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HOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma Mo XMMHM Ha YPOBHE CpPEIHEro o0Iiero oOpa3oBaHUSs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6
oOpa3zoBanuu B Poccuiickoit denepanum», TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS
dbenepanbHOl 00pazoBaTesbHON MporpamMMbl cpeaHero obimiero oopazoBanusi(DOIIT
COQO), mnpexacraBieHHbIXx B DeAepalbHOM TOCYAApPCTBEHHOM 00pa30BaTEIbHOM
cranaapre COQO, ¢ yuérom KoHuenuuu npenojaBanust yaeOHOTo mpeameTa « XuMus»
B oOpa3oBaTenbHbIX oOpraHuzanusx Poccuiickoit ®enepanuu, peanns3yrommux
OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPaMMbl, U OCHOBHBIX MOJIOkKeHUH «CTpareruu
pasButusi BocnuTanusi B Poccuiickoit ®enepanmu Ha nepuoa ao 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YPOBHE YriayOJEHHOTO M3YUYEHUs 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4HOro 00pa3oBanus ydamuxcs 10—11 knaccos. M3ydyenue npenmera,
peanu3zyemMoe B YCIOBHUSX JIU(PPEpeHIIUPOBAHHOTO, MNPOPUIBHOrO OOyYeHHs,
NpU3BaHO O0O0ECHEeYuTh 00I1Ie00pa30BaTEIbHYI0 M OOIIEKYJIbTYPHYIO TMOJATOTOBKY
BBIMYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS aJanTalud UX K OBICTPO MEHSIOIIMMCS
YCIOBUSIM KU3HU B COLMYME, a TaKKe JUIsl MIPOJIOJKEHUsT OOyUYeHHs B OpraHU3alusax
npodeccuoHaIbHOTO 00pa3oBaHUs, B KOTOPBIX XUMHS SBISETCS OJHOW U3
NPUOPUTETHBIX AUCIUILINH.

B mporpamme no xumMuu HazHaYeHHUE MpeaMeTa « X UMHS MOIyYaeT MOAPOOHYIO
WHTEPIIPETAIMIO B COOTBETCTBMHU C OCHOBOIOJIaramuMu nojoxenusmu @I'OC COO
0 B3aUMOOOYCJIOBJICHHOCTH ILIeJIeH, COJAEp)KaHUs, pe3yJlbTaTOB OOy4YEeHHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB. CBUIETEIHCTBOM TOMY SIBISIFOTCS
CJIEIYIOIINE BBIMOIHSIEMbIE POTPAMMON TTO XUMUU (DYHKITHH:

e HMHQOPMAIMOHHO-METOAMYECKAsl, peaiau3anus KOTopoil  oOecreuynBaet
MOJIYYCHHUE TIPEJCTABICHUS O IENSIX, COJCp)KaHWU, OOIel cTpaTeruu
oOydeHMsI, BOCIUTAHUS W Pa3BUTHUS OOYUYAIOIIMXCS CPEJCTBAMHU MpEAMETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIs;

e OpraHM3alMOHHO-IUIAHUPYIOLIAs, KOTOpasl MPEeAyCMaTpUBAET OIpPEIECICHUE:
OPHUHLMIIOB CTPYKTYPHUPOBAHUSA U MOCIEJ0BATEIIBHOCTU U3YYEHUS! YU4EOHOTO
Marepuasa, KOJIMYeCTBEHHBIX M KAYECTBEHHBIX €0 XapaKTEPUCTHK; TIOJIXO/I0B
K (OpMHpPOBaHHIO COJEP)KATEIbHOM OCHOBBI KOHTPOJSI U  OLEHKHU
o0pa3oBaTeIbHBIX JOCTIDKEHUH OOydalomuxcss B paMKax HTOTOBOM
aTTecTallMi B pOpME €IMHOTO TOCYIapCTBEHHOTO IK3aMEHA 110 XUMUHU.

[Iporpamma aJist yriryOa€HHOTO U3YUYECHHS] XUMUH:

e YCTaHABIMBAET MHBAPUAHTHOE NPEIMETHOE COJEpKaHUE, 00sA3aTEIbHOE IS
U3YUYEHHUS B paMKax OTAEIbHBIX Npoduiel, mpeaycMaTpUBaET pacipeeieHue
U CTPYKTYpUPOBAaHHME €ro IO KjaccaMm, OCHOBHBIM COJIE€pXKaTeJIbHBIM
JUHUAM/pa3aenaM Kypca;



e JIaéT MPUMEPHOE pacHpeieieHue yueOHOro BpEMEHHU, PEKOMEHAYEMOIO IS
W3YUYEHUSI OTJCTbHBIX TEM;

e IMpeuiaraeT MNPUMEPHYI  IOCIEAOBATEIbHOCTh  HM3YYEHHsS]  y4eOHOro
Marepuaia ¢ Y4€TOM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIPEAMETHBIX H
MEKIPEIMETHBIX CBI3€EH;

e JIaéT METOJUYECKYIO0 MHTEPIIPETALMIO LIeJIe U 3a/1a4 U3y4yeHus: IpeIMeTa Ha
yrayoJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME
cpeaHero oOmiero  oOpa3oBaHUsA, COJEPKATEIBHON  XapaKTePUCTUKU
IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHHS OCHOBHOW  0Opa3oBaTeiIbHOM
POTPaMMBbl CpeaHero o011ero oOpa3zoBaHuUs (JIMYHOCTHBIX,
MeTarnpeIMETHBIX, IPEIMETHBIX ), @ TAKKE C Y4ETOM OCHOBHBIX BUJIOB YUe€OHO-
MO3HABATEIbHBIX JEUCTBUI O0OO0ydYaromerocss MO OCBOCHHUIO COJIEpP>KaHUS
npeiMeTa.

[Io BceM Ha3BaHHBIM TO3UIMSAM B TPOTPAMME IO XUMHUU MPEIyCMOTpPEHA
IPEEMCTBEHHOCTh C O0yYE€HHUEM XMMUU Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHMs.
3a mpeaenaMu  yCTAaHOBJICHHOM  TpPOrpaMMONM MO  XUMHUHM  OOs3aTeIbHOU
(MHBapHaHTHOW) COCTABJISIONIEH COZEpKaHUs YYEOHOro IpeIMeTa « X UMHUSD» OCTAETCs
BO3MOXHOCTh BbIOOpa €ro BapHMaTUBHOM COCTaBJSIONIECH, KOTOpas OJDKHA
OTIPEIENATHCS B COOTBETCTBUH C HAMPABIEHUEM KOHKPETHOTO MPpoduiis 00yueHusl.

B cooTBeTcTBHU ¢ KOHIENTYalbHBIMU N0JI0keHUAMU PI'OC COO o0 HazHaueHUU
peIMeToB 0a30BOro M yriayOJEHHOTO ypoBHEW B cuctemMe Au(QepeHInpoOBaHHOTO
oOy4deHHs Ha YPOBHE CpPeTHET0 00111ero 00pa30BaHus XUMHUSI HA YPOBHE YTIIYOJIEHHOTO
U3YyYEeHHs] HAIpaBJICH Ha peali3allfio MPEEeMCTBEHHOCTH C TOCIEAYIOUIUM STaroM
MOJIYYCHUS XUMHUYECKOTO O0pa3oBaHUA B paMKax HW3Y4YEHUS CHEIUATBHBIX
€CTECTBEHHO-HAYYHBIX U XUMHUYECKUX TUCIUILIMH B By3aX U OpraHU3ALMIX CPEIHETO
npodeccronaabHOro obpazoBaHus. B 3Toil cBs3M u3ydeHHEe mpeameTa «XUMHU»
OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HA PACHIMPEHUE U YIITYOJIeHHE TEOPETUIECKON U
MPAKTUYECKON TMOATOTOBKA OOYYAIOIIMXCS, BHIOPABIIUX OMpeneiaEHHBIN TPOodUiIb
oOydeHHsi, B TOM YHCIIE€ C MEPCIEKTUBOMN MOCIESAYIONMEr0 MOMYISHUS XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusX npodeccruonansHOro oopasoBanus. Hapsny ¢ stum, B
ceere TpeboBanuit @PI'OC COO Kk mIaHUpyeMbIM pe3yiabTaTaM OCBOECHUS
dbenepanbHOl  00pa30BaTEIBHON MPOrpaMMBI  CpeaHEro o01mero oOpa3oBaHUS
M3Yy4YEHHUE NpeaMeTa « X UMUS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a7a4 BOCIIUTAHUS
U COIMAIBHOTO  pa3BUTHSA  oOydaromuxcs, H©Ha  (GOpPMHpPOBAaHHME y  HHX
OOIIENHTEINIEKTYaIbHBIX YMEHUW, YMEHUU paldoHANIHM3aluu Yy4eOHOrO Tpyaa |
000OMEHHBIX  CIMOCOOOB  JCSATENBHOCTH, HWMEIOMUX  MEKIUCIUTUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapnsitolmiuMu ipeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO H3yYEHUS
ABJISIIOTCSL  yrayOn€HHble Kypchl — «Opranuueckass xumusi» U «OOmas u



Heopranudeckas xumus». llpu ompeneneHu MOAXOI0B K OTOOPY M CTPYKTYPHOM
OpraHu3aluy COAEPKAHUA ATUX KypCOB B IPOrpaMme MO XMMHH 3a OCHOBY MPUHSITHI
nosioxxeHust ®I'OC COO o paznuuusax 6a30BOro v yriayoiaeHHOro YpOBHEN U3yUYEHUs
MpeaMeTa.

OcHoBY conepxaHus KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHUYECKasi XMMHUS» COCTABISET COBOKYITHOCTh MPEIMETHBIX 3HAHUI U YMEHUH,
OTHOCSIIIIMXCSI K 0a30BOMY YpPOBHIO HM3y4YEHHUs NIpeaMeTa. JTa cHcCTeMa 3HaHUM
MIOJIy4aeT OMpPEAECIEHHOE TEOPETUUYECKOE JIOMOJIHEHUE, IO3BOJIAIONIEE OCO3HAHHO
OCBOMUTH CYIIECTBEHHO OoJbIuii 00BEM (akTonornyeckoro marepuana. Tak, Ha
yrayoJIEHHOM YPOBHE U3YUCHHS TIpeaMeTa ooecredeHa BO3MOKHOCTh 3HAYUTEILHOTO
yBeIU4YeHUs 00bEMa 3HAHUN O XMMUYECKUX AJIEMEHTaX U CBOMCTBAX UX COSTUHECHUM
HAa OCHOBE pACIIMPEHUs] W YIIIYOJICHUS TPEACTABICHUNH O CTPOCHUHU BEIIECTBA,
XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKaHUs PEAKIUd, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS] XUMUYECKON KUHETUKHU U TEPMOAUHAMUKU. 3yueHne nepuoandecKkoro
3akoHa © [lepuoaMveckoll CHCTEMBbl XHUMHUYECKHX DJJIEMEHTOB O0a3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHWYECKUX TMPEJCTABICHUSIX O CTPOCHHUM aToMa.
XUMHUYECKast CBsI3b OOBSICHACTCS C TOUKH 3PEHUS DHEPTeTUUECKUX U3MEHEHUH MpHU e
00pa3oBaHUU M Pa3pyIICHUH, a TAKXKE C TOUYKU 3PCHUSI MEXaHU3MOB €€ 00pa30oBaHUs.
N3yyenue TUNIOB peakuuid IOMoJHsAETCS (OPMUPOBAHUEM TMPEACTABICHUN 00
ANEKTPOXUMHUYECKHUX MPOLIECCax U JIEKTPOJIU3E PaCIIaBOB M PACTBOPOB BEUIECTB. B
Kypce OpraHMYeCKON XUMHUU TpPU PACCMOTPEHHH PEaKIHMOHHON CIIOCOOHOCTH
COEIMHEHUN yzenseTca 0co0oe BHUMaHUE BOMPOcaM 00 3JIEKTPOHHBIX 3 dexTax, o
B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJECP)KAHUE KypCOB XUMUU YTIyOIEHHOTO
YPOBHSI M3YyUEHHUS MJIs KJIACCOB ONpPEAeNEHHOTO Nnpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYpY W XapakTep JIONOJHCHUH K OOIIel cucTeMe MPeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIUSHHUE CMEKHbIEC MPeAMEThL. Tak, HampuMep, B COAEpKaHUM MIpeaMeTa
JUISL KJIACCOB XMMHUKO-(DU3WdecKkoro mpoduis Ooiblnoe 3HadeHHE OyayT WMEThb
AJIEMEHTHI y4eOHOro MaTepuana o oome xumuu. [Ipu n3yuenun npeamera B JaHHOM
CJly4ae akIeHT OyJeT caenad Ha OOITHOCTh METOAO0B MO3HAHUS, OOITHOCTh 3aKOHOB U
TEOpUN B XUMHH U B GU3HKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJEKYJISIpHAsS TEOPHs
B (u3mKe), 3aKOHBI COXpPAaHEHUS MAacChl W JHEPrUHU, 3aKOHBI TEPMOIUHAMUKH,
AJIEKTPOJIN3a, PEICTABICHHS O CTPOCHUHU BELIECTB U APYTOE.

B 10 %€ BpeMs B coAep:kaHUM MpeAMeETa JJIsl KIAaCCOB XMMHUKO-OMOJIOTMYECKOT0
npoduis GoNmbIuil yaenbHBIN BeC OyIeT UMETh OpraHndeckas Xumus. B aTom ciryuae
MPEIOCTABISAETCS BO3MOXKHOCTH JJisi  Oosee  OOCTOSITENBHOTO — PacCMOTPEHUS
XUMHUYECKOW OpraHu3aluu KJIETKU KaK OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOM
BXOJST, K MpPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMHUIbI, OEJKH,
YIJIEBOJbI, HYKJIIEMHOBBIE KUCIOTHI U Ipyrue. [ Ipu 3ToM 3HaHUA 0 cOCTaBE U CBOMCTBAX



IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIy’KaT OCHOBOM IS
M3YYEHHs CYIIHOCTH MPOLECCOB (POTOCUHTE3A, AbIXAHMS, TUILEBAPEHUS.

B nmiaHe QopMupoBaHUsST OCHOB HayyHOTO MHUPOBO33PEHUS, OCBOCHUS
oOLIEHAyYHBIX METO/IOB MO3HAHUS U OIbITAa MPAKTUYECKOTO NMPUMEHEHUS HAYYHbBIX
3HAHUM HU3y4YeHue MnpeaMera «XHUMHsS» Ha YIIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SIX C YUEOHBIMU MPEIMETAMHU.

[Ipu n3yueHun yuyeGHOro npeamMera « XUMHs» Ha YIIIyOJIEHHOM ypOBHE TaKikKe,
KaK Ha YpOBHE OCHOBHOTO M CpeJHEro obmiero oOpazoBaHusi (Ha 0a30BOM ypOBHE),
3a/layeil IepPBOCTENIEHHON 3HAYMMOCTH SABJsIeTCS (POPMUPOBAHUE OCHOB HAYKH XUMHUU
Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON IeSITEIbHOCTH YellOBEeKa
U OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. Pemenue 5Toil 3amauum Ha
yriayOiaEéHHOM ypOBHE U3YUYEHHS MpeaMeTa MPEernoiaracT peann3alnuio TakKuX LeleH,
KaK:

e (QopmupoBaHue TMpEACTABICHUI: O MaTepUaIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUI MPHUPOABI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX Hayk M e€ BeAylledl poiau B OOECHEYeHHH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEUICHUU MPOOJIEM IKOJIOTHUECKOM,
HHEPreTUYeCKO M MHIEeBOM Oe30MacHOCTH, B Pa3BUTUHM MEIUIIUHBI,
CO3/IaHHMU HOBBIX MaTE€pUaJIOB, HOBbIX MICTOYHUKOB SHEPTUH, B 00ECIECUEHNN
palMoOHAIBHOIO MPUPOIONOIB30BaHus], B (HOPMUPOBAHUHM MHUPOBO33PEHUS U
o0miel KyJnbTypbl 4YeJlOBEKa, a TaKkKe OJKOJOTMYECKH OOOCHOBAHHOTO
OTHOILIEHHUs K CBOEMY 3J0POBBIO U IIPUPOIHOU CpELE;

e OCBOCHME CHUCTEMBI 3HAHUM, JIEKAIUX B OCHOBE XUMUYECKON COCTABIIAIOLICH
€CTECTBEHHO-HAaY4YHOMN KapTUHBI MUpa: (PyHJaMEHTAJIbHBIX TOHSATHH, 3aKOHOB
U TEOpUU XUMHH, COBPEMEHHBIX IIPEACTABICHUA O CTPOCHHMM BELICCTBA HA
pa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJIMOJEKYIIPHOM, O
TEPMOAMHAMUYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs
XUMHUYECKUX PEAKIUH, O XUMUYECKOM PAaBHOBECUM, PACTBOPAX U JUCIIEPCHBIX
cucTemax, 00 OOIIMX Hay4HBIX IPUHIHUIIAX XUMAYECKOIO TPOU3BOCTBA;

e (dopmupoBaHue y o0yyaromuxcs OCO3HAaHHOI'O ITOHUMAaHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUN [UIsI OOBSCHEHUS
KJIIOUYEBBIX HAEH M NpoOJeM COBPEMEHHOM XUMUH, i1 OOBSICHEHUS HU
IIPOTHO3UPOBAHMS SIBJICHUM, HMEIOIMX €CTECTBEHHO-HAYUYHYIO NPHUPOAY;
IPaMOTHOIO PELICHHs] NPOOJIEM, CBA3aHHBIX C XUMUEH, NMPOTHO3UPOBAHUSA,
aHalln3a ¥ OLEHKU C MO3UIMI SKOJIOTHUECKON 0e30MacHOCTH MOCIEICTBUIN
OBITOBOM W TIPOU3BOJICTBEHHOW JEATEIHHOCTH YEIIOBEKA, CBSI3aHHOU C
XUMHYECKUM IIPOU3BOJICTBOM, UCIIOIB30BAHUEM U ITEPEPAOOTKOI BEIIECTB;

e yrayOJieHue NMpeACTaBICHUN O HayYHbIX METOJax MO3HAHUSA, HEOOXOIUMBIX
IUTsl IPUOOPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BELIECTB U OOBSICHEHUS



XAMHUYECKUX SIBICHUW, HMMCIOIIMX MECTO B TPHPOJAE, B MNPAKTUYECKON
JESTeTbHOCTH U TIOBCETHEBHON KU3HHU.

B mane peanuzanuu nepBOOYEPETHBIX BOCIIUTATEILHBIX M Pa3BUBAOIINX () YHKITUH
LEJIOCTHON CHUCTEMBI CpeAaHero oOmero oOpa3oBaHMs MNPU H3YYEHUU NpeIMeETa
«XUMUs» HA YTIIYOJIIEHHOM YPOBHE OCOOYIO aKTYaIbHOCTh MPUOOPETAIOT TAKUE TSN
W 3aJ1a49U, KaK:

e BOCIHUTaHHUEC YOSKIAEHHOCTH B MIO3HABAEMOCTH SIBIICHUW TIPUPOJIBI, YBAXKCHUS
K TIpPOLIECCYy TBOpPUYECTBA B OOJACTH TEOPETUUYECKUX H TMPHUKIATHBIX
UCCIIeJIOBaHUN B XHMHWH, dbopmupoBaHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIlMM K OOYYCHHIO U TIO3HAHHIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCITUTAHHIO Ha OCHOBE YCBOCHHSI OOIIIEYETIOBEUSCKHIX
LICHHOCTEH;

e pa3BUTHC TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYCCKHX
criocoOHOCTeM oOydaronuxcsi, (OpPMUPOBAaHHWE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY O0Opa30BaHHUIO Kak
YCIIOBHIO YCHENIHON MpodeccHOHAIBHON M OOIIECTBEHHOHN IesSTEIBHOCTH,
OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/IOPOBBIO U IIOTPEOHOCTH B 3I0POBOM
o0Opa3se XKU3HH,

e (QopmupoBaHre yMEHMI M HABBIKOB Pa3yMHOr0 MPUPOAOIOJIH30BAHUS,
pa3BUTHE HKOJIOTHYECKON KyJIbTYphl, TPUOOPETEHHUE OIbITAa OOIIECTBEHHO-
MOJIE3HON HKOJIOTUYECKOM 1eITeTbHOCTH.

OO61iee 4McIO YacoB, MPETYCMOTPEHHBIX IJISi U3YUYEHUS XUMHUU HA YIIIYOJIEHHOM
ypOBHE cpelHero obimero odpazoBanus, coctariser 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEEmIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYeCKOM XMMUHM.

[Ipenmer U 3HauY€HHME OPraHUYECKOW XMMHH, MPEACTaBIEHUE O MHOrooOpa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aTroMa yrjepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI. BaneHTHble BO3MOXHOCTM aToMa yriepoaa. XUMHYEcKas CBS3b B
OpraHUYecKUX COeNMHEHMSIX. Tumbl TMOPUAM3ALMU aTOMHBIX OpOuTaneil yriepoja.
MexanusMbl  00pa3oBaHUsi KOBaJEHTHOM cBsi3u (OOMEHHBIH U JIOHOPHO-
akienTopHbIi). TUmbl epeKkpbIBaHK ATOMHBIX OpOUTaseH, G- U T-cBsi3u. OuHapHas,
NBOMHAas M TpoitHas cBs3b. CrocoObl pa3phiBa CBS3E B MOJEKYJAaX OPraHHMYECKHX
BeniecTB. [loHsTe 0 cBOOOJHOM pajukane, Hykieodue u 3JekTpodue.

Teopust cTpoeHust oprannueckux coeauHeHuii A.M. byTiepoBa u coBpeMeHHbIE
OPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAaUYEHHUE TEOPUU CTPOEHUSI OPTaHUYECKUX
coeuHeHUN. MouekynsipHble U CTPYKTypHbIe (opmyibl. CTpyKTypHBIE (HOPMYIIBI
pa3NIMYHBIX BUIOB: pa3BEpPHyTas, COKpall€HHas, ckejneTHas. W3omepus. Bunsl
MU30MEPHUH: CTPYKTYpHAs, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE d(DPEKTH B MOJIEKYyIaxX
OpraHUYeCcKUX COeAMHEHUMN (MHIYKTUBHBIA U ME30MEPHBIN 3D PEKTHI).

[IpencraBnenne o kiaccuuKalMd oOpraHudeckux BemiecTB. [loHsTHe O
¢yHkmoHanbHON rpynme. ['omonorus. ['omonoruueckue psiapl. CucremMaruyeckas
HOMeHKIatypa oprannuyeckux coeanHenuii (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobOennoctu u KiaccuUKAIMs OpraHUYecKUX peakuuii. OKUCIUTENBHO-
BOCCTAHOBUTEIILHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAJIbHBIE METOABbl M3YYEHHUsI BEIIECTB W HMX MPEBpaALICHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMy OpPraHMYECKUX BEIIECTB U MaTepHallaMl Ha UX OCHOBE,
ONBITHl 1O MPEBPALICHUIO OPraHMYECKUX BEUIECTB NMpPU HArpeBaHUu (ILJIABICHHUE,
oOyrIuBaHWE€ W TOPEHHE), KOHCTPYHPOBAHUE MOJEIECH MOJIEKYJl OpPTraHUYECKUX
BEILIECTB.

Yriaesoaopoasl.

Anxanbl. ['oMonorudeckuii psig ankaHoB, oOmiasi GpopMylia, HOMEHKJIATypa U
M30MepHs. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJKaHOB, Sp°-
ruOpuan3anus aToOMHBIX OpOWTaNei yriiepoma, G-CBsi3b. DuU3NUYECKHE CBOWCTBA
AJIKAHOB.

XHWMUYECKME CBOMCTBA AJIKAHOB: PpEAKIMM 3aMEUICHUs, HW30MEpHU3allNH,
JNETUIPUPOBAHMS, LUKIW3ALNKU, MHUPOJIU3a, KpeKkuHra, ropenus. lIpeacrasienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHHUS.



Haxoxpaenue B npupoje. CriocoObl MOTyUYEHUs] U TPUMEHEHUE aJIKaHOB.

Huknoankanel. O6mas ¢gopMyia, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHSI U XMMHYECKUX CBOMCTB MaJIbIX (IIUKIJIOMPONAaH, NUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IUKIoankaHoB. CrocoObl MOJydYeHHUsI U MPUMEHEHHE
[UKJIOATIKAHOB.

Ankensl. ['omonorudeckuii psiyn ankeHoB, oOmias ¢Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKEHOB, SP2-rMOPUAN3ALHS
aTOMHBIX OpOuTaiel yriepojaa, 6- U n-cBsa3u. CTPYKTypHas U reoMeTpuyeckas (1uc-
TpaHc-) uzoMepusi. DU3nuecKue CBOMCTBA AIKEHOB. XUMUUYECKUE CBOMCTBA: peaKIuu
IPUCOCANHEHUS, 3aMEILICHHS B O-TI0JIOKEHUE TIPU TBOMHOMN CBSI3H, TOJUMEPU3ALIUU U
okucnenus. [IpaBuio MapkoBHukoBa. KauecTBeHHbIE peakllMM Ha JBOWHYIO CBS3b.
Cnioco0bI oJTy4eHUs! ¥ PUMEHEHUE aJTKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (COmpspKEHHBIC, W30JUPOBAHHEIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB
CONpsHKEHHBIX AUEHOB, 1,2- u 1,4-nipucoenunenue. [lomumepusarus conpsKEHHBIX
nueHoB. CriocoObl TOJTyYeHUsT U PUMEHEHUE aJIKaJueHOB.

Ankunbl. ['oMonoruueckuii psijy anrkuHOB, o0ImIas (GopMmylia, HOMEHKIATypa U
U30MepHUsl. DJIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJl aJKHHOB, SP-
ruOpuau3anus aTOMHBIX opoOuTanei yriepona. dusmueckue CBONCTBA AJKUHOB.
XHWMHUYECKHAE CBOMCTBA: PEAKLMHU MPUCOECAUHEHUS, TUMEpU3AUN U TPUMEPHU3ALINH,
okucneHusd. KucnoTHele CBOMCTBA aJKMHOB, UMEIOIINX KOHILIEBYIO TPOMHYIO CBSA3b.
KauectBeHHble peaknnu Ha TpOHHYIO CBsi3b. CIOCOOBI MOJNIYYEHHS] U MPUMEHEHHUE
AJKVHOB.

ApomaTrudeckue yriieBo10opoibl (apeHbl). ['oMoornueckuii psi apeHoB, o01as
dbopMyna, HOMEHKJIATypa U U30MEepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIBI OeH301a. DU3nyecKre CBOMCTBA apeHOB. XMMHUYECKHUE CBOMCTBA OCH30Ia U
€ro rOMOJIOTOB: pEaKklMH 3aMelieHUs] B OCH30JbHOM KOJBIIE W YIIEBOJAOPOIHOM
paauKaie, peakiuu NPUCOeIMHEHU I, OKUCIIEHUE TOMOJIoroB OeH3ona. [IpencraBnenue
00 OpPUEHTHPYIOIIEM JCHUCTBUHM 3aMECTHTENIC B OCH30JbHOM KOJbIIE Ha MpUMEpE
ANKWIBHBIX PAJUKAJIOB, KapOOKCHUIBHOW, THAPOKCUIBLHOW, aMUHO- U HUTPOTPYIIIIBI,
aToMoB ranoreHoB. OCOOEHHOCTH XMMHYECKHX CBOMCTB ctupoia. [lonmuMepusanus
ctupodia. CriocoObl MOJIyYEHUsI U PUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIE Tazbl. HedTh m €€ mpoucxokiaeHUeE.
Kamennsiii yronb u mpoaykThl ero mepepabotku. CrocoObl mepepadoTKku HeTH:
MEPEeTOHKa, KPEKUHT (TePMUYECKUM, KATaTUTHYCCKU), PUPOPMUHT, MHUPOIIHU3.
[TponykTel mepepaboTku HEPTH, KX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIE€BOAOPOAOB.

DNEKTPOHHOE CTPOEHHE TaJlOTeHIPOU3BOJHBIX YIrIeBOAOpOAoB. Peakuuu
3aMelIeHUs TajoreHa Ha TUJIPOKCOTPYIlY, HUTPOTPYIlY, IUAHOTPYIIILY,



amMuHOTpymIy. J[eficTBHE Ha TaIOTCHIIPON3BOIHBIC BOJHOTO W CITMPTOBOT'O pacTBOpa
mEnoun. B3anMOAelCTBUE IUTaJIOT€HAIIKAHOB C MarHueM W UMUHKOM. [loHsThe o
METaJUIOOPTAaHUYECKUX  COCIMHCHHSX. VICTIOMB30BaHWE  TaOTCHIPOW3BOIHBIX
YTIIEBOJOPOJIOB B OBITY, TEXHUKE U TIPH CHHTE3¢ OPTaHNYECCKUX BEIIECCTB.

DKCTIEPUMEHTAIILHBIEC METOIbI U3YUCHUS BEIICCTB U UX MIPEBPAIICHHIA: N3YUCHUE
(U3HYECKHX CBOWCTB YIJICBOJOPOJIOB (PacCTBOPUMOCTh), KAaYECTBEHHBIX pEaKITUi
YTIE€BOJIOPOJIOB PA3IMYHBIX KJacCOB (0O0eciBeYMBaHre OPOMHOMN WJIM MOJIHOW BOJIbI,
pacTBOpa TIEpMaHTaHaTa Kajus, B3aWUMOJICHCTBHE AaIlCTHIICHA C aMMHAYHBIM
pactBopoM okcua cepedpa(l)), kauectBeHHOE OOHapyXKeHUE yriiepoja U BOJOpO/ia B
OpraHUYECKUX BEIIECTBAX, IIOJYYCHHUE OTHJIICHA M H3YyYECHHUE €ro CBOWCTB,
o3HakomJieHHEe ¢ KkoJutekmusmu «HepTs» m «Yromsy», ¢ oOpaslamu IUIacTMacc,
KaydyKOB ¥  PE3WHBI,  MOJCIMPOBAHWUE  MOJICKYJ]  YIJICBOJOPOJAOB U
TaJIOTCHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconep:xaiiue oprannieckue coeInHeHHs .

[IpenenbHBIC OHOATOMHBIC CITUPTHL. CTPOCHKME MOJICKYJT (Ha IPUMEpPEe METaHOJIa
U 9taHona). ['omonorudeckuit psa, obmias dopmysa, U30Mepus, HOMEHKIATypa |
kinaccupukarmsa. DuU3MYECKHEe CBOWCTBA TNPEICIbHBIX OJHOATOMHBIX CITHPTOB.
BoaopoHbie CBA3M MEXIY MOJICKYJIaMU CITUPTOB. XMMHYECKHE CBOMCTBA: PEAKIIUU
3aMellleHus], JAeTUpaTalii, OKUCJICHHS, B3aUMOJIEUCTBHE C OPraHUYECKUMH U
HEOpraHMYEeCKUMHU KuciaoTaMHu. KauecTBEHHas peakiusi Ha OJHOATOMHBIE CIUPTHI.
JleiicTBue 3TaHONla MU METAaHOJa Ha OpraHu3M uejoBeka. CHocoObl MOJTy4YEHUS U
NPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U uzoMmepus. OCoOEHHOCTH (U3MYECKHX U
XUMHUYECKHX CBOMCTB.

MHoroaToMHbIE CHUPTHI — OJTHICHIVIMKOJNb W TiHIepuH. Dusznyeckue u
XUMHYECKUE CBOMCTBA: PEAKIMU 3aMEUICHUS, B3aUMOJACHCTBIE C OPraHMYECKUMH U
HEOPraHMYECKUMHU KHUCIOTaMH, Ka4eCTBEHHAsl pPeakilis Ha MHOTOATOMHBIE CIUPTHI.
[IpencraBienne 0 MexaHU3ME peakiil HyKJIeoPMIbHOTO 3aMenieHus. [leficTBue Ha
opranu3M 4enoBeka. CrocoObl MOTyYeHus: U IPUMEHEHNE MHOTOATOMHBIX CIIHPTOB.

@®enon. CrTpoeHHE MOJNEKYINbI, B3aUMHOE BIUSHUE THAPOKCOTPYMNBI U
O6en3onbHOrO simpa. Pusmueckue cpoiicTBa (eHoma. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB enona. KauectBennsie peakuu Ha peromn. TokcuarocTh henona. Crocoost
noJry4eHusi ¥ mpuMeHnenne perona. ®erondopmanbaeruaHas cMoa.

KapOoHuibHbIE COeIUHEHUST — alMbACTUIBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHON Tpynmbl. ['oMojormdyeckue psapl ajabACTUIOB W KETOHOB, 0O0IIas
dbopmya, nzoMepusi 1 HOMeHKIaTypa. Ou3ndeckue CBOMCTBA allbJIETHI0B U KETOHOB.
XVMHUYECKHE CBOMCTBA aJIbJICTUIOB U KETOHOB: peakiuu npucoenuuenns. OKucIeHne
aNbJICTUIOB, KA4YEeCTBCHHBbIC peakuuu Ha ampAeruibl. CrnocoObl MOTydeHUS U
MPUMEHEHHUE aJIbJICTUOB U KETOHOB.



OnHOOCHOBHBIE TpefeNbHbIE KApOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHMS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3omepusi U HomeHKkaTtypa. Dusndyeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHbIX KapOOHOBBIX KHUCIOT. BoAoponHble CBSI3U MEXIY
MoOJIEKyJdaMu KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus H>TepuuKalMy, peakuuu C YYaCTUEM YIJIEBOJOPOJHOTO pajaHKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [oHSATHE O MPOU3BOIHBIX KAPOOHOBBIX
KHCIIOT — CIIOKHBIX 3¢upax. MHorooOpa3zue kapOOHOBBIX KHCIOT. OcoOEHHOCTH
CBOICTB HENpeNeNbHbIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, JAMKAPOOHOBBIX
KUCJIOT, THUJIPOKCUKApOOHOBBIX KHUCHOT. IIpencraButenu BhICHIMX KapOOHOBBIX
KHUCJIOT: CTEapuHOBAasl, NAJIbMUTUHOBAs, OJICUHOBAs, JUHO/E6As, JUHONEHOBAS
Kuca0Thl. CriocoObl MOTyYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonormueckuit psna, obmas ¢opmyna, uzomepus u
HOMEHKJIaTypa. PuU3MUecKHne M XHMHYECKHE CBOMCTBA: THUIPOJIHM3 B KHUCIOH U
IEIIOYHOU CpEIE.

Kupsl. Ctpoenue, ¢puznueckre U XMMUYECKHE CBOWMCTBA JKUPOB: THAPOJIU3 B
KUACTION M 1mienouHoi cpene. OCOOEHHOCTH CBOWCTB JKUPOB, COJIEPIKAIIUX OCTATKU
HEMPEAEIbHBIX KUPHBIX KUCTOT. JKUPBI B IPUPOJE.

MpbL14 KaKk cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

OO6mmast xapakTepucTuka yrieBojoB. Kiaccudukanus yraeBogos (MOHO-, TU- U
nojnucaxapubl). MoHocaxapuabl: TIIOKO3a, (pykTo3a, rajmakrosa, pubosa,
ne3okcupu6o3a. dusznueckre CBOMCTBA M HaxoXJeHue B mpupoge. PoTocuHTE3.
XHUMHUYECKHE CBOWMCTBA IIIOKO3bI: PEAKLIUU C YYaCTUEM CIHUPTOBBIX U albICTUIHOU
IpyMIl, CIUPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue riroko3bl, e€ 3HaueHne
B JKU3HEAEATEIIbHOCTU oOpraHu3Ma. Jlucaxapuipl: caxapo3a, MajbTO3a MU JAKTO3a.
BoccranaBnuBarome M HEBOCCTaHABIMBawLue — aucaxapuasl.  ['maponus
nucaxapunoB. Haxoxnaenue B npupone u npumeHenue. [lommcaxapuasl: Kpaxmad,
[NIMKOTeH M uesumono3a. CTpoeHrne MakpoOMOJIEKYN Kpaxmana, TJMKOTeHa H
LEeJUTr0II03bl. PU3NYECKHE CBOMCTBA KpaxMala U LEJUII0NI03bl. XUMUYECKHUE CBOKCTBA
KpaxMajla: THAPOJN3, KAad4eCTBEHHAas peakuus ¢ HOoAO0M. XUMHUYECKHE CBOMCTBA
LEJUTION03bl: TUAPOIIN3, oyueHne 3(upoB 1et0103bl. [ToHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTaTHBIN LIETK).

OKCHEpPUMEHTAJIBHBIE METOABl H3yYEHUs BEUIECTB W WX MPEBPALLCHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEUCTBUE D3TAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOIO CIHpPTa B aJbJEruj, Ha pPacKaJ€HHOM MEIHOW NPOBOJIOKE,
OKHUCJICHHE JTHJIOBOTO CIIHpPTa JUXPOMATOM Kalus (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJIECOMATEPUATIOB), KAUYECTBEHHbIC pEAKIMM Ha albJeruapl (C THUAPOKCUAOM
nuammuHcepeopa(l) u ruanpoxkcunom meau(Il)), peakiust ruiepruHa ¢ THAPOKCUIAOM
Menu(Il), xumuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aHMOJICHCTBUE
pactBopa riaoko3bl ¢ ruapokcuaom meau(ll), B3aumoneiicTBue Kpaxmana ¢ HOJOM,



pEelIeHNE SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM «CiupThl U (heHons», «KapOoHoBbIE
KUCIOTBI. CII0KHBIE 3PUPBI».

A3oTcoaep:Kaniue OpraHudecKue coeJMHeHusl.

AMUHBI — OpraHMyeckue MNpOou3BOJHbIE aMMHaka. Kiaccudukauus aMUHOB:
anudaTUUecKue U apoMaTUYECKUE; MEPBUYHbIE, BTOPUYHbIE U TpeTUuHble. CTpoeHue
MoOJIeKyJ, oOmas ¢opmysna, HU30MEpHs, HOMEHKIATypa U (PU3NYECKHE CBONCTBA.
XuMHUYeckoe  CBOMCTBa  anu(paTUYecKUX  aMUHOB:  OCHOBHBIE  CBOWCTBA,
ANKWIMPOBAaHUE, B3aUMOJECHCTBUE MEPBUYHBIX AMUHOB € a30TUCTON KuciaoTol. Conu
ANKUIAMMOHHS.

AHUIMH — MpeACTaBUTENIb AMUHOB apoMaTtudeckoro psaa. CTpoeHne aHUIUHA.
B3aumHoe BiusiHUME TpyNN aTOMOB B MoJieKyJje aHuiauHa. OcOOEHHOCTH XUMHUYECKHUX
cBOMCTB aHwivHa. KauyecTBeHHble peakuuu Ha aHWIMH. CrnocoObl MOJydeHus u
npuMeHeHue anudarnueckux aMuHoB. [loyueHne aHmIMHa U3 HUTPOOEH30J1a.

Amunokucnotsl. Homenknatypa u uzomepus. OTaenbHbIe MPEACTaBUTENN O-
AMUHOKHUCJIOT: TJIUIMH, allaHuH. Du3ndeckue CBONCTBa aMMHOKHUCIOT. XUMUYECKUE
CBOICTBA aMHHOKHCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COCIUHEHHM, peaxIus
NOJIMKOHJIEHCAIlMK, O00pa3oBaHMe MNEeNTHAHONW CBs3u. buonormyeckoe 3HaueHUE
aMUHOKUCHO0T. CUHTE3 ¥ TUJPOJIU3 MENTUIOB.

benku kak mnpupoansie nonumepsl. llepBuuHas, BTOpHUYHAA M TPETHUHAS
CTpykTypa OenkoB. XHUMHYECKHE CBOMCTBa OEJKOB: THIPOJW3, JeHATypaius,
KayeCTBEHHBIE pPEeaKIN Ha OEJIKU.

OKCIIEepUMEHTAJIbHBIE METOABbl M3YYEHHUs BEIIECTB W HMX NPEBpaALICHUN:
pacTBopeHHe O€NKOB B BOJE, JeHaTypalus O€lKOB NpH HArpeBaHWUU, IIBETHBIC
peakuuu Ha  O€NKH, pEIICHHE OKCHEPUMEHTAIBHBIX 33Jad 10  TeMaM
«A30TCcoepKallIUEe OPraHUYECKUE COeAUMHEHUs» U «Pacrno3HaBaHHWE OPraHUYECKHX
COEIMHEHUI).

BricokomoJieKyJIIpHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEIWHEHHW: MOHOMED,
IIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLNU, CPEAHSAS MOJEKYJIApHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJEKYJSIPHBIX COCAMHEHUN —
MIOJIMMEPU3ALHMS U IOJTUKOHACHCAIHS.

[TomumepHble  Marepuansl. Ilmactmaccesl  (HOAUATWIEH,  IOJIMIIPOINMIIEH,
MOJINBUHWIXJIOPU,  IMOJHMCTUPOJ,  NOJUMETUIMETAaKpuiaaT,  IMOJMKapOOHATHI,
nonudTUIEeHTepedTanar). YTuiausanus u nepepadoTka miacTHKa.

DnacToMephl: HATYpaIbHBIA KaydyK, CAHTETHYECKHE KaydyKH (OyTaJIneHOBBIH,
XJIOPOTPEHOBBIN, H30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HatypanbHble (XJOMOK, IIEPCTh, LIENK), UCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH U JaBCaH).



[lonumepsl crienuanbHOrO Ha3HaueHus (TedIIoH, KeBiap, 3IEKTPOINPOBOISAIINE
MOJINMEPBI, OMOpa3naraeMble MOJUMEPHI).

OKCIEpUMEHTAILHBIE METOABl HM3y4YEHUs BEIIECTB W WX MPEBPAIICHUNA:
O3HAKOMJICHHE C 0o0pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJacTMacc,
Kay4yKOB, pellieHre HKCIIEpUMEHTaIbHbIX 3a/1a4 1o TeMe «Pacrno3naBaHue miactMace
Y BOJIOKOH».

PacuérHbie 3anaum.

Haxoxnenue MonekymsipHo ¢GOpMyJiibl  OpraHUYeCKOro COEAWMHEHUS IO
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJECHUE MOJIEKYJISIPHON
dbopMyIbl OPraHUYECKOro COSUHEHHS M0 Macce (00BEMY) MPOAYKTOB CrOpaHUs, 1O
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) NPOAYKTOB pEAKIMH HW/HUIW HCXOIHBIX
BEII[ECTB, YCTAHOBJIEHUE CTPYKTYPHOU (DOPMYIIbI OPraHMUECKOTO BEIIECTBA HA OCHOBE
€ro XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB TOJYYCHUS, OMpEACICHUE JO0JIU BBIXOJA
MIPOJIYKTa PEaKIIUU OT TEOPETHUUECCKH BO3MOKHOTO.

MeXnpeIMeTHBIC CBS3H.

Peanu3zanus MeXNnpeIMETHBIX CBSI3EH MPU U3YYCHUHM OPraHUYEeCKOW XuMuu B 10
KJIacCe OCYILECTBIISICTCA Yepe3 MCIMOIb30BaHME KaK OOIIHMX €CTeCTBEHHO-HAYYHBIX
NOHSITHH, TaK U TIOHATUH, MPUHATHIX B OTACIBHBIX MTPEAMETaX €CTECTBEHHO-HAYIHOTO
IIUKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIE TOHITHUS: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3a,
TEOpHUs, 3aKOH, aHaliW3, CHHTE3, KiIacCUpUKalus, HaOI0ACHHe, HW3MEPEHHUE,
AKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

®uzuka: Marepus, aToMm, DJJIEKTPOH, IMPOTOH, HEHUTPOH, MOJEKyIa,
HYHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIEeCTBA,
¢du3nueckre BEIMYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPT U, Macca.

buonorus:  kieTka, opraHm3M, 93KocucTeMa, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIM M TETEpOTPO(HBIN THIT TMHUTAHUSA, OPOKCHHE,
dboTocuHTE3, IBIXaHUE, OCIKH, YTIIEBOBI, KUPHI, HYKICHHOBBIE KHUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hple UCKOMIAEMbIE, TOTLTUBO.

TexHonorus: MUIIEBBIC MPOTYKTHI, OCHOBBI PAIIMOHATIBLHOTO MUTAHUS, MOIOIIUE
CpeIiCTBa, MaTepHabl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckne OCHOBbI XUMHUM.

AtoMm. CocTaB aTOMHBIX saep. XuUMUYeckuil snemeHT. M3otombl. CTpoeHue
AJIEKTPOHHBIX O000JIOYEK aTOMOB, KBAaHTOBbIE YHUCJIA. JHEPreTUUYECKHE YPOBHU H
o TypoBHHU. AToMHBIC opOuTanu. Kimaccudukammsi XaMU4IeCcKuX JIEMEHTOB (S-, pP-, d-
, f-amemenTsr). Pactipesenienne 3JeKTPOHOB 1O aTOMHBIM OpOUTAIISIM. DIIEKTPOHHBIC



KOH(Urypallud aTOMOB 3JIEMEHTOB IME€PBOrO—YETBEPTOrO0 NEPHOJOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSIHUH, DIIEKTPOHHBIE KOH(Urypauuu VOHOB.
DIIEKTPOOTPULATEIBHOCTb.

ITepronnueckuii 3akoH u Ilepuonuueckas cucrema XUMU4YECKUX di1eMeHToB J1. 1.
MenpneneeBa. CBsi3p INepuOAMYECKOrO0 3akoHa U [lepmogmyeckold cHUCTEMBI
XUMHUYECKHUX JJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CIOAKHBIX
BEIIECTB [0 TpyNIlaM K NEepuoJaM. 3JHa4deHHe mepuoaudeckoro 3akoHa J[.HM.
Menpeneena.

XAMHUYecKas CBs3b. Buabl XUMHUUYECKOW CBSI3U: KOBAJEHTHAs, MOHHas,
MeTamindyeckas. MexaHu3Mbl 0Opa30BaHMsI KOBAJICHTHOW CBsSI3U: OOMEHHBIA U
JOHOPHO-aKIENTOPHBIA. DHEPrus M JJIMHA CBA3U. 1I0oIApHOCTH, HANPaBICHHOCTh U
HACBIIAEMOCTh  KOBaJEHTHOM cBsA3U. KpatHele cBsA3u. BonxoponHas —CBs3b.
MeXMONeKyIsIpHbIE B3aUMOAECHCTBHS.

BasleHTHOCTP W BaJ€HTHbIE BO3MOXKHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMN
CTPYKTYPBl MOJIEKYJI C MX T'€OMETPUYECKUM CTPOCHHEM (Ha IpHUMepe COeAMHEHUH
AJIEMEHTOB BTOPOTO MEPUO/A).

IIpencraBieHne 0 KOMIUIEKCHBIX cOeIMHEHUsX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa30oBaTeib, JIUraHAbl. 3HaUYeHUE KOMIUIEKCHBIX coenuHenuit. [lonstue
0 KOOPAUHALMOHHON XUMHH.

BemecrBa  MOJEKyJISIDpHOTO UM HEMOJEKYJSIPHOTO  CTpOeHMs.  TuIibl
KPUCTAJUTMYECKUX PEMIETOK (CTPYKTYp) U CBOWMCTBA BEILIECTB.

ITonaTue o mucnepcHsix cucremax. McrtuHHble pacTBOphl. lIpencrasienue o
KOJUTOMAHBIX pacTBopax. CrocoObl BEIpaKEHHS] KOHIIEHTPAIIMH PAaCTBOPOB: MaccoBas
JOJIs1  BEIIECTBA B pacTBOpe, MOJSIpHas KOHUEHTpauusa. HacellieHHble U
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kprucraiuioruaparsl.

Knaccudukainus m HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpHBHANIbHbBIC
HAa3BaHUs OTIEIBHBIX IPEICTABUTEIECH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukainus XuMHUUECKHX peakiuii B HEOPTraHUYECKOM U OpraHuYecKOn
XHUMHMHU. 3aKOH COXPAaHEHHsI MacChl BEIECTB; 3aKOH COXPAHEHUS U IPEBpAIICHUS
SHEPrUM MpPHU XUMUYECKUX peakiusX. TeraoBble 3((EKThl XUMHUUYECKUX peakluid.
TepmMoxuMHUYECKHE YPAaBHEHUS.

CKOpOCTh XMMHYECKON pEeakiuH, €€ 3aBUCHUMOCTb OT PA3JIMYHBIX (PAKTOPOB.
I'omoreHHsle 1 reTeporeHHsle peakuuu. Karanns u Kkataam3aTopsl.

O6patumble 1 HeoOpaTUMbIE peakiuu. XUMUYECKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO0 paBHOBeCHs. DakKTOphl, BIMAIOIHAE HA IOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATypa, NABICHHE W KOHLEHTPAllMM BEIIECTB, y4YACTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.



Onexrponutnyeckas auccounanus. CuiabHbIe U cialble AMeKTpOAuThl. CTeneHb
nucconmanuu. Cpena BOJHBIX PAaCTBOPOB: KHUCJIOTHAs, HEWTpalibHAsA, IIEIOYHAS.
Bonoponueiit mokazatens (pH) pactBopa. 'mnmponu3 coneit. Peakuuu HOHHOTO
oOMeHa.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuum. CreneHb OKHCJICHUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpomecchl OKUCIEHHST W BOCCTAHOBJICHUS.
Baxneillue OKHCIMTENIM M BOCCTAHOBUTEIU. MeTOJ 3JIEKTPOHHOTO OalnaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIAaBOB BELIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX IMPEBPAlICHUN:
pa3ioKeHUuEe TMEpPOKCHAA BOJOpPOAAa B MPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, MPOBEICHUE PEaKIMii MOHHOTO OOMEHa, OmpeesieHHE
Cpeabl pPacTBOPOB C TMOMOIIBIO HMHAUKATOPOB, HW3YYEHHUE BIHSHUS Pa3IAYHbBIX
(bakTOpoB Ha CKOPOCTh XUMHUUYECKOM pEaKIMu ¢ TMOJOXKEHHE XUMUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenue HeMeTtaiuioB B Ilepronyeckoil CUCTEME XMMUYECKHUX AJIEMEHTOB
J.. MenneneeBa u OCOOCHHOCTH CTpPOCHHUS MX aToMoB. du3nueckue CBOMCTBa
HEMETAJIJIOB. AJIJIOTPOINHsI HEMETAUIOB (Ha MpUMeEpe KHUcCIopoaa, cephl, dhochopa u
yraepoa).

Bogopon. Ilonyuenue, ¢u3nueckue M XMMHUUYECKHE CBOMCTBA: pPEAKIUU C
MeTajulaMyd M HEMETaJlIaMH, BOCCTAaHOBUTEJbHbBIE cBOMCTBA. ['mapunbl. TornuBHbIE
AJIIEMEHTHI.

[anorensl. Haxoxnenue B TpHUpPOAE, CIOCOOBI MONy4YeHHs, (DU3UUYECKUE U
XUMHUYECKHE CBOMCTBA. [alloreHOBOAOPOIbl. BakHeWImne KuCIOpOaCcoIepKaliue
coelMHEeHUs TanoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIHOCOOBI MOIYYECHHS
rajoreHos. [IpuMeHeHne TrajloreHoB U UX COCINHEHUN.

Kucnopon, o3on. JlabopaTopHble M NPOMBIIIICHHBIE CIIOCOOBI TMOTy4YEHUS
Kuciaopoja. Pu3ndeckne U XMMUYECKUE CBOMCTBA U IIPUMEHEHHE KHUCIOPOJa U O30Ha.
OKcuabl U IEPOKCUIBI.

Cepa. Haxoxnmenue B mnpupojae, CHocoObl TMONy4YeHHS, (QU3NYECKUE U
xuMmudeckue cBoiictBa. CepoBonopo, cyiabhuasl. Oxcup cepbi(1V), okcua cepri(VI).
CepHucrast ¥ cepHasi KHUCIOTHI U uX coiid. OCOOEHHOCTH CBOWCTB CEPHOM KHUCITOTHI.
[IprumeHenue cepbl U €€ COeTMHEHHM.

Azor. Haxoxnmenne B TpHpOAE, CIOCOOBI TONy4YeHHS, (QU3NYECKHE U
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUIbl. OKCHUIIBI a30Ta. A30THUCTasi U a30THas
KHCIIOTHI U UX colii. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMenenne azota u
€ro coeMHEeHUN. A30THBIE yI00OpEHHUS.



®ocdop. Haxoxnenume B mnpupoae, cnocoObl MOTydyeHHs, (PU3HUECKUE U
xumuyeckue cBoiictea. @ochunbl u pochun. Oxcuasl pocdopa, hocdopHas kuciaora
u e€ conu. [Ipumenenne Gpocdopa u ero coennnennit. PocpopHsie y100peHusl.

VYrnepon, HaxoxaeHue B npupoje. AioTponHsie Moaudukanuu. duznueckue
U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriiepoaoM. Okcun
yraepona(ll), okcun yrinepona(IV), yronbHas kuciora u €€ cojid. AKTUBHUPOBAHHBIM
yromab, aacopOuus. dymnepeHsl, rpadeH, yriaepojaHbie HaHOTpYyOKku. [IpumeHeHue
MPOCTBIX BEIIECTB, 00PA30BaHHBIX YIJIEPOJAOM, U €r0 COSTUHECHUIM.

Kpemuuii. Haxoxnenue B mpupoje, CIocoObl TOJydeHUs, (uznueckue u
xumuyeckue cBoctBa. Oxcup kpemHus(IV), kpemHHEBas KHUCIOTa, CUJIMKATHI.
[Ipumenenue kpeMHus U ero coenuHeHuit. CTeko, ero nojy4eHue, BUIbl CTEKJIA.

[Tonoxxenne mertaminoB B Ilepumonnueckoil cucTeMe XUMUUYECKHX JJIEMEHTOB.
OcCoOEHHOCTH CTpPOCHUSI DJIEKTPOHHBIX 000JI0YEeK aToMOB MeTaioB. OOmue
dbuzmdeckue cBoiicTBa MeTailIoB. [I[puMeHeHue MeTasnsioB B ObITYy U TexXHUKE. CIIaBbl
METaJIOB.

DNEKTPOXUMUYECKUH Pl HAMPSOKEHUN MeTaiumoB. OO01Ire crioco0bl OTyYeHUs
METaJUIOB: TUAPOMETALTYPTHsl, TUPOMETAIUTYPI s, dJIeKTpoMeTayprus. [lorstue o
KOppo3uu MeTaioB. CriocoObl 3alUTEI OT KOPPO3UH.

O6mast xapakrepuctuka MetauioB [A-rpynnsl Ilepuoanueckoil cucTeMbl
XUMHYECKUX 3JIeMeHTOB. HaTpuil u kanuii: nonyyenue, GpuU3NUeCKUe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAMHEHUN.

O6mas xapakrepuctuka metaioB IIA-rpynmer [lepuomnyeckoit cucteMbl
XUMHYECKUX JIIEMEHTOB. Maruuii u Kajabluii: mojaydeHue, Gu3ndeckue u XuMUYeCcKue
CBOMCTBa, MPUMEHECHUE IPOCTHIX BEIIECTB M HX COCAUMHEHUU. JKECTKOCTH BOABI U
criocoObl €€ yCTpaHEeHUS.

ANIOMUHUI: TIONydeHHne, GU3MUECKHe W XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA U €r0 COeANHEHHN. AM(OTEpHBIE CBOMCTBA OKCH/IA U TUAPOKCH 1A
ATIOMHUHMS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmrast  xapakTepucTHKa MeTaIoB  moOouHbix moarpymm  (b-rpymm)
[Iepuonnueckor CUCTEMBI XUMUYECKUX JJIIEMEHTOB.

du3nuyYeckue U XUMHUYECKHE CBOMCTBA Xpoma M ero coeauHeHuil. OKcuabl U
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel W AuXpoMaThl, HX
OKHUCIUTENbHBIE CBOKCTBA. [loyueHre u npuMeHeHne Xpoma.

Pu3nyecKre 1 XUMUYECKHE CBOMCTBA MApraHIla v €ro COeIMHEHNN. BaxHenme
coenuHenus wapranua(ll), wmapranma(IV), wmapranna(VI) wu  wmapranma(VII).
IlepmaHraHat Kanusi, €ro OKACIUTEIIbHBIE CBOWCTBA.

duznuecknue U XMMHYSCKUE CBOMCTBA jkejie3a M ero coeauHeHuil. OKCHIEBI,
ruapokcuasl u conu xene3a(ll) u xxeneza(lll). ITonyuenue U npuMeHeHue xejae3a u
€ro CILIaBOB.



du3nuecKkue U XUMMHUYECKHUE CBOWCTBA Meau U €€ coenuHeHuu. llonmyuenue u
MIPUMEHEHHUE MEJU U €€ COCUHCHUM.

[uuk: nonydyeHue, Qu3MUECKMEe M XUMHUUYECKUE CBoMcTBa. AmdoTepHbie
CBOMCTBa OKCHJA M TUIPOKCUJA IMHKA, TUIPOKCOKOMIUIEKCHI ITMHKa. [IpumeHeHue
IIMHKA U €r0 COCIUHEHUM.

DOKCIepUMEHTAIIbHBIE METO bl U3yUEHHUS BEIIECTB U UX IIPEBPAIICHUN: U3yUCHHE
o0pa3IioB HEMETa/ioB, TopeHue cepwl, docdopa, xene3a, MarHus B KHUCIOPOJE,
M3YUCHUE KOJUICKIMU «MeTalibl M CIJIaBbl», B3aUMOJCHCTBHUE IIEIOYHBIX M
IICJIOYHO3EMEJIBHBIX ~ METa/NIOB  C  BOJOM  (BO3MOXKHO  HCMOJIb30BaHHE
BUJIEOMAaTepUaIoB), B3aUMOJICHCTBHE IIMHKA W Keje3a C PAacTBOpaMH KHUCJIOT H
1Ieouei, KaueCTBEHHBIC PEaKIMi Ha HEOPraHMYEeCKHUE aHWOHBI, KATHOH BOJIOPO/IA U
KaTHUOHBI METAJJIOB, B3AaUMOICHCTBUE THAPOKCUIOB aTIOMUHUS U IIMHKA C paCTBOpaMu
KHUCIIOT U IIEJIOYEH, pelieHrne SKCIEPUMEHTANIbHBIX 3ajJa4 1o TemMaM «['ajmoreHbi»,
«Cepa u eé coenuHeHUN», «A30T U Gochop U UX coeaUHEHUsD», «MeTaibl TIaBHBIX
noArpynmn», «MeTtassl TOOOYHBIX TOATPYIIID.

XUMUS U )KU3Hb.

Ponp xumuu B o0ecrieueHr YCTOMYMBOTO pa3BUTHS ueioBedecTBa. [loHaTue o
HAy4YHBIX METOJAaX IO3HAHUS W METOJOJOTMH HAydyHOIo HucclienoBanus. HaydHbie
INPUHIIMITBL OPTaHU3AIMU XUMHYECKOTO MPOM3BOJCTBA. [IpombilIeHHBIE CITOCOOBI
NOJIYYEHUs] BAXKHEHUIIMX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aAMMUAKa, CEPHOU
KUCJIOTHI, MeTaHoJa). [IpombllisieHHbIE CIIOCOOBI MOMYyYEeHUS METAJUIOB U CILJIaBOB.
XHAMHUYECKOE 3arpsi3HEHHE OKPYKAOUIEH Cpellbl U €ro MocieACTBUA. Poilb XumMuu B
o0ecreueHnn IHEPreTHIECKOi 0€30MacHOCTH.

XuMHsT ¥ 300pOBbE UeloBeKa. JlekapcTBeHHbIe cpencTBa. IIpaBuia
UCITIOJIb30BAHMS JIEKAPCTBEHHBIX MpenapatoB. Pojap XuMuu B pa3BUTHU MEIULIUHBI.

XYMHUS THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIEBbIE H00aBku. Ponb xumum B
obecrieueHUH MUIIEBON 0€30MacHOCTH.

Kocmetnueckue u mapdromepHsie cpeactBa. beitoBas xumus. IIpaBuna
0e30macHOro MCIOJIb30BaHUS MPENapaToB OBITOBOM XMMHUHU B TTOBCEAHEBHOM KU3HU.

XUMHUSI B CTPOMUTENBCTBE: BA)KHEWIIHWE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHUS B CENIbCKOM X03s11icTBe. OpraHn4ecKue 1 MUHEPAIbHBIE YI00peHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KpPacKH, CTEKJIO, KepaMHKa.
Marepuansl 1 anektpoHuku. Hanotexnonoruu.

PacuéTHbie 3anaum.

Pacuérpi: maccel BemecTBa Wi 00BEMA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WM 00BEMY OJHOTO U3 yYACTBYIONIUX B PEAKIIMU BEIIECTB, MACChHI
(oOb€Mma, KOIMUYeCTBa BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOJYKTAa PEAKIINH, €CIIU OJTHO U3



BELIECTB JAHO B BHUJE PACTBOPA C ONPEACIEHHOM MAaCCOBOM JOJIEU PAaCTBOPEHHOIO
BEILIECTBA, MAaCCOBOM J0JIM U MOJSPHON KOHLIEHTPALMH BELIECTBA B PaCTBOpE, NOJIU
BBIXOJIa IIPOAYKTA PEAKLIUU OT TEOPETUYECKU BO3MOYKHOTIO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXNpeIMETHbIX CBA3€H MPU U3yUYEHUU 00IIEH U HeOpraHu4eCcKou
xuMuH B 11 Kimacce ocyliecTBiIseTcs Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX OHATUN, TaK U IIOHATUH, IPUHATHIX B OTACJIBHBIX IPEAMETAX €CTECTBEHHO-
Hay4HOI'O IIMKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBbIE MOHATHS: SIBJICHUE, HAy4YHbIH (PakT, rumoresa,
TEOpHs, 3aKOH, aHAJIU3, CHUHTE3, Kiaccu(UKalus, MepUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIb, MOJEIUPOBAHUE.

dusuka: mMarepusi, MUKPOMUP, MAKPOMHUP, aTOM, IJIEKTPOH, IIPOTOH, HEUTPOH,
VOH, U30TOIIbl, PaJUOAKTUBHOCTb, MOJIEKYJa, YJHEPIE€TUYECKUN YPOBEHb, BEIIECTBO,
TENOo, OO0BEM, arperartHoe COCTOSTHUE BEIIEeCTBa, WICANbHBIA Ta3, (Quanyeckue
BEJIMYUHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, JHEPT U, Macca.

buonorusi: kieTka, opranusmM, sKkocucreMa, ouocdepa, MeTaboInu3M, MAKpO- U
MUKPODJIEMEHThI, OEJIKH, >KUPBI, YIJIEBOJbI, HYKJICHMHOBBIE KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK YJHEPTUU B DKOCUCTEMAX.

I'eorpa¢usi: MuHepalsibl, TOpPHbIE IOPOJIbl, IMOJIE3HBbIE HCKONAeMble, TOIIUBO,
peCypehl.

TexHomorus: XUMHUYECKass IPOMBIIUIEHHOCTb, METAJUIyprusi, CTPOUTEIIbHBIC
MaTepuaibl, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IIHILEBAs IIPOMBIILICHHOCTD,
(papmarieBTHUECKAs] TPOMBIIIJIEHHOCTh, TPOU3BOJCTBO KOCMETHUECKUX IpENapaTos,
IIPOU3BOJCTBO KOHCTPYKLIMOHHBIX MaTEPHUAIOB, JJIEKTPOHHAS IPOMBILIICHHOCTD,
HAHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMNWU
HA VTJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBEeTCTBMM € CHCTEMHO-AECATEIBHOCTHBIM IOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUSI MTpeAMeTa « XUMUS» Ha YPOBHE CPEAHETO OOIIEro
o0pa3oBaHUsl BBIJICJICHBI CJIEAYIONIUE COCTABISIONIME: OCO3HAHHE OO0yYaroIIUMUCS
POCCUMCKOM  TPaXJIaHCKOW  HJAEHTUYHOCTH; TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH W CaMOOTMPENEIICHUIO; HallMyue MOTHUBAIMU K OOYUYCHHIO;
TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS NPHUHSITHIMU B
oOlecTBe TMpaBWJIaMU U HOPMaMH T[OBEJCHUS;, HalW4yuWe MPaBOCO3HAHUS,
AKOJIOTUYECKOM KYJIBTYPhI; CHOCOOHOCTh CTABUTH 1€ U CTPOUTH JKM3HEHHBIC TIJIaHBI.

JInyHOCTHBIE  pEe3yNbTaThl OCBOCHHS  IpeaMeTa «XUMHS»  OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TIO3HABATEIILHOM W TPAKTUYECKOW JEATEeIbHOCTU
o0ydJaromuxcs B Mpoliecce peannsanuu 00pa3oBaTeIbHOM IS TEIHHOCTH.

JInyHOCTHBIE  pE3yJbTaThl OCBOEHUS  IpeaMeTa «XUMHUS»  OTPaXaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHOM W TMPAKTUYECKOW JEATEeITbHOCTU
oOy4aromuxcs B MpoIecce peaan3alud 00pa3oBaTeIbHON NesATeIbHOCTH, B TOM YHCIIe
B YaCTH:

1) rpa:xa1aHCKOTO BOCIIMTAHUS .

OCO3HAaHMs OOYyYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TpaB M 00s3aHHOCTEM,
YBAXKEHUS K 3aKOHY U IIPABOIIOPAIAKY;

NPEACTABICHU O COLMAJIBHBIX HOpPMax H IPaBWIaAX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHHOCTH MPHU CO3JAHUU yUEeOHBIX
IPOEKTOB, PEIICHUU y4eOHBIX U TO3HABATEIbHBIX 3a/1ay, BHIIIOJHEHUH XUMUYECKUX
JKCIIEpPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh ¥ TPUHUMATh MOTHBBI, HAaMEpPEHHs, JIOTHKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOM €SI TEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

LIECHHOCTHOT'O OTHOLICHWS K HWCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU W MPAKTUYECKOTO
MPUJIOKEHUS] XUMUH, OCO3HAHUSI TOTO, UTO JAHHBIC HAYKH €CTh PE3YJIbTaT JJIUTEIbHBIX
HAOJFOICHHUM, KPOTOTIMBBIX JKCIEPUMEHTAIBHBIX TOWCKOB, TMOCTOSHHOTO Tpy/a
YYEHBIX U IIPAKTHUKOB;

WHTEpECa U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHH M MOCJIEAYIOIIEM aHAIINA3E
MH(pOpMALINH O MEPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS



HPABCTBEHHOTO CO3HAHUSI, STUUYECKOTO TOBEICHHUSI;

CIIOCOOHOCTU OLEHUBATh CUTYAIlUU, CBSI3AHHBIE C XUMHUUYECKUMHU SIBICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOpPaIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE TMOBEJEHHWE M TMOCTYNKH CBOUX TOBApHILIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C Y4E€TOM OCO3HAHHUS IOCIEICTBUM
MOCTYTIKOB;

4) gpopMupoBaHus KYJbTYPbI 310POBbA:

NOHUMAHUSI  IIEHHOCTEW 370poBOro MW  Oe3omacHoro obpasza  KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEGHHUSI K COOCTBEHHOMY (u3znueckomy u
MICUXUYECKOMY 3/I0POBBIO;

coOroicHUsT TpaBui 0€30MacHOro OOpallleHWs C BelleCTBaMU B  OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU NESITEIHHOCTH;

MOHUMAHUSI  [IEHHOCTH TPaBWI MWHAWBUIYAJLHOTO U  KOJUIEKTUBHOTO
0€301acCHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTOJIEH;

OCO3HAHUS TOCIEJICTBUN M HENMPUATHUS BPEAHBIX TMPHUBBIUEK (YIIOTPEOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B yueOHO-HCCIIeIOBATEIHCKON
JEeSITEIHbHOCTH, OOLIECTBEHHO TOJIE3HON, TBOPUECKON U APYTHX BUIAX NESITEIbHOCTH;

YCTAHOBKHM HAa aKTUBHOE YYaCTHE B PEIICHUU MPAKTUUECKUX 3a/1a4 COL[UATbHON
HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPAaKTHUYECKOMY M3y4YeHHUIO mpodeccHil pa3ianudHoOro pojaa, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY  WHIUBUIYaJIbHONW  TpPaeKTOPUHU
oOpazoBanus, Oyaymiel npodeccuu U peanu3aniui COOCTBEHHBIX )KU3HCHHBIX IIJIAHOB
C yu€TOM JHMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWMHH, WHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTHYECKH IIEIeCO00pa3HOr0 OTHOIICHHS K TPHPOAEC KaK HMCTOYHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

MOHMMAaHMsS TJI00AJTILHOTO XapaKTepa »SKOJOTMYECKUX MpoOsieM, BIHSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIBHOU CPEIbI;

OCO3HAHHUS HEOOXOJIMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU JJIsI PEIICHUS
BOIIPOCOB PAI[MOHAIBHOTO MTPUPOIONIOIB30BAHUS;

AKTUBHOI'O HENPUSATHS AECUCTBUH, TPUHOCAIINX BPE OKPYKAIOMIEH TPUPOTHON
cpeie, YMEHHUS MPOTHO3UPOBATH HEOIAromnpUsTHBIE 3KOJIOTHYECKHE IOCIHIEICTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HAJIMYUST Pa3BUTOTO 3KOJOTHYECKOTO MBIILICHUS, 3KOJOTMYECKON KYJIBTYpHI,
ONBITa ACATEIBHOCTH IKOJOTMYECKON HAIPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MU B [TI03HABATENIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHOM MPAaKTHKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOSITH UACOJIOTUU XeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
OOLIECTBEHHOM MPaKTUKU;

MMOHUMAaHHUS CeIU(DUKY XUMUU KaK HayKH, OCO3HaHUS €€ posikd B GOPMUPOBAHUU
PAlMOHAIBHOTO HAYYHOTO MBIILIEHUS, CO3JaHUM IIEJIOCTHOTO MpeACTaBlIeHUs 00
OKPYXaOIIEM MHUPE KaK O €IMHCTBE MPUPOABI U YEJIOBEKA, B MO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHrH NpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAYMMOCTH XMMUH JIJI1 COBPEMEHHOM IMBUITU3AIINU:
B €€ T'yMaHUCTUYECKOW HAMPABIICHHOCTH M Ba)KHOW POJU B CO3JIaHUH HOBOM 0Oa3bl
MaTepuaIbHON KYJIBTYPHI, B PEIICHUH TJI00AbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, JHEPreTUYECKOW, THIIEBOM M  IKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, O0ECIICUCHUH YCJIOBHM YCHENTHOTO TpyJa U
HKOJIOTUYECKH KOM(OPTHON KU3HM KaXKJIOTO WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOU IPaMOTHOCTH: TIOHUMAaHUSI CYITHOCTU METO/I0B IMO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh MOJTydaeMbIe
3HAHMS JIJIS1 aHAJIKM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa U MPOUCXOASIIINX B
HEM U3MEHEHMM, YMEHUS JAesiaTh 000CHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAay4YHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C IEJIbI0 MOTYyUYEHHUs JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSATENbHO HCIOIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEIICHUS
po0OJieM B peabHBIX KU3HEHHBIX CUTYAIUAX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENBCKOM €SI TENBHOCTH;

TOTOBHOCTH W CIIOCOOHOCTM K  HENPEphIBHOMY  OOpa30BaHUI0 U
caM000pa3oBaHWIO0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 1O XHUMHUU B
COOTBETCTBHH C KU3HECHHBIMU MMOTPEOHOCTSMH;

WHTEpPECa K OCOOCHHOCTAM Tpyla B pas3iudHbIX cdepax mpodeccruoHambHOM
NEATENBbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJIbTaThl OCBOCHHSI MPOTPaMMbI MO0 XWMHH Ha YpPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HAYUMBIC TSI dbopmupoBaHUs MHUPOBO33PEHUS oOydJaronmxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEeHAyYHbIE TOHATHS, OTPaXKAIOIINe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHUpPAa U CHENUPUKY METOAOB IMO3HAHUA,
HCIIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUs, SBIICHUEC,



IpoLecc, CUCTEMA, Hay4YHbIM (DAKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpUsl, UCCIEAOBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCalIbHble Yy4eOHblEe JEHCTBUS (ITO3HABATENbHbIE, KOMMYHUKATHBHBIE,
pEryJsITUBHBIE), 0OecneunBaronye GopMupoBaHue PyHKINOHAIBHOW IPaMOTHOCTH U
COLIMAJILHOM KOMIIETEHIIMU 00YyYaroInXcs;

CIOCOOHOCTh O0YYaroOIIMXCS UCIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIIbHbBIE YUeOHbIE 1EMCTBYS B O3HABATEIbHON
U COLMAJIbHOM MPAKTHUKE.

MeranpenMeTHbIE  pe3yNbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEUCTBUAMH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 0a30Bble JJOrHYeCKHe eHCTBHS:

CaMOCTOSTEIBLHO bopmMyIUpOBaTH u aKTyaJIn3UpOBaTh npo0emMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

OmpeAesiTh 1ENu JEATEIbHOCTH, 3ajaBas NapaMeTpbl M KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IEATEILHOCTH C MTOCTABICHHBIMHU LIEISIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM TPUEMBI JIOTUUECKOTO MBIIUICHHUS:
BBIJICTIATh XapaKTEpPHbIE NMPU3HAKU TMOHSITUW W YCTAaHABIMBATHL WX B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIIUE TMOHATHS JJII OOBACHEHUS OTIEIbHBIX (haKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUHM JIJI KIaCCU(PUKAIIMK BEIIECTB U XUMHUUYECKUX
peaKiuu;

yCTaHABIMBAaTh  IMPUUYUHHO-CJICACTBEHHBIC  CBSI3M  MEXKIYy  HM3y4yaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pacCyXJAeHUd (MHIAYKTUBHBIC, ACAYKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pPaccMaTpPpUBAEMBbIX
SIBIICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHUS;

MPUMEHATh B IPOIECCE IMO3HAHUS MCIOJIb3YeMbI€ B XUMHUHM CHMBOJIMYECKHE
(3HaKOBBIC) MOJICNIH, MTPEOOPA30BBIBATh MOJICIBbHBIC MPEACTABICHUS — XUMHUYCCKHMA
3HaK (CHMBOJI) DJIECMEHTa, XUMU4YecKas popMyia, ypaBHEHHE XUMUICCKONW PEaKIIUA —
NPy PEIICHUM YYCOHBIX IMO3HABATEIbHBIX M MNPAKTHUYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC TIPEJCTABICHUS JJIS BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIIeA0BaATEIbCKUE 1eHCTBUS:

BJIaJICTh OCHOBAaMHM METOJIOB HAyYHOTO TO3HAHUSA BEIIECTB W XHUMHUUYECKUX
pEeaKUunii;

dbopMynupoBaTh LIEJIH U 3aJ1a4d UCCIICIOBAHUSI, UCTIOJIH30BaTh MOCTABICHHBIC U
CaMOCTOSITEILHO C(POPMYJIMPOBAaHHBIE BOMIPOCHI B KAYECTBE HHCTPYMEHTA MO3HAHUS 1



OCHOBBI JIJIs1 POPMUPOBAHMS TUIIOTE3BI IO TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMbIX
CYXKICHUU,

BJIAJE€Th HABBIKAMU CaMOCTOATENBHOIO IUJIAHUPOBAHHUSA M  MPOBEACHUS
YUYEHHUYECKHX 3KCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOMIOJaTh 3a XOJ0M
Mpolecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro  pe3ynbTar, (POPMYIHpPOBATH
000011IeHNsT ¥ BBIBOAbBI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YIbTATOB HMCCIEIOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

NpUOOpETaTh  OMbIT YYEHUUYECKOM  HMCCIEeNOBAaTEIbCKOM U MPOEKTHOMH
JEeSATENbHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATENILHOMY TOUCKY
METOJIOB PEIICHHUS] TNPAKTUYECKUX 3a7ady, MPUMEHEHHUIO PpA3JIMYHBIX METOJ0B
O3HAHUSI.

3) paboTa ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TUUYHBIX HCTOYHUKAX MH(OpMAIUH (HAYYHO-TIONYJIsIpHas
JTUTEepaTypa XMMUYECKOTO CO/IepKaHusl, CIpaBOYHbIe ocoOus, pecypcel MHTepHeTa),
aHANIM3UPOBATH MHGOPMALIMIO PA3TUYHBIX BUJIOB U (DOPM MpeACTaBICHUS, KpUTHIECKU
OLICHMBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynHpoBaTh 3ampOChl M MPUMEHSATh Pa3IMYHbIe METOJIbl MPU TOUCKE U
orOope wuHpOpMaMM, HEOOXOAUMON  [JI1  BBINOJHEHHS  y4yeOHBIX  3a7ad
ONPEEIEHHOrO TUIIA;

OpuoOpeTaTh OMNBIT HUCIOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BBIOMPATh ONTUMANIbHYIO OpMY MpecTaBIeHUsI HHMOPMAITTU
(cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQ4e€CTBE CPEJCTBA MPH pabOTe ¢ XUMUYECKOMN
uH(OpMAIIHe: MPUMEHATh MEXKITpeAMETHBIC ((HU3HUECKIEe U MAaTEMAaTUYECKUE) 3HAKU
¥ CUMBOJIBI, (OpMYJIbI, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATHh 3HAKOBO-CHUMBOJIIMYCCKHUC CPCACTBA HATI'JTLAJHOCTH.

KomMmyHuKaTHBHBIE YHUBePcAJIbHbIE YUeOHbIe 1eiicTBUS:

3alaBaTb BOIIPOCKHI I10 CYIICCTBY O6CY>KI[&GMOI>1 TCMBI B XO0€ JHUaJiora U/ W
AUCKYCCHH, BBICKA3bIBATb UJCH, (bOpMYJ'II/IpOBaTB CBOH IIPCIIOKCHUA OTHOCHUTCIIBHO
BBIINTOJIHCHU S HpGI[J'IO)KCHHOfI 3aJda4du,

BBICTYIIATh C MNPE3CHTAUHMEH pPE3YyJbTAaTOB IMO3HABATEIBHON JEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHMKAMH IIPU BBHIIIOJHECHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, peaau3aluu yueOHOro npoekra, u (opMyJIupoBaTh BbIBOIbI 110



pe3ynbpTaTtaM NPOBEAEHHBIX HCCIEIOBAHUM IYTEM COIJACOBAaHUSA TMO3ULMUA B XOHE
o0CcyxeHus U 0OMEeHa MHEHUSIMHU.

PeryasiTuBHbIC YHHBEpPCAJIbHbIC y4eOHbIC 1CHCTBHS:

CaMOCTOSITEIbHO IUIAHUPOBATh M  OCYLIECTBIATH CBOI IIO3HABATEIBHYIO
HNEATEIIbHOCTh, Olpelendas e€ LelId W 3aJa4yd, KOHTPOJIMpPOBaTb MU IO Mepe
HEOOXOIUMOCTH  KOPPEKTHUPOBAaTh IMpEAJIaraéMblil  alfOPUTM  JACUCTBUI  mpu
BBIMIOJTHEHUM y4eOHBIX M  UCCIENOBAaTENbCKUX 3ajlay, BbIOMpaTh Haubolee
3¢ PexTUBHBIN c1OCO0 UX pelIeHus C YYETOM MOTyUYeHUs! HOBBIX 3HAHUM O BEILIECTBAX
U XUMHUYECKUX PEAKLIUIX;

OCYHIECTBJISITh CAMOKOHTPOJIb JICSTEJIbHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATHI

[IpeameTHbIe pe3yabTaThl OCBOSHMSI MPOTPaMMbl 10 XMMHH Ha YIIyOJIEHHOM
YpOBHE Ha YPOBHE CpeAHEro o0iiero o0pa3oBaHusl BKIIOYAIOT crieliupUuyecKue s
y4eOHOT'0 MpeaMeTa «XUMHS» Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI MEUCTBUH IO
OCBOCHHIO, MHTEPIpPETAMd U NPeoOpa30oBaHUIO 3HAHUM, BUJIbI ACSATEIBHOCTU I10
NOJIYyYCHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUM B Pa3IUYHBIX Y4eOHBIX
CUTYyallUsiX, a TaKK€ B PEANbHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX ¢ XUMHEH. B
IporpaMMe 1Mo XUMHUH MPeIMETHBIE pe3yIbTaThl MPEACTABICHBI 10 TOAaM U3YUYEHHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XUMHs» OTPAXKaIoT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUIN: O MECTE U 3HAYCHUN OPTaHUYECKOU XUMHUU
B CHCTEME €CTECTBEHHBIX HAayK M €€ poJi B OOECIEYECHUU YCTONYMBOTO Pa3BUTHUS
YeJIOBEYECTBA B PEHICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPreTUYECKOW M TMHIINEBOU
0e30macHOCTH, B PAa3BUTUM MEIMIIMHBI, CO3JaHWM HOBBIX MAaTEepUajoB, HOBBIX
HMCTOYHUKOB JHEPTrUH, B OOECIECUEHHM PAIMOHAIBLHOTO MPUPOJOTOIb30BAHMS, B
(dbopMHUpOBAaHUY MUPOBO33PEHUS U 00IIIEH KyJIbTYPHI YEIOBEKA, a TAKKE YIKOJIOTHIECKU
00O0CHOBAaHHOT'O OTHOLIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

BIIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHMH,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraoIlie MOHITUS — XUMHUYECKUM 3JIEMEHT, aToOM, SJIpO U 3JIEKTPOHHAs
000JI0YKa aToma, s-, pP-, d-aTOMHBIC OpOUTAII, OCHOBHOE ¥ BO3OYKIEHHOE COCTOSTHUS
aToMa, THOpUAM3AIUS AaTOMHBIX OpOWTanel, WOH, MOJIEKyla, BaJICHTHOCTD,
AIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasi CBA3b, MOJIb, MOJISIpHAS
Macca, MOJISIpPHBIA O0BEM, YIIIEpOAHBIM CKeyleT, GyHKIMOHANIbHAS TPYIINa, paJuKal,
CTPYKTypHbIE (opMyJibl (pa3BEPHYTHIE, COKpalIEHHBIE, CKEJIETHbIE), H30MEpUs



CTPYKTypHasi W TPOCTPAHCTBEHHas (reoMEeTpUYecKasi, ONTHYECKas), H30MEpHlI,
TOMOJIOTUYECKUH psJ, TOMOJIOTH, YIJIE€BOJAOPOABI, KUCIOPOJ- M a30TCOJEp Kallue
OpraHUYeCKHUE  COCIMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUSI; T€OPUH, 3aKOHBI (mepuoaudeckuil 3axkoH [[. .
MenneneeBa, Teopusi CTpO€HHs opraHmyeckux BemectB A. M. byrtieposa, 3akoH
COXpaHEHMsI MacChl BEIECTB, 3aKOH COXPAHEHUS W TMPEBpalEHUS HDHEPTUH MPHU
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN  S3bIK  XHUMHH,
MUPOBO33PEHUYECKUE 3HAHMS, JIekKAI[MEe B OCHOBE IOHUMAHHS MPUYUHHOCTU H
CUCTEMHOCTH XMMHWYECKHUX SIBJICHUW; MPEACTaBICHUS O MEXaHU3MaX XHUMHUYECKUX
peaKkIui, TepMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX IPOTEKAHUS, O
B3aMMHOM BJIMSSHUM aTOMOB W TPYIl aTOMOB B MOJeEKyJax (MHAYKTUBHBIA U
Me3oMepHbiid dhdexThi, opueHtantsl | u Il pona); ¢akTomoruyeckue CBEICHHUS O
CBOMCTBaX, COCTaBe, IMOJYy4YeHUH ¢ O€30MacCHOM UCIIOJH30BAHUU BaKHEUIIINX
OpraHUYEeCKUX BEIIECTB B OBITY W MPAKTUYECKOH IEATEIBHOCTH YEJIOBEKa, OOIIMX
HAyYHBIX MPHUHIUIAX XUMHYECKOTO TMPOU3BOACTBAa (HAa MpPUMEpPE MPOU3BOICTBA
MeTaHoJa, nepepaboTku HehTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIE MPU3HAKU TOHATHM,
yCTaHABIIMBATh WX B3aMMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOIIWE IOHATHS TIPH
ONMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COETUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI:

UCIIOJIB30BATh XUMHUYECKYI0 CHMBOJIUKY ISl COCTaBJICHHS MOJEKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYN OpraHuYecKHUX
BEILECTB;

COCTaBJISITh YpPAaBHEHUSI XMMHUYECKHX pPEAKUHU W pacKpblBaTh HX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakui MOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHca ATUX PEeaKIui, peaKIuii HOHHOTO OOMEHa MyTEM COCTaBIICHUS
UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;

M3TrOTaBIUBATh MOJIENM MOJIEKYJI OPraHUYECKUX BEIIECTB JJISl WIITIOCTPALIMK UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpPMHPOBAHHOCTh YMEHUMW: YCTAaHABIMBATH NPHHAMICKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEIECTB MO UX COCTABY M CTPOCHHUIO K OIPEACIEHHOMY KIIacCy/Tpymie
COEIMHEHUH, 1aBaTh UM Ha3BaHUi N0 cucrtematuueckoi HomeHkaatype (IUPAC) u
MPUBOJUTH TPUBHAIbHBIE Ha3BaHUA ISl OTACJbHBIX MPEACTABUTEIEH OpPraHUYeCKUX
BEIIECTB (ITWJICH, AaIETWICH, TOJYOJd, TJWIEPUH, OTWICHIJINKOIb, (EHOI,
dbopManpaeTuI, aneTanbIeTH, aleTOH, MypaBbHHAS KHCIIOTa, YKCYCHAas KHCIIOTa,
CTEapUHOBAs, OJICMHOBAsl, MAJbMUTHUHOBAS KHUCIJIOTHI, TJIMIMH, AJaHUH, MaJIbTO3a,
bpyKTO3a, aHUITWH, TUBUHWI, U30TIPEH, XJIOPOIMPEH, CTUPOII U APYTHE);



c(hOpMUPOBAHHOCTh YMEHHUSI ONpEACNSTh BHUJ XUMUYECKOM CBS3U B
OpraHUYECKUX COCAUHEHUSIX (KOBAJICHTHASI U MOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPOIHAS
CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSITH TOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa s 00bsSCHEHUS! 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTAaBa U CTPOECHHUS;

c(hOopMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpOCHUE, GU3UIECKUE U
XUMHUYECKHE  CBOMCTBA  TUIMYHBIX  MPEACTABUTEIIEM  PA3JIMYHBIX  KIIACCOB
OPraHUYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKAJIMEHOB, AJKWUHOB,
apOMaTHUYECKUX YIJIEBOJOPOJOB, CIIUPTOB, albJErU0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX W CIOXHBIX 3(UPOB, >KUPOB, HUTPOCOCIUHEHUM KM aAMHUHOB,
AMUHOKHCJIOT, OCJIKOB, YIJI€BOJAOB (MOHO-, IU- U MOJUCAXAPHUIOB), WIUTIOCTPUPOBATH
TEHETUYECKYIO0 CBSI3b MEXKIY HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMUMHUUYECKUX
peaKkIuii ¢ UCTMIOIB30BAHUEM CTPYKTYPHBIX (popMyIT;

c(hOpMUPOBAHHOCTh YMEHUS TIOITBEPIK/IaTh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCUMOCTHU PEAKIIMOHHOM CITOCOOHOCTH OPTaHUYECKUX COCTMHEHUI OT KPaTHOCTU U
THUTIa KOBAJICHTHOM CBSI3U (G- U TT-CBSA3H), B3AUMHOTO BIIMSHUS ATOMOB M TPYIII aTOMOB
B MOJIEKYJIAX;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HEPTh, MPUPOAHBIN Ta3, YroOjhb), CIIOCOOBI €ro nepepaboTKH U MPAKTUYECKOE
npUMEeHEeHHE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX
METOJIax TO3HAaHUS — HAOIOJEHUU, U3MEPEHHH, MOJEIUPOBAHUH, JKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS PUMEHSTH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUSI MPUMEHSITH OCHOBHBIE OINEpAllMU MBICIUTEIBHON
NESTENBbHOCTH — aHajIM3 U CHUHTE3, CpaBHEHHE, O0O0OIIEeHUE, CUCTeMaTH3alHIO,
BBISIBJICHUE IIPUYMHHO-CIICICTBEHHBIX CBA3€M — I U3Y4YE€HUs CBOWCTB BELIECTB U
XUMHWYECKUX PEaKIU;

c(hOpPMHPOBAHHOCTh YMEHHIA: BBISBISATH B3aUMOCBS3b XMMHYECKUX 3HAHUU C
MOHATUSAMU U TIPEJICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB /IJisi O0see
OCO3HAHHOTO MOHHUMAHUS CYIIHOCTU MATEPUAIBHOIO €IUHCTBA MUPA, UCIIOJIb30BaTh
CUCTEMHbIC 3HAHMS [0 OPraHUYECKOW XUMUU JJI1 OOBSACHEHUSI M MPOTHO3UPOBAHUS
SIBJIEHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpMHUPOBAHHOCTh YMEHHIA: POBOIUTH PACUYETHI IO XUMUYECKUM (HOpMyIaM U
YPaBHEHUSIM XUMHUUYECKUX PEaKIMi C UCIOJIb30BaHUEM (PU3HMUECKUX BEJIIMUMH (Macca,
00BEM  Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIMMX BEHIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PAacu€Thl MO HAXOXKIACHUIO XUMHUYECKOH (HOpMYIIbI
BELIECTBA 110 M3BECTHBIM MACCOBBIM JOJISIM XUMHUYECKUX JJIEMEHTOB, IMPOIYKTaM
CrOpaHusl, MIOTHOCTH Ta3000pa3HbIX BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH C
MO3UIINI HKOJIOTUUECKON O€30MaCHOCTH MOCIEICTBHS OBITOBON U MPOU3BOICTBEHHOM
NEATeIbHOCTH 4YEJOBEKa, CBSA3aHHOM C TMepepabdOTKOMl BelIEeCTB, MCIOJb30BAThH
MOJIyYEHHbIE 3HAHUS JIJIs TMPUHSATUS TPAMOTHBIX PEHIEHUU NpoOJeM B CUTYaIUSX,
CBS3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEJILHO ILJIAHUPOBATh W TMPOBOJUTH
XUMUYECKHUI IKCTIEPUMEHT (TIOJIyYEHUE U U3YyUCHHUE CBOMCTB OPraHUYECKUX BEIECTB,
Ka4yeCTBCHHBIC peakuuu YTJIEBOJAOPOJIOB Pa3IMYHBIX KJIaCCOB u
KHCJIOPOACOAEPKAIIUX OPTAHNYECKUX BEIIECTB, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4
M0 PacIlO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOJCHUEM MpaBU 0€30MacHOro
oOpailleHust ¢ BeleCTBaMu U JabopaTOpHBIM 000pyaoBaHuEM, (GOPMYIUPOBATH 1ETb
UCCJICJIOBAHUs, TMPEJCTABISITh B pPa3IUuyHOW (opMe pe3ylabTaThl SKCIEPUMEHTA,
AHAJIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTD;

c(hOopMHUPOBAHHOCTb YMEHHIA:

coOJIr0/1aTh TIpaBWJIa DKOJIOTUYECKH I€JIECO00PA3HOr0 TOBEACHUS B OBITY U
TPY/JAOBON JESATEIBHOCTH B IEISAX COXPAHEHHUSI CBOErO 3J0pPOBbS, OKpYKarOIIEH
MPUPOJHOMN CpPebl U JOCTUKEHUS €€ YCTOMYMBOIO pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHUYECKOrO JEHCTBUSI HA JKUBBIC OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIch rmokaszaresns [1J1K;

aHAJM3UPOBATh I1€JE€CO00PA3HOCTh NMPUMEHEHHUS OPTaHUYECKHUX BEIIECTB B
ITPOMBIIIJIEHHOCTH Y B OBITY C TOYKH 3PEHUS COOTHOIIICHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIIATh IIE€JICHAMPABICHHBIM IOUCK
XUMUYECKOW MH(POPMAIMK B Pa3IMYHBIX MCTOYHHMKAX (HAydHas W y4uyeOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBoil mHbopmanuu, MHTEpHET U Apyrue), KPUTHICCKH
aHAJM3MPOBATh XMMHUYCCKYI0 MH(OpPMAINIO, epepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHHM C TMOCTABJICHHON yueOHOH 3a1aueil.

11 KUIIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS Kypca «OO01Imas u HeOpraHuIecKass XUMUS
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTCpPHAIBHOM CIWMHCTBE MHDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBICHUM MPUPOABI, O MECTE U 3HAYCHUU XUMHUH
B CHCTEME €CTECTBEHHBIX HayK U €€ pOJIM B 0OCCIICUCHUH YCTOMYMBOTO Pa3BUTHS, B
pEILICHUU MPOOJIEM KOJIOTHYECKOM, IHEPreTUUEeCKON M MHUILEeBON 0€30MacHOCTH, B
pPa3BUTHUM MEJMIMHBI, CO3JJAHUN HOBBIX MAaTEPHUAJIOB, HOBBIX UICTOYHUKOB SHEPTHH, B
oOecricueHUH  paIlMOHAIBHOTO  MPUPOAOINOIL30BaHUA, B  (OPMUPOBAHUHU
MHPOBO33PECHUS M 00IICH KyIbTypPhI YEJI0BEKA, a TAKKE IKOJIOTHIECKA 000CHOBAHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO U IPUPOIHOU CPETIE;

BJIAJICHUE CAUCTEMOM  XMMMYECKHX  3HAHW, KOTOpast BKJIFOYAET:
OCHOBOTIOJIAraronue MOHATHS — XUMHUYECKHUM 3JIEMEHT, aTOM, SIIPO aToMa, U30TOIBI,



DJIGKTPOHHAs 000J0YKa aroma, S-, P-, 0-aTOMHBIC OpOWTAIM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHHS aToMa, THOpuAu3alus AaTOMHbIX opOuTanei, HOH,
MOJIEKYJa, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIICHUS, XUMHUYECKas
CB3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOJIHASI), KpHUCTaNIMYecKas
pemeTka, XUMHUYECKas peaklusi, PacTBOpP, OSJIEKTPOIUTHI, HEIICKTPOJIUTHI,
AIEKTPOJIUTHYECKAS JUCCOIMALINSI, CTETICHb AUCCOIMAIIMU, BOJIOPOIHBIN MOKA3aTelb,
OKHCIUTEIb, BOCCTAHOBUTENb, TETUIOBOM A(D(PEKT XMMUYECKOW peaklnH, CKOPOCTh
XUMUYECKOM peaklny, XUMUUYECKOE pPAaBHOBECHE;, TEOPUM U 3aKOHBI (TEOpHs
BJIEKTPOJIUTHYECKON JHUCCOUMAlUM, nepuoandyecknii 3axkon /.M. Menaeneesa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U TMPEBpalEHUsS SHEPTUU TPHU
XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUSI,
JieXxaIue B OCHOBE TOHUMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUN;
COBpPEMEHHBIE TMPEJCTABICHUS O CTPOCHHHM BEIIeCTBA HAa AaTOMHOM, HMOHHO-
MOJICKYJSIDHOM U HAJIMOJIEKYJSIPHOM YPOBHSX; TNPEACTABICHUS O MEXaHM3MaxX
XUMHUYECKUX PEAKIUM, TEPMOJAMHAMUYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTIX MX
MPOTEKaHUs, O XMUMHYECKOM pPAaBHOBECHH, PACTBOpAaX M JUCIEPCHBIX CHUCTEMAX;
(akTOJIOTHUECKHUE CBEJACHUS O CBOMCTBAaX, COCTaBe, MOJIYyYCHHH H 0€30macHOM
UCIIOJIb30BAHUM BaKHEHIIIUX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JEeSITEHbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUH: BBIABIATh XapaKTepHbIE MPHU3HAKU TOHITHH,
YCTaHABIIMBAaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHUS MPH
ONMMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHUS HCIIOJIB30BATh XUMHUYECKYIO CHUMBOJUKY IS
coctaBieHus  GoOpMyd  BEHIECTB W YpaBHEHUW  XUMUYECKUX  PEaKIUu,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OIPEACNATh BaJCHTHOCTh W CTEICHb OKUCICHUS
XUMUYECKUX 3JIEMEHTOB B COEAUHEHHUSIX, BUJ XHUMHUYECKON CBA3U (KOBAJEHTHAas,
MOHHAs, METAJJIMYECKAs], BOJOPOAHAS ), TUI KPUCTAIUINYECKON PEeIIETKN KOHKPETHOTO
BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCThH CBOMCTB BEIIECTB OT BUAA
XUMUYECKOW CBSI3M W THUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBI U JOHOPHO-
aKIEeNTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHUH: KJIACCH(PUIIMPOBATH: HEOPTAaHUYECKHE BEIIECTBA
[0 UX COCTAaBY, XMMUYECKUE PEAKIMU MO PA3JIMYHBIM MPU3HAKAM (YHUCIYy U COCTaBY
pearupyronmx BEMIECTB, TEIUIOBOMY J(h(EeKTy peakiuu, W3MEHEHHIO CTeleHen
OKUCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYacTHIO Karaju3aTopa U JIpyrue);



CaMOCTOSITEJIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU ISl KIACCU(PUKALNU U3YHaEMbIX
BEILIECTB U XMMUYECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI Neproandeckoro 3akona /1. 1.
MenzeneeBa U I€MOHCTPUPOBATh €r0 CHCTEMATU3UPYIOLLYIO, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO PYHKIUU;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTEPU30BATh IJIEKTPOHHOE CTPOCHHE aTOMOB
U HOHOB XMMMYECKHX 3JIEMEHTOB MEPBOrO—4YETBEPTOro nepuonoB llepuonnueckoit
cucrembl J[.MI. MenneneeBa, HCHONB3Yys IOHATHSA <«OHEPIETUYECKUE YPOBHMWY,
«QHEPreTHYeCKHe MOIYpPOBHH», «S-, P-, O-aToMHBIE OpOWTANM», «OCHOBHOE H
BO30YKJIEHHOE JHEPreTUUYECKUE COCTOSHUS aToMay; OOBSCHATH 3aKOHOMEPHOCTU
U3MEHEHNS CBOMCTB XMMHYECKHMX JJIEMEHTOB M HMX COEAWHEHHMM IO INEepuoaam Hu
rpynnaM Ilepuonnueckon cucremsl . M. MenaeneeBa, BaJICHTHbIE BO3MOKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IJIEKTPOHHBIX 000JIOYEK;

chOpMHPOBAHHOCTh ~ YMEHHH:  XapakTepu3oBaTh  (OMHCHIBaTh)  OOLIUE
XUMHUYECKUE CBOWCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPK/IaTh CYILIECTBOBAHUE
TEHETUYECKOW CBSA3U MEXKIY HEOPraHMYECKMMU BEIIECTBAMHU C MIOMOLIBIO YPaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINA;

cOpPMHUPOBAHHOCTh ~ yYMEHHS  PACKPBIBaTh  CYIIHOCTh:  OKHCIHMTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAaKLUN IOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOro OajiaHca
TUX peakUud; peakuuii HOHHOrO OOMeHa IyTEM COCTaBJICHMsSI WX IOJHBIX U
COKpalI€HHBIX  HOHHBIX  YPaBHECHUH; peakun TUAPOIIN3a; peakuun
KOMILIEKcooOpa3oBaHusl (Ha IpUMepe THAPOKCOKOMITIIEKCOB IIMHKA U aJIFOMUHUS);

COPMUPOBAHHOCTh ~ YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH  IPOTEKaHUS
XUMUYECKUX DPEAKIMM € YY4ETOM HMX DHEPreTHYECKUX XapaKTEPUCTHUK, XapakTep
MU3MEHEHUS] CKOPOCTU XUMUYECKOW PEAKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX (PaKTOpOB,
a TaKXKe XapakTep CMELICHUS XMUMHUYECKOIO PaBHOBECHS I10J BJIMSHUEM BHEIIHUX
Bo3jaeiicTBult (puniuin Jle [latense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUECKHE PEAKIINHU, JIexKAIHe
B OCHOBE MPOMBIIIJIEHHOT'O MOJIYYEHHs] CEpHON KUCIOTHI, aMMHaKa, OOII1e Hay4YHbIe
OPUHLUIBI ~ XUMHUYECKUX  MPOU3BOJACTB;  LI€JI€CO00pa3HOCTh  IPUMEHEHUS
HEOPraHWYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH M B OBITY C TOYKH 3pEHUS
COOTHOUIEHHUS PUCK-TIONIB3A;

c(OpMUPOBAHHOCTD BJIA/ICHUSI CHCTEMOM 3HAHUN O METOAaX Hay4YHOTO MMO3HAHUS
SBJICHUI TPUPOABl — HAOIIOJEHHE, WU3MEpPEHUE, MOJCIUPOBAHME, HKCIEPUMEHT
(peanbHBII W MBICIEHHBIN), HMCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHUS
IIPUMEHATh OTH 3HAHUA IIPU JKCIEPUMEHTAJIBHOM HCCIECIOBAHMM BELIECTB U IS
OOBSICHEHHS] XUMUYECKUX SIBICHHM, MMEIOIIUX MECTO B NPUPOJE, MPAKTHUECKOMN
NEATEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;



c(hOpMUPOBAHHOCTh YMEHHUS BBIABIISITh B3aUMOCBSI3b XMMHUECKUX 3HAHUU C
MOHSATUSMU U TIPEICTABICHUSMHU JPYTUX €CTECTBEHHO-HAYYHBIX PEIMETOB JIJ1s1 00jee
OCO3HAHHOI'O MIOHUMAaHUs MaTEePUAIBHOTO €UHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUETHI: C UCIIOIB30BAHUEM TMOHSATUM
«MaccoBasi JIOJisi BEIIECTBA B PacTBOPE» M «MOJIIPHAsl KOHIICHTPAIUs»; MAacChl
BelllecTBa WK 00bEMa rasza 1o M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH 00bEMY
OJIHOTO M3 YYacTBYIOIIUX B PEAKIUU BEIIECTB; TEIJIOBOTO 3(ddeKTa peakiuu;
3HAQYEHHUS] BOJIOPOJIHOTO TOKAa3aTessl PacTBOPOB KHUCIOT W IIEIO0YEH C HM3BECTHOU
CTEMEHbIO JUCCOIMAIINN; MacChl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUH,
€CJIM OJIHO M3 MCXOJIHBIX BEILECTB JaHO B BUJE PACTBOpA C ONPEIECIEHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIIECTBA MJIH JIAaHO B U30BITKE (MMEET MPUMECH); IOJIH BBIX0/1a
MPOJIYKTa peaKIuu; 00BEMHBIX OTHOIIEHUM Ta30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITEILHO IIJIAHUPOBATh W TMPOBOJUTH
XUMUYECKHUI SKCIIEPUMEHT (TMPOBEICHUE PeaKIuii HOHHOTO 0OMEHa, MOITBEPIKICHUE
KaueCTBEHHOTO COCTaBa HEOPTraHWUYECKUX BEIIECTB, OINpPECICHUE CPElIbl PacTBOPOB
BEIIIECTB C MOMOIIBI0 WHIWKATOPOB, U3YUEHUE BIUSHHUS PA3IMUHBIX (DAKTOPOB Ha
CKOPOCTh XMMHUYECKOW PEaKIUU, PEelIeHHe IKCICPUMEHTAIBHBIX 3a7ad 10 TeMaM
«Metame»y 1 «HemeTamnb») ¢ cobirofieHneM MpaBmil O€30MacHOr0 OOpalieHus ¢
BEIECTBAMU U JJaOOpaTOPHBIM 000pYyI0BaHUEM, (POPMYITUPOBATH 1I€JIb UCCIIEAOBAHUSA,
IPEACTaBIATh B pa3MUHON (opMe pe3yabTaThl IKCIEPUMEHTa, aHAIU3UPOBATH U
OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHUH: COOJIOATh IMpaBUjia MOJb30BAHUS XUMHUYECKOM
mocyJIol W JabopaTopHBIM 00Opy/IOBaHUEM, OOpalleHusi C BeIIeCTBaMU B
COOTBETCTBHUM C HWHCTPYKUHMSAMU II0 BBIMOJHCHUIO JA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, SKOJIOTHYECKH II€JIeCO00pa3HOTO TIOBEACHUS B OBITY H  TPYIOBOU
JEATEIBHOCTA B IEISAX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOIIEH MPUPOIHOMN
Cpeabl M JIOCTHXKEHUSI €€ YCTOMYMBOIO pa3BUTHSA, OCO3HaBaTh OMNACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA JKHUBBIE OPTraHU3MBI ONPEACIEHHBIX HEOPraHUYECKUX
BEIECTB, MOHMMAas cMbIici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATh IICJICHANPABICHHBIM ITOUCK
XUMUYECKOW MH(POPMAIMK B Pa3IMYHBIX MCTOYHHMKAX (HaydyHas M ydeOHO-HaydIHAs
JUTEepaTypa, CpeacTBa MaccoBoi mHbopManmu, MHTEpHET M Japyrue), KpUTHUCCKU
aHAJM3MPOBATh XMMHUYCCKYIO0 MH(OpPMAIHIO, nepepadaThiBaTh €€ W MCIOJIB30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3aaueil.
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3.2 keToHbl. KapOboHOBBIE 21 1 https://m.edsoo.ru/O2NWGJZU2

KucinoThl. CHOXHBIE

3¢upsl. XKupsl

3.3 VrneBoasl 9 1 https://m.eds00.ru/962BYGF10

Hroro no pazneny 41

Paznea 4. A3orconepskanye opraHnyeckue coeIuHeHus

4.1 AMHHBL. AMHHOKHCIIOTHI. 12 1 2 https://m.edsoo.ru/K8B3H5PS1
benxkn
Hroro mo pazgeny 12

Pa3znen 5. BbicokoMoJieKyJIsIpHbIE COeIMHEHUS

B
51 PICOROMOJICKYIVPHBIC 6 1 https://m.edsoo.ru/VLVADEWAB
COEIUHEHUS
Hroro no pazneny 6
OBILIEE KOJIMYECTBO 102 3 5
YACOB I10 [TIPOTPAMME



https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KVIACC

HauMeHoBaHue KouuecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Beero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmmbl padoThI padoTbI
Pazgea 1. Teopernueckne 0OCHOBbI XMMUM
Crpoenue aToMa.
[Tepuonnueckuii
3aKOH U
[Tepuonnuecka
1.1 proieckad 9 https://m.edsoo.ru/R39EAGJPC
cucremMa
XUMHUYECKUX
anemenTtoB /1. W.
Meuneneena
Crpoenue
eI11ecTBa.
1.2 BEIIECTR 11 1 https://m.edsoo.ru/W4FD2VJF8
Mmuoroo6pasue
BEIIECTB
X
1.3 HIMITHCCIHE 19 1 3 https://m.edsoo.ru/QHDJZGESH
peaxkuuu
Utoro no pazneny 39
Paznen 2. Heoprannyeckasi XuMusi
2.1 Hemeranmsi 31 1 3 https://m.edsoo.ru/9NCC2YQRJ
2.2 Mertanbl 23 1 https://m.edsoo.ru/YEU9WRJ21
Hroro no paszneny 54

Pa3pen 3. Xumus u ;Ku3HbL



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21

Metoanl 1T03HaHUA

3.1 B XUMHUU. XUMUS U 9 https://m.edso0.ru/2Q4016N XK
KW3Hb
Wroro mo paznmeny 9
OBUIEE KOJIMYECTBO
YACOB IIO 102

[TPOTPAMME



https://m.edsoo.ru/2Q40I6NXK

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoThI

Jara
HU3yUYeHus!

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipeamer u 3HaueHue
OPraHu4eCcKO XUMHH,
IIPEACTABIICHUE O
MHOT000pa3uu
OpPraHNYECKHUX
COEIMHEHU N

https://m.edsoo0.ru/48G4H34K4

DJIIEKTPOHHOE CTPOEHUE
aToMa yriepo/ja
(ocHOBHOE U
BO30YX/IEHHOE
cocTostHUs). BasieHTHBIC
BO3MOXHOCTH aTomMa

yriaepoaa

https://m.edsoo0.ru/ODI6 T8LIR

XuMHUecKas CBs3b B
OpraHU4ecKuX
COEJIMHEHUSX.
MexaHu3Mbl 00pa30BaHUs
KOBaJICHTHOH CBS3H,
crocoObl pa3pblBa CBsA3EH

https://m.edso0.ru/C42CCDY5S

TeOpI/IH CTPOCHUSA
OpraHu4YCCKUuX

https://m.edsoo.ru/MIAFQ4PQO



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO

coenuHeHu A. M.
byrneposa

Buasr nzomepun:
CTPYKTYypHas,
[IPOCTPAHCTBEHHAS.
OneKkTpoHHBIE YPPEKTH B
MOJIEKYJIaX OpraHMYecKux
COETMHEHU N

https://m.edsoo.ru/GN30QZ8AHX

[IpencraBnenue o
KJIacCU(pUKALUU U
crcTeMaTH4yecKast
Homenknarypa (IUPAC)
OpPraHn4€CKuX BCHICCTB

https://m.edsoo.ru/P6AQNOU22

Knaccudukanus peakmmit
B OpraHUY€eCKON XUMUHU

https://m.edsoo.ru/M5DJY MP9M

CucremMaTusanus "
0000111eHE 3HAHUHN 110
TEME

https://m.edsoo.ru/SKOA3EB67

AJKaHBbI:
TOMOJIOTHYECKUH Psifl,
obmras ¢opmyina,
HOMEHKJIAaTypa U
M30MepHsl, IEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI

https://m.edsoo.ru/SHWFWZ174

10

duznueckue n
XUMHYECKHE CBOUCTBA
aJIKaHOB

https://m.edso00.ru/GV8LNQJ3X



https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X

11

HaxoxaeHue alkaHoB B
npupoje. CriocoOsl
MOJTy4CHUS U IPUMEHEHNE
aJIKaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

Hukmoankanbl: o0mas
dbopmyIia, HOMEHKIIATypa
U U30Mepus, 0COOEHHOCTH
CTPOCHHA U XUMHUUYCCKUX
CBOMCTB, CIIOCOOKI
IMOJIYYCHHA U IPUMCHCHUC

https://m.edsoo0.ru/Q4B590Q1A

13

Pemrenne pacu€THbIxX
3aJla4 Ha oTpezeNeHne
MOJIEKYJISIpPHOH (OpMYIIbI
OpPraHU4eCcKOTo BELIeCTBA
10 MacCCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB,
BXO/ISIILIUX B €r0 COCTaB.
Cucremaruzanus u
000011eHNe 3HAHU 110
TeMe

https://m.edsoo.ru/ED66JALEK

14

AJKEHBbI:
TOMOJIOTHYECKUH Psifl,
obmras ¢opmyina,
HOMEHKJIATYpa,
AIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpykrypHas u nuc-
TpaHC-U30MEpHs AIKEHOB

https://m.edsoo.ru/NCGOE2K0J



https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J

15

dusnueckue u
XHMHUYECKHE CBOMCTBA
ankeHos. [IpaBuiio
MapkoBHHMKOBA

https://m.edso0.ru/6 XZHRIRTW

16

CriocoObI osTyueHust 1
MPUMCHEHHE AJTIKCHOB

https://m.edsoo.ru/YSODCR6ZN

17

[IpaxTrueckas padota Ne
1 o teme "llonydenue
STUJIEHA U U3yUYEHHUE €T0
CBOMCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemrenne pacu€THbIxX
3aJa4d Ha ONpezeIeHne
MOJIEKYJISIPHOM (OpMYIIbI
OpPraHU4eCcKOTO BELIECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

AJKaaueHsbl:
COTIPSKEHHBIE,
W30JIMPOBAHHBIE,
KyMYJIMPOBaHHBIE.
OcobOeHHoCcTH
3JIEKTPOHHOTO CTPOCHUS

https://m.edsoo.ru/EKDS1U5UV

20

XUMHYECKHE CBOUCTBA
CONPSKEHHBIX JUECHOB

https://m.edsoo.ru/M356GLRBE

21

Crnioco6bl nostyueHust u
IPUMEHEHHE AJIKaJUEHOB

https://m.edsoo.ru/KT8M1N272

22

AJNKUHBIL:
TOMOJIOTHYECKUH ps,
oOmas ¢opmyna,
HOMEHKJIATypa,

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

3NEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII,
¢bu3nveckue CBOKWCTBA

23

XUMHYECKHE CBOUCTBA
AITKUHOB

https://m.edsoo.ru/MQ7A03SUC

24

KauecTtBeHHbIE peakiiun
Ha TPOWHYIO CBS3b

https://m.edsoo.ru/45UN142UY

25

CriocoOpl nostyueHust u
MPUMEHEHHE AIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agau: pacu€Tsl
110 YPaBHEHUIO
XUMHUYECKON peaKiuu

https://m.edso00.ru/Q7XMPZSRF

27

CucreMaTusanus "
0000111eHE 3HAHUHN 110
TEME

https://m.edso0.ru/19DNOP1NS8

28

ApeHbI: TOMOJIOTUYECKU I
psn, obmas hopmyna,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII
OeH3011a ¥ TOJIyoJa, UX
¢duznueckue cBoicTBa

https://m.edsoo.ru/M\WWNGDLBK5D

29

XUMHYECKHE CBOUCTBA
aApEHOB: PEAKLUU
3aMelleHUS

https://m.edsoo.ru/FCNHX9WY1



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1

30

XHUMHYECKHE CBOMCTBA
apeHOB: PEaKIUU
MIPUCOCTUHECHHUS,
OKHCJICHHE TOMOJIOTOB
Oen3oita

https://m.edsoo.ru/CSBNGDUCS

31

OcobeHHOCTH
XUMHYECKUX CBOUCTB
cTUpoOsa

https://m.edsoo.ru/F2K2CB5PG

32

Pemrenne pacy€THbIxX
3aJa4d Ha OmpezeIeHne
MOJIEKYJISIPHOM (OpMYIIbI
OpPraHU4eCcKOTO BELIECTBA

https://m.edso0.ru/QFKSRGCXW

33

CriocoOsl mostyueHust u
PUMEHEHHE apeHOB

https://m.edsoo.ru/2VKLXNJZ4

34

T'eneTnyeckas cBsA3b
MEXy Pa3InIHBIMHU
KJIaCCaMHM YTJIEBOJIOPOJIOB

https://m.edso00.ru/AX70M5T7F

35

Pacuéthl o ypaBHEHUAM
XHUMHYCCKUX PEAKIIHH.
CucreMaruzanus u
0000111eH e 3HAHUHA 110
TEME

https://m.edso0.ru/9VBZTY4PI

36

ITpupoansrii ras.
[TonytHbie HE(DTAHBIE
rassl

https://m.edsoo.ru/CK1CUWWEFN

37

KameHHBI#1 yromis u
IIPOJIYKTHI €70
nepepaboTKu

https://m.edsoo.ru/BDDEXD2FV



https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV

38

Hed1b 1 ciocoOsl eé
nepepabdoTKH.
[IpumeneHnne npoIyKToB
nepepadoTku HePTH

https://m.edsoo.ru/ORE9Y2CYG

39

T'eneTnueckas cBsI3b
MEXIY pa3InuHbIMU
KJIaCCaMH YIJIEBOJOPOJIOB

https://m.edsoo.ru/HQ22U8ZHE

40

l"anorenonpownsBoaHbIE
YTJI€BOAOPOIOB!
AIIEKTPOHHOE CTPOEHHUE;
peaKIny 3aMeIeHHUs
rajioresa

https://m.edso00.ru/XX94BSSGR

41

JeiicTBue menouent Ha
raJIOTeHIIPOU3BOAHBIC.
BsaumonelictBue
JUTAJIOT€HAIKAHOB C
MarHueM U IIMHKOM

https://m.edsoo.ru/FF11CTQKA

42

Cucremaruzanus u
00001IeHEe 3HAHUN 110
pazgeny "YrieBoaopoasr"

https://m.edsoo.ru/6 XBYFOLLD

43

KonTtponbHas padoTa no
Teme "YrieBoaopoasl"

https://m.edsoo.ru/EJH90TT50

44

IIpenensHbIe
OJHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKH psil,
oOmas ¢opmyna,
CTPOEHHE MOJIEKYIL,
M30MepHsl, HOMEHKJIAaTypa,

https://m.edsoo.ru/ISNSKPMLB



https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB

KITacCH(UKaIus,
¢du3nveckrue CBOKWCTBA

45

XUMHYECKHE CBOUCTBA
MpeACIIbHBIX
0JIHOATOMHBIX CITUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoOpl nostyueHust u
MIpUMEHEHHE
OJTHOATOMHBIX CITUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[Ipocteie a¢pupsi:
HOMEHKJIaTypa U
HU30Mepusi, 0COOCHHOCTH
(hU3UYECKUX U
XUMHUUYECKUX CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJIb U
TIIMLEPHH, UX pusndeckue
Y XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/KMYAEB5AX

49

CriocoOsl mostyueHust u
MIPUMEHEHHE
MHOTOATOMHBIX CIUPTOB

https://m.edsoo.ru/EU9L4B5H6

50

@DeHOoJI: CTpOEHHUE
MOJIEKYJbI, GU3UYECKUE
cBoiicTBa. TOKCUYHOCTh
(dheHona

https://m.edso0.ru/0117TP1EX

51

XUMHYECKHE CBOUCTBA
¢benona

https://m.edsoo.ru/DRURODFRJ

52

Crnioco6bl nostyyeHust u
NpUMeHeHHe (peHoa

https://m.edsoo.ru/60B9BOAKU



https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU

53

[Tpaktuyeckas pabora Ne
2. Pemenune
IKCTIEPUMEHTAIBHBIX
3aj1a4 rno teme "CrnupTsl U
benomsr"

https://m.edso0.ru/SHIGNHMGK

54

Cucremarusanus u
0000111eHE 3HAHUHN 110
TEME

https://m.edso00.ru/J7BOQOWB6

55

AJbJIeTU/IBI U KETOHBI:
AIIEKTPOHHOE CTPOCHHUE
KapOOHUIILHOU TPYIIIbI;
TOMOJIOTHYECKHUE PSIbI,
obmas popmymna,
M30MepHUs U
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

AJTbICTUBI ¥ KETOHBI:
(hu3UYecKue CBONCTBA,
peaKIuu MPUCOCTUHCHUS

https://m.edsoo.ru/FTMHFTV8V

57

PeaKHI/II/I OKHCJICHUA U
Ka4CCTBCHHBIC PCAKIINHN
AJIbACTU 0B U KETOHOB

https://m.edsoo.ru/MT7LK3HUT

58

CrniocoOb1 nosryyeHus
aJIbJIETU/I0B U KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

OIHOOCHOBHEIE
npeenbHbIe KapOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH
CTPOEHUS UX MOJIEKYII

https://m.edsoo.ru/3AG3IMM12R



https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, HX
¢bu3nveckue CBOKWCTBA

https://m.edso0.ru/88RK8HSL4

61

XHWMHUYECKUE CBOMCTBA
IpeienbHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0OeHHOCTH CBOICTB
MYPaBbUHOMN KHCIIOTBI.
Mmuoroo6pasue
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

OCO0OEHHOCTH CBOMCTB:
HENPEIeTbHBIX U
apOMaTUYECCKHX
KapOOHOBBIX,
TUKapOOHOBBIX,
THUIPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIIMX KapOOHOBBIX
KHCIIOT

https://m.edsoo0.ru/PO7B20AZG

64

ITonsarue o IIPOU3BOJHBIX
Kap6OHOBBIX KHCJIOT

https://m.edsoo.ru/ASMQKWR52

65

Crnioco6bl nostyueHust u
IpUMEHEeHHe KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83U8721

66

CrnoxHnble 3¢upsbl:
TOMOJIOTHUYECKUH P,

https://m.edsoo.ru/4AC5QIMALE



https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

obmas ¢opmyina,
u3oMepus u
HOMEHKJIaTypa

67

dusnueckue n
XUMHYECKHUE CBOUCTBA

3pupoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemrenne pacy€THbIX
3ajad: 0 ypaBHEHUIO
XUMUYECKON PEaKlny, Ha
olpenieneHne
MOJIEKYJISIPHOM (OpMYIIbI
OpPraHU4eCcKOTO BELIECTBA

https://m.edso00.ru/K51200HVD

69

[IpakTnueckas padora Ne
3. Perenne
AKCIEPUMEHTAIBHBIX
3a/1a4 1o Teme
"KapOoHOBBIE KUCIIOTHI.
Crnoxnbie 3¢upsr"

https://m.edso0.ru/OGEJG1Z6Q

70

Kupsbl: ctpoenue,
(dbuzuveckue u
XMUMHYECKUE CBOMCTBA
(ruaposus)

https://m.edsoo.ru/9SIVVGAD3

71

Oco6eHHOCTH CBOMCTB
AKHUPOB, COJIEPHKALIUX
OCTaTKH HEMPeeNbHbIX
KHUPHBIX KHCIOT. JKUPHI B
IIpUpoie

https://m.edsoo.ru/HAIOMQY A6



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6

72

MpI1a KaK COJIM BBICIIMX
KapOOHOBBIX KUCIIOT, HX
MOJOIIIEE ACHCTBUE.
ITonsarue o
CHHTETHYCCKUX MOIOIIHUX
cpeacrax (CMC)

https://m.edsoo.ru/YPLLO9UE7

73

I'eneTnyeckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJICOAEPKAITUX
OPraHMYeCKHUX BEIIECTB

https://m.edsoo.ru/A8FI5XVSU

74

Pacuétel no ypaBHEeHUAM
XUMHUYECKUX PEeaKIHil

https://m.edsoo.ru/LZ5VLL2BX

75

CucremMaTusanus
0000111eHE 3HAHUHN T10
TEME

https://m.edsoo0.ru/S8WM8F7D7

76

OO6mras xapakTepucTuka
YTJIEBOJIOB U
Kiaccuukanus
YIJIeBOA0B (MOHO-, TU- H
OJIMCAXaPHIbI )

https://m.edso0.ru/01RIX8HGR

77

Monocaxapuabl:
(buznueckue cBOiCTBa U
HaX0XJCHUE B IPUPOJIC

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue TIHOKO3bI, €€
3HAa4YEHUE B
KUA3HEIEATEIIbHOCTH
Oopranusma

https://m.edso0.ru/6LS9BLN9Q



https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q

79

Jucaxapupl: caxaposa,
MaJIbT03a U JIAKTO34.
Haxoxnenue B mpupoe u
MIPUMEHEHHE
JUCAXapuI0B

https://m.edso0.ru/0YDXJOOUH

80

[Tonucaxapuasl: cTpoeHue
MaKpOMOJIEKYJI,
¢buznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru/52Z6 UKUNG

81

TTousrtue 00
I/ICKYCCTBGHHI)IX BOJIOKHaX

https://m.edso0.ru/CPO60DRNM

82

Pemrenne pacueTHsIx
3aJa4d Ha ONpezAesIeHue
JI0JIM BBIXO/1a IPOJTyKTa
PEAKLIMU OT TEOPETUYECKU
BO3MO’KHOTO

https://m.edsoo.ru/FVQ99R8JH

83

Cucrematuzauus u
0000111eHE 3HAHUHA 110
pasneny

https://m.edsoo.ru/YTA71S0GH

84

KonTtponbHas padoTa no
TEME
"Kucnopoaconepxaiiue
OpraHUYECKUE
coenuHEHHS"

https://m.edso0.ru/40ZT3216M

85

AMuHBIL: K1accuuKkanms,
CTPOEHHE MOJICKYT,
oOmas ¢opmyna,

https://m.eds00.ru/64T9T10ZV



https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV

M30Mepusi, HOMEHKJIaTypa
U $pU3nIecKrue CBOUCTBA

86

XHUMHUYECKUE CBOMCTBA
A (paTHIeCKUX AMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHWIMH: CTPOEHUE
aHUJIMHA, 0COOCHHOCTH
XUMHYECKNX CBOMCTB
aHMJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObl nostydeHus u
MIpUMEHEHHE
annupaTHISCKUX aMUHOB

https://m.edsoo.ru/LCF82MVKH

89

AMWHOKHCIIOTHI:
HOMEHKJIaTypa U
n3omepus, pusnyeckre
cBoiicTBa. OTOENLHbBIE
MIPEACTaBUTENH O
AMHHOKHUCJIOT

https://m.edsoo.ru/RQOIQFGFVC

90

XuMudecKrue cBOMCcTBa
AMHHOKHCJIOT, X
OMOJIOrMYeCcKoe 3HaUYeHHE
amuHokuciiotr. CuHTe3 u
TUAPOJIN3 TIENTHIOB

https://m.edso0.ru/16QZ981XZ

91

besnku kak mpupoaHbIe
MOJIMMEPBI; CTPYKTYPBI
OEJIKOB

https://m.edso0.ru/C031GD96B

92

XUMHYECKHE CBOUCTBA
0OeIIKoB

https://m.edsoo.ru/67MDSJICA



https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA

93

A3zoTconepxaliue
reTePOLMKINYECKUE
COEJIMHEHMUSI.
HyxknenHoBbIe KHCTIOTBL:
COCTaB, CTPOEHUE U
OnosornvecKas poib

https://m.edso0.ru/6A9U8JK1G

94

[IpaxTrueckas padota Ne
4. Pemienue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 1o Teme
"AzoTconepxamiue
OpraHUYECKUe
coeuHeHus"

https://m.edsoo.ru/NC46Z2YR7

95

[TpakTrueckas padota Ne
5. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TEME
"Pacrio3HaBaHne
OpPraHUYECKUX
coequHeHun"

https://m.edso0.ru/4GSLO35TE

96

KontponpHas padoTa no
Teme "A3oTcoiepxkaniue
OpraHUYECKUe
coequueHus"

https://m.edso0.ru/R69Q6G80U

97

OCHOBHBIC TTOHATHS
XHUMHHU
BBICOKOMOJICKYJIAPHBIX
COCOUHEHHUI U METOIbI UX
CHUHTC3a —

https://m.edsoo.ru/7SVQS1I0ON



https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N

noJmMepus3anusa u
IIOJIMKOHACHCAIIUA

98

ITmacTMaccsl.
Yrunuzauus u
nepepaboTKa IIacTuKa

https://m.edsoo.ru/IU7EQ648Y

99

DNacTOMEpHI:
HaTypaJbHbIN
CUHTETUYECKUE KaydyKH.
Pe3una

https://m.edso0.ru/SO6ALFPLS8

100

BosokHa: HatypanbHBIe,
HCKYCCTBEHHBIE,
CUHTETUYECKHE.
[Tonumeps! criennaabHOTO
Ha3HAYCHUS

https://m.edsoo.ru/DQOJRVK4H

101

[TpakTrueckas padota Ne
6. Pemmenne
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
"Pacrio3HaBaHne
IUIACTMACC U BOJIOKOH"

https://m.edsoo.ru/Y1QQLRS0P

102

O0600611eHNE U
cucTeMaTu3anus
M3YyYEHHOI'0 MaTepuasia
10 TeMe
"BbICOKOMOTIEKYIISIPHBIE
coenuHeHus"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus!

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Atom. CocTaB aTOMHBIX

saep. XUMAYECKUH JIEMEHT.

N30TOmnEI

https://m.edsoo.ru/NOPBJ3G7J

CrpoeHue 3IIeKTPOHHBIX
000JI0YEK aTOMOB,
KBAaHTOBBIC YHCJIa

https://m.edsoo0.ru/9MTBPF8U5

Knaccuduxarus
XUMUYECKUX DJIEMEHTOB (S-,
p-, d-, f-amemenTHI)

https://m.edsoo.ru/MDGLT301C

Pacnpenenenue anekTpoHOB
110 aTOMHBIM OpOUTATISIM

https://m.edsoo.ru/HN5VJRET?2

DJIEKTPOHHBIE
KOH(UTypaluu aToMOB
3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUU

https://m.edso0.ru/56 M011PUG

DNEeKTpPOHHbIE
KOH(UTypaluu HOHOB.
DNEeKTPOOTPULIATENLHOCTh

https://m.edsoo.ru/3ZORH4PQL

Ilepuoarueckuil 3ak0H U
[Iepuonnueckas cucrema
XHMHUYECKHX 3JIEMEHTOB /JI.
H. Menpneneena, CBSI3b C

https://m.edsoo.ru/RRTS1FRBD



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD

COBPEMEHHOU Teopuen
CTPOEHUSA ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKUX
2JIEMEHTOB U 00pa3yeMbIX
MMM MPOCTHIX U CIOKHBIX
BEILIECTB I10 TPYIIaM 1
Tepuo1am

https://m.edsoo.ru/M2BG8LQGU

Cucremarusanus u
000011IeHNE 3HAHUH T10 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunpl XuMHu4yeckou CBA3H.
MexaHnu3mbl 00pa3zoBaHUs
KOBAJICHTHOH CBSI3H.
Boaoponnas cBsi3b.
MexMoIeKyIapHbIe
B3aMOJECHCTBUSA

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTB 1 BaJleHTHBIE
BO3MOYHOCTH aTOMOB.
CBsI3b 2JIEKTPOHHOM
CTPYKTYPBI MOJIEKYI C UX
reOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

Hpe,[[CTaBJ'IeHI/IH ()
KOMIIJICKCHBIX COCAMHCHUAX!
COCTaB U HOMCHKIJIATypa

https://m.edsoo.ru/PNUHMOOP5

13

BemecTsa MosIeKyIsIpHOTO U
HEMOJIEKYJIIPHOTO
cTpoeHus. Tumsl

https://m.edsoo.ru/40CASLVY3



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3

KPHUCTAJUIMYECKUX PELIETOK
U CBOIICTBA BELIECTB

14

[TonaTHE O AUCIIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUJHBIX pacTBOpax

https://m.edsoo0.ru/8QWSNJIMIO0

15

HctrHHBIE pacTBOPHI:
HACBIIICHHBIC U
HEHACBILICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatsr

https://m.edsoo.ru/MI12GZKJ8B

16

CriocoObl BBIpasKEeHUS
KOHIICHTPAIIUU PacCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3amau ¢
HCIIOJIb30BAHUEM MOHATHN
""MaccoBas JI0JIg
pacTBOPEHHOTO BelIecTBa",
"MoJIsIpHasi KOHLIEHTpanus"

https://m.edso00.ru/9Y YG9X6FN

18

Knaccudukanus u
HOMECHKJIaTypa
HEOPraHMYECKHUX BEIIECTB

https://m.edsoo.ru/Y3JUKOMC4

19

Cucremaruzanys u
0000111eHrEe 3HAHUN I10 TEME

https://m.edsoo.ru/7LEFEOFM5

20

KounTpossnas pabora o
temaMm "CTpoeHue atoma.
[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrtema
XUMHUYECKUX 3JIEMEHTOB /.
N. Menpeneera", "CtpoeHue

https://m.edsoo.ru/5ARJUK9HZ



https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ

BemecTBa. MHOTOOOpa3ue
BelecTB"

21

Krnaccudukarus
XUMHUYECKUX PEAKIINH B
HEOPraHUYECKOU U
OPraHU4eCKOM XUMHUH.
3aKoH COXpaHEHHUs MacChl
BEIIIECTB; 3aKOH COXpPaHEHUS
Y TIpEBpaIICHUS YHEPTUU
MIPU XUMHYECKUX PEAKIIHSIX

https://m.edsoo.ru/ZOMZM8REE

22

Tennossie 3¢ dexThI
XUMHUYECKUX PEAKIIUH.
Tepmoxumnueckne
YPaBHEHHUS

https://m.eds00.ru/9TSXHFMT4

23

Brranciaenus mo
YpaBHEHUSAM XUMHUYECKHUX
peakuuii u
TEPMOXHUMHUYCCKUM
YpaBHEHUSAM

https://m.edsoo.ru/\V5WAVUX0H

24

CKOpPOCTh XMMHUYECKOM
peakiuu, e€ 3aBUCUMOCTb OT
pa3au4HbIX (PaKTOPOB.
Karanus u xatanuszatopsl

https://m.edsoo.ru/DSEHND9EL

25

T'oMorennsie u
reTepOreHHbIE PEaKIINU

https://m.edsoo.ru/RN8POZ7YO

26

[TpakTtuyeckas padora Ne 1
1o TeMe "BnusiHue
pa3nuYHbIX (PAaKTOPOB HA

https://m.edsoo.ru/NGQO05JTY7



https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7

CKOpPOCTbh XUMUYECKON
peakuun"

27

OOpaTtumble U HEOOpaTUMBbIE
peakuuu. XuMHU4ECKOe
paBHOBecHe

https://m.edsoo.ru/XHPQ3BRAJ

28

[IpakTrueckas padora Ne 2
o teme "BnusiHue
pa3nuyYHbIX (PaKTOPOB Ha
MOJIO)KEHUE XUMHUYECKOTO
paBHOBecus"

https://m.edsoo.ru/UMB65DAVK

29

DIJIEKTPOJIUTHYECKAS
nuccoruanus. CUIIbHBIC B
ci1abble AIIEKTPOJIUTHI.
CreneHp IUCCOoIManun

https://m.edsoo.ru/8UIMTOHPOQ

30

HNonHoe npousBeneHne
BoJibl. Cpena BOJAHBIX
pactBOpOB. BogopoaHbiit
nokasatens (pH) pactBopa

https://m.edsoo.ru/7S6FNI1YU

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIHNE B paCTBOPax
ANIEKTPOJIUTOB

https://m.edsoo.ru/LSHMAMHLJ

32

[IpakTnueckas padota Ne 3
1o Teme "XuMU4ecKue
peakiuu B pacTBOpax
IEKTPOJIUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKUCIUTEIILHO-
BOCCTAaHOBUTEILHEIE
peakuuu. Baxueumue

https://m.edsoo.ru/AFSA7THSZT



https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT

OKHCIIUTCIIN U
BOCCTAHOBHUTCIIN

34

Meto1 37EKTPOHHOTO
(371€KTOHHO-MOHHOT0)
Oananca

https://m.edsoo.ru/LCSPR4PCZ

35

DNEeKTPOIN3 pacTBOPOB U
pacIuIaBOB BEIIECTB

https://m.edsoo.ru/7UCOBIP3Q

36

Pemrenne 3aga4u paznuyHbIX
TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenue 3aga4 pa3znmyHbIX
THUIIOB

https://m.edsoo.ru/REEKUYHAU

38

CucremMaTusanus
0000111eHNE 3HAHUH T10 TEME
"Xumuueckue peakiuu"

https://m.edsoo.ru/O0CUUKMF1

39

KonTtponsHas padota no
TeMe "XUMHUIecKHne
peakuun"

https://m.edso0.ru/E120ZSNS2

40

IlonosxeHne HeMeTaJIJIOB B
[Tepuoanueckoit cucreme
XUMHUYECKHX 3JIeMEHTOB JI.
. MenneneeBsa u
0COOEHHOCTH CTPOCHUS UX
atroMoB. Ou3nueckue
CBOMCTBa HEMETAJIJIOB

https://m.edso0.ru/S2T11G534

41

AJIJIOTpOIUS. HEMETAJUIOB
(Ha mpUMepe KUCIIOpoa,
cepsl, pochopa u yriepoa)

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

Bonopona: nosyaenue,
¢bu3nvecKkre 1 XUMHUECKUE
cBoricTBa. ['mapuel

https://m.edsoo.ru/EOAB3TJZ2

43

I'amoreHsl: HaX0XACHHUE B
MIPUPO/IE, CIIOCOOBI
noJtyueHusi, Gu3nyecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo0.ru/8ESM200XI

44

l"anorenoBoAOpOBI.
Baxwuerimmne
KHCJIOPOJICOIEpIKAIINe
COCTMHECHUS TAJIOTCHOB

https://m.edsoo.ru/FWWHG6A36J

45

JIaGoparopHsble u
MIPOMBIIIITIEHHBIE CIIOCOOBI
MOJIy4EHUS TaJIOT€HOB.
[IpumeHneHue ragsoreHoB u
HUX COEIUHEHNN

https://m.edsoo.ru/ULSR2WQ2T

46

[TpakTrueckast padota Ne 4.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
o Teme "["amoredsr"

https://m.edsoo.ru/VJHPY U202

47

Kucnopon: naboparophsie n
IPOMBIIUIEHHBIE CIIOCOOBI
NOJTy4eHHs, PU3MUECKHE U
XUMHUUYECKHE CBOWCTBA.
O3oH. [Ipumenenue
KHCJIOPOJa U 030Ha

https://m.edsoo.ru/5LQHHJCFF

48

OKCI/I,[[LI " ICPOKCUIBL

https://m.edsoo.ru/AMRVPMOQAI



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI

49

Pewrenue 3ana4d pa3nauyHbIX
TUIIOB

https://m.edso00.ru/Q8L50HZYY

50

Cepa: HaxOXIeHUE B
MIPUPO/IE, CIIOCOOBI
noJtyueHus1, Gu3nyecKue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo0.ru/3JASFNOQQOK

51

CepoBoopos, Cynb(uibl

https://m.edsoo.ru/PMO9PHT 23

52

Kucnoponconepxanme
COCTMHEHUS CEPHI.
Oco0eHHOCTH CBOWCTB
CEpPHOM KHUCIIOTHI

https://m.edsoo.ru/8TN3SZ505

53

[IpakTueckas pabora Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 33724
o teme "Cepa u eé
coequHeHus"

https://m.edso00.ru/9S76ZZRFW

54

A30T: HaxX0XJIEHHUE B
MIPUPO/IE, CIIOCOOBI
MoJTydeHus1, (Gpu3ndecKue u
XUMHYECKHE CBOMCTBA.
AMMUaK, HUTPHUJIbI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponaconepsxamiue
COEIMHEHMS a30Ta.
OCco0EHHOCTH CBOMCTB
a30THOM KHCJIOTEI

https://m.edso0.ru/271860BC3

56

[Ipumenenue a3ora u ero
coeIMHEHUN. A30THBIE
ynoOpeHus

https://m.edsoo.ru/MO1P034QF



https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF

57

docdop: HAXOKICHHE B
MIPUPOJIe, CIIOCOOBI
noJtyueHus1, Gu3nyecKue u
XUMHYECKHE CBOMCTBA.
®ochunst u pochun

https://m.edso00.ru/PXZ01Z20QS0

58

Oxcunpl hocdopa,
dhocdhopconepxamiue
kuciotel. Conu pochopHoit
KHCJIOTHI

https://m.eds00.ru/00ZT28DNQ

59

[Ipumenenne pocdopa u ero
coenuHeHuil. @ocpopHbie
yaoOpeHust

https://m.edso00.ru/99E3JYYTM

60

[IpakTueckas pabora Ne 6.
Pewrenne
SKCIEPUMEHTAJIbHBIX 3a7a4
o Teme "AzoT u pochop u
HUX coequHeHus"

https://m.edso00.ru/97LCBY XY2

61

VYraepoa: HaXOXKIACHUE B
MPUPOJIC, ATIOTPOIIHBIE
Mo duKanuu; GU3nIecKre
Y XUMHUYECKUE CBONCTBA,
MPUMEHEHHE

https://m.edsoo.ru/IWDS3OTDR

62

Oxcup yrnepona(Il), oxcnn
yraepoaa(IV), yronbnas
KHUCJIOTa U €€ COJIU

https://m.edsoo0.ru/6DLNT13TE

63

Pemenune 3amau Ppa3JInIHbIX
THUIIOB

https://m.edsoo.ru/PQWKCINJIX



https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX

64

KpeMHuuii: HaxoxaeHUE B
pPUPOJE, CIIOCOOBI
noJtyueHus1, Gu3nyecKue u
XMMHUYECKUE CBOWCTBA

https://m.edsoo.ru/R7FY3Y3BW

65

Oxcup xpemuusi(1V),
KpeMHHUEBasi KUCIIO0Ta,
CHJIMKAThI

https://m.edsoo.ru/NTQOS329K

66

[IpuMeHeHne KpeMHUS U €T0
coegunennii. CTeKII0, €ero
MOJIyuYeHHue, BUAbI CTEKIIa

https://m.edso0.ru/1XJ00600T

67

Pemenue 3agau pa3nmyHbIX
THUIIOB

https://m.eds00.ru/S5319XD1S

68

CucremMaTusanus u
0000111eHNE 3HAHUH I10 TEME
"HemeTtamisr"

https://m.edso0.ru/QCSGMOTFES

69

KonTtponpHas padota no
TeMe "Hemeramier"

https://m.edsoo.ru/\VPSTFCAFI

70

AHanus pe3ynbTaToB
KOHTPOJILHOU paboThl,
KOPPEKILHsI OIHO0K

https://m.edsoo.ru/LAOAONSJ7

71

IlonoskeHne MeTalJIOB B
Ilepuoanuueckoi cucreme
XUMHYECKUX DJIEMEHTOB.
OCoOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000TI0UYEK
aTOMOB METAaJIJIOB

https://m.edsoo.ru/57FR910QP1

72

Ob6mue dpuznueckue
CBOWCTBA METAJIJIOB.

https://m.edsoo.ru/ICNOR6AKW



https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1
https://m.edsoo.ru/1CNOR6AKW

IIpuMeHeHne MeTaIoB B
OBITY M TEXHUKE

73

CrinaBbl METaJIOB.
Koppo3sus meramios

https://m.edso00.ru/1V3XS7EXT

74

Pemrenue 3ana4u pa3nnyHbIX
TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DNEKTPOXUMHUUECKUN Psifl
HaIpsHKEHUHA METaJUIOB.
O611ue crnocoObl NOTYyYEHUS
METAJUIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO01as XxapakTepucTuKa
MeTauioB [A-rpynmst
[Tepuoanueckoit cucTeMsl
XUMHUYECKUX DJIEMEHTOB.
Harpwuit u xanuii:
nojy4deHue, Gu3nIecKue u
XHMHWYECKIE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCIUHEHUM

https://m.edsoo.ru/W4VVWNSJ5E

77

OO6mras xapakTepucTuKa
MetauioB [IA-rpynmnbl
Ilepuouueckoit cucTeMbl
XUMHYECKUX DJIEMEHTOB.
Maruuii U KaJabluin:
noJiyueHue, Gu3ndecKue u
XUMHYECKHE CBONCTBA,
MIPUMEHEHUE MPOCTHIX
BEIIIECTB U UX COCAUHEHUI

https://m.edsoo0.ru/Q4YBTZ3RY



https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY

78

JKECTKOCTE BOABI U CIIOCOOBI
€€ yCTpaHEHHUs

https://m.edso0.ru/609WLKNTN

79

ANIOMHHMIL: TIOJTy4EHUE,
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/OZHBSJBQ6

80

AmpoTepHbIe cBOliCTBa
OKCHJIa U THJIPOKCH]IA
ATIOMHUHMS,
TUIPOKCOKOMITIIEKCHI
QTIOMHUHMS, UX IPUMEHEHHE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenue 3agau pa3nmyHbIX
THUIIOB

https://m.edso0.ru/ZCTJX7CQ3

82

[IpakTueckas pabora Ne 7.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
1o Teme "MeTaluisl TIIaBHBIX

noarpymnm"

https://m.edsoo.ru/ZR9H28T3K

83

OO6mras xapakTepucTuKa
METAJIJIOB MOOOYHEIX
noarpymn (b-rpyrim)
Ilepuonuueckoit cucTeMbl
XUMHYECKUX DJIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

dOu3nvecKue U XUMUYECKHE
CBOICTBa XpoMa M €ro
CO€OUHEHMH, UX
IIPUMEHEHHE

https://m.edsoo.ru/EMH85BONN

85

Baxkueiiniue coeiMHeHUA
Maprasxua. [lepmanranar

https://m.edsoo.ru/TVZPFX8X4



https://m.edsoo.ru/6O9WLKNTN
https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4

Kajaus, €0 OKUCINUTCIIbHbBIC
CBOICTBA

86

d)mnqecmle U XUMHWUYCCKHUC
CBOMCTBA K€JIe3a U €T0
coenuHenu. Ilomyuenue n
MIPUMEHEHHE CILJIABOB
Keesa

https://m.edsoo0.ru/71YSMIGSD

87

duznuecKkne U XUMHUICCKHUE
CBOMCTBA MEIH U €€
COCIUHECHHH, NX
NPUMEHEHHE

https://m.edso00.ru/GET2L9K3X

88

dusznueckrue U XUMHUYECKHUE
CBOIICTBA IIMHKA U €r0
COCIMHEHNH, UX
MPUMEHEHHUE.

' apOKCOKOMILIEKCHI IMHKA

https://m.edsoo.ru/O4C50Q0KBEJ]

89

[TpakTruueckast padota Ne 8.
Pemenue
AKCIEPUMEHTAIbHBIX 3a7a4
1o teme "MeTtaiuibl
MOOOYHBIX MOATPYII"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenue 3amgau Pa3INIHbIX
THUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O06006111EHNE U
CHCTEMATHU3AIIH
M3Y4YEHHOTO MaTepuasa 1o
TeMe "MeTamisr"

https://m.edsoo.ru/NHKRDJUTS



https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS

92

KonTtponsnas pabora o
teme "MeTais!"

https://m.edsoo.ru/4Z262V30B1

93

AHaJIU3 pe3yabTaToB
KOHTPOJIbHON paboTHhl,
KOPPEKIIUS OIIMO0K

https://m.edso0.ru/KGZODOKTT

94

Ponb xumun B o6ecrieueHun
YCTOMYHMBOTO Pa3BUTHUSA
yenoseyecTsa. [lonarue o
Hay4HBIX METOJIaX
HCCIIE0BaHUS BEIECTB

https://m.edso0.ru/SSTSRWKS8

95

Hayunble mpuHIUIIBL
OpraHu3aui XUMUYECKOTO
MIPOU3BO/ICTBA.
[TpombImneHHBIE CIOCOOBI
MOJTyYCHHS] BAXKHEHUIITNX
BEIIECTB

https://m.edsoo.ru/\V4Y20W8UR

96

XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaIoIllel Cpe/Ibl U ero
MOCJIEICTBUS

https://m.edsoo.ru/HFYWAQ1VW

97

XuUMUS U 3I0pOBbE
yenoBeka. JIekapcTBEHHBIE
cpencTBa

https://m.edsoo.ru/992MUF415

98

Xumus numy. Pons xumnu B
oOecIieueHnH MUIIEBON
0e30MacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

KocMmernueckue u
nap@roMepHbIe CpeACTBa.
BbriToBag xumus

https://m.edsoo.ru/0V85PPBKW



https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW

XuUMHUS B CTPOUTEIILCTBE.
100 Baxueiime cTpouTesbHbIE

1 KOHCTPYKLIMOHHBIE
MaTepuabl

https://m.edsoo.ru/5FX2N2T3J

XHUMHUS B CEIBCKOM
101 xo3siicTBe. Opranuyeckue u
MUHEpaJIbHbIE y100peHUs

https://m.edsoo.ru/YY395R0QAJ

Cucremarusanus u

102

00001IIeHNE 3HAHUH 10 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB
1O ITTPOI'PAMME

102



https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9

MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Konx nposepsiemoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
oOpa3zoBaHus

1

Brnanenue cucteMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOIINE TOHATHS (XMMUYECKUN DIIEMEHT, aTOM, U30TOIIHI,
9JIEKTpOHHAs 000J0YKa aToma, S-, p-, O-3JeKTpOHHBIE OpPOHTAIH
aTOMOB, OCHOBHO€ U BO30Y)XKJIEHHOE COCTOSIHUE aTOMa, HOH, MOJIeKyJa,
BJIEHTHOCTh,  AJIEKTPOOTPHLATENILHOCTh,  CTEMEHb  OKHCIICHHS,
XMUMHYECKasi CBs3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpUIAM3ALUS
aTOMHBIX OpOWTaNel, KpUCTAIUTMYECKass PEmETKa, MOJb, MOJISpHAs
Macca, MOJISIPHBI O0O0BEM, MOJSpHAs KOHIIGHTPAIUS, pPacTBOPHI
(MCTHHHBIC, JTUCIIEPCHBIC CHCTEMBI), KPUCTAIIOTHIPATHI, YIIIEPOTHBII
ckener, (yHKIMOHANbHAS TPYIA, pajuKai, U30MEpbl, CTPYKTYpHas
dbopmymna, wu3oMmepus (CTpYKTypHas, TeoMmeTpuyeckas  (Iuc-,
TpPaHCU30MEpHS), TOMOJIOTUYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCJIOPO/I- ¥ a30TCOMIEPKAIUE COSAUHEHUS, OMOJIOTMYECKH aKTUBHbIE
BenecTBa (yrJieBoIbl, JKUPBI, OCIIKH ), MOHOMED, TIOJTUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJICKYJSIPHBIE COEAUHEHUS, KPEKUHT, PUDOPMHUHT,
TUNBl  XUMHYECKUX peakuuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30- M DSHJIOTEPMHUYECKHE, pEaKIUu HOHHOTO OOMeHa, IoMo- U
reTeporeHHble, 00paTuMble U HEOOpaTHUMBbIE), PACTBOP, AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHL,  DJEKTPOJIUTHYECKAss  JUCCOLMAlUs,  CTENeHb
JMCCOLIMAIINY, OKHUCIIUTENb, BOCCTAHOBHUTEIb, JJIEKTPOIU3, CKOPOCTh

XHUMHYECKOU pCaKnuu, XUMHYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH W 3aKOHBI (TEOPHS XHUMHUYECKOTO CTPOCHHS OPTraHUYECKHUX
BeulectB A.M. ByrnepoBa, TeOpus 3JE€KTPOJIUTHUECKON IUCCOLMALINH,
[Mepuonuueckwnii 3akon J[.M. MenneneeBa, 3aKk0OH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK XWMHUHU, MUPOBO33PEHUYECKHUE
3HaHMUs, JIe)KalMe B OCHOBE NOHUMAaHUS IPUUYUHHOCTH U CUCTEMHOCTHU
XUMHUUYECKUX SIBJICHUM, COBPEMEHHBIE NPEACTABICHUS O CTPOEHUHU

BCIICCTBA HA AaTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIPHOM YPOBHAX




1.3

MMpEaACTaBJIICHUA 0 MEXaHU3Max XUMHYCCKUX peaKLII/If/'I,
TCPMOJUHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX ux

IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUU, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTHUECKHE CBEICHUS O CBOWCTBAX, COCTaBe, IOJYYCHUU U
0e30MacHOM  HCIIOJB30BAHMM  BAXXHEWUIIUX  HEOPraHUYECKUX U
OPraHWYECKUX BEIIECTB B OBITY W TPAKTHYECKOU NEATEIHHOCTH

YCI0BCKa

1.5

O6HII/I€ HAY4YHBIC ITPUHIUIIBI XUMHUYCCKOTO MPOU3BOJACTBA (Ha nmpumMepe
IMPOU3BOJACTBA CCpHOI\/JI KHUCJIOThI, aMMHaKa, MCTaHOJIia, nepepa60TI<I/I

He(PTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC TIPHU3HAKKM W B3aMMOCBA3bL HU3YUCHHBIX HOHHTHﬁ,
OPUMCHATb COOTBCTCTBYIOIIWEC IMOHATHUA IPU OMNHCAHHUU CTPOCHUSA U

CBOWCTB HEOPTraHWYECKUX U OPraHMYECKUX BEIIECTB U UX MTPEBPAILCHUI

2.2

B3aUMOCBSI3b XMUMHUYECKHX 3HAHUM C TMOHATUSIMHU U TPEJICTABICHUSIMHU
JIPYTUX MPEeIMETOB /iisi 00JIee 0CO3HAHHOTO TIOHUMAHHMS U 0OBSICHEHUS

CYUIHOCTH MaTepUaIbHOTO €JMHCTBA MUpA

ChopMupoBaHHOCTH YMEHHUS UCIIOJIb30BATD:

3.1

HAaUMEHOBAHMSI XHUMHYECKUX COCAMHEHUH MEXIyHapOoJIHOTO CO03a
TEOPETUYECKOW U MPHUKIATHOM XUMHH M TpPUBUAIbHbIE Ha3BaHUS
BEIIECTB, OTHOCSIIUXCA K H3YYEHHBIM KJlacCaM OpraHUYEeCKUX H

HEOPraHNM4CCKUX COGI[I/IHCHI/Iﬁ

3.2

XUMHUYECKYI0 CUMBOJIUKY JUISl COCTaBJIEHUSI (POPMYJ HEOPTraHUUYECKHX
BEUIECTB,  MOJIEKYJISIPHBIX M CTPYKTYPHbIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYII OpraHUYEeCKUX BEIIECTB

CdopmupoBaHHOCTH YMEHUS KIACCUPHUITUPOBATE:

4.1

HCOPraHn4dCcCKUeC BCHICCTBA, CAMOCTOATCIILHO BLIﬁI/IpaTL OCHOBaHUA H

KPUTCPUHN I KJ'IaCCI/I(I)I/IKaLII/II/I N3y4acMbIX XUMHWYCCKUX 00OBEKTOB

4.2

OpraHu4eCKUcC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHUA H

KPpUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaLII/II/I N3y4acMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3NUYHBIM TpU3HAKaM (YMCIy U COCTaBYy PEardupykoIIMX BEIIECTB,
TEmoBOMY J(PQEKTy peakiMy, HW3MEHEHUIO CTeleHed OKUCIeHHUs

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTaJ'II/I3aT0pa)

C(bOpMI/IpOBaHHOCTL YMCHUSA XapaKTCPU30BaATh JJICKTPOHHOC CTPOCHHUC
aTOMOB (B OCHOBHOM H B036y)KIIéHHOM COCTOSIHI/II/I) U HOHOB

XUMUYECKUX neMeHToB 1 —4 nepuooB [lepuoanueckoii cuctemsi J[. 1.




MeHﬂeﬂeeBa M UX BAJICHTHBIC BO3MOXXHOCTH, UCIIOJIb3ys NOHATHUA S-, p-

, d-3NIEKTPOHHBIC OPOUTAIIH, SHEPICTUIECKIE YPOBHH

ChopMupoBaHHOCTh yMEHHSI OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX IEMEHTOB U 00pa3yeMbIX UMHU COEIUHEHMH 110

IIEPUOIAM U IpyIIaM

ChopMupoBaHHOCTE yMEHHUS COCTABIIATH YpPaBHEHUS XUMHUYCCKUX

peaKkuui U pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ IIoCcpeaACTBOM

COCTABJICHUA 3JICKTPOHHOTO OanaHca 3TUX peaKHI/Iﬁ

7.2

YpPaBHEHUSI PEAKLUUN PpA3NMYHBIX THUIIOB; IIOJHBIE M COKpAllEHHbIC
YpaBHEHHUs peakluil HOHHOrO OOMEHa, YYHUTBIBas YCIOBHUS, NpU

KOTOPBIX 3T PC€aKIMU UAYT 10 KOHI[A

7.3

peakIuii TUIPOIN3a, PEAKIUHA KOMIUIEKCOOOpa3oBaHus (Ha TmpuUMepe

TUAPOKCOKOMILJIEKCOB IIMHKA M aJTFOMUHUS)

CpopMHpOBaHHOCTH YMEHHUS TIOATBEPKIATH:

8.1

Ha KOHKPETHBIX IPUMEpax XapakTep 3aBHCHUMOCTH PEaKIIMOHHON
CIIOCOOHOCTH OPraHWYecKUX COEJAWHEHUH OT KPaTHOCTM M THUMA
KOBAJICHTHOM CBSI3U (O- M T-CBSA3M), B3aUMHOTO BIIMSIHHS aTOMOB U
IpyNI aTOMOB B MOJIEKyJaX, a TakkKe OT 0COOEHHOCTeW pealu3aluu

Pa3TUYHBIX MEXAaHU3MOB MPOTEKAHUS peaKknui

8.2

XapaKTCPHbIC XHMHYCCKHC CBOMCTBA BCIICCTB COOTBCTCTBYIOIUMU

OKCIICPUMCHTAMH U 3allUCAMU ypaBHCHHfI XUMHUYCCKUX peaKuHﬁ

ChopMupoBaHHOCTh YMEHHUS XapaKTEPH30BaTh COCTAaB U BaKHEHIINE
CBOMCTBa BEILECTB, MPUHAIICKAIUX K OMpPENeNEHHBIM KjlaccaM U
IpynmnaM CcoeIuHEeHUN (IPOCThie BEIIeCTBA, OKCUIbI, THUAPOKCHUIBI,
COJIM; YTIIEBOJOPOJIbI, TPOCThIE APUPHI, CIIUPTHI, (HDEHOIBI, aTbIACTUIbI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIOXKHBIE S(UPBI, KHUPBI, YIIIEBOIbI,

aMUHBI, aMUHOKHCJIOTHI, OCIIKH )

10

ChopMupoBaHHOCTh YMEHHUS MPOBOJUTH PACYETHI MO XUMUYECKUM
dopMynamM U ypaBHEHHUSIM XHMUYECKUX PEAKLIUN C HCIOIb30BAHHEM

(1)I/I3I/I‘{eCKI/IX BCJIIMYHH:

10.1

MacCChI (O6’béMa, KOJIMYCCTBA BCH_ICCTBa) MMpoOAYyKTa p€aKkuuu, €CJIM OJHO
N3 HUCXOJHBIX BCEHIECTB MJaHO B BHJAC pacTBOpa C onpenenéHHoﬁ
MAacCOBO# gonen paCTBOpéHHOFO BCIICCTBA UJIK JaHO B H30BITKE (I/IMeeT

IIPUMECH)

10.2

MaccoBOM MM 00BEMHOM JI0JIM, BBIXO/1a MPOJAYKTa PEaKLIUU




10.3

TEIUIOBOTO 3P deKTa peakiuit

10.4

00BEMHBIX OTHOLLIEHUN I'a30B

10.5

M0 HAXOXKJCHUIO XUMUYIECKOU (POPMYITBI BElecTBa

11

Bianenue cucrteMoll 3HaHMM O METOJIAaxX HAYYHOI'O IO3HAHMS SIBJICHUHN
IPUPOJIbI, HCIIOJIB3YEMBIX B €CTECTBEHHBIX Haykax M YMEHHE
OPUMEHSTh O3TH 3HAHUS TPU DSKCIEPUMEHTAIBHOM MCCIIEI0BAaHUU
BEIIECTB U JUIs OOBSCHEHUS XUMHUECKUX SBJICHUN, HUMEIOIIUX MECTO B
IpUpOJIe, MPAKTUUECKON AEATEIbHOCTH YEJIOBEKa M B IMOBCEIHEBHOM

KHU3HHU

12

CpopMUpOBaHHOCTh YMEHHUSI TPUMEHSTH (HMCIOJIH30BaTh) 3HAHUA O
COCTaB€ M CBOICTBaxX BEIIECTB MJSI SKCIEPUMEHTAIHLHON TPOBEPKU
TUTIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEHW MPOTEKAHUS XHUMHUYECKUX
peakuuii W TIPOTHO3UPOBAHMSI BO3MOXHOCTEH WX OCYIIECTBIICHUS,
CHUCTEMHBIC XUMUYECKUE 3HAHUA i1 OOBSICHEHUS M TIPOTHO3HPOBAHUS
SBJICHUH, WMEIONINX E€CTECTBEHHOHAYYHYIO TMPUPOY; UISl TPUHSATHS

TPaMOTHBIX PEIICHHI MTPOOJIeM B CUTYalIUsIX, CBI3aHHBIX C XUMUEH

13

ChopmMupoBaHHOCTh YMEHHUS TUIAHUPOBATH U MPOBOIUTH XUMHUYECKUMA
SKCIIEPUMEHT (MOJy4YeHHE M HM3y4eHHE CBONCTB HEOPraHUYECKUX U
OpraHUYECKHUX BEIECTB, KA4YE€CTBEHHbIE pEaKIUN YIJIEBOJAOPOJIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOEPKAIINX OPraHUYECKUX BEIIECTB,
pelieHne  IKCHEpUMEHTAlbHBIX  3aJad 10  pPaclo3HaBaHUIO
HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB) C COOJIOJCHHEM IPaBUII
Oe3omacHOro  oOpamieHuss ¢  BellecTBaMH M JaOOPATOPHBIM
o6opynoBanueM; GOpMYITHPOBATH LIETH UCCIEAOBAHUS; TPEJICTABIATH B
paznuuHON Qopme pe3ynabTaThl ASKCIEPUMEHTa, AaHATU3UPOBaTh U

OLCHUBATh UX TOCTOBCPHOCTH

14

ChopMHUpOBaHHOCTh YMEHHSI OCYILIECTBIISITh IIeJICHANPABICHHBINA MTOUCK
XUMHUYECKOW WHGOpMAIMM B pa3IMYHBIX HMCTOYHHMKAX (HaydHas U
yueOHO-HayyHasl JHUTeparypa, CpeACcTBa MaccOBOMl MH(OPMAIIMHU, CETh
WuTtepner u Apyrue), KPUTHYECKH aAHAIU3UPOBATh XUMHYECKYIO
uH(popMalrIo, mepepadarsiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUH C

MOCTaBJICHHOW y4eOHOI 3amaueit

15

CchopMHpPOBaHHOCTh yYMEHHSI TPOTHO3MPOBATh, AHAJIM3HPOBATH U
OLIEHMBaTh HMH(OPMALMIO C TO3ULIUN 3KOJIOTHYECKOM O0e301MacHOCTH
HOCIE/ICTBUIM OBITOBOM M NMPOU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKa,
CBSI3aHHOM C mepepabOTKON BelecTB; CPOPMHUPOBAHHOCTb YMEHHH

O0CO3HaBaTb OIIaCHOCTD BO3JICHCTBUS Ha JKHUBBIC OpraHusMsbIl




OHpeI[eJIéHHBIX BCIICCTB, IIOHMMAas CMbBICII IIOKa3aTcJId HpCHCJ’IbHOfI
I[OHYCTI/IMOI;'I KOHICHTpAIMKM, W IIOACHATH Ha IIpUMCEpaAx CITOCOOBI
YMCHBIICHHA W TMPCAOTBpAICHHUA HUX BPCAHOTO BOSHCﬁCTBHﬂ Ha

OpraHusm 4€JI0OBCKa




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

O XuUMHUmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHast MOJEb CTPOEHUS aToMma. Pacripenenenue
OJICKTPOHOB II0 JSHCPIrCTHYCCKHUM YPOBHIAM. KﬂaCCI/I(l)I/IKaHI/ISI XUMHUYCCKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHUS SPHEPreTUUECKUX YPOBHEH aToMOB (S-, pP-,
d-anementoB). OCHOBHOE ¥ BO30YKJIEHHOE COCTOSIHHSI aTOMOB. DIJIEKTPOHHAS

KOH(Uryparus atoma. BajaeHTHbIEC 37IEKTPOHBI

1.2

[lepuonnueckas cucrema xumuyeckux dsnemeHtoB J[.M. Menneneesa.
®usnueckuit cmeica Ilepuoanueckoro 3akona J[.M. Menneneesa. [Ipuunnel u
3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB 3JIEMEHTOB W HX COEAUHEHHHU MO
MepuojiaM M rpynmnamM. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHI/Iﬁ, BBICHIMX OKCUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1EKTpOOTPUIIATETLHOCTD. CTENEHb OKUCICHUS

1.4

Bunet  xumuueckod  cBsi3M  (KOBaJIGHTHas, HWOHHAs, MeTaJUIMYecKas,
BOJOpPOJHAs) M  MexaHu3Mbl e€ oOpa3oBaHusa. MeXMOJIEKyIsIpHbIE
B3auMO/JIeHcTBUS. BeriecTBa MOJNEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOCHUS.
Tunbl KPUCTATIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIIA

KPHUCTAJUIMYECKOU PEIIETKU

1.5

Xumudeckass — peakiusa.  Knaccupukamus — XMMHUYECKUX — peaklWii B

HeopraHqucxoﬁ u OpFaHquCKOﬁ XAMHHU. 3aKOH COXpaHCHHA MACChI BCIICCTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMuyecknx peakiuii. TepMoxuMuueckue ypaBHEHUS

1.8

O6paTI/IMLIe PCaKIuu. XHUMHYECKOE paBHOBCCHC. (DaKTOpLI, BIIMAOIIHNEC Ha

COCTOSTHHE XUMHUUYECKOro paBHoBecud. [ Ipuniun Jle [llarense

1.9

9J'IeKTpOJ'II/ITI/I‘IeCKa$I AJucconuanus. CunbHble U caa0ble QJICKTPOJIUTLI. Cpezla
BOJHBIX PACTBOPOB BCHICCTB: KHUCJIAd, HeﬁTpaanaﬂ, mecJIo4YHasd. CreneHb

Jucconyanuy. Peakiyuyu HOHHOTO oOMeHa

1.10

IMunponus coneii. MonHoe npousBeaeHue Bosl. Bogopoausrii mokaszarens (pH)

pacTtBopa

1.11

CnocoObl BbIPpAKCHUSA KOHIOCHTpALU pacTBOPOB: MaccoBas H0JIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAasA KOHUICHTpALUA. Hacepimenaele u

HCHACBIIICHHBIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOF NapaThl




1.12

OKHCIIUTENHEHO-BOCCTAaHOBUTENbHBIC peakiuu. [loBeieHre BelecTB B cpeiax C

pa3zubiM 3HaueHueM pH. MeToapl 51eKTpoHHOrO Oaianca

1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMHUH

2.1

Knaccudukarus HEOPraHUYECKUX COCVHECHUM. Homenknarypa

HCOPraHN4YCCKUX BCUICCTB

2.2

XUMHYECKHUE CBOMCTBA BAXKHEUIIUX METAJUIOB (HATPUM, Kajaui, KalbIuH,
MarHui, aJfOMHHUH, ITUHK, XpOM, >KeJIe30, MeJlb) U UX coeAuHeHui. OO0mme

CrocoObI MOJyYEHUS METAJIJIOB

2.3

XUMHYECKHE CBOMCTBA BAXKHEWUIIWX HEMETAIOB (TajJOT€HOB, CEPHI, a30Ta,
dochopa, yriepoga W KpeMHMs) U HX COeAMHEHUM  (OKCHIOB,

KHCIIOPOICOAEp KAILUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enetmueckas CBI3b HCOPraHNn4€CKUX BEHICCTB, NMPUHAMICKAINX K

Pa3IMYHBIM KiIacCcaM

2.5

Wnentuduxanus Heoprannueckux coenHeHui. KauecTBeHHbIE peaKkIuu

Ha HCOPraHNM4YCCKHUEC BEIICCTBA U HOHEBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHBIE TOJIOKEHUS TEOPUM XUMHUYECKOTO CTPOCHUS OPraHHMYECKUX
coenquuennit A.M. bytiiepoBa. YTJIepoaHbIN CKEJIET OPraHMYECKON MOJIEKYIIbI.
KpatHOoCTh XMMHUYECKOU CBSI3H. S- U P-CBS3H. SP3-, SP2-, SP-ruOpuanu3anuu
opOuTasnei aroMOB yriepoja. 3aBUCMMOCTb CBOMCTB BELIECTB OT XMUMHYECKOTO

cTpoeHust MoJiekyi. ['omonoru. ['omonoruyeckuii psa. MzoMepust 1 ©130Mepbl

3.2

[lonstne o dyHkuuonaneHoM rpynme. OpueHTanuoHHBIE  3()(EKTHI

3aMECTUTENIEH

3.3

[IpencraBnenne o kiaccupukalud opraHudeckux BemiecTB. Homenkiarypa
OpPraHMYECKUX COEAMHEHUN (cucTemMaTudeckas) W TpUBHUAJIbHBIE HA3BaHUSA

Ba)KHEHIITHX HpeHCTaBI/ITeHCﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CBOOOIHOpAIMKAIBHBIH W HWOHHBIA MeEXaHW3Mbl peakuuu. [loHsATHEe O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuno 3aiiiieBa

3.5

AJIKaHBI. XuUMUYEeCKHe CBOMCTBa AJIKaHOB: raJoreHUPOBAHUE,
JETUIPUPOBAHUE, TEPMHUYECKOE pPAa3JOKEHHE, KPEKUHI, H30Mepu3alus,
ropenue. Ilomydenue ankanoB. [luknoankanel. Crenuduka CBONUCTB
IIUKJIOANIKAHOB C MajbiM pa3MepoM IHKIA. Peakiuu mOpuCcOeNWHEHUS U

paauKaJIbHOTO 3aMCIICHHU A

3.6

AIKeHbI. XHUMUYECKHE CBOICTBA: pcaknuun IMPUCOCANHCHUSA

(TaHOTeHI/IpOBaHI/IC, THAPHUPOBAHUC, TUAPOTAJIOTCHHUPOBAHUC, FI/II[paTaI_II/I}I),




TOpCHUA, OKUCIICHUA U IMOJIUMCPU3AlNH. HpOMBIH_UIeHHLIe n ﬂa60paT0pHHe

COCOOBI OJTYYEHUS AJIKEHOB

3.7

Ankaauenbl. XMMUYECKHE CBOMCTBA aJKaJUEHOB: PEAKLUU IPUCOEAUHEHUS
(rugpupoBaHue, raJIorTeHUPOBAHKE), TOpeHus U nojaumepusauuu. [lomyuenue

aAJIKaAUCHOB

3.8

AJKUHBL. XHAMHUYECKUE CBOMCTBA: peakuuu IIPUCOEINHEHUS
(ranoreHupoBaHue, rTUAPUPOBAHNE, TUIpATALIUS, THIPOTATIOT€HUPOBAHUE) KaK
croco0 TOJydeHHs TOJIMMEPOB M JPYrUX MOJE3HBIX MPOAYKTOB. Peakumu
3amenieHus. ['opeHue ameTwieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOIO

IIaMCHU U1 CBAPKU U PE3KH MCTAJLJIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbsl. XUMHYECKHE CBOMCTBA O€H30Ja: PEAKIUU AJIEKTPOPHIHLHOTO
3aMelleHus, MPUCOEAUHEHUs (TUApUpPOBaHME, TrajoreHupoBaHue). Peaxmus
ropenusi. OCOOCHHOCTH XUMUYECKUX CBOMCTB ToJryosa. [lomydenne GeHzoua.
OcoOCHHOCTH XMMHYECKHX CBOWCTB cTHpoja. l[lomuMmepusamus cTupoJa.

CrocoOplI MoTy4eHHsT ¥ IPUMEHEHNE apOMATUUECKHUX YTIEBOJOPOIOB

3.10

Crouptel. IlpenenpHble OJHOATOMHBIE CHUPTHL. XUMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C HATpUEeM KaK CHOcoO0 YCTaHOBJIEHUS  HaJU4Us
THIPOKCOTPYNIBI, C TaJOreHOBOJOPOJAaMHM Kak CHOCO0  MOJIydyeHHs
pacTBOpHUTENIECH, BHYTPHU- W MEKMOJICKYIsIpHas Jeruaparanusa. Peaknns
ropeHus. Ilomydenue sraHona: peakuust OpOXKEHMs IUIIOKO3bI, TMApATaIUs
STWJICHA. OTWICHIVIMKOJIb W IJIMLEPUH KAaK INPEACTABUTEIN IPEACIbHBIX

MHOT'0aTOMHBIX CITMPTOB

3.11

®enHon. XumMudeckre cBoiicTBa (heHosa (peakuuu ¢ HaTpUeM, THAPOKCHIOM

HaTpusi, Opomom). [Tonydyenue dpenora

3.12

Anpnerusibl. XMMHUYECKUE CBOMCTBA MPEACIbHBIX AJIbJIETU/IOB: THAPUPOBAHUE;
KaueCTBEHHBIC PEAKIMU Ha KapOOHWIBbHYIO TPyNIy (peakuus «cepeOpsHOro
3epkanay, B3aumojeiictBue ¢ ruapokcunom wmenu (II).  Ilomyuenue
MpEeNCIbHBIX aJIbJCTUIOB: OKHUCJICHUE CIHUPTOB, TUJpaTallds aleTUJICHA.
AIIETOH KakK TIpPeACTaBUTENh KETOHOB. OCOOCHHOCTH pEaKIMU OKHCICHUS

allCTOHa

3.13

Kap6OHOBLIe KHCIOTEl. XMMHUYECKHE CBOMCTBA MPEACIbHBIX OTHOOCHOBHBIX
Kap6OHOBLIX KUCIOT. (OCOOCHHOCTH XUMHUYECKUX CBOICTB MypaBLHHOﬁ
KHUCJIOTHI. HOJ'IyLIeHI/IC NpeaACIIbHBIX OAHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT:
OKHCJICHHUEC aJIKAHOB, AJIKCHOB, ICPBUYHBIX CIHUPTOB, aJIbACTUIOB. Bricime

IMPEACIIbHBIC U HCIIPEACIIbHBIC Kap60HOBBIC KHUCJIOTBI

3.14

Crnoxuble >¢pupel ¥ KHpbl. CrHocoObl MOJYYEHHs CIOXHBIX 3(HUPOB.

Ob6patumocth peakiuu 3tepudukanu. [IpumeHeHne ClIoXHBIX 3(UpOB B




NUIIEeBON U napdroMepHOl MPOMBIIIICHHOCTH. JKUPHI KaK CIOXHBIE 3(PHUPHI
[JIMIEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT. XMMHYECKHE CBOWCTBA YKUPOB:
THJIPUPOBAHUE, OKUCICHUE. [ MApOonM3, UM OMBUICHHE, KUPOB KaK CIIOCO0
IPOMBILIJIEHHOTO MOJIy4YEHUS COJIEH BBICHIMX KapOOHOBBIX KMCIOT. MbLI4 Kak

COJIM BBICHINX Kap6OHOBI)IX KHCIIOT

3.15

XUMHYECKHEe CBOMCTBA TJIFOKO3BI: p€akuuu C Yy4aCcTUCM CIHPTOBBIX U
aJbJIETMIHOM TPYII U MOJIOYHOKHCIIOe OpokeHue. IIpuMenenune riokossl, eé
3HaYeHUE B IKU3HEICATEIbHOCTH oOpraHus3Ma. Jlucaxapuiel: caxaposa,
ManbTo3a. BoccraHaBimBaromye M HEBOCCTAaHABIMBAIOILIME JUCAXAPHUJBI.
I'unponus nucaxapupos. Ilomucaxapunabl: Kpaxman, riaukoreH. CrTpoeHue
MaKpOMOJIEKYJI KpaxMmaia, IIMKOIeHa M LeJIroso3sl. dusndeckue CBOMCTBA
Kpaxmajla M Ie/UIIoJ03bl. XUMHYECKHE CBOMCTBA KpaxMmana: THIpOJIu3,
KayeCTBEHHasl peakuuss C HOJOM. XHUMHUYECKHE CBOMCTBA LIEJUIIOIO3bI:
TUJPOJIN3, TNOJdydeHue 3QUpoB LeiIroso3bl. [loHsATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIIMH C BOJOU, KHCIOTaAMH,
peaKum{ I‘OpeHI/Ifl. AHI/IJ'II/IH KakK HpeI[CTaBI/ITeJ'IB apOMaTI/IquKI/IX AMHWHOB.
XWMHUYECKHUE CBOWCTBA AHWJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, oxucieHue. I[lomydyeHne aMHUHOB aIKWIMPOBAHHMEM aMMHaka |

BOCCTaHOBJIEHUEM HUTPOIPOU3BOIHBIX YIIIEBOJIOPOIOB

3.17

AMUHOKHUCIOTHL U O€JIKH. AMUHOKHUCIOTHI Kak aM(OTEpHble OpraHUYecKue
coenuHeHusi. OCHOBHbIE aMHHOKHUCIIOTHI, 0Opa3yromue Oenku. XUMHUYECKue
CBOMCTBA OENIKOB: THIPOJIN3, ICHATYpalllsl, KAUeCTBEHHbIE (LIBETHBIC) PEaKIUI

Ha OelKu

3.18

CtpoeHue M CTPYKTypa IMOJMMEPOB. 3aBUCHMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHuss MojieKkysl. OCHOBHBIEC CITOCOOBI MOJTYYEHHUS BBICOKOMOJICKY/ISPHBIX
COCIMHCHUI: peaKIIMK MOJTMMEPHU3aIliU U oTMKOoHAeHcannu. Kiaccudukanus

BOJIOKOH

3.19

Nnentudukanus opraHnuecKux coeAMHEHUN. Penenne

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PAaClIO3HABAHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBS3b MCKAY KJIaCCaMH OPraHUYCCKUX COCIUHEHUH

XUMHUS U )KU3Hb

4.1

XuMus B TOBceAHEBHOW >ku3HH. [IpaBuna Oe3omacHOi pabOThI C €IKUMH,

TOPHOYMMHU U TOKCUYHBIMHA BCHICCTBAMU, CPCACTBAMU OBITOBOM XUMHUH

4.2

XUMUS ¥ 310pOBbE. XUMUS B METULIMHE. XUMUS U CENBCKOE XO3MCTBO. XUMHUS

B IPOMBIIIJICHHOCTH. XUMHUS M SHEPreTUKA: TPUPOTHBIN U NOMYTHBIN HeTIHON




ra3pl, WX cocTaB W wucnonb3oBanue. CocraB HepTH M e€ mepepaboTka

(IpupoAHBIE UCTOYHUKHU YIIJIEBOJOPOIOB)

XUMHUS U 3KOJIOTHS. XUMUYECKOE 3arps3HEHHUE OKPYKAIOUIEH CpElbl U €ro

nocneacTeus. Oxpana ruapochepsl, ToUYBbl, aTMOC(ephl, (GIOPBI U HayHBI OT

43 XHUMHYECKOTO 3arpsi3HeHus. [IpoOiieMa OTXOMOB M MOOOYHBIX IMPOJIYKTOB.
ANbTepHATHBHBIC HCTOYHUKU YHEPTUH
OO0mre npeCTaBICHUS O MPOMBIIIICHHBIX CITOCO0aX MOTydeHUSI XUMUUYECKUX
BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHAaKa, CEPHOM KHUCIOTHI). UépHas u
4.4 nBetHas Metauryprusi. CTEKIO W CHJIMKATHAs  IPOMBIIUICHHOCTb.
[MpombimuienHass  opranuwdeckass xumus. CpIpp€ I OpPraHUYECKOM
MTPOMBIIIIJICHHOCTH
) Tuns! pacu€THbIX 3a1a4
51 Pacuéter Macchl BelecTBa WM 00bEMA Ta30B 110 U3BECTHOMY KOJIMUECTBY
' BEIIECTBA, Macce WK 00BEMY OJTHOTO U3 YJaCTBYIOIIUX B PEAKIIMH BEIIECTB
5.2 Pacuérsl TemioBoro 3¢ dexra peakuu
5.3 Pacu€tbl 00BEMHBIX OTHOIIIEHUH ra30B MIPH XUMHYECKUX PEAKITUIX
5.4 Pacuérer maccer (00bE€Ma, KOJTMYECTBA BEIIECTBA) IPOTYKTOB PEAKIUH,
' €CJIM OJTHO M3 BEIIECTB JJAHO B M30BITKE (MMEET MPUMECH )
55 Pacuérer maccoBo i 00bEMHOMN JIOJIM BBIXOJIAa TIPOTYKTa PEAKITUU OT
' TEOPETHIYECCKH BO3MOYKHOTO
Pacuérer maccel (00b€Ma, KOJIMYECTBA BEIIECTBA) IIPOIYKTA PEAKIIUU, €CITU
5.6 OJIHO W3 BEIIECTB JIaHO B BHJIC PACTBOPA C ONIPEICIEHHON MAaCCOBOM JT0JICH
pacTBOPEHHOTO BEIIECTBA
5.7 Pacuérsl ¢ ucnosib30BaHUEM TIOHITHI «MacCOBast JI0JIS», «MOJISIPHAS
' KOHIICHTPAIUS, «PACTBOPUMOCThY
Haxoxnaenue MosiekynsipHO# (opMysIbl OpraHM4eCKOTo BEIIeCTBA MO €ro
5.8 IUIOTHOCTH X MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOISAIIKMX B €r0 COCTaB, HIIH 110

NpOAYKTaM CropaHHus




YYEBHO-METOJIMYECKOE OBECITEYUEHUE OBPA30BATEJBLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Xumus; 10 knacc. yrinyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jiyauna B.B. OGmiectBo ¢ orpaHMueHHOM
0TBETCTBEHHOCTHIO «/IPODA»; AkninonepHoe ob1ecTBo «M3aaTenbcTBo
«IIpocBemenue»

* Xumus; 11 knacce. yrinyonennoe o0ydenue Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGuiecTBo ¢ orpaHMuYeHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3matenbeTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

0 MeTonnueckue mocodus k yaueOHHKaM (coaepkaiiue paboune mporpaMmel,
MOYpOYHBIE Pa3padOTKH, METOIUYECKUE PEKOMEHIAITIH).

o COopHHKH 33124 1 yrpaxkHeHuH 1o xumuu 1js 10-11 kimaccoB (Hampumep,
aBropoB Pymsutuca I'.E., ®ensamana O.C., Xomuenko I'.I1. u ap.).

o CripaBOYHUKH MO XUMHH (Hanpumep, «bobloi sHIUKIONeInYeCKU
cioBapb. Xumus», «CnpaBOUHUK XUMUKa» U T.1.).

0 MeTtonnueckue peKOMEH IallK 10 MOJrOTOBKE K UTOTOBOM aTTECTalNU
(OI'D/ETD, ecnm mpUMEHUMO K YPOBHIO, MJTH PETHOHATILHBIE KOHTPOJIbHBIC

paboThI).



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

OO6pa3oBartenbHble IIATHOPMBI:

o Poccuiickas snekrponnas mkosa (POII): Buneoypoku, HHTEpaKTHUBHBIE
3a/1aHusl, JJIIEKTPOHHBIC TPEHAKEPHI IO BCEM TeMaM Kypca.

o [udporoit oopazosatenbHbiii KOHTEHT (LIOK): JocTyn K ypokawm,

1M (POBHIM JTa00OPATOPHBIM pabOTaM, KOHTPOJIbHO-U3MEPUTEITHHBIM
MaTrepuasaMm.

o SIKnacc: UnTepakTuBHBIC 3a/1aHUsI, TECThI, BO3MOKHOCTh ITPOBEACHUS
OHJIAalH-YPOKOB.

0 «Pemry EI'D3/0OI'29» (paznen Xumus): bank 3aganuii 1151 TOATOTOBKH K
UTOTOBOM aTTECTAINU, TEMAaTUYECKUE TECTHI.

o ObpazoBatenbHble IopTaibl: UHTepHET-YpOoKu.py, MHDOYpOK.pY,
OTkpbITas mKoia u JIp. (C y4eToM aKTyalbHOCTU U KaueCTBa KOHTEHTA).
BuptyainbHbie 1a00paTopuu U CUMYJISITOPHI:

o VirtuLab, PhET Interactive Simulations (Yuauepcutet Komopamno) u np. —
JUTSL MOJICTTUPOBAHUSL XUMUYECKUX MPOIECCOB U MPOBECHUS BUPTYATbHBIX
HKCIIEPUMEHTOB.

HNubopmalimoHHO-CITPaBOYHbBIE CUCTEMBI:

0 DJEeKTPOHHBIE SHUMKIONEAUH (BUKuneaus — ¢ KpUTUUECKUM TTOAXO0IOM).

o Crnenuanu3upoBaHHbIC XUMUYeCcKue caiTel (Hampumep, ChemNet,

ChemWiki)
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