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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero obiiero oopazoBanusi(P@OI
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE MPOTPaMMBbI, 1 OCHOBHBIX MOJIOKEHHM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, peanumzyeMoe B YCIOBUAX U PEepeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTaluyd UX K ObICTPO MEHSIOIIMMCS YCIOBHUSAM XU3HU B COLIUYME, a TaKKe IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix npodeccuoHaIbHOro 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOApOOHYI0O  WHTEPIpPETAllMil0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIeH cTpaTeruu
OoOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPHUCTHK; TOAXO0/0B K (HOPMUPOBAHHUIO COJIEPKATEILHOW OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriyOJI€HHOTO U3YUCHUS XUMUH:

e yCTaHABIWBAaEeT WHBAPHAHTHOE MPEIAMETHOE COJEp)KaHME, O00s3aTEIBHOE
JUIT U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiiei, mnpegycMaTpuBaeT



pacnpeneneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTIIETbHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJE€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIbHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX  JAEMCTBUI  OOydaromerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBIIEHHOM MpOorpaMMon 1o XMMHUHU 00513aTeIbHON
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIIs O0yUEHHUS.

B coorBercTtBUM € KoHUenTyadbHbIMH mnosioxkeHusmu PIroC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIY4EHHUSI XUMUYECKOT0 00pa30BaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHANBbHOT0 00pa30BaHusl.
B 31011 CBSI3M M3ydeHHeE npeaMeTa « XuMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIeHHME TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEr0 TIOMY4YeHHs XHMUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miuaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (enepanbHOu
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbBIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngmyMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIIAIOTCA YIUIyOsn€HHbIE Kypcbl — «Opranudeckas xumus» U «OOmas wu
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHMHUHU 33 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTro U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBY copepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpPENEIEHHOE TEOPETUUYECKOE JIONOJIHEHHUE, IO3BOJIAIOIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOIOTMYECKOTO MaTepHaa.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiIyOJIeHUs IPeICTaBICHUI O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUNOB peakUui AOMOIHSIETCS
(GopMUpOBaHHEM MpPEACTABICHUN 00 AJIEKTPOXMMUYECKUX MpoIleccax U
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIPU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHW)
OKa3bIBAIOT BIJIMSAHHME CMEXHbIE MpeAMeThl. Tak, Hampumep, B COJAEpPKaAHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiisa 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XMMHUKO-
ouonornueckoro npoduiast OONBLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K IMPUMEPY, TaKUE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Il M3Y4YEHHUsS CYUIHOCTH MPOIECCOB (POTOCHMHTE3a, JbIXaHUS,
NULIEBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUM M3y4eHHE NpeaMera «XHUMHUs Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YU€OHBIMU MPEIMETAMHU.

[Tpu u3yuenuu yueOHOro npeaMeTa « XuMus» Ha yrIIyOJIEHHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3oBaHusi (Ha 6a30BOM YpPOBHE),
3aaueil MEepBOCTENEHHON 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKON JEATEIIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toii 3a1aun Ha
yrayOJ€HHOM YpOBHE M3YYEHHs IpEeAMETa NpearoyiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUW IPHUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil poiu B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIICHHMH  IpoOsemM
HKOJIOTUYECKOM, PHEPTeTUYECKON M MUIIEBOM 0€30IacCHOCTH, B Pa3BUTUU
MEJULMHBI, CO3JaHUHM HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB dHEPIUH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpele;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEXKAIMX B OCHOBE XHMHUYECKOH
COCTaBJISIIOLIEH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IMPEACTABICHUN O
CTPOEHMHM BEIECTBA HA Pa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKUX H
KMHETHYECKMX 3aKOHOMEPHOCTAX IPOTEKAaHUS XUMUYECKHUX DPEaKUuid, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OLINX
HAyYHbIX MPUHLUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKMX 3HAHUM a1 O0ObACHEHHUSA
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHUMUH, JUJIsI OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PaMOTHOTO pEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TIPOrHO3UPOBAHMS,



aHaJIM3a M OIICHKH C MO3UIMHA 3KOJIOTMUYECKON 0€30ITaCHOCTH MOCJIEACTBUN
OBITOBOII M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX IMO3HAHUs, HEOOXOJUMBIX
JUI TIPUOOPETEHUS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJES, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM KU3HMU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEJHEro oOIIero o0pa3oBaHUs NpPU U3YYECHUU
npeaMeTa «XuUMHUS» Ha  YIIyOJEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTb
NpUOOPETAIOT TAKUE LIETU U 3aa4H, KaK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIbI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CHOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAaHWUIO  HA  OCHOBE  YCBOCHUS
0O0IIIEYeIIOBEYECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CrocOOHOCTEM o0O0yuaromuxcs, (QOopMHUPOBaHUE Y HUX CO3HATEIBHOTO
OTHOILICHUS K CaMOOOpa30BaHMIO U HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCIIOBUIO YCTIEHIHON MpodecCuOHaTIbHOM U 00I1IeCTBEHHOM IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HWU;

dbopMupOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUYECKOMN JAEATEIbHOCTH.

OO611ee 9uCiI0 4acoB, MPEAYCMOTPEHHBIX JIJISl U3YUCHHUSI XUMHUH Ha yTIyOJIEeHHOM
YpOBHE cpeaHero ob1iero oopazoBanus, coctariseT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heiento), B 11 knacce — 102 vaca (3 yaca B HeZIelo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUE€HHE OPraHUYECKON XUMHUU, TPEICTABICHUE O MHOTOO0pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opraHnueckux BemiecTB. [loHaTHe O CBOOOAHOM paaukane, Hykjiaeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble (GOpMyJbl Pa3jIMYHBIX BHUAOB: pa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KilaccupuUKaMK OpraHuyeckux BeniecTB. IlloHatue o
dbyHkuuoHagsHOM rpymnme. ['omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyTJIMBaHWE M TOPEHHE), KOHCTPYHUPOBAHHE MOJEIEH MOJIEKYJ OpraHUYECKHUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasinenue o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousnyeckre cBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ajikagueHOB (CONPSKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaUeHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as (GopMysa, HOMEHKIaTypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJTKMHOB, UMEIOIIUX KOHIEBYIO TPOHHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyia, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIOIIEM JICUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIBLHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoOEeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
MIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOAOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennsliit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, X IPUMEHEHNE B POMBIIIIJICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JlelicTBue Ha TrallOrT€HIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPaIllCHUMN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJECHCTBUE aleTUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriiepoja U BOJAOPOa B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITHICHA U U3YUCHUE
€ro CBOMCTB, 03HaKoMmJyIeHUE C¢ kKoyuekiusMu «Hedts» u «Yronby, ¢ odpasiamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJICIIMPOBAHHE MOJIEKYJl YTJIE€BOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (HA MpUMEpe
METaHoJIa W J3TaHoida). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusnyeckue CBOWCTBA  NpeNeTbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[eiicTBUE 3TaHOIAa U METAHOJIA
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKJIeopuiILHOTO 3amerieHus. JleiicTBre Ha
opranu3Mm denoBeka. CrocoObl MOy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuun Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUMHEHUS — aJIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHI0B U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue anpJIeTU0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U1 IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJvKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OCc0OEHHOCTH CBOMCTB HEMPENECIBbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['oMosiornueckuil psan, obOmas ¢opmyia, U30MEpUS U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETpeeTbHBIX JKUPHBIX KUCIIOT. JKUphI B IpUpoO/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yrieBoaoB (MOHO-, -
U rmojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. GuU3NUecKUe CBOMCTBA U HaxokjaAeHUE B mpupoje. PoTocuHTE3.
XUMHUUYECKHE CBOMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. HaxoxneHnue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MUYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAs Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOIU3, ModydeHue 3(upoB 1emumono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS BEIIECTB M HX MPEBPALICHUN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYECTBCHHBIC PEAKIIMU Ha aibJAeTH]bl (C THIPOKCUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3a7ad 1Mo TemMaM «CoupTel u  (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xale OPraHnvecKne CoeJuHeHUsl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIepBUYHBbIC, BTOPHYHBIC M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEGHKIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKoro psija. CTpoeHUe aHWJINHA.
B3aumHoe BimMsHHUE Tpynm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [loydyeHue aHUIIMHA W3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuM, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCIEpUMEHTAIbHbIE METOJbI H3YYECHHUS BEHIECTB W HMX MPEBpalICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPHU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHe OpraHMYEeCKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHbIE COeIUHEHMUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIALIME OJMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTaB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJibl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOH (QOpPMYJIbI OPraHMYECKOr0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpEAEIECHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKkT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEJIMYUHBI, €IMHULIBI U3MEPEHHUs, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, IbIXaHUE, OEJKH, YIJIEBOABI, JKHUPBI, HYKJIEHHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PANMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITepruogaM. 3Ha4YEHNE EPUOIAIECKOTO
3akoHa [[.1. Menpeneena.

XuMHUeCKasi CBsA3b. BuUIBl XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrus U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHelie cBs3u. BonoponHas CBA3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHbix cucremax. Mctuaueie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceieHnusie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIbHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpATHMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccorumanus. CuibHble MW Cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3loKEHUE TNEPOKCUIA BOJAOPOJAa B TMPUCYTCTBUM KaTalIU3aToOpa, MOJECIHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHIAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTauioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS uX aTomMoB. Du3MUecKue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieposa).

Bonopon. Ilonydyenue, gusnueckve M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHbIe W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCHUIBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJMHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHenune azoTta
U €r0 COeIMHEHHUI. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CnocoObl MONMydeHUs, (GU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruit. PocdopHbIe
yao0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPOINHBIE  MOJIUDPUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMmuusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHue, BUIBI CTEKIIA.

[Tonoxxenne MetaoB B [lepuoanyeckoid cuCTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMoB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIIITYPIHUs, MMAPOMETAJLUTYPIusl,
anektpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctruka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCIUHECHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AJroMuHU: noJydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHECHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcuasl U conu xene3a(ll) u sxenesa(lll). [Tonydenune u npuMeHeHue xKenesa u
€ro CILIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeneHune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, H3Y4YEHUE KOJUIEKIMU «MeTaiibl W CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI104Y€el, KaYeCTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE THUIPOKCUIOB AJTOMUHHUS W LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U dochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3AlUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CIOCOOBI MOTYyYEHUS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumusg U 300pOoBbe 4enoBeka. JlekapcTBeHHwblie cpenctBa. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30macHOr0 UCIIOJIB30BAHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBope, A0JM BbIX0/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce oCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ MOHSITHM, MPUHATHIX B OTJEIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KiacCUu(PUKalus, MepUuoIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHus3M, 3KocucTema, onocdepa, MeTadboIu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA MpeaAMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIE€SITEIHHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU M MPAKTUUECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

VMHTEPECA U ITI03HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U MOCJIEAYIOLIEM aHATIU3E
uH(OpMAITUH O MTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHHWE WM TOCTYIKH CBOUX TOBAPHIICH C
MO3UIINHA HPABCTBEHHBIX U MPABOBBIX HOPM H C yU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl LEHHOCTEH 3I0pOoBOrO0 M  0Oe30MacHoro oopasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBbIO;

cOOMIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOMH JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHAWBHAYAIHHOTO ¥  KOJJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSTEeITbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YeHHUI0 mpodeccuil pa3iuuyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU HA 3€MIIC;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4Hs PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEeHUH MpoOJEeM COXpaHEHUS
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHOM KyJNbTYypbl, B PEIIEHUU IJIOOATBHBIX MpoOsIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBHUI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 001eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: ITIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSCHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHble IEHCTBHs (ITO03HaBaTeJIbHbIE, KOMMYHHUKATHUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC YYCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYeCKUE TeHCTBHUA:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MMOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBbIIIJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU PElICHUH Y4YEOHBIX TMO3HABATEIbHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BELIECTB U XUMUYECKHUX
peakuuit;

dbopMyIUpOBaTh LIEH U 3a/1a4l UCCIEA0BaHMUs, UCTIONb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CaMOCTOSATEJIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBINM OTUET O MPOJEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
NIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE I0COOUS,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHSATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU pabOTe ¢ XUMUUECKON
uHbopMaluen: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKHe W MaTeMaTHYECKHe)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:



3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTa W/UIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKOH pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBITIOJTHEHUH YYEOHBIX U HCCIIEIOBATEIIbCKUX 3ajad, BbIOMpaTh HauboJsee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ysbTaThl OCBOSHUS MTPOTPAMMBI TT0 XUMUM Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01iero o0pa3oBaHusl BKIIOYAIOT Clieuu(pruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWA M TNPUMEHEHHUIO 3HAHWUW B PA3IMUYHBIX Y4YEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBAI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «OpraHudeckass XUMHUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIJaHUM HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIQJICHUE  CUCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENIET, GQyHKIUOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuuecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUM; PE/ICTABICHUS O
MEXaHM3MaxX XUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMS, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexti, opueHtantsl | u Il pona);
(bakToJIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIeATEeIIbHOCTH YEJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEpepadOTKU HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XUMHYECKUX PEaKIMM U PacKphIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAIC)KHOCTh M3yUCHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBOoAuTh TpUBHAIBHBIC HA3BAHUS IS OTICIHHBIX
NPEICTABUTENICH OPraHUYECKUX BEIIECTB (3THIIEH, alleTWIEH, TOJIYOJ, TJIMLEPHH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHE CBONCTBA THUIIUYHBIX TMPEACTABUTENCH Pa3IMYHBIX KIIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIeBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHHUH OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H), B3aUMHOTO BIIUSTHHSI aTOMOB
¥ TPYII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro MEPepadoTKH U MPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeATETbHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 000OIIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS M0 OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaM
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHUE CBOMCTB OPTaHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JCHCTBHUS Ha KUBBIC OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HayK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECMEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AIPO aTOMa, H30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAsA, METAUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuU, CKOPOCTh XUMUYECKON PEAKIIUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJIIPHOM YpPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHUHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMacCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIHHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPraHUYECKUE BEIIECTBA
[0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BeIleCTB, TEIUIOBOMY 3(P(EKTy peakiui, U3MEHEHHUIO CTeleHEen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS KiacCU(pUKaAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh OJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHUYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUUYECKUE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA );



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; I11€J1€CO000Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETLHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHI: C UCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO MOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYE C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKINK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIPHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONPECICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIN IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, mepepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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3.1 Crnuptsl. ®enon 11 1 https://m.edsoo.ru/D9ESC8B6J
KapOonusbHbIe COETUHEHUS: allbJIeTU/IbI
3.2 1 KeToHbl. KapOOHOBBIE KUCITOTHI. 21 1 https://m.edsoo.ru/FOH8K7A2K

Crnoxubie 3¢upsl. XKupsl



https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/F9H8K7A2K

3.3 VrieBoasl 9 1 https://m.edsoo.ru/D5R3M3L9A
Hroro no pazaeny 41
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs

4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 1 2 https://m.edsoo.ru/E7Q8X8U4S
Hroro no pazaeny 12
Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 BricokoMoieKkyspHbIE COeTMHEHUS 6 1 https://m.edsoo.ru/J6E3P2V3Q
Utoro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 102 3 6
[TPOTPAMME



https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpoubnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepuognueckuit
I1
11 SAROH 1 LICPHOIHCORA CHCTOMA 9 https://m.edsoo.ru/L4USE4S7C
XUMUYeCcKnX 35emMeHToB 1. 1.
MenneneeBa
1.2 Crpoenne sewectsa. Muorooopasie 11 1 https://m.eds00.ru/S8T5V6K8C
BEILECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3 https://m.edsoo.ru/O8PIFER4AA
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumMusi
2.1 Hemerannsl 31 https://m.edso00.ru/Z5C7K4B6Z
2.2 Mertamibt 23 https://m.edsoo.ru/S3L2P4M9]
Hroro no paszneny 54
Paznen 3. Xumus v :Ku3Hb
M . X
3.1 CTOABT TOSHAHIA B XHMIH. AHMIH 9 https://m.eds00.ru/O9P8S0QIW
KU3Hb
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10
- 102 4 8

[TPOTPAMME



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W







11 KJIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Atom. CocTaB aTOMHBIX sJIEP.
XuMH4ecKHuH 311eMeHT. M130To1bI

CTpOCHI/Ie QJICKTPOHHBIX
00o0I04U€eK aTOMOB, KBAHTOBBIC
qucia

Knaccudukanuss XuMuaeckux
9JIEMEHTOB (S-, p-, d-, f-
3JICMEHTHI)

https://m.edsoo.ru/B308B6G8I

https://m.edsoo.ru/H9Z1P9T5J

https://m.edsoo.ru/B7U6U4A9H

Pacnpenenenue 351€KTpOHOB 110
ATOMHBIM OpOUTAJISAM

https://m.edsoo.ru/T4V4N2S0X

DJeKTpOHHbIE KOHPUTypaIH
aTOMOB JJIEMEHTOB B OCHOBHOM H
BO30YXIEHHOM COCTOSTHUH

DJeKTpOHHbIE KOHPUTypaIH
MOHOB. DJIEKTPOOTPULIATETLHOCTD

https://m.edsoo.ru/H9O8G5HOP

https://m.edsoo.ru/W2D7V4R3W

Ilepronnueckuii 3aKOH 1
[lepnonnueckas cucrema
XUMHYECKHX deMeHToB /1. H.
MenneneeBa, CBI3b C
COBPEMEHHOI Teopuel CTpoeHuUs
aToOMOB

3aKOHOMCpHOCTI/I HU3MCHCHUA
CBOMCTB XMMHUYECKHUX JJIEMEHTOB

https://m.edsoo.ru/VOB8R3F7D

https://m.edso0.ru/KOU8H7T6I



https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/K0U8H7T6I

1 00pa3yeMbIX UMHU IPOCTHIX U
CJI0’KHBIX BELIECTB I10 IPyIaM 1
nepuoaam

10

11

12

13

14

Cucremarusanus U 00001eHrue
3HaHUH 110 TEME

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBsA3U. BogoponHas
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aUMOJCHCTBHUS

BanenTHOCTB M BaJIeHTHBIE
BO3MO>KHOCTH aToMOB. CBs3b
AJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM
CTPOEHUEM

[IpeacraBneHuss 0 KOMILUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

Bemectsa MosiekysipHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS.
THUIBI KPUCTATUIMYECKUX PELLIETOK
¥ CBOMCTBA BENICCTB

ITonsATHE O IUCTIEPCHBIX

CUCTCMaAX. HpCIlCTaBJ'ICHI/IC 0
KOJUIOUHBIX PACTBOpPAX

https://m.edso0.ru/0O6X1C6Z8M

https://m.edso0.ru/0O2Y8A7D5Q

https://m.edsoo.ru/D4F0X611N

https://m.edsoo.ru/M607M5H8Q

https://m.edso0.ru/K4V0S1L2D

https://m.eds00.ru/N2Q9T7M2G

15

HcTtrHHBIE paCTBOPHI:
HACBIIICHHBIC U HEHACHIILICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/X3D3K4M9L



https://m.edsoo.ru/O6X1C6Z8M
https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D
https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L

16

CriocoOb! BEIpaKEHUS
KOHIICHTPALIUH PaCTBOPOB

https://m.edsoo.ru/X4G0OL8DS8E

17

Pemrenue 3agad ¢
HUCIIOJIB30BAaHUEM ITIOHATUN
"MaccoBast J10J11 paCTBOPEHHOIO 1

nmn

BCIICCTBA , MOJIAAPpHAA

KOHIIEHTpanus"

https://m.edsoo.ru/C1J2X813D

18

19

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHUX BEIECTB

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

https://m.edsoo.ru/O9L5P8O5A

https://m.eds00.ru/18Q40Q0K70Q

20

21

KonTponpsHas pabora mo Temam
"CtpoeHue aToma.
[Tepuoanueckuii 3aK0H U
[Tepuoaunueckas cucrema
XUMHYECKHX deMeHToB /1. M.
Menneneesa", "Crpoenue
BelecTBa. MHoroobpasue
BeIecTB"

Knaccudukanus XuMHuecKux

peaKkuuii B HEOPraHUYECKOU U
OpraHMYeCcKON XUMHUHU. 3aKOH
COXPAaHEHHUSI MACChl BEILIECTB; 1
3aKOH COXPaHEHUs 1

MIPEBPAICHHS DHEPTUU TIPH

XUMUYECKHUX PEAKITHIX

https://m.edso0.ru/N2T0A3D5Z

https://m.edsoo.ru/DOL4K6K4I

22

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuii. Tepmoxummudeckne 1
ypaBHEHUS

https://m.edsoo.ru/R5M405T2I



https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D
https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I

23

Brluucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLHUN U
TEPMOXUMHUYECKUM YPABHEHUAM

https://m.edsoo.ru/R3S4J3B9T

24

CKopOoCTh XMMHUYECKOH peaklinuy,
€€ 3aBUCUMOCTb OT Pa3Iu4HbIX
¢axTopos. Katanus u
KaTaJIM3aToOPbI

https://m.edsoo.ru/TOY1X8N4H

25

26

27

T'omorennsie n réTCPOrcHHLIC
peakiuu

[TpakTiueckast pabota Ne 1 mo
teme "BiusHue pa3auyHbIX
(bakTOpOB HA CKOPOCTH
XUMUYECKON peakiuu"

OO6patumbie U HEOOpaTUMBIE

peakuuu. XUMHUYEeCKOoe
paBHOBECHE

https://m.edsoo.ru/A5Y7R6D50Q

https://m.edsoo.ru/X4ROR8U9IM

https://m.edsoo.ru/Y3B3D208J]

28

[IpakTuueckas padbora Ne 2 o
TeMme "BiusiHue pasinyHbIx
(bakTOpOB Ha MOJIOKEHUE
XUMHYECKOT0 paBHOBecUA"

https://m.edsoo.ru/S6D4N9U4E

29

DNEeKTPOTUTHIECKAS
nucconuanys. CUIbHBIE U
cinadbie AMeKTponuThl. CTeneHb
JIHCCOIHAIAN

https://m.edsoo.ru/U8SL5Z3YO0M

30

HNoHHOE npon3BeIeHNE BOBI.
Cpena BOJAHBIX PaCTBOPOB.
Bomopoausriit mokazarens (pH)
pacTBopa

https://m.eds00.ru/M904W0K4Y



https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H
https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y

31

I'maponns coneit. Peakuuu,
MPOTEKAIOIIME B PaCTBOPAX
JIEKTPOJIUTOB

https://m.edsoo.ru/\W6X0F7Q3A

32

[IpaxTuueckas padora Ne 3 o
TeMe "XHUMUYECKUE PEAKIIUU B
pacTBopax 3JIeKTPOJIUTOB"

https://m.edsoo.ru/VOY2E9E2B

33

34

35

OKuCINTEIIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU.
Baxnaenme okuCcINTEIN U
BOCCTAaHOBHUTEITH

MeTo 3IeKTPOHHOTO
(371IEKTOHHO-MOHHOT0) OanaHca

DNEKTPOIN3 PACTBOPOB U
pacIiyiaBoOB BEIIECTB

https://m.edsoo.ru/R2J6X7C00

https://m.edsoo.ru/A6C2R2U20

https://m.edsoo.ru/O600M4J9J

36

37

38

Pemenne 3ana4d pa3nu4HbIxX
TUIIOB

Pemenue 3a1au pa3nuyHbIX
THIIOB
Cucremarusanusa 1 00001eHne

3HAHUHU 110 TeMe "XUMUYECKUE
peakuun"

https://m.edsoo.ru/T1A5R5T2U

https://m.edso0.ru/ESG3P1S1Y

https://m.edsoo.ru/I0OP3L519Q

39

KonTponbHas padbora no teme
"Xumuueckue peakiuu'

https://m.edsoo.ru/T9S3K8U7P

40

[TonoxeHne HEMETAIIIOB B
Ilepnonnueckoi cucreme
XUMHYECKHX dj1eMeHToB J[. 1.
MenzeneeBa 1 0COOCHHOCTH
CTPOCHHS X aTOMOB.

https://m.edso0o0.ru/Q1T9K5G9C



https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O
https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C

dusznueckue cBoiicTBa
HEMETAJUIOB

41

42

43

44

AnnoTponusi HeMeTauioB (Ha
pUMepe KUCIOPoa, Cephl,
docdopa u yriaepona)
Bonopona: nonydenue,
(bu3HYeCKre U XUMHUIECCKHE
cBoiicTBa. ['mapuas

I"amoreHsl: HAX0KACHHE B
PUPOJIe, CIIOCOOBI MOTYYESHHUS,
bu3HYecKue 1 XUMHUIECCKHE
CBOMCTBaA

I"anorenoBoiopoabl. Baxkneiue
KHUCJIOPOJCOAEpIKAIIINE
COEIMHEHNS TaJIOTE€HOB

https://m.edsoo.ru/NSU5G9H1H

https://m.edso0.ru/N2MOT2H6M

https://m.edsoo.ru/J1U1B513C

https://m.edsoo.ru/Z8W3T6R4F

45

JlaGoparopHsble u
MIPOMBIIIJIEHHBIE CIIOCOOBI
MOJIy4YEHHUs TaJIOT€HOB.
[TpuMeHeHne TaloreHoB U uxX
COCIMHEHUN

https://m.edsoo.ru/X7Z9E2F9H

46

[IpakTuueckas padbora Ne 4.
Pemenne skcnepruMeHTAIBHBIX
3axay o teme "l"anoreusr"”

https://m.edsoo.ru/K9N3C2G2T

47

Kucnopon: nabopatopHbie 1
MPOMBIIIJIEHHBIE CIIOCOOBI
NoJIyuyeHusi, pU3NYeCcKue u
XuMHuyueckue coiictBa. O30H.
[IpumeneHne KucIOpoaAa U 030HA

https://m.edsoo.ru/L6U6D7Z7U



https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F
https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U

48

OKcubl U IEPOKCUIBI

https://m.edsoo.ru/V7N4COROY

49

50

51

Pemenue 3amau pa3nuaHbIX
THIIOB

Cepa: Hax0XXJICHHE B IPUPOJIC,
CIIOCOOBI MOJTyYCHUS,
bu3HYecKre 1 XUMHUYECKUE
CBOMCTBaA

CepoBoaopon, cyiabhuibl

https://m.edsoo.ru/lI7A9X6N3N

https://m.edsoo.ru/H5F2T1J0E

https://m.edsoo.ru/X6C009G6R

52

53

54

55

Kucnoponconepxaniue
coenuHeHUs cepbl. OCOOCHHOCTH
CBOMCTB CEPHOU KUCIIOTHI

[TpakTuueckas paborta No 5.
Pemienne skcnepruMeHTaIbHBIX
3aaa4 o teme "Cepa u eé
coeuHeHUs"

A30T: HaX0XJIEHHE B IIPUPOJIE,
CHOCOOBI MOJTYYEeHHUS,
bu3nueckrue 1 XUMHUYECKHE
cBOIcTBa. AMMUAK, HUTPU/IBI
Kucnoponconepxamme
coeanHeHus azora. OcoOeHHOCTH
CBOMCTB a30THOM KHUCIIOTBI

https://m.eds00.ru/G4Z4X3P9K

https://m.edso0.ru/N612YOH3N

https://m.edso0.ru/NSD9U7F7B

https://m.edsoo.ru/Q5F6D7A3T

56

[IpuMeHeHue a3oTa u ero
COeTMHEHUI. A30THBIE
ynoopeHus

https://m.edsoo.ru/U7Q1L6M3B

57

®dochop: HaxoKAeHNE B IPUPOJIE,
CI0COObI OTyYEeHUS,

https://m.edsoo.ru/O6F0OF4G6N



https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B
https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N

¢du3nueckre 1 XUMHYECKHE
cBoricTtBa. Dochuas u Gochun

58

59

60

61

62

Oxcunst pocdopa,
dbocdopcoaepranyme KUCIOTH.
Comu pochopHOIt KUCITOTHI

[Tpumenenue pocdopa u ero
coenuaeHuit. ochopHbie
yno0peHust

[TpakTuueckas pabota No 6.
Pemenue skciepuMeHTalIbHBIX
3a1a4 1o teme "Azot u pochop u
ux coequHeHus"

VYriepoa: HaxoXIeHUE B
NPUPOJIEC, AIUIOTPOITHBIC
MoauduKauu; GU3NIECKUue U
XUMHYECKHE CBOICTBA,
MpUMEHEHUE

Oxkcup yrnepona(ll), oxcun
yraepona(lV), yroiabHas kucinoTa
U e€ comu

https://m.edsoo.ru/W7X8I9R0V

https://m.edsoo.ru/J7H0J518Y

https://m.edsoo.ru/W6K8J3L1M

https://m.edsoo.ru/H2P8Q0X8G

https://m.edsoo.ru/S4B2M3B7D

63

Pemenue 3agau pa3nuyHbIX
THUIIOB

https://m.edsoo.ru/E802D5U6T

64

65

KpemHuuii: HaxoxaeHue B
PUPOJIE, CIIOCOOBI MOTYYESHHUS,
(1)H3H‘-I€CKI/I€ U XUMHUYECKHUEC
CBOMCTBA

Oxkcun kpemuus(1V), kpemHueBas
KHUCIIOTA, CHIIUKATHI

https://m.edso0.ru/L6J2R1IH6G

https://m.eds00.ru/G1Y3D7Q9L



https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D
https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L

66

[IpuMeHeHne KpeMHUs U €ro
coequHenuii. CTekIo, ero
MOJIy4YEHHE, BUJIBI CTEKIIA

https://m.edsoo.ru/ESEO0VOQ8H

67

68

69

Pewenue 3ana4d pa3nnyHbIX
TUIIOB

Cucremarusanus 1 00001eHe
sHaguii no teMe "Hemeraminr"

KoHTpoinbHas pabora 1o Teme
"HemeTamis!"

https://m.edsoo0.ru/B8S614T6I

https://m.edso0.ru/O1M50704P

https://m.edsoo.ru/B6H3W6P4F

70

AHanu3 pe3yibTaToB

KOHTPOJIbHON pabOThl, KOPPEKLIUS

1005001008

https://m.edsoo.ru/V2U1S70Q0K

71

[TonoxeHue MeTaIoB B
[Iepnoanueckoii cucreme
XUMHNYCCKUX 3JICMCHTOB.
Oco0eHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JIOUEK ATOMOB
METaJIOB

https://m.eds00.ru/Q6G6I13M2H

72

73

74

OO6mue ¢puznueckre CBOMCTBa
MeTtauioB. [Ipumenenne
METAJUIOB B OBITY U TEXHUKE

CmuiaBsl MetauioB. Kopposust
METaJIOB

P@ﬂeHHCSaﬂaQPa3HHqHHX
THUIIOB

https://m.edsoo.ru/\W6R4E0G2Y

https://m.edsoo.ru/Y600U906J

https://m.edso0.ru/F5Q3U1T7C

75

DIIEKTPOXUMUYECKHAN P
HarnpspKeHuH MetauioB. O0mme
CIOCOOBI TOTYYECHUSI METAJIJIOB

https://m.edso0.ru/DOK6S0G5Z



https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J
https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/D0K6S0G5Z

76

7

OO0mast xapakTepuCTHKa
MeTamuioB |A-rpynibl
[Tepuoauueckoit cucTemsl
XUMHYECKUX 3JeMeHTOoB. HaTpuit
Y KaJIMi: TToTydeHue, Gu3ndecKue
1 XUMHYECKHE CBOMCTRBA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN

OO01mas xapakTepucTHKa
meTaisioB |IA-rpymisl
Ilepronnueckoit cucTemsl
XAMHYECKHUX 3JIEMEHTOB. Marnui
Y KaJIbLUW: MOJIy4CHUE,
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILECTB U UX COCIMHEHU

https://m.edsoo.ru/HOP9F1140Q

https://m.edso0.ru/V3Y1V9X10Q

78

79

80

81

JKEcTKOCTEH BOABI U CITOCOOEI €6
yCTpaHCHHUS

ATIOMUHUN: TIOJTyYEHHE,
¢du3nueckre 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE

AmdoTepHbIe CBOMCTBA OKCHIA U
THJIPOKCUIA ATFOMUHUA,
TUAPOKCOKOMILIEKCHI AIFOMUHUS,
UX IPUMEHEHHE

Pemenue 3agau pa3nuuHbIxX
TUIIOB

https://m.edsoo.ru/I3C8S1B4S

https://m.edsoo.ru/E7V3MOA9C

https://m.edsoo.ru/D7F6B3T1W

https://m.eds00.ru/S1Z1C6E6C

82

[TpakTrueckast paborta Ne 7.
Pemenne OKCIICPUMCHTAJIBHBIX

https://m.edsoo.ru/U0T5WO0T8W



https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C
https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C
https://m.edsoo.ru/U0T5W0T8W

3aj1a4 1o teme "MeTaibl
rJaBHBIX oArpynm"

83

OO0m1ast xapaKTepUCTHKA
METAJUIOB MOOOYHBIX TOATPYIII
(b-rpynn) Ilepuonnyeckoii
CHCTEMBbI XMMUYECKHX 3JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

85

86

®Pusnueckue 1 XUMHUYECKUE
CBOICTBa XpoMa U €ro
COGI{I/IHGHI/Iﬁ, X IPUMCHCHUC

Baxueiimme coequHenus
Mapranmna. [lepmManranar kanus,
€ro OKHCIUTENBHBIE CBOMCTBA

dusnyeckrue 1 XUMUUECKHE
CBOIICTBA JKeJIe3a U €ro
coenunenuil. [lonydyenue u
MIPUMEHEHHUE CIIJIaBOB XKele3a

https://m.edsoo.ru/P5SM6C0Z2L

https://m.edsoo.ru/G9V6UEW7K

https://m.edsoo.ru/\WIN7H8X3L

87

dusznueckre U XUMHUYECKIE
CBOMCTBA MEIU U €€ COSANHECHHU,
UX IPUMEHEHUE

https://m.edso0.ru/A206Y417X

88

duznueckre 1 XUMHUYECKHE
CBOMCTBA ITMHKA U €r0
COCIMHEHU M, UX IPUMEHEHHE.
I'mApOKCOKOMIUIEKCHI IMHKA

https://m.edsoo.ru/X6E7T0B0Q

89

[TpakTiueckast pabora Ne 8.
Pemenne skcriepuMeHTATBHBIX
3a7a4 mo teMe "MeTaiuibl
noOOYHBIX oArpymn"

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F

90

Pewenue 3ana4d pa3nu4yHbIxX
THUIIOB

https://m.edsoo.ru/K9E4A6X1K

91

92

93

O00011IcHIE U CHCTEMATHU3AIINS
W3YYCHHOTO MaTepuaa o TeMe
"Metanns!"

KonTponbHas padoTa 1o Teme
"Metanasr"

AHayu3 pe3ynbTaToB

KOHTPOJIBHON pa0bOThI, KOPPEKIIHS
ommnboK

https://m.eds00.ru/L9T6K7H6J

https://m.edsoo.ru/F7K8J0Z0D

https://m.edsoo.ru/V3S3F1T7X

94

Ponb xumun B obecieueHuun
YCTOMYHBOTO Pa3BUTHUSA
yenosedecTsa. [lonsarue o
Hay4YHBIX METOJAaX UCCIIEIOBaHU
BELICCTB

https://m.edsoo.ru/X8S913V1H

95

Hayunsle npuHIAIIBL
OpraHu3aly XUMHYECKOTO
pou3BOACTBA. IIpoMeblIeHHBIE
CHOCOOBI NOTYYEHHUs] BXKHEHIIINX
BEIIECTB

https://m.edsoo0.ru/S0Y7D1H7S

96

XUMUYECKOE 3arpsi3HEHUE
OKpYKaloIlel Cpelibl U €ro
MOCJIE/ICTBUS

https://m.edsoo.ru/Y1Z8P4E2H

97

98

XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBA

Xumus numu. Ponb XuMuu B

o0ecreueHnu MUIEBOI
0€30I1aCHOCTH

https://m.edsoo.ru/POY9R3L2J

https://m.edso00.ru/T654G1V5U



https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U

Kocmernyeckue u mapgromepHbie

99 1 https://m.edso0.ru/C7N6Y9IK5K
cpenctBa. beitoBas xumus
XHUMHS B CTPOUTEIILCTBE.

100 Baxueimme cTpoUTENbHBIE U 1 https://m.edsoo.ru/C4Y4W1R9IW
KOHCTPYKIIMOHHBIE MAaTEPUAITBI
XuMUs B CEILCKOM XO35IMCTBE.

101 Opranndeckue 1 MUHEPAIbHBIC 1 https://m.edso00.ru/X0D2Q6M8B
yno0peHust

102 CHCTGEMTH%HHH 1 06obmerHe 1 https://m.edso0.ru/O003L3W9S
3HAHUM MO0 TeMe

OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOT'PAMME



https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W
https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S




ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIKOYaACT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUIl JJIEMEHT, aTOM, H30TOIIBI,
SNIEKTPOHHAsT 000JI0YKa aTtoma, S-, p-, O-2JIeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JIEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XAMHYECKast CBsi3b (G- M T-CBSI3b, KPATHBIC CBSI3M), THOPHIH3ALUS
aTOMHBIX OpOMTaNell, KpUCTAJJIMYecKas peléTKa, MOjb, MOJIIpHas
Macca, MOJSIPHBI 00BEM, MOJIIpHAs KOHIEHTPAIHs, PacTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIIEPOTHBIH
cKeneT, (pyHKIMOHANbHAS TPYIINa, PaguKall, U30MEpPhl, CTPYKTypHas
¢dopmyna, wu3omepuss  (CTpyKTypHas, TreoMmeTpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJOTHMYECKHI pPsii, TOMOJIOTH, YIJIEBOJOPO/IEI,
KUCIIOPOJI- M a30TCOAEPIKAIIEe COSTNHEHNUS, OMOJIOTMYECKH aKTHBHBIC
BellecTBa (YrJIeBOJIbl, )KUPBI, OCJIKH), MOHOMED, OJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M JHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, MEKTPOJIMTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOJIUTHYECKAass  JUCCOIMANMs,  CTEIeHb
JMCCOLIMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JIEKTPOJIN3, CKOPOCTh

XHUMHYECKOH pCaKknun, XUMHYECKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOpUS XUMUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BemiectB A.M. byTnepoBa, Teopust 31eKTPOTUTHIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaAHUS, JIeKAIIUE B OCHOBE TOHUMAHUSI IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDPHOM YPOBHAX




1.3

MNpCaACTaBJICHUA (o) MECXaHU3Max XUMHNYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHWYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToNOrMUecKue CBEIEHUS O CBOMCTBaX, COCTaBe, MOJIYYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW EATCITbHOCTH

4eJI0BeKa
oOure HayyHble PUHIMIBI XUMHUYECKOIO IPOU3BOJICTBA (HA IpUMEpeE
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJa, MepepadoTKu

HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKK W B3aUMOCBSI3b HM3YYCHHBIX IOHSITHHA,
NPUMEHATh COOTBETCTBYIOIUE IMOHSATHSI MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HEOPIaHUYCCKUX U OPTraHMYECKUX BEIECTB M UX MPEBPAICHUI
B3aMMOCBSI3b XMMHUCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JIIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIbHOI'O CAMHCTBA MHpPa

CdopMUpOBaHHOCTHh YMECHHSI HCITOJIB30BATh:

3.1

3.2

HAMEHOBAHUS XHMHUYCCKHUX COCAUHCHUMN MCKAYHApOAHOro COro3a
TeOpeTquCKOﬁ n HpHKHa,Z[HOﬁ XUMHUHU MW TpPHUBHAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJIHMKY JJISi COCTaBJICHUs (POPMYT HEOPTaHMUECKUX

BEUIECTB,  MOJEKYJISIPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNYCCKUEC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBaHHs H

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHrnvdcCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAaHHsA H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

MO Pa3IMYHBIM TPH3HAKaM (YHCITY M COCTaBy PEarupyrolluX BEIIECTB,
TermmoBOoMY J(PQeKTy peakiuy, H3MEHEHHIO CTeNeHEeH OKUCIICHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTaln3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPU30BATh YJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XUMHYECKHX 3JIeMEHTOB | — 4 mepuonos llepronnueckoil cucTemsl




J.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3YS IOHATHUS

S-, p-, 0-3JIeKTpOHHBIC OPOUTAIIH, SHEPTETHYCCKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITh YPABHCHUS XUMHUYECKUX
pEaKIMii ¥ PaCKPhIBATh UX CYIIHOCTb:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakiuii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PEeaKIuit

YpaBHEHMsSI PEaKIUil pa3IMYHBIX THIIOB; TIOJHBIE M COKPAIIEHHBIC
YpaBHEHHsI pPEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBUSA, IIPH
KOTOPBIX 3TH PE€aKHUU UAYT 10 KOHIIA

peakuuii TUAPOIN3a, Peakluil KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEpPAaX XapaKTep 3aBHUCHUMOCTH PEAKIIUMOHHOMN
CIIOCOOHOCTH OPraHWYeCKUX COEIWHEHUN OT KpaTHOCTH U THIIA
KOBaJICHTHON CBSI3U (G- M T-CBSI3U), B3aUMHOTO BJIMSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHHWA peaKIII/Ifl

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

HKCIIEPUMEHTAMHU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIne
CBOMCTBA BEILECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpyImnamM COeAMHEHUH (IPOCThle BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOOPO/IbI, IPOCThIE YPUPHI, CIIUPTHI, PEHOIBI, aJIbIAECTH/IbI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIb30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CITH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIN TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM JJOH, BHIXO/1A MPOAYKTA PEAKIIUH

10.3

TEIIOBOT0 3P dexTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOU (POPMYITBI BEliecTBa

11

Biagenue cuctemMoil 3HaHUN O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUI
HOPUPOJBI, HCHONb3YyeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh ATU 3HAHUA MPU HKCHEPUMEHTAIBHOM HCCIIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MMEIOIINX MECTO B
IPUPOJIE, TPAKTUUECKOMN NEATEIbHOCTH UYEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaBe M CBOMCTBax BEIIECTB JISi HAKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUS 11 OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUM, MMEIOUINX ECTECTBEHHOHAYYHYIO MPHUPOIY; IJIs MPUHITHUS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUNA
OKCIIEPUMEHT (TOJyYe€HWE U HM3YYCHHE CBOMCTB HEOPTaHMYECKUX M
OpPraHMYeCKHUX BEIIECTB, KAaYEeCTBEHHBIC pPEAKIUU YIIIEBOAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPraHUYECKIX BEIIECTB,
peluIeHue  OKCIIEPUMEHTANBHBIX  33aad [0  PaclO3HaBaHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; GOpMYIHPOBATh IETU MCCIEOBAHUS; IPEICTABIAT
B pa3NW4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIM3UpPOBAaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIISATh LIeIE€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGPOpMAallMM B PAa3JIMYHBIX HCTOYHHMKAX (Hay4yHass H
yueOHO-HayuyHas JIuTepaTypa, CpelicTBa MaccOBOW MH(pOpMAaIUU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBaTh XHMHYECKYIO
uHpOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a/1aueit

CpopMupOBaHHOCTh YMEHHS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHWBATh HMH(POPMAITUIO C TO3UIUN DIKOJIOTUYECKON O0e30macHOCTH
MOCTIEICTBUI OBITOBOM U MPOW3BOACTBEHHON JIEATENHLHOCTH YeTIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HAaBaTh  OMACHOCTh  BO3JCWUCTBUS HA JKUBBIE  OPTraHU3MBI
onpenenéHme BCIICCTB, IIOHHMMasA CMBICJI IIOKa3aTeiAa HpG}IGJ’IBHOfI

HOHYCTHMOﬁ KOHOCHTpAllU, W TMOACHATHL Ha IIPUMEpax CII0COOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
O XUMHUHnN

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

11

Crpoenue BemectBa. CoBpeMeHHas MOZIENb CTPOeHUs aToma. Pacripenenenne
JJIEKTPOHOB IO SHEPreTHYECKUM YpOBHsSM. Kitaccupukamus XHMHYECKHX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKUX YpPOBHEH aToMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIEKTPOHHAS

KoH(uUrypauus aroma. BaneHTHbIE 37IEeKTPOHBI

1.2

Ilepnonnueckas cucrtema xumudeckux diaeMeHToB J[.MI. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHHMS CBOMCTB DJIEMEHTOB M MX COCIUHEHHH 10
nepuojiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

14

Bunbl xumMuueckoi cBA3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIspHbIE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJADHOIO M HEMOJIEKYISAPHOIO  CTpOCHHUA.  THIIBI
KPUCTAJIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKH

1.5

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

1.7

TennoBrie 3(1)(1)CKTLI XUMHUYCCKUX peaKHHfI. TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHUA

1.8

1.9

1.10

1.11

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOIIUC Ha

COCTOsIHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DOnekTpoauTnueckas nucconnanus. CuibHbIe U ciadble 31eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpanbHas, IienoudHas. CreneHb
JUccoIanyy. Peakiiuym HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBeneHue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJIIpHAs KOHLEHTpanusa. HacelenHsie u

HCHACBIIICHHBIC paCTBOPbI, paCTBOPUMOCTD. KpI/ICTaHJIOFI/II[paTLI




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM PH. MeToasl anekTpoHHOro OajiaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHUYCCKUX BECIICCTB

2.2

2.3

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJOTeHOB, CEphbI, a30Ta,
docdopa, yrimepoma W KpEeMHUS) U HUX  COCIUHEHUH  (OKCHJIOB,

KHUCJIOPOJICOIEPKALIUX KUCIIOT, BOJAOPOIHBIX COEAMHEHUI)

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMICKAIUX K

Pa3IM4IHbIM KJ1acCaM

2.5

Wnentndukanus HeOpraHn4eckux coennHeHnid. KauecTBeHHbIE peakuy Ha

HCOPraHMYCCKUEC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE  IIOJIOKEHUS TCOPHUU XHUMHUYCCKOIO CTPOCHUA OPraHUYCCKUX
coenuHeHuit A.M. bytnepoBa. YriiepoHblii CKeleT OpraHun4ecKoi MOJIEKYJIbI.
KpaTHOCTh XMMUYECKOH CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-TUOpUAM3aIMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crpoeHust Mmosekyn. ['omonoru. ['omonornueckuii psa. Mizomepust u nzoMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOW rpymme. OpueHTaUuOHHbIE  A(PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenue o kinaccudukanuu opraHnueckux BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COEJAMHEHUN (CHCTEMaTHuecKas) W TpUBHAIbHbIE HA3BAHUA

BaKHEHIIINX HpCI[CTaBHTeJIefI KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,[[HOpa,I[I/IKaHBHBII>'I M HOHHBIM MEXaHH3MBEI pCeakuunu. Ilonsatue o

HyKkJieopuie u snexrpoduiie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiinesa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPAa3IOKEeHHE, KPEKWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3MEpoOM IUKIJIA. Peakuuu NMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKlMU MPUCOEAMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
noauMmepu3anyu. IIpoMblnuieHHble M 1a00OpaTOpHblE CHOCOOBI MOMY4YEHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AlKaJUEHOB: PEaKLHUM MPUCOCAMHEHUS
(rugpupoBaHue, raJOreHUPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAHUE, TUpATallUs, THAPOTAIOreHUPOBAHKE) KaK CIOCO0 MOITyYeHHUS
MOJIMMEPOB U APYTruX MOJE3HBIX NPOAYKTOB. Peakiuu 3amenienus. ['opeHue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBAPKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWUMHYECKHE CBOMCTBa OEH30JIa: pEaKUuu AIIEKTPOPIILHOTO
3aMelIeHUs], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoO0EHHOCTH XUMUYECKUX CBOMCTB Toiyousa. [lomyuenue Genszona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0bI MOTy9eHUs ¥ IPUMEHEHUE apOMATHYCCKHUX YIIIEBOAOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAHOBJICHUS  HAIWYUs
THUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAaMH  Kak  Ccrmoco0  MOTy4eHUs
pacTBOpUTENIeld, BHYTPU- M MEXMOJIEKYJsipHas Jerujaparauus. Peakuus
ropenus. [lomyuenue sTaHosa: peakiusi OpOXKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTWUJICHIJIMKOJIb M IJIMLEPUH KaK IPEICTaBUTENHU IPEAeIIbHbBIX

MHOI'0QaTOMHBIX CIIMPTOB

3.11

3.12

®enon. XuMmuueckue cBoMCTBa (eHosa (peakiuu C HaTpUeM, THIPOKCHUIOM

HaTpus, 6pomom). [Tonyuenue penomna

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIIMH Ha KapOOHWIBHYIO IpyHmy (peakuus «cepeOpsHOro
3epkanay, B3aumoaencteue ¢ rugpokcuom Meau (I1). Tlonyyenue npenenbHbIx
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanydsa ancTUJICHA. AIICTOH KakK

MNpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH PCaKnu OKUCIICHUS allCTOHA

3.13

KapOoHnoBbie KHCIOTBI. XUMHYECKHE CBOMCTBA MPENETBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XHMHUYECKHX CBOMCTB MYpaBbUHOM
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bricmiue

MMPEACIIbHBIC U HECITPCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >Qupbl U kupbl. CHocoObl MOJy4YeHUs CIOXKHBIX 3(UPOB.
ObparumocTh peakuuu sTepudukanuu. llpumeHeHue croXkHbBIX 3(QUPOB B
NUIeBo u nmapdroMepHoil MpoMbIIUIeHHOCTH. JKUpBI Kak CIOXHBIE 3(UpPbI
[JIMLEPUHA M BBICIIUX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOWCTBA >KUPOB:

TUAPUPOBaHUE, OKHCcIeHHe. ['Maponus, wiM OMBUIEHHE, )KMPOB Kak CIOC00




MPOMBINIJICHHOTO TIOYYEHUST COJIeH BBICHIMX KapOOHOBBIX KHCIOT. MBLUIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAaKUMH C YYaCTHEM CIMPTOBBIX U
IBJIETUAHOMN TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpumMeHenue ritoko3bl, e
3HA4YEHUE B KU3HEEATEIbHOCTH OpraHu3Ma. Jlucaxapusl: caxaposa, MaJIbTo3a.
BoccranaBiuBaronie M HEBOCCTAaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapunosB. [lonmucaxapuasl: kpaxmall, NUKoreH. CTpOEHUE MaKpOMOJIEKYJ
KpaxMmasla, TJIMKOI€Ha M LeJUIono3bl. Pu3pueckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl.  XHMMHUUYECKHE CBOMCTBAa Kpaxmaja: TMIpOJIM3, KaueCTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bl: THAPOIN3, OTydeHHE
3¢upoB 1memmono3sl. IloHAaTHe 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peaknus TOpeHHS. AHWIMH Kak IpeJCTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. I[lonydyeHne aMHMHOB QJIKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJTICBOJOPOJA0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI KaKk amM(OTEpHBIE OpPTaHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyronme Oenku. XHUMHUYECKHe
CBOIiCTBa OEJIKOB: THAPOIIN3, IEHATYpallysl, KaYeCTBEHHbIE (IIBETHBIE) PEAKIIHH

Ha OeJKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUs] MoyieKyJd. OCHOBHBIE CHOCOOBI MOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHU3aliy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

WNnentudukanus opraHnyeckux coeMHEHN. Pemienne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPTaHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBsA3b MEXIY KJIACCAMH OPTaHUYECKUX COEIUHEHUMN

XuUMuS 1 KU3Hb

XuMus B moOBceqHEeBHOW >ku3HU. [IpaBuna GezomacHoi pabOTBl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOI XUMUU

XUMHUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM

rasbl, UX COCTaB U ncnojiab3oBanue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKH YI‘J'ICBOI[OpOI[OB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arps3HEHUE OKPYKAIOWIEH Cpelbl U €ro

nociencteust. Oxpana ruzgpocdepsl, TOYBbl, aTMOC(epshl, (IOpbl U (HayHbI OT




XUMHUYecKoro 3arps3HeHus. Ilpobrema OTXOIOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeACcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUIECKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 uBetHass  Merauryprus. CTEKIO0 W CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombinienHass  opranudeckas xumusa. CbIpp€ W11 OpPraHUYECKOU
IIPOMBILICHHOCTH

5 Tunsl pacu€THbIX 3a7a4
51 Pacuérsl macchl BemecTBa miin 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, Macce WK 00BEMY OHOTO U3 YUYAaCTBYIOIIMX B PEAKIIUU BEIIECTB

5.2 Pacuérsl TermoBoro 3¢ dekra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOIICHUM Ta30B NMPU XUMUYECKUX PEAKITUIX

5.4 Pacuérsl maccsl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH

' OJIHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 Pacuérer maccoBoii mii 00bEMHOMN JTOJIA BBIXOJIA TTPOIYKTA PEAKIIUU OT
" TCOPETHYCCKH BO3MOXKHOTO
Pacuétbl maccsl (00bEMa, KOTHUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CITH
5.6 0aHO U3 BelECTB IaHO B BHJIE PACTBOPA C ONPEIEIEHHON MacCOBOM JoIIeit
PacTBOPEHHOTO BEWIECTBA
5.7 Pacuérel ¢ ucnonap30BaHNEM MOHITHI «MaccoBas 10JIs1», «MOJISIpHas
' KOHIICHTpALUs», KPACTBOPUMOCTHY
Haxoxaenne MonekyinsipHOi (popMyJibl OpraHMUECKOI0 BEIIECTBA 10 €T0
5.8  IOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIHMX B €r0 COCTAB, WU 110

IPOAYKTaM CrOpaHus




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






