTH MOCHIEACTBUS OBITOBOW M TNPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa, CBA3aHHOM C mepepaboTKON BELeCTB, MCIIOIb30BaTh MOJyYCHHbIE
3HAHUS IS IPUHATUS TPAMOTHBIX PEeLIeHU Mpo0ieM B CUTYallUsX, CBA3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO IJIAHUPOBATH U MPOBOJIUTH XUMUYECKUI
HKCIEPUMEHT (IOJy4YeHUE M M3yYeHHE CBOMCTB OPraHMYECKUX BEIECTB, KauyeCTBEHHbIE
peaKuuu yrieBOJOPOJOB pPa3IMYHBIX KJIACCOB U KHUCIOPOACOAECPXKAIIUX OpPraHUYECKHUX
BELIECTB, PEIICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 110 PACIO3HABAHUIO OPraHUYECKUX BEILECTB)
¢ colOmofeHreM mpaBwil 0e30macHOro oOpalleHuss € BeHIeCTBAMM M Ja0OpaTOpPHBIM
o0opynoBanueM, GopMyJIUpOBaTh LIEb MCCIEI0BaHUS, MPEACTABIATh B pa3iINdHONl Qopme
pE3yNBTaThl SKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh MmpaBuja 3KOJOTHYECKH I11eJ1eCO00pa3HOro MoBeACHUs B ObITY U TPYAOBOU
JESTENIbHOCTH B LENSIX COXPAHEHUSI CBOETO 3/I0pOBbs, OKPYXarolled MpUpOIHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCUYECKOTO NEHCTBUS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX
OpPraHMYeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

AQHAIM3UPOBATh  1I€JIECOOOPA3HOCTh  NPUMEHEHHMsS]  OpraHMYecKHX  BEIIeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLICHHUS PUCK-TIOJB3a;

c(OpPMUPOBAHHOCTh YMEHUM: OCYIIECTBISITH IIEJICHANIPABICHHBIN MOMCK XUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX UCTOUYHMKAX (HaydHas W ydyeOHO-HayyHas JIMTeparypa, CpeacTBa
MaccoBoi uH(popMaiuu, VHTepHET U Jpyrue), KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYIO
uHpopManuio, nepepadbaTeiBaTh €€ W MCIOJIB30BaTh B COOTBETCTBUU C IOCTaBJICHHOU
yueOHOI 3a1auei.

11 KJIACC



[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmias M HEOpraHuyeckas XUMHs»
OTPAXKAIOT:

c()OPMUPOBAHHOCTh ~ MPEJACTABICHHUI: O  MaTepHaTbHOM  E€IMHCTBE  MHpA,
3aKOHOMEPHOCTSX U I03HAaBA€MOCTH SIBJICHMM NPHUPOAbL, O MECT€ U 3HAYCHUM XHMHHU B
CHUCTEME €CTECTBEHHBIX HAyK U €€ POJIM B OOECIEUEeHUN YCTOMYUBOTO Pa3BUTHSI, B PEIICHUU
npoOJieM SKOJIOTHYECKOH, HHEPreTHYECKOM W THUIIEeBOM OE30MacHOCTH, B Pa3BUTUHU
MCIUIMHBI, CO3JAHWHU HOBBIX MATCPHAIIOB, HOBBIX HCTOYHHWKOB JSHCPIrUH, B O6€CH€‘-I€HI/II/I
paloHaIbHOIO MPUPOJONOIL30BaHUS, B (OPMUPOBAHMM MHUPOBO33pEHUS U 00IIeH
KYJIBTYpPBI UEJIOBEKA, a TAK)KE HKOJIOTMYECKH 000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3710POBbIO
U IIPUPOJHON Cpene;

BJIAJICHUE CUCTEMOM XMUMHUYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarOUIve
MOHITUS — XUMHUYECKHI 3JIEMEHT, aToM, PO aToMa, HM30TOIbI, JJEKTPOHHas 000J0YKa
atoma, s-, pP-, O-aToMHbIe OpOHMTaNM, OCHOBHOE W BO30YXKIEHHOE COCTOSIHHS aToMa,
TUOpUAM3AITHS aTOMHBIX opOuTaei, HUOH, MOJIEKYJIa, BAJICHTHOCTD,
SJICKTPOOTPULATCIIBHOCTb, CTCIICHL OKHUCJICHUA, XHUMUUYCCKAsA CBA3b (KOBaJIeHTHaﬂ, HOHHAas,
MeTaJlJIN4ecKasi, BOAOPOIHAs), KpUCTa/lIndeckasi penérka, XuMudeckasi peakiusi, pacTBop,
3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JIEKTPOJIMTHYECKAsT JUCCOLMALIUS, CTENEHb IUCCOLMAIUH,
BOJIOPOJHBIA TIOKA3aTeNlb, OKHCIUTENb, BOCCTAHOBUTENb, TCIUIOBOW AI(P(EKT XHUMHUECKON
pe€akuru, CKOPOCTb XUMHUYECKOU peakuru, XUMHYCCKOC PABHOBCCHE; TCOPUHW M 3aKOHBLI
(Teopus >NMEKTPOTUTHUECKON Tuccolnanuu, nepuoanueckuii 3akon JI.11. Menneneesa, 3aKoH
COXpAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPALICHUS SHEPTUU MPU XUMHUECKUX
peakIusiX, 3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIONIUX  Macc),
3aKOHOMCPHOCTH, CHUMBOJIMUYECKUN SI3BIK XHUMHHU, MUPOBO33PCHUCCKHUEC 3HAHHA, JICKAIIUC B
OCHOBE MOHHMMAHMS MHPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUN; COBPEMEHHBIE
NPEACTABICHUS] O CTPOCHUM BEUIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIDHOM U
HaAMOJICKYJISIDHOM  YPOBHAX; TMPCACTABJICHUA O MCEXaHU3MaAX XHMHYCCKUX pCaKHHﬁ,
TEPMOANHAMHUYCCKUX U KHUHCTHUYCCKUX 3aKOHOMCEPHOCTAX HUX HNPOTECKaHUA, O XUMHUYCCKOM
paBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX; (PaKTONOTHYECKHE CBEJCHHUS O CBOMCTBAX,
cocTaBe, MOJIYYeHUU U 0€30MaCHOM HCIOJIb30BAHNU BAKHEHIIINX HEOPTaHUYECKUX BEIIECTB B
6BITy u HpaKTquCKOﬁ JACATCIIbPHOCTH YCJIOBCKA, 06IHI/IX HAayY4YHBIX MNPUHOUIIAX XUMHYCCKOIO
MIPOU3BOICTBA;

c()OPMUPOBAHHOCTh ~ YMEHHUMH: BBIABISTH  XapaKTepHbIE  TMPHU3HAKA  TOHSITHIA,
yCTaHaBIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHSTHS MPU OMHCAHUHU
HCOPTaHNYCCKUX BEIICCTB U UX npeBpameHHﬁ;

C(bOpMHpOBaHHOCTI) YMCHUA UCIIOJIB30BATh XUMUUYCCKYIO CUMBOJIMKY IJId COCTaBJICHUSA
dbopMyn BelIeCTB M YPaBHEHHI XMUMHYECKHX pEaKIHid, CUCTEMATUYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHbIe HA3BaHUSI OTACTHHBIX BEIIECTB;

C(bOpMHpOBaHHOCTI) YMCHHA OHNpCACIATE BaJICHTHOCTbB HW CTCIICHb OKHCJICHUSA
XUMHUYCCKUX JJIEMCHTOB B COCIMHCHHAX, BH] XUMHAYECKON CBSI3U (KOBaHeHTHaSI, MOHHas,
MeTaJuInuecKasi, BOJIOPOJIHAs), TUIl KPUCTAINIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBSCHITH 3aBHUCHMOCTh CBOWCTB BEIIECTB OT BHJA
XUMUYECKON CBSI3M M THIA KPUCTALNTMYECKON PEMIETKH, OOMEHHBIN U TOHOPHO-aKIETITOPHBINA
MeXaHU3MBbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHIA: KIacCU(PHUIIMPOBATh: HEOPTAHUYECKUE BEUIECTBA MO HX
COCTaBy, XUMHUYECKHE PEAKIUH 10 PA3IMYHBIM MPU3HAKAM (YUCIIy U COCTaBYy pearupyroumx
BEIIECTB, TEIJIOBOMY 3((dEeKTy peakiuu, HU3MEHEHHIO CTENeHEeW OKHCIEHHUS 3JIEMEHTOB,



00paTUMOCTH, YYaCTHIO KaTaJIM3aTopa U JIPYrue); CaMOCTOSTEIHLHO BHIOMPATh OCHOBAHUS H
KPUTEPHH IS KJIacCU(UKAIIIHN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINN;

c()OPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI TMepuoandeckoro 3akona [l U.
MennaeneeBa U JAEMOHCTPUPOBATh €r0  CHCTEMATH3UPYIOLIYIO, OOBICHUTEIBHYIO H
MPOrHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh 3JIEKTPOHHOE CTPOCHHUE aTOMOB M
MOHOB XMMHYECKHMX JJIEMEHTOB IIEPBOrO—4eTBEPTOro Inepuoaos llepmoanueckoil cHUCTEMBI
JA.N. MengaeneeBa, HCHONAB3Yysd IMOHATUS «IHEPIETUUYECKHE YPOBHU», «IHEPreTUUYECKHE
HOJYPOBHMY», «S-, P-, d-aTOMHBIE OpOHMTAINY, «OCHOBHOEC M BO30Y)KIEHHOE SHEPreTHUYCCKUE
COCTOSIHUSL aTOMa»; OOBSACHATH 3aKOHOMEPHOCTHM W3MEHEHHS CBOMCTB XHUMHUYECKUX
JJIEMEHTOB U UX COEAMHEHUHM Mo nepuojgaM u rpymmnaMm Ilepumonmnueckon cucremsr /1. .
MenpeneeBa, BaJICHTHbIE BO3MOXHOCTHM AaTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUSI UX
3IEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOICTBa BEIIECTB Pa3JINYHBIX KJIACCOB, MOATBEPKAATh CYIIIECTBOBAHUE I€HETUUECKON CBA3U
MEXJy HEOpPraHWYeCKMMHM BEIIECTBAMU C TIOMOLIBI0 YPABHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUid;

c(OpMHUPOBAHHOCTh YMEHUS pacKpbIBaTh CYILIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIFHBIX PEAKIUH TOCPEACTBOM COCTABIEHHS 3JEKTPOHHOTO OajaHca 3THX
peakiuii; peakiuii MOHHOro OOMEHa MyTEM COCTABIEHUS HUX TMOJHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHMH; peakluil TMIpoyin3a; peakiuil KomIiekcooOpa3oBaHus (Ha IpuMmepe
TUIPOKCOKOMILJIEKCOB IIUHKA U aJIFOMUHUSA);

c(OpPMUPOBAHHOCTh YMEHHSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuil ¢ y4€TOM HX DHEPreTMYECKHX XapaKTEPUCTUK, XapakTep W3MEHEHHsS CKOPOCTH
XMMHUYECKON pPeakLMy B 3aBUCMOCTH OT Pa3InYHbIX (PAaKTOPOB, a TAKXKE XapaKTep CMELICHUs
XUMHUYECKOTO PAaBHOBECHUS 10| BJIUSHUEM BHEIIHUX Bo3nencTBuit (punnui Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XUMHUYECKHE pPEaKIUH, JIekKallue B
OCHOBE IPOMBILIUIEHHOTO TIOJYYEHUs CEpHOM KHCIOTHI, aMMHakKa, oOlIue Hay4yHble
IOPUHIUIBI XUMUYECKUX IPOU3BOJACTB; LEI€CO00pPa3HOCTh MPUMEHEHHUS HEOpraHMYeCKHX
BEIIECTB B POMBIIINIEHHOCTH U B OBITY C TOUKU 3pE€HUSI COOTHOUIEHUS PUCK-TI0JIB3a;

c(OpMUPOBAHHOCTh BJAJCHUS CHCTEMOM 3HAaHUN O METOJaxX HAy4YHOI'O IO3HAHUS
SBJICHUN TIPUPOABI — HaOMI0/IeHNe, U3MEPEHNE, MOJCIMPOBAHHE, SKCIIEPUMEHT (peaabHbIN U
MBICTICHHBIN ), UCTIOIh3yEeMbIX B €CTECTBEHHBIX HayKaX, YMEHHUs MPUMEHSITh 3TU 3HAHUS MPHU
HKCIIEPUMEHTAJIbHOM HCCIIEOBAHUM BEIIECTB U JJIs OOBSICHEHHS XMMHYECKUX SIBJICHUH,
UMEIOUINX MECTO B MpPHPOJIE, MPAKTUYECKON NEeATEIbHOCTH YelOBEeKa U B IOBCEIHEBHOM
KU3HU;

c(OPMHPOBAHHOCTh YMEHUS BBISBIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUHN C MOHATHAMU
U TIpPEeACTaBICHUSMU JIPYTHMX €CTECTBEHHO-HAYYHBIX MpPEIMETOB Jyisl 0ojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATILHOTO €JMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHS TPOBOAUTH pPACUYETHI: C MCIOJIB30BAHHUEM TOHITUN
«MaccoBasi J0JIs BEILIECTBA B PaCTBOPE» U «MOJISIpHAsl KOHLIEHTPALUA»; MacChl BEILIECTBA WU
o0béMa Ta3a MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MIH O0BEMY OIHOIO U3
YYacTBYIOIIMX B PEaKIMM BEUIECTB; TEIJIOBOrO 3(deKTa peakiuu; 3HaYeHUS BOJOPOIHOTO
IOKa3aTeNsl pacTBOPOB KHMCIOT M IIENOYEH C M3BECTHOW CTENEHbIO JUCCOLMAIMU; MAacChl
(0O6BEMa, KOJTMUYECTBA BEILIECTBA) MPOAYKTA PEAKIIMU, €CIIM OJHO M3 UCXOJHBIX BEIIECTB AAHO



B BHUJE pAacTBOpa C ONPEACIEHHOW MACCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA WJIM JAaHO B
n30BITKE (MMEET MPUMECH ); JOJIH BbIX0JIa MMPOIYKTA PEaKLH; O0bEMHBIX OTHOIIECHUI ra3oB;

c(OpPMUPOBAHHOCTh YMEHHUI: CAMOCTOSTEIILHO TUNIAHUPOBATH U TIPOBOJAUTH XUMHUYECKUN
SKCIEPUMEHT (TPOBEACHHE pEaKIMil HOHHOrO OOMEHa, MOATBEP)KIECHHWE KAaueCTBEHHOTO
COCTaBa HEOPraHMYECKUX BELIECTB, ONPEAEIIEHUE CPEelbl PACTBOPOB BEUIECTB C MOMOLIBIO
WHUKATOPOB, U3YYCHUE BIHUSHUS PA3TMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIUH,
pelIeHUE HSKCIEepPUMEHTANbHBIX 3amauy 1o TemaMm «Meramibsl» u  «Hemeramns»y) c
coOnrofeHreM IMpaBuwil 0Oe3omacHOro oOpallleHuss ¢ BemlecTBaMH U J1ab0paTOpHBIM
o0opynoBanueM, GopMyIUpOBaTh Liedb MCCIEA0BaHUS, MPEACTABIATh B pa3indHOil Qopme
pe3ynbTaThl SKCIEPUMEHTA, AaHATM3UPOBATH U OLIEHUBATH X JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COONIOAThH MPaBUIA MOJB30BAHUS XUMHUYECKON MOCYA0M
U 7abopaTopHBIM 000pYyIAOBaHHMEM, OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSMU TI0 BBINOJHEHUIO JTA0OPATOPHBIX XHUMHUYECKUX OIBITOB, 3KOJIOTHUYECKU
11€JIECO00PA3HOTO MOBEICHUS B OBITY U TPYAOBOU JIEATEILHOCTH B IIEJISIX COXPAHEHUS! CBOETO
37I0POBBS, OKPYXKAIOIIEH NPUPOAHOW Cpeabl M JOCTHIXKEHUS €€ YCTOWYMBOTO pa3BUTHS,
OCO3HaBaTh ONACHOCTb TOKCHUYECKOTO JEMCTBUS HA >KUBBIE OPTraHU3MbI OIPEACIIEHHBIX
HEOPraHWYECKHUX BEILECTB, TOHUMAs cMbIc nokazatens [IK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIICCTBIISThH IEJICHANIPABICHHBIA MOUCK XMMHYECKOU
uH(pOpMAaIIMK B PA3JIMIHBIX MCTOYHUKAX (HAy4Has W ydeOHO-Hay4dHas JINTEpaTypa, CPeacTBa
MaccoBoi uHpopMaiuu, VHTepHET U Jpyrue), KPUTHYECKH aHATU3UPOBATH XHUMHUYECKYIO
uH(popMalnio, mnepepabareiBaTh €€ M HUCIOJIB30BaTh B COOTBETCTBUU C TOCTaBICHHOMN
y4aeOHOM 3a/1auei.



TemMaTHuecKoOE IJIAHNPOBAHKE € YKA3AHHEM: KOJIHYECTBA AKAAEMHNYECKHX YACOB, OTBOJIMMbIX HA 0CBOEHHME KAXK/I0H TeMbI,

HCN0JL30BaHus 110 ToH TeMe DOP nau HOP, apasiionmxcst v4e0HO-MeTOANIECKHMHI MATEPHAJIAMH BOCINTATEILHOI0 KOMIIOHEHTA

10 knacc (102 yaca)

Ne Paznen Tema Kou- Buabl gesiTeJIbHOCTH KonTposn DJ1eKTPOHHBIE OcHoOBHBIE
n/n BO (uudposbie) HAINPABJICHHUSA
4acoB oOpa3oBaTesibHbIE BOCIIMTATEJIbHOM
pecypcsbl JesATeIbHOCTH U
(pyHkumoHaILHOM
TPaAMOTHOCTH
11 Pazpen 1. IIpenmer 8 Paznuuate IpEeAMETHI WU3y4eHUs | Y CTHBIA CCBUIKH TSl YUUTEIS: EcTtecTBeHHOHayUYHAas
TeopeTudyecku  OpraHUYECKOMN OpPraHHYECKOW W HEOPTraHWYECKOM XUMHH. OIpOC, bubmmoreka [HOK rPAMOTHOCTb
€ OCHOBBI XUMHH. CpaBHUBATH OpraHHYECKUE W  muchMeHHBIH | https://m.edsoo.ru [NaTpuoTHueckoe
oprannveckoii = Teopus Heopranuyeckue coenuHeHus. HaOiromaTe KOHTPOJIb bubamoreka POII BOCIIUTAHHUE,
xumui (8 1) CTPOCHHS JIEMOHCTPHPYEMBIE M ONHCBHIBATH OIBITHI C https://resh.edu.ru ICTETUIECKOE
OpTraHUYCCKUX IIOMOLIBIO POJHOTO A3bIKa U A3bIKa XMUMUH. BOCIIUTAHUE, TPYAOBOC
COEJIMHEHU I OcCyIecTBIATh pacyeThl MO0 YCTAHOBJICHUIO BOCIIMTAHUE, IEHHOCTH
A. M. ($hopMyn YriieBOJOPOAOB IO JIEMEHTHOMY HAY4YHOT'O MO3HAHUS
Bytneposa CocCTaBy M TI0 aHaiu3y IMpPOJYKTOB

cropanus. Mcrosp30BaTh aJIrOpPUTMBI IPH

pemweHnn  3amad. OOBSICHATH NPUYUHBI
MHOT000pa3nsi OPraHUYeCKHX  BEIIECTB.
Ha6monats JIEMOHCTpUpPYEMBIE u

OINKCHIBATh OTBITHI C MOMOIIBID POTHOTO
SI3bIKA M A3bIKA XMMHHU. XapaKTepU30BATh
OCOOCHHOCTH CTPOCHHS aroma yriiepoja.
OnuceiBaTh HOPMAJbHOE M BO30Y)KIECHHOE
COCTOSIHHSI aTOM YTJIepoJla M OTPaXkaTh UX

rpadpuuecku. OnepupoBaTh MMOHSATHIMU:
«TUOpHUIM3ATIISL opOuTanein, «sp3-
THOPUAN3ALINS, «Sp2-THOpUIN3AIHY,

«sp-rubpuauzanusy. OnUcsBaTh OCHOBHBIC
TUAMIBI THOpWUIW3AallMA  aToMa  yriepoja.




2.1

Pazpnean 2.
Yraesonopon
bl (35 4)

IIpenenbHbie
YTIIEBOIOPOIBI
— aJIKaHBbI,
LMKJIOAJIKAHbI

OOBSICHAT, MEXaHHU3MBI 00pazoBaHus VH
S-cBsi3eil B MOJIEKylaX OPraHUYECKHX
coequHeHn. DOpMynHpOBaTH OCHOBHBIE
IOJIOXKEHUS CTPYKTYpHOH Teopuun
OpraHMYecKux BemiecTB. IIpencraBiArs
Biurag @. Kekyne, A. M. bytneposa, B. B.
MapkosHukoBa, JI. IlonuHra B pasButue
opranundyeckoil  xumuu.  OnepupoBaThb
NOHATHAMH «BAJECHTHOCTE» U «CTETECHb
OKHUCIIEHUS», «XHMHUYECKOE CTPOCHHE,
«CTpyKTypHasi ¢opMmyna». MonenupoBartb
MOJIEKYJIBI ~ HEKOTOPBIX  OpPraHHYECKUX
BEIIECTB. OnepupoBaTh MOHSATUAMU
«HA30MEpY, «H30MEPHSI». OnuceiBaTh
MIPOCTPAHCTBEHHYIO CTPYKTYPY H3y4daeMbIX
BemecTB. OTpaxaTb COCTaB M CTPOCHHE
OpPraHUYEeCKUX COEAMHEHUH C TOMOIIBIO
CTPYKTYpHBIX (opmyn. XapakTepuzoBaTb
BH/IbI H30MEPHHN

HaspiBaTh ankaHsl MO MEXIyHAPOIHOH
HOMeHKIaTtype. OOBSACHATH 3JIEKTPOHHOE
CTPOEHUE MOJIEKYJ HU3Y4YEHHBIX BEILECTB.
O600mare 3HaHWS M JeJaTh BBIBOJBI O
3aKOHOMEPHOCTAX H3MEHEHUH CBOWCTB B

FOMOJIOTUYECKOM pany AJIKaHOB.
MopenupoBaTb  MOJIEKYJIBl ~ M3yYEHHBIX
KiIaccoB  BemlectB.  HabOmiomate

OTNHCHIBATh ~ XWUMHYECKHE  pPEaKIMu C
TTOMOIIIBIO POJTHOTO SI3BIKA U SI3BIKA XFMUH.
Nmers nmpencTtaBieHHe O BaKHEHIINX
XUMUYECKUX CBOMCTBax AJIKaHOB.
IIporHo3upoBaTh CBOMCTBa H3y4aeMbIX
BEILIECTB Ha OCHOBaHUU TEOpUH
XUMUYECKOTO CTPOCHUSI  OpPraHUYECKHUX
BEIIECTB. Hccnenosarb CBOMCTBa

VcTHBIT
onpoc,
MMUCHMEHHBIN
KOHTPOJIb

Cchuikn AT YIUTCIIA:

butmmoreka [IOK
https://m.edsoo.ru
Bubmmoreka POIII
https://resh.edu.ru

EctecTBeHHOHay4YHas
IrPaMOTHOCTb
ITarpuoTnueckoe
BOCIHTAaHUE,
3CTETUYECKOE
BOCIIUTaHUE, TPYIOBOE
BOCIIMTAaHUEC, HECHHOCTHU
Hay4YHOT'0 O3HAHHSA




2.2

M3y4aeMbIX BeIIECTB. [IpOrHo3MpoBaTh
CBOICTBA HEM3YYEHHBIX BEHIECTB  IIO
AQHAJIOTUM C W3YYCHHBIMH BEUICCTBAMH
TOr0 K€  TOMOJIOTHYECKOTO  psija.
HaGmonats JIEMOHCTPHPYEMBIE "
CaMOCTOSITEIBHO ~ MIPOBOJMMEBIE  OIIBITHI.
XapakTepuzoBaTh  NPOMBIIUICHHBIE U
mabopaToOpHbIE  CIIOCOOBI  TIOMYYESHHS
anmkaHoB.  CoOIOCTaBIATH ~ XUMHYECKHE
CBOICTBa aJNKaHOB c obnacTsamMu
MIPUMCHCHUSA

HenpenenbHbl
e
YIIIEBOAOPOIBI
! aJIKEHBI,
aJIKa/INEHBI,
AJIKHHBI

14

HaspiBaTh ankeHbl IO MEXIyHapOILHOU
HOMeHKIaTtype. OOBACHATH DIIEKTPOHHOE
CTPOCHHE MOJIEKYNl H3y4YeHHBIX BEIIECTB.
O0001aTy, 3HAaHUA W JeNIaTh BBIBOIBI O
3aKOHOMEPHOCTAX HM3MEHEHUI CBOWCTB B
TOMOJIOTHYECKOM paay aJIKEHOB,
MopgenupoBaTh  MOJIEKYJBI ~ M3yY€HHBIX
KJIacCOB BemiecTB. VIMETh mpeicTaBICHHE O
BaXHEHIINX  XMMHYECKHX  CBOMCTBax
aJIKEHOB. [IporrosupoBars  CBoiicTBa
M3y4aeMBIX BEIIECTB HA OCHOBAHUU TCOPUU
XUMHYECKOTO CTPOCHHUS OpPTaHMYECKUX
BEILIECTB. Uccnenosarts CBOMCTBA
M3y4aeMbIX BemecTB. lIporHo3mposath
CBOWCTBA HEU3YYCHHBIX BEIIECTB IO
AHAJIOTUM C W3YYCHHBIMH BEIIECTBAMHU
TOrO xKe TOMOJIOTHYECKOI0 psna.
HaOmronare 154 OIMCHIBATH
JEMOHCTpUPYEMbIE OIIBITEL
XapakTepu3oBaTb  MNPOMBILUICHHBIE U
abopaTOpHBIE  CIOCOOBI  TIONYYCHHUS
ankeHoB.  COIIOCTaBIAThP  XHMHYECKHE
CBOICTBa aJIKCHOB c obmacTsaMu
npuMeHeHuss. HaOmomate W ONHMCHIBATH

Y cTHBIN
orpoc,
NHUCHhMEHHBIN
KOHTPOJIb,
MpaKTUYeCKas
paborta

Cchuiku AJId YIUTCIIA:

bubnmnoreka IJOK
https://m.edsoo.ru
bubnuorexa POIII
https://resh.edu.ru

EcrecTBeHHOHayuYHas
IrPaMOTHOCTb
ITatpuoTtnueckoe
BOCIIUTaHUE,
3CTETUYECKOE
BOCIHMTaHUE, TPYLOBOE
BOCIIUTaHUE, IEHHOCTH
Hay4HOI'O ITIO3HAHUS




JNEMOHCTpUPYEMBbIE OMBITHL. [IpoOBOAUTS,
HAONIOOAaTh U OIMCHIBATH XHMHUYECKHH
SKCIEPUMEHT 10 TMOJYYCHHUIO STUJICHA.
HabmrogaTs ¥ OIMUCHEIBATE CAMOCTOSITENHHO
MPOBOJMMBIE OIBITHI C TTOMOILbIO POJTHOTO
s3pIka ©W a3plka  xumuu.  CoOlrronarts
npaBuia TEXHUKU 06e30MmacHOCTH.
HaspiBaTh ankagueHsbl MO MEXIyHAPOIHOU
HOMeHKIaTtype. OOBSACHATH DIIEKTPOHHOE
CTPOCHHUE MOJICKYJ H3yUYCHHBIX BEIECTB.
Knaccudunmpoparsb JTUCHOBBIC
yriesogopoasl. MIMeTh mpencraBieHUE O
BaKHEHIITUX XHUMHUYECKUX CBOMCTBaxX
ankagueHoB. [IporHo3upoBaTh CBOMCTBa
M3y4aeMbIX BELECTB HA OCHOBAHUU TEOPUHU
XUMUYECKOTO CTPOCHUSI OpPraHUYECKHUX

BEIIECTB. XapakTepu3oBaTh
MIPOMBIIIJICHHBIC CHOCO6BI MMOJIy4CHUSA
aITKaIMCHOB. Xapakrepu3oBath
MPOMBIIIIJICHHBIE u nabopatopHbie
CIOCO0BI MOJTy9YEHUS Kay4yKOB.

ComnocTaBisTh  XMMHUYECKHME  CBOMCTBa
ANKAINEHOB C OOJIACTAMHU TIPUMEHECHHS.
HaspiBaTh aNKuHBI 10 MEXIyHAPOIAHOU
HOMeHKIatype. OOBSACHATH DIIEKTPOHHOE
CTPOCHHUE MOJIEKYJ H3YyUYEHHBIX BEILIECTB.
O0001maTe, 3HAaHUA W J€JIaTh BBIBOIBI O
3aKOHOMEPHOCTAX HM3MEHEHUH CBOWCTB B
FOMOJIOTUYECKOM pany aJIKUHOB.
MopenupoBaTb  MOJIEKYJBl ~ M3yYEHHBIX
KJIACCOB BEILECTB

2.3 Apomarngeck HaspiBaTe apeHbl 1O TpPUBUMAIBHOM M = YCTHBII CchUIKH TS yUUTEIA: EcrecTBeHHOHayuYHas
ue MEXAyHapOIHOU HOMEHKJIaType. | OIpoc, Bbub6imoreka [IOK IPAMOTHOCTb
YTIIEBOIOPOIBI OOBsICHATH 3JIEKTPOHHOE CTpOeHME THChbMEHHbIH  https://m.edsoo.ru [TaTpuoTnueckoe
(apewsnn) MOJICKYJI M3y4deHHBIX BemiecTB. O000maTs = KOHTPOIb bubmuorexa POIII BOCIIUTaHUE,
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IIpupoausie
MCTOYHHUKHI
yIJIEBOIOPOJIO
B M UX
nepepaboTka

Tanorennpous
BOJHBIC
YTIIEBOJOPOJIO
B

3HAHUS u JIeJIaTh BBIBO/IBI 0
3aKOHOMEPHOCTAX M3MEHEHHH CBOWCTB B
TOMOJIOTUYECKOM psily apeHoB. lmertsb
MIPEJICTABJICHUE O BAKHEHIITUX XUMHUYECKUX
CcBolicTBax  apeHoB.  IIporHosupoBaTh
CBOWMCTBa  W3y4aeMbBIX  BEIIECTB  Ha
OCHOBaHUM TEOPUU XUMHUYECKOTO CTPOCHUS
opraHnyeckux BemiecTB. I[IporrozmpoBath
CBOWCTBa HEW3YYCHHBIX BEIIECTB  II0
aHAJIOTMKU C M3YYCHHBIMU BCHICCTBAMU
TOTO  JK€  TOMOJIOTHYECKOTO  psiza.
Ha6monats u OITHCHIBATH
JIEMOHCTPUPYEMBIE OIIBITEI.
XapakTepu3oBaTb  IPOMBILUJIEHHBIE U
mabopaTopHbIE  CIIOCOOBI  TIOMYYECHHS
apeHoB. ConocTaBisTh ~ XUMHYECKHE
CBOWCTBa apeHOB c o0nacTsaMu
NIPpUMCHCHMUA. Ha6JIIOILaTL 1 OIIUCHhIBATH
JIEMOHCTPHUPYEMBIE OTIBITHI

XapakTepru3oBaTh OCHOBHBIC HAIPaBIICHHS
UCIIONB30BAaHUSI M TIepepaboTKu  He(TH,
MPUPOAHOTO Ta3a M KaMEHHOTO YTIIs.
OnepupoBaTh  MOHATHUSAMH  «KPEKHHI»,
«muponu3»,  «puGopMuHr». OOBICHITH
OTJIMYMST TEPMUYECKOTO KPEKHWHTa  OT
KaTaJIUTHYECKOTO. XapakTepu3oBarb
OCHOBHBIE HarpaBJICHHs rIyOOKON
nepepaboTku HehTH

Haseisath TaJIOT€HOTIPOU3BOTHBIE
YIJACBOJOPOIOB IO  MEXKIYHApPOIHOM
HOMeHKIaTtype. OOBSACHATH DIIEKTPOHHOE
CTPOCHHE MOJIEKYJl H3y4YCHHBIX BEIIECTB.
O000111aTs 3HAHWS W A€JIaTh BBIBOIBI O
3aKOHOMEPHOCTAX HM3MEHEHUH CBOWCTB B
TOMOJIOTHYECKOM pany

VcTHBIT
onpoc,
MMUCHMEHHBIN
KOHTPOJIb

VcTHBIT
ompoc,
HHUCHbMEHHBIN
KOHTPOIIb,
KOHTPOJIbHAS
pabora

https://resh.edu.ru

Cchuikn AT YIUTCIIA:

butmmoreka [IOK
https://m.edsoo.ru
Bbubmmoreka POIII
https://resh.edu.ru

Cchuiku AT YUUTCIIA:

bu6nmoreka IJOK
https://m.edsoo.ru
Bubmmoreka POIII
https://resh.edu.ru

9CTCTHYCCKOC

BOCITUTAaHUE, TPYJOBOEC
BOCIIMTAHUC, HCHHOCTHU
HAay4YHOTI'O MMO3HAHUA

ECTeCTBeHHOHayLIHaH

IrpaMOTHOCTb

[TaTpuoTnueckoe

BOCITMTaHUE,
ACTETUYECKOE

BOCITUTaHUE, TPYIOBOE
BOCITUTaHUE, IICHHOCTH
Hay4HOTO TTO3HAHUS
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Pazpnen 3.
Kucaopoacone
p:kaiue
oprannyeckKue
coeTMHEeHUs!
(41 9)

CnupTsl.
®DeHou

11

rajJoreHONPOU3BOAHBIX  YIJIEBOJOPOIOB.
HNmeTrs mpencraBieHWe O  BaKHEUIIMX
XUMUYECKUX CBOMCTBax
rajJoreHONPOU3BOAHBIX  YIJIEBOJIOPOIOB.
[IporHo3zupoBaTh CBOMCTBA H3y4YaeMbIX
BEIIECTB Ha OCHOBaHUH TeOpuun
XUMUYECKOTO CTPOCHUSI  OpPraHUYECKHUX
BemiecTB.  COMOCTaBNATh  XUMHYECKHE
CBOICTBa TaJIOT€HOTIPOU3BOTHBIX
YIJICBOIOPOJIOB C 00JIaCTSIMUA IPUMCHEHUS

HaspiBaTh cHoupThl 1O MEXIyHApOILHOU
HOMeHKIaType. OOBSCHATH 3IEKTPOHHOE
CTPOCHHUE MOJIEKYJ H3YyYCHHBIX BELIECTB.
O600maTs 3HaHUS W JIeNaTh BEIBOIBI O
3aKOHOMEPHOCTAX HM3MEHEHUI CBOWCTB B
TOMOJIOTUYECKOM DSy crnupToB. Hmers
NPEACTABICHHUE O BAKHEHIIINX XUMUYECKUX
cBOMCTBax  cnuptoB. IIpornozuposath
CBOMCTBa  M3y4aeMbIX  BEIIECTB  Ha
OCHOBAHHUU TEOPUU XUMUYECKOTO CTPOEHUS
opraHuyeckux BemiecTB. [Iporno3upoBaTh
CBOWCTBA HEU3YYCHHBIX BEMIECTB IO
AHAJIOTUU CU3YyYEHHBIMH BEIIECTBAMH TOTO
xKe TOMOJIOTUYECKOT O pana.
XapakTepu3oBaTh  MPOMBIIUICHHBIE U
JIa0OpPaTOpHbIE  CIIOCOOBI  TIOJIYYCHHS
cnupTtoB.  CONoOCTaBIATh  XUMHUYECKHUE
CBOICTBa CITUPTOB c o0acTsIMu
npuMeHeHus.  McciemoBath — CBOiicTBa
H3y4aeMBbIX BEILECTB. HaGmonats
JEMOHCTPUPYEMBIE U CaMOCTOSITEIBHO
MPOBOJMMEIE  ONBITHL. HaOmiogateh w
ONHUCHIBATh ~ XUMHMYECKHE  PpEaKIUu C
MIOMOIIBIO POJHOTO SI3bIKA U SI3bIKA XMUMUH.
CoOiroats TIpaBmIa TEXHUKUA

Y cTHBIN
ompoc,
NHUCHhMEHHBIN
KOHTpOJIb,
MpaKTHYECKas
paborta

Cchuiku AJId YIUTCIIA:

bubmunorexa LIOK
https://m.edsoo.ru
Bubmmorexa POIII
https://resh.edu.ru

EcrecTBeHHOHayuYHas
IPAMOTHOCTh
ITatpuoTtnueckoe
BOCIHTAaHUE,
3CTETUYECKOE
BOCIIUTaHUE, TPYIOBOE
BOCIIMTaHUE, IEHHOCTH
Hay4HOI'O ITIO3HAHUS
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3.3

0€30I1aCHOCTH

KapOoHunbHbI
€ COCITUHCHUS:
aNbJETUIBI U
KETOHBI.
KapOonosrie
KHCJIOTBHI.
CrnoxHsle
3¢upsl. XKupst

VrneBoabl
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Ha3piBaTh KapOOHMIWIBHBIC COCAUHEHUS IO
TPUBUAIBHOMN u MEKyHAPOIHON
HOMeHKIaTtype. OOBSACHATH DIIEKTPOHHOE
CTPOCHHE MOJICKYJl H3y4YCHHBIX BEIICCTB.
O600maTe 3HAaHUS W JIeNaTh BBIBOIBI O
3aKOHOMEPHOCTAX M3MEHEHHH CBOWCTB B
FOMOJIOTUYECKOM  PSIy — QIbJCTUIOB U

keToHOB.  CpaBHHMBAaTh  PEAKIIHOHHYIO
CIIOCOOHOCTh QIIBJIETUZIOB M KETOHOB B
peaKuusx MIPUCOETUHEHHUS. HNmets

MIPe/ICTaBJICHNE O BAKHEHIITNX XUMHUYECKUX
CBOMCTBaxX KapOOHWIFHBIX COCIUHEHHH.
[IporHo3zupoBaTh CBOMCTBA H3y4aeMbIX
BEIIECTB Ha OCHOBaHHUH TEOpUHU
XUMHNYECKOT'O CTPOCHUA OpraHnvdcCKux
BEILIECTB. UccnenoBatp CBOMCTBa
H3y4aeMbIX BEIICCTB. HaGmonath
JEMOHCTPUPYEMbIE M CaMOCTOSITENFHO
mpoBoguMble  ombIThl. Habmiomate w
ONUCHIBATH ~ XMMUYECKHE  PEAKUUUu ¢
TIOMOIIBIO POJHOTO SI3bIKa M A3bIKa XUMHUH.

W neHtudunupoBath aJbAErUAbI c
ITIOMOIIBIO Ka4eCTBEHHBIX PEaKITHid.
Cobaronars npaBuia TEXHUKU

oe3onacHoCcTH. COMOCTaBIISITE XUMUYECKHE
CBOWCTBA KapOOHWJIBHBIX COCIUHCHUN C
00JacTIMH TPUMEHEHUS

XapakTepru30BaTh CBOMCTBA TJIFOKO3BI Kak
BEIIECTBA C JBOWCTBEHHON (yHKIHEH
(ampperngocnupra). Nwmets
MIPEJICTABJICHNE O BAKHEHIITUX XUMHUYECKUX
CBOHCTBax TIIOKO3Bl. [IporHO3MpOBaTH
BO3MOXKHOCTh TPOTEKAHHS] XHUMHYECCKUX
peakiuit Ha OCHOBE  3HAHHUU 00

Y cTHBIN
otpoc,
MHUCHhMEHHBIN
KOHTPOIIb,
TIpaKkTHIeCKast
pabora

VcTHBIT
ompoc,
HHUCHbMEHHBIN
KOHTPOIIb,
KOHTPOJIbHAS
pabora

CCI:IJ'IKI/I AT YUUTCIIA:
Ypoku
(AKmacc):https://www
.yaklass.ru/p/himija/9-
klass/organicheskie-
veshchestva-
102302/karbonovye-
Kisloty-122869
bubnmnoreka IJOK
https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru

CCBIJ'IKI/I AT YUUTCIIA:
bu6nmoreka IJOK
https://m.edsoo.ru
Bubmmoreka POIII
https://resh.edu.ru

EctecTBennoHayuHas
TPaMOTHOCTb
ITaTpuotuueckoe
BOCITUTAHHUE,
ACTETHYECKOE
BOCTIUTaHUE, TPYIOBOE
BOCIIMTAaHUC, HCHHOCTHU
HAay4YHOTI'O MMO3HAHUA

EctecTBeHHOHayuHas
rpaMOTHOCTH
[TaTpuoTnueckoe
BOCIHTAaHUE,
3CTETUYECKOE
BOCTIMTaHUE, TPYIOBOE
BOCIIMTAHUE, IEHHOCTH




ANIEKTPOHHOM CTPOCHHUU BEIIIECTB.
OOBACHAT,  TPOTEKAHHE  XUMHYCSCKHX
peakuuit MEXITy OpraHHYECKUMHU
BEIICCTBAMHM, WCIIONB3ysl 3HAHUSA 00 WuX
MEXaHH3MaXx. WnentuduunupoBath

[JIOKO3y C TIOMOIIBIO  KAa4eCTBEHHBIX
peakumii. HaOmomath ©  OomucChHIBaTH
XMUMHYECKHE  PEaKUUH C  IHOMOIIBIO
pPOAHOTO  53bIKa ¥ S3BIKA  XHMHHL
Colmronars MpaBuiia TEXHUKU
6e3onacHocTu. COMmoOCTaBIATh XUMHUYECKHE
CBOICTBA  TJIIOKO3BI €  OOJacTSIMHU
MNPUMCHCHHA. O6’I)SICH$ITL MEXaHU3MbI
o0pa3zoBaHHUs JCaXxapHIOB. Nmets
MPe/ICTaBICHNE O BAKHEHIINX XUMUIECKIX
CBOMCTBax  aucaxapufoB.  OmnuceIBaTh
MPOMBIIIICHHOE TOMY4YEeHHE Caxapo3bl U3

MPUPOTHOTO CBIPBSI. CormocTaBisiTh
XAMHYECKHE CBOWCTBA [HCaXapHIOB C
o0nacTsIMu MPUMEHEHUSI.

XapaxkTepu3oBaTh OHOJOTUUECKYIO POJIb
nucaxapunoB. CpaBHHMBaThb CTPOCHHE H
CBOICTBa KpaxMaljia M LEJUTI0N03bl. VMeTh
MpeJCTaBICHUE O BAXXHEUIIINX XUMUYECKUX
cBOlicTBax mosmcaxapuaoB. Habmonate u
OIMCHIBATh ~ XUMHYECKHE  PEaKkIuh C
MTOMOIIBIO POJHOTO SI3bIKA U S3bIKA XMMUHU.
WneHTndunmpoBarh KpaxMana ¢ TIOMOIIBIO
KadecTBeHHbIX  peakuuil.  CoOmromath
rpaBmIa TEXHHUKHU Oe3omacHOCTH.
CorocTaBiasaTh XUMHNYECKHUE CBOMCTBA
MOJICAaXapHuIOB ¢ 00MACTIMU IPUMEHEHHUSL.
XapakTepru3oBaTb OHOJIOTMYECKYIO pOJb
MOJIMCaxXapHJIOB

HAay4YHOTI'O MMO3HAHUA
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Paznen 4.

AMUHEL

12

HaszpiBaTh aMuHBI 110 TPUBUAIBHOW H

YcTHbIN

Cchuiku JJId YUUTETIA

EcrecTBeHHOHay4YHas




A3zoTcoaepka | AMHHOKHCIOT MEKIyHAPOIHOM HOMEHKJIATYpe. — OIpoC, bubnunoreka [JOK IPaMOTHOCTh
mue bI. benkn OOBsICHATH AIIEKTPOHHOE CTpoeHHE mHUChbMEHHBIA  https://m.edsoo.ru IMaTpuoTuueckoe
OpranmyecKue MOJICKYJl W3YYCHHBIX BemlecTB. VIMETh KOHTPOJIb, bubnunorexa POILI BOCIIMTaHHUE,
CoeTMHEHUs MPECTaBICHHE O BAKHEHITNX XUMUYECKUX — TpakTHueckas | https://resh.edu.ru 3CTETUYECKOE
(12 9) cBoiicTBax ~ ammHOB.  [IporHosmpoBatb = pabora, BOCITUTaHUE, TPYIOBOE

BO3MOXHOCTh TMPOTEKAHUsI XMUMHUYECKUX | KOHTpPOJbHAS BOCIIUTAHUE, IEHHOCTH

peakuuii ~ Ha  OCHOBe 3HaHWH 00 pabota HAYYHOTO TTO3HAHUS

JJIEKTPOHHOM CTPOCHUH BEIIICCTB.

OOBACHAT,  MPOTCKAHHWE  XMMHYECKUX

peakuuit MEXIY OpraHU4YECKUMHU

BCILIECTBAMHM, HCIIOJNB3Yysl 3HAHUS 00 WUX

MEXaHU3MaX. XapakTepu3oBaTh

MOTPEOUTEIbCKUE CBOMCTBA  M3Y4YEHHBIX

BCILIECTB.

5.1 Paznen 5. BeicoxoMoiek 6 OneprpoBaTh MOHATHAMU  «MOHOMEpPY», | Y CTHBIH CchUIKH [T yUUTENA: EcrecTBeHHOHayuYHas
BoicokomoJiek | yIsIpHBIC «TOJIUMEPY, «COTOJIMMEP», «CTPYKTYpHOE —OIpOC, bubnunoreka [JOK rpaMOTHOCTh
yJIsipHbIE COeTMHEHHS 3BEHO»,  «CTCNCHb  IONMMEpH3allMh», NHChbMEHHBIH  https://m.edsoo.ru IMarpuotuueckoe
coequHeHus (6 IOJIUMEPU3ALINSY, «IOJUKOHAEHCALUS». = KOHTPOJIb, bubmmnorexa POIII BOCIIMTaHUE,

q) XapakTepru3oBarh peaknuu | TpakTHueckas | https://resh.edu.ru 3CTETHYECKOE
MOJTUMEPH3AIUU U TOJIMKOHJCHCAIIUM KaK =~ paboTa BOCITUTAHUE, TPYIOBOE
CHOCOOBI MONYYCHUS BOCIUTAHUE, ICHHOCTH
BBICOKOMOJICKYJISIPHBIX COCTMHEHHIA. HAy4YHOT'O MO3HAHUS
XapakTepru3oBaTh CBOWCTBA HM3Y4YEHHBIX
MOJIUMEPHBIX ~ MarepuasioB. OmuCHIBATH
CBOWCTBA,  CIOCOOBI  TONYYEHUS U
MPUMEHEHUST  M3YYEHHBIX  TTOJIMMEPHBIX
MaTepuanoB. HaOmromaTh W ONUCHIBATH
JIEMOHCTPHPYEMbIC OTIBITHL.
XapakTepu3oBaTh HOTPEOUTEIILCKHIE
CBOJCTBA N3yYECHHBIX BELIECCTB

HUTOIro 102




11 knacc (102 yaca)

Ne Paszpen Tema Koa- Buaesl gesrebHOCTH KonTpoas DJIeKTPOHHbIE OcHoBHBIE
n/n BO (undposbie) HanpasJieHusl
4acoB o0pa3oBaTeJIbHbIE BOCIIUTATEJIHHOU
pecypcesl HAeSITeJTbHOCTH
yHkuuoHabHOI
rPaMOTHOCTH
11 Pazpnean 1. Crpoenue 9 N300paxarh 3JIEKTPOHHBIC KOH(PUTYpaluu | Y CTHBIH CCBUTKH TS YIUTEIIS: EcrecTBenHOHAyUYHAs
TeopeTuueckue | aroma. aTOMOB M HMOHOB Tpauyecku W B BHIE ONpPOC, bu6mmoreka [IOK IPaMOTHOCTb
ocHOBBI xumMuu  [lepuomnueck SJEKTPOHHOM  (OpMyJbl,  yKasblBaTh NHMChbMEHHBIA | https://m.edsoo.ru Iarprotnyeckoe
(39 9) Wil 3aKOH U BAJIEHTHBIE  OJIEKTPOHbL.  CpaBHHMBAThL = KOHTPOJb Bubnumorexa POIII BOCIHUTAHNC,
[epuoauuecka 5JEKTPOHBI, HAXOAAIIMECS Ha  PasHBIX https://resh.edu.ru SCTCTHYCCKOC
s cucTEMA YPOBHSIX, 1o dbopwme, SHEPIUH. BOCIHTAHHE, TPYyAOBOC
XUMHYECKUX XapakTepu3oBaTh BAJICHTHBIE BOCIIHTaHHE, TICHHOCTH
s1eMeHTOB /1. BO3MOYKHOCTHU aTOMOB XUMHUYECKHX Hay1HOTO MO3HAHMA
U. JIIEMEHTOB. XapaxkTepu3oBath
Menneneesa [TeprOMYECKYI0 CHCTEMY XHMHYECKHX
anementoB J[. WM. MeHueneeBa Kak
rpaduyeckoe oToOpaxkeHue

HepnonnquKoro 3aKOHa. Hpe}lCKaBLIBaTL

CBOMCTBA 3aJJaHHOI'O DJJEMEHTa M €ro
CO@HHHGHHﬁ, OCHOBBIBAsCh Ha
HepI/IOILI/I‘IeCKOM 3aKOHC H  H3BCCTHBIX

CBOMCTBax IPOCTBIX BEIIECTB METAIOB U
HemeTaioB. OOBACHATH 3aKOHOMEPHOCTHU
A3MEHEHUSI CBOWMCTB AJIEMEHTOB, NPOCTBIX
BEILECTB, BBICIIAX OKCHJOB U TMIAPOKCUIOB
B rpynmnax u nepuogax Ilepumonnueckoit
CUCTEMBI.

IIporHozupoBate  CTpoeHUE

aToMa M CBOICTBAa XMMUYECKHUX JJICMCHTOB




1.2

Crpoenue
BEIIECTBA.
MHuoroobpasu
€ BeIleCTB

11

u  0o0pa3oBaHHBIX HMH  COCJUHCHUI,
onupasich Ha  HUX  IOJOXEHHE B
ITepnonnueckoi CHCTEME.
XapakTepuzoBaTh 3HAYEHUE
[lepuoaunueckoro 3akoHa

Knaccudunupopatsb HCOPraHUYECKHUE
BEUIECTBA [0  pPa3HBIM  IMPU3HAKAM.
OnuchIBaTh TCHETHYECKUE CBSI3M MEXKIY
W3YyYCHHBIMH KJIACCAMU HEOPTaHHUUYECKHX
BEIIIECTB. XapakTepu3oBaTh YCIIOBUS
MPOTEKaHUs  peakIMii B  pacTBOpax
JJIEKTPOJIUTOB 1O KoHIA. Habmonmate u
OIMCBIBATh  XUMHYECKHE  OIBITHI  C
ITOMOIIbIO POJIHOTO SI3bIKA M SI3bIKA XMMHHU.
Jlenats BBIBOJIBI 1o pe3ynbpraTam
MPOBEICHHBIX XAMHAYECKUX OIIBITOB.
Cobaronars npaBuiia TEXHUKHU
0€30I1aCHOCTH. O06006mmare MOHATHSA
«pacTBOPHI», «PacTBOPUMOCTHY,
«KOHIIEHTpAIUS PacTBOpOB». OnepupoBarh
KOJINYECTBEHHBIMHU XapaKTePUCTUKAMU
COJICp)KaHUsl PACTBOPCHHOIO  BEIIECTBA.
OnuchIBaTh MPOLECCHI, IPOUCXOISIIIUE MTPH
pacTBOpeHMHM BeIIeCTB B Boje. Periarth
pacueTHble  3aJa4d  C  IPUMCHECHHEM
IMOHATHI «PacTBOPUMOCTHY,
«KOHIIEHTPAIUS PacTBOPOBY.
Hcnonp3oBaTh anropuTMbl MpH  pEHICHUN
3aa4.  XapaKTepu30BaTh  KOJIIOWIHBIE
pacTBOPEL. 0O6001maTh TTOHSITHS:
«KOJUIOMJIHBIA PAacTBOP», «30JIb», «IEIbY,
«TYMaH»,  «OMYJIbCHUS»,  «CYCIICH3H»,
«KOAryJISIHS», «CeIMMEHTALIHS,
«CHUHEPE3UCH.

VcTHBIN
ompoc,
IMMCHMEHHBIN
KOHTPOJIb,
KOHTPOJIbHAS
paborta

CchlIKn U YYUTEIIS:

bubnnorexa LIOK
https://m.edsoo.ru
Bubmnorexa POIII
https://resh.edu.ru

EcrecTBeHHOHayUYHAas
I'paMOTHOCTh
[Tatpuotnueckoe

BOCIIUTAHUE,
3CTETHYECKOE
BOCIIUTaHUE, TPYAOBOE
BOCIHMTaHUE, IEHHOCTHU
HAYYHOT'O [TO3HAHUS




1.3

2.1

Paspea 2.
Heopranuyeck
ast xumus (54

)

XUMHYECKHUE
peakiuu

Hemetamnsl

19

31

XapakTepu3oBaTh NPU3HAKA XHUMHUYECKHUX
peakmuii. KimaccudumpoBath XUMUYECKHE
peakiuu 1O  pa3lUyHbIM  MpU3HAKaM
CpaBHEHUSI. XapakTepu3oBaTh
OKHCIUTEIbHOBOCCTAHOBUTEIBLHEIE

peakIu Kak MPOIECChl, MNpPU KOTOPBIX
M3MEHSAIOTCA CTENEeHW OKHCICHHS aTOMOB.
CocTaBisTh YpaBHCHUA OKUCJIHUTECIIBHO-
BOCCTAaHOBUTENFHBIX PEAKIUHA C TTOMOIIBIO
MeToJa ANIEKTPOHHOTO OamaHca.
HaOmromath M ONMCHIBATH XUMHYECKUE
peakuuu ¢ TOMOIIBID POJHOTO SI3BIKA U
SA3bIKa

xumuu.  Jlenats

pe3yiibTaTaM HNPOBECACHHBIX XUMHUYCCKUX

BbIBO/JIbI 110
onbiToB. CoOmofaTh MpaBmiIa TEXHHUKA
0e30macHOCTH. Knaccudpunmposatb

HCOpPTraHWYCCKHUEC BCIIECCTBA II0 PpPa3HbIM

npuzHakaM. ONHUCBHIBAaTh  T€HETUYECKUE
CBSI3M  MEXAY W3YYCHHBIMH KJIACCAMHU
HEOPTaHWYECKUX BEIIECTB

OOBICHATH 3aBUCHUMOCTh CBOMCTB

HEMETAJUIOB W WX  COCAUHEHUH  OT

CTPOCHMUHIL. HNmets npeaACTaBJICHUC )

BaKHEUIINX XUMHUYECKUX CBOMCTBax

HEMETAaJlJIOB Hu ux COEIMHEHHH,

ComocTaBiIATh  XMMHYECKHME  CBOMCTBaA
HEMETAJUIOB U X COEIUHEHNH ¢ 00JIaCTsIMU
npuMmeneHus. [IpoBoguth, HaOmIOAATH U
OMNUCHIBATh XMUMHUYECKUM 3KCHEPUMEHT IO

uaeHTU(UKAIIMY BEIIECTB C  IOMOIIbIO

YcTHBIN
otpoc,
MHUCHbMCHHBIM
KOHTPOITb,
MpaKTUYeCcKast
pabora,
KOHTpPOJIbHAS
paborta

VcTHBIT
ompoc,
HUCHhMEHHBIN
KOHTPOJIb,
MpaKTHIeCKast
pabora,
KOHTPOJIbHAS
pabora

Cchuiku AJI YUUTCIIA:

bubmmoreka [JOK
https://m.edsoo.ru
Bubmnorexa POII
https://resh.edu.ru

Cchuikn AT YUUTCIIA:

bub6mmoreka [IOK
https://m.edsoo.ru
Bbubnuorexa POIII
https://resh.edu.ru

EcrecTBeHHOHayuHAas
TPaMOTHOCTb
ITatpuornueckoe

BOCITUTaHUE,
3CTETHYECKOE
BOCIIUTaHUE, TPYAOBOE
BOCTIMTaHUE, [IEHHOCTH
HAy4YHOTO MTO3HAHUS

EcTtecTBeHHOHay4YHAas
I'PaMOTHOCTH
ITatpuornueckoe

BOCIIUTaHUE,
3CTETHYECKOE
BOCIIUTaHUE, TPYAOBOE
BOCIIUTaHUE, [ICHHOCTU
Hay9IHOT'O TTO3HAHUS




2.2

3.1

Paznen 3.
XumMusa u
JKM3HB (9 4)

MeTtamnsl

Mertoabt
IMO3HAHHUS B
XHUMHH.
Xumus u
JKU3Hb

23

KayeCTBEHHbIX peaknuii. Habmogate u
OIMHCBHIBATh CAMOCTOSITEILHO IPOBOIAMMEIC
OMBITHI C MOMOIILIO POJHOTO s3bIKA M
Cobmonath
0e30IMacHOCTH.

SA3BIKa XHUMUU. IIpaBuiia

TCXHHUKHU CocTaBisaTh

CPaBHHUTENBHBIC M OO0OOIIAIONINE CXEMBI.

IIpoBoguTe pacdeTsl MO XUMHYECKHUM
dbopMynaM W ypaBHEHHSM  pEaKIHid.
OcymiecTBisATh [TO3HABaTEIbHYIO

pedaeKcHio B OTHOIIEHHUH COOCTBEHHBIX
JOCTWXKEHH B Mpouecce

y‘le6HI>IX 1 IIO3HABATCJIIbHBIX 3a/1a4

pelieHus

OOBACHITE 3aBHCHUMOCTD CBOMCTB

METaJIOB OT  UXCTPOCHHUA. Nmets
MIPEJICTaBJICHNE O BAKHEHIINX (PUINIECKIX
M XUMHYECKMX CBOMCTBAaX METAJIJIOB M HMX
coequueHuii. COIOCTaBISATh XUMUYECKUE
CBOMCTBAa METAJNIOB H HMX COECIUHEHHH C
00J1acTIMU TTPUMEHEHHsI. XapaKTepru30BaTh
CITOCOOBI

IMOJIy4€HUA MCTAJJIOB U HUX

COEIUHEHUN

XapaKTepI/BOBaTL OCHOBHBIC KOMITOHCHTBI

nuimm —  OCJKH, JKHUPBI, YIJIEBOJIbI,

BUTAMUHBL OnucelBaTh  XMMHYECKUE
peaxiyu, Jexalie B OCHOBE MOJyUYCHHUS
n3yyaeMbIx BemecTB. Kinaccupummposats u
00aBKH.

obpas

xu3Hu. Mcnonb3oBaTh NOJIy4YCHHBIC 3Ha-

XapaKTCpHU30BaATh IUIICBBIC

IIponaraniupoBathb 3710pOBbIT

HUSA IpA NPUMCHCHUHN PA3JINYHBIX BCIICCTB

VcTHBIN
ompoc,
IMMCHMEHHBIN
KOHTpOJIb,
MpaKTHYECKas
pabora,
KOHTPOJIbHAS
paborta

VcTHBIT
ompoc,
HHUCHbMEHHBIN
KOHTPOJIb

Cchuaku as YUYUTEIIA:

bubmuorexa LIOK
https://m.edsoo.ru
Bubnnorexa POIII
https://resh.edu.ru

Cchuiku AT YUUTCIIA:

bub6mmoreka [IOK
https://m.edsoo.ru
Bubnnorexa POII
https://resh.edu.ru

EcrecTBeHHOHaYyUYHAas
I'PaMOTHOCTb
ITatpuornueckoe
BOCIIMTAHUE,
3CTETUYECKOE
BOCIHUTaHUE, TPYI0BOE
BOCIMTaHUE, IEHHOCTH
Hay4YHOTO MO3HAHMS

EcTtecTBeHHOHay4Has
I'PaMOTHOCTH
ITatpuornueckoe
BOCIIUTaHUE,
3CTETHYECKOE
BOCIIUTaHUE, TPYA0BOE
BOCIIUTaHUE, LICHHOCTH
Hay4HOI'O [T03HAaHHUS




B Obiry. HaOmtogath ©  ONUCHIBaTH

JIEeMOHCTPHUPYEMBbIE onbITeIOCBauBaTh
HOPMBI OKOJIOTHYECKOTO M 0e30HacHOro
oOparieHus c JIEKapCTBEHHBIMHU
npernapaTamH. Knaccudpuumposatsb

JIEKapCTBEHHBIE cpeacTBa. Mcmonb3oBath
MOJydECHHBbIE 3HAaHUS MpPHU NPUMEHEHHUU
nexkapcTB. [IpomaranaupoBaTh 300POBBIH
o0pa3 KU3HH. XapakTepu3oBaTh
KOCMETHYECKHE U MapPrOMepHbIe CPEICTBA.
[Iporuo3upoBaTh NOCIEACTBUAS HapyLICHUI
MIpaBmII O€301acHO paboTHI CO CpeICTBAMHU
OBITOBOM XUMHUU. Hcnons3oBaTth
MOJydCHHBIE 3HAHUS MpPU NPUMEHEHHUU
pPa3IUYHBIX BemlecTB B ObITy. HaOmronate u
OIMUCBIBATE CAMOCTOATCIBHO ITPOBOJUMBEIC
ONBITBI C MOMOLIBI0 POAHOTO SI3bIKA U
sI3bIKa XHAMUH. IIponaranupoBars
3JI0POBBIH 00pa3 KU3HN

uToro
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