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MOSACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3paboTana Ha ocHOoBe DenepanbHOTO 3aKkoHa OT 29.12.2012 Ne 273-D3 «O6 006-
pazoBanuu B Poccuiickort denepannny, TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS (e-
JepalibHOM 00pa3oBaTesibHOM MporpamMMbl cpeaHero obmero oopazoBanusa(POIl
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
cragaapre COO, ¢ yuérom KoHuenuuu npenoaaBaHusi yueOHOro npeamera «Xu-
MUsD» B 00pa3oBaTeNbHbIX opranuzanusx Poccuiickoin denepanuu, peanu3yomux
OCHOBHBIE 00pa3zoBaTeNIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOKeHuW «CrpaTeruu
pa3Butus BocniuTanus B Poccuiickoit denepanun Ha nepuoa g0 2025 roga» (Pac-
nopsbxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypoBHE YriayOJEHHOTO M3YyYEHHS 3aHUMAET Ba)KHOE MECTO B CH-
CTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanus ydamuxcs 10—11 kimaccoB. U3yuenue
peIMEeTa, peain3yeMoe B YCIOBUSIX TUDPpepeHInpoBaHHOTO, TPOGUILHOTO 00Y-
YEHUsI, TPU3BAHO 00ECTICUUTH 00I1e00Pa30BaTEIbHYIO U OOIIEKYJIBTYPHYIO IMOJTO-
TOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JJIsI aJalTalliid UX K OBICTPO MEHS-
IOIUMCS YCIIOBUSIM JKM3HU B COIIUYME, a TAKXKE JJIs1 MPOAOJKEHUSI OOyYEHUS B Op-
raHu3anugax NpodeccuoHaIbHOTO 00pa30BaHUsl, B KOTOPHIX XUMUS SIBISIETCS OJl-
HOU U3 NPUOPUTETHBIX AUCIUILINH.

B nmporpamme 1o XxuMu# Ha3HAYEHUE MpeIMETa « XUMHUS» MOTydaeT moapoo-
HYI0O HHTEPIPETAIMI0 B COOTBETCTBUU C OCHOBOTMOJIATAIOIIMMU TMOJIOKEHUSIMU
dI'OC COO o B3auMOOOYCIIOBICGHHOCTH IIeJIeH, COJIepKaHus, Pe3yabTaTOB 00Y-
YeHusi U TpeOOBaHUU K YPOBHIO TMOATOTOBKHU BBIMYCKHUKOB. CBHIETEIHCTBOM
TOMY SIBJISIFOTCSI CJICAYIOIINE BBITIOIHSIEMbIC TPOTPAMMOi IO XUMUU (QYHKIIUH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peann3anusi KOTOpoi oOecrneurnBaeT no-

Jy4EeHUE MPEJCTABICHUS O LEJSIX, COJIepKaHUM, OOIEeH cTpaTeruu ooyue-
HUS, BOCITUTAHUS U PAa3BUTUS OO0YYaIOIIUXCSl CPEICTBAMH MpeaMeTa, U3y-
4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIasi, KOTOopas MpeaycMaTpUBAET oOIlpesese-
HUE: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIBHOCTH H3yUYCHHS
y4eOHOro Marepuasia, KOJUUYECTBEHHBIX U KaueCTBEHHBIX €ro XapaKTepu-
CTHK; MOAXOJ0B K (POPMUPOBAHUIO COACPIKATEIHLHOU OCHOBBI KOHTPOJIA U
OIICHKH O00pa30BaTEIbHBIX JOCTKEHUN OOYYarOIIMXCS B paMKax UTOTO-
BOW arTecTaluu B (opMe €AMHOTO TOCYJApCTBEHHOTO JK3aMEHa MO XH-
MUM.

[Iporpamma aJis yriyOJI€HHOTO N3YUCHUS XUMUH:

e YCTaHaBIWBAaCT WHBAPHAHTHOE MPEIMETHOE COJepKaHHe, 00sS3aTeIbHOE
JUTSL U3YYEHUSI B paMKax OTAENbHBIX Mpoduiel, mpeaycMaTpuBaeT pac-



IpeiesieHne U CTPYKTYPUPOBAHKME €ro MO KiaccaM, OCHOBHBIM COJIEpKa-
TEJbHBIM JIMHUSAM/pa3enaM Kypca;

e JA€T NPUMEPHOE pacHpeleieHUe YYeOHOro BPEMEHH, PEKOMEHIyEMOIO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpejUIaraeT MPUMEPHYIO MOCIIEI0OBATEIBLHOCTh U3YUYECHHSI y4eOHOTO MaTte-
puana ¢ y4€ToM JIOTMKH MOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEXK-
MPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJE€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpelHero ooO1ero o0pa3oBaHus, COAECPKATEIbHOU XapaKTEPUCTHKHU Ijia-
HUPYEMBIX Pe3yJbTaTOB OCBOCHUS OCHOBHON 00pa30BAaTEIbHON MPOrpaM-
MBI CcpenHero obmero oOpa3oBaHHUS (JMYHOCTHBIX, METANpPEAMETHBIX,
OpeIMETHBIX), a Takke C Yy4€TOM OCHOBHBIX BHJOB Yy4eOHO-
NO3HABATEJIbHBIX JIEHCTBUH OOYYarOIIErocs MO OCBOCHMIO COJIEP)KaHUs
peaIMeTa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh C OOYYEHHEM XHMHH Ha YPOBHE OCHOBHOI'O 00IIEero oOpa3oBa-
HUs. 3a mpejienaMH YCTaHOBJIEHHOM MPOrpaMMOl 10 XUMHUU 00s3aTeIbHON (MHBA-
PUAHTHOM) COCTABIIAIOIIEH COJEpX aHUs ydeOHOro mpenMera «XuMus» ocTaércs
BO3MOYKHOCTh BBIOOpA €r0 BApUATUBHOW COCTAaBIIAIONICH, KOTOpas JOJKHA OIpe-
JEJSITHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOIO MPOQPUIISI O0yUEHHUS.

B cootBercTBUM ¢ KoHUeNTyadbHbIMH NoJokeHuAaMU PI'OC COO o HazHa-
YEHUU MPEAMETOB 0a30BOro M yriIyOJIEHHOTO YpOBHEH B cucteme auddepeHuupo-
BAaHHOTO OOy4Y€HHS HAa YPOBHE CpPEJIHEro oOIero o0pa3oBaHUs XUMHUS HA YPOBHE
yrayOaEéHHOTO M3y4YEHHUs HANpaBJIeH Ha peaiu3alyio MPEEeMCTBEHHOCTH C IOCIe-
JTYIOIIMM 3TanoM MOJIYYeHHUS] XUMUYECKOTO 00pa30BaHMs B paMKax U3YUEHUS CIie-
[IUAJIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JIUCLHUILUINH B By3aX U OpraHu3a-
USX CPEHEro NMpoQeccuoHaNbHOro 00pa3oBanus. B 3Toil cBsI3u U3ydyeHue npen-
MeTa «XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PacIIUpEHUE U yriyoOieHue
TEOPETUYECKOW M MPAKTUYECKOM MOATOTOBKM OOyYaroUIMXcs, BHIOpaBUIMX OIpe-
nen€HHbIA Tpoduiib 00y4eHHs, B TOM YUCJE C MEPCHEKTUBON MOCIETYIOIIETro Mo-
Jy4YeHUs XMMHUYECKOTo 00pa3oBaHUsl B OPraHU3alUAX MPOQPECCHOHAIBHOTO 00pa-
3oBanus. Hapsany ¢ atum, B cBete TpeboBanuit ®I'OC COO k miaHupyeMbIM pe-
3yJbTaTaM OCBOCHHUs (peaepaibHOW 00pa3oBaTEIbHON MPOrpaMMbl CpeIHEro 00-
1iero oOpa3oBaHusl U3y4YeHUE MpeaMeTa «XUMHUsD OPUEHTUPOBAHO TAKXKE Ha pe-
IICHHUE 3aj]a4 BOCIUTAHUS M COLMAIBHOTO Pa3BUTHUs O0yvaroumxcs, Ha GopMUpo-
BaHUE y HUX OOIICUHTEUIEKTYaIbHBIX YMEHUH, YMEHUI pallnoHaIu3aluu yueOHo-
ro Tpyzaa u 0000HMIEHHBIX CIIOCOOOB EATEIBHOCTH, UMEIOLIUX MEXAUCUUTLIIMHAD-
HbIW, HAAMPEAMETHBIA XapaKTED.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIISAIOTCA yriyOn€HHbIE Kypchl — «Oprannyeckas xumusi» u «O01as u HeopraHu-
yeckas xumusi». [Ipu onpeneneHnn noaxoAaoB K 0TOOPY M CTPYKTYPHOM opraHu3a-
LIUU COIEP/KAaHUS ITUX KypCOB B IIPOrpaMMe M0 XMMHH 32 OCHOBY IIPUHSATHI I10JIO-
wenuss OI'OC COO o paznuuusix 6a30BOro u yriayOJaE€HHOTO YpPOBHEH HM3ydyeHUs
peaMeTa.

OcHoBy conepxkanusi KypcoB «Opranudeckas xumus» u «OO1iast 1 Heopra-
HUYECKasl XMMUA» COCTABISAET COBOKYITHOCTh IIPEIMETHBIX 3HAHUM U YMEHUH, OT-
HOCAIIUXCSI K 0a30BOMY YPOBHIO M3Y4YEHMsI IIpeMeTa. JTa cucTeMa 3HAHUN MOTy-
4aeT ONpPENEIEHHOE TEOPETHUECKOE JOIIOIHEHNE, ITO3BOJISIONIEE OCO3HAHHO OCBO-
UTh CYIIECTBEHHO OO0NbIIMK 00BEM (QakTosornyeckoro marepuana. Tak, Ha
yrayONIEHHOM YypOBHE M3y4YEHHS MpeaMeTa obecreueHa BO3MOKHOCTh 3HAUNTEIb-
HOTO yBeJIMUYEHUsl 00bEMa 3HAHUM O XMMUYECKUX 3JIEMEHTax U CBOMCTBAX UX CO-
€IMHEHUN Ha OCHOBE PaCIIMPEHUs U YIIIyOJIeHUs NPECTABICHUN O CTPOCHUHU Be-
IIECTBA, XMMUYECKOI CBA3U M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKlMid, paccMart-
pPUBAaEMBIX C TOUYKH 3PEHUS XMMUYECKON KUHETUKU M TepMOAMHAMUKH. M3yueHue
NEPUOINYECKOTO 3aKoHa U [lepnoanyueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB Oa-
3UpPYETCSl HA COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUU
aToMa. XUMUYeCKasi CBA3b OOBSACHAETCS ¢ TOUKH 3PEHUS SHEPreTUUECKUX U3MEHE-
HUH 1Ipu €€ 00pa30BaHUM U Pa3pyILICHUH, & TAK)XKE C TOUKH 3PEHUSI MEXaHU3MOB €€
oOpa3zoBaHus. M3ydyeHune TUNOB peakuuid TOMOJHSAETCS (HOPMUPOBAHHEM IIPE.I-
CTaBJICHUN 00 3JIEKTPOXMMHUYECKHX IPOLIECccax M AJIEKTPOJIU3€E pacIulaBOB U pac-
TBOPOB BEIIECTB. B Kypce OpraHnyeckor XMMHUH IPU PpACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEAMHEHMN yAelseTcss 0co00e BHUMAaHHUE BOIPOCaM 00 3JIEKTPOH-
HBIX 3¢ (dexTax, 0 B3aMMHOM BJIMSHUU aTOMOB B MOJIEKyJaX U MEXaHU3MaX peak-
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Oco0oe 3HaueHHe UMEET TO, YTO Ha COJIepKaHHE KypPCOB XUMHH YTITyOJIEH-
HOT'O YPOBHSI U3YU€HHUS JUJISl KJIACCOB OMNpeAeNéHHOro npoduis (r1aBHbIM 00pa3oM
Ha UX CTPYKTYPY U XapakTep JOMOJHEHUH K 00IIel cucTeMe MpeIMETHBIX 3HAHUM )
OKa3bIBAIOT BJIMSHUE CMEKHbIE MpeAMEThl. Tak, HanmpuMmep, B COAEP>KaHUU Mpe-
MeTa i1 KJIAcCOB XMMHMKO-(U3MUECKOro npoduis Oonbllioe 3HaYeHUuEe OyayT
UMETh AJIEMEHTHI Yy4eOHOTro Marepuaina no obmei xumuu. [Tpu uzyuenuun npeame-
Ta B JAaHHOM CJIy4yae aklEeHT OyJAeT clielaH Ha OOIIHOCTh METOOB IMO3HaHHUs, 001~
HOCTh 3aKOHOB M TEOPUH B XMMHUHU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs TEOpus
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coAepkKaHUM MpeAMeTa Il KJIACCOB XUMHKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B 3ToM ciydae npegocTaBiiseTcsi BO3MOXKHOCTD JIJIsl 0osiee 00CTOATEIbHO-



r0 pacCMOTPEHUS] XUMUYECKOW OpTraHM3alluy KJIETKH Kak OMOJIOTUYECKOM cucTe-
MBI, B COCTaB KOTOPOIl BXOJST, K PUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHs CYIIHOCTU HPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
NUIIEBAPEHUS.

B mane gopmupoBaHus OCHOB HAYYHOTO MHUPOBO33PEHHUS, OCBOCHUS OOIIIe-
HAy4YHBIX METOJIOB MIO3HAHUS U OMNbITA PAKTUYECKOTO0 IPUMEHEHUS HAYYHBIX 3Ha-
HUIl W3ydyeHHe npeamera «XUMHsD Ha YIIIyOJEHHOM YpOBHE OCHOBAHO Ha MEX-
IPEIMETHBIX CBS3AX C y4€OHBIMU IpEeIMETaMH, BXOJIAIIMMHU B COCTaB MPEAMET-
HBIX obnacteil «EcTecTBeHHO-HAay4HbIE MTpeaMEeThI», «MaTtematuka u uHpopmaTu-
Ka» U «PyCCKUU S3BIK U JIUTEPATYPA».

[Tpu n3ydyenuu yuyebHOro npeamera «XuMHs» Ha yriayOJEHHOM YpOBHE TaK-
e, KaK Ha ypOBHE OCHOBHOTO U cpeaHero oOuiero oOpa3oBaHus (Ha 0a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKd XUMHUHU Kak 00JJACTM COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTUYECKOW Jes-
TEJIbHOCTH YEJIOBEKAa M OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. PermieHue
ATOM 3aJjauM Ha yriayOJE€HHOM ypOBHE M3YyUEHHUs MPEAMETa MPENIoyiaracT peain-
3alMI0 TaKUX LEJIEH, KaK:

e (opMupoBaHUE NMPEACTABICHUI: 0 MaTepUATIBLHOM €JUHCTBE MHPA, 3aKO-

HOMEPHOCTSIX M MO3HABAEMOCTHU SIBJICHUN MPUPOJBI, O MECTE XUMHUU B CH-
CTEME €CTECTBEHHBIX HAyK U €€ BeAyllei posin B 00ecneYeHUH yCTONYH-
BOTO Pa3BUTHS YEJIOBEUECTBA: B PEUICHUH NMPOOJIEM IKOJIOTUUECKOM, IHEP-
reTUYECKOM M MUILIEBOM O€30MacCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3/1aHUU
HOBBIX MaTEpHAJIOB, HOBbIX HCTOYHUKOB YHEPTUH, B 0OECIICUEHUH PaIUo-
HaJIBHOT'O MPUPOJIONOJIB30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U 00-
HIeH KyJbTYpbl YEJIOBEKa, a TAK)KE 3KOJOTMYECKH OOOCHOBAaHHOI'O OTHO-
LIEHUS K CBOEMY 370POBBIO M IIPUPOJHOI CpeneE;

e OCBOEHHUE CUCTEMbI 3HAHMM, JEKAIUX B OCHOBE XUMHUYECKOW COCTABIISIO-
1€l eCTECTBEHHO-HAYYHOU KapTHUHBI MUpa: (QyHAAMEHTAIbHBIX TOHSITHM,
3aKOHOB U TE€OPUN XMMUU, COBPEMEHHBIX MPEACTABICHUI O CTPOEHUU Be-
IIECTBA HA Pa3HbIX YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJMO-
JEKYJSIPHOM, O TEPMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKaHUS] XUMUYECKUX PEaAKIUi, 0 XUMUYECKOM PaBHOBECHH, PACTBO-
pax U JAMCHEPCHBIX CHUCTEMax, 00 OOIIMX HAYYHBIX MPUHIMIIAX XUMHYE-
CKOT'O ITPOU3BOJCTBA;

e (opmupoBanmue y oOydarOmmxcs OCO3HAHHOTO MMTOHUMAHUsI BOCTPEOOBaH-
HOCTU CHUCTEMHBIX XUMUYECKUX 3HAHUM JUIsl OOBSCHEHUS KIIIOUEBBIX HAEH
U TpoOJIeM COBPEMEHHOM XMMHHU, JJIsi OOBSCHEHUS W MPOTHO3UPOBAHUS



SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOJY; TPAMOTHOTO pellie-
HUS TIPOOJIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS, aHAIIN3a U OIICH-
KA C NO3UIUH YKOJOTMYECKOM 0O€30IaCHOCTH MOCJICACTBUI OBITOBOU W
MIPOU3BOJICTBEHHON JCATEILHOCTH YEJIIOBEKA, CBSI3aHHOM ¢ XUMHUYECKUM
MIPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U TIepepabOTKOM BEIIECTB;

yrayOieHrne MpeACTaBICHU O HAyYHBIX METO/JaX IO3HAHMSI, HEOOXOIu-
MBIX I TPUOOPETEHHUS] YMEHUN OpPUEHTUPOBATHCS B MUPE BEUIECTB U
OOBSICHEHUS XUMHUUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPHUPOJIC, B MPaK-
THUYECKOH JIESITEILHOCTH U IOBCEIHEBHOM KU3HU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuMHUs» Ha YINIyOJIEHHOM yYpOBHE OCOOYIO0 aKTyalbHOCTh IpUOOpe-
TAIOT TaKue 1eJIM U 331a4u, KakK:

BOCIIUTaHUE YOEKIEHHOCTH B MMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBaXKe-
HUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPETUUECKUX U MPUKIAJIHBIX HC-
cjlieIoBaHUN B XUMUH, GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIEC-
r0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIMKM K OOYYEHHIO W MO3HAHHUIO, CIIOCOOHOCTEH K camo-
KOHTPOJIF0O ¥ CAMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX
LICHHOCTEH;

pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, UHTEIUICKTYAJIbHBIX U TBOPUYECKUX
criocoOHocTel oOydaronuxcs, GOpMUPOBAHUE Y HUX CO3HATEIBHOIO OT-
HOIIICHUS] K caMOOOpa30BaHUIO U HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIO-
BUIO YCTICIIHON MPOo(ecCHOHaNBbHON U 00IIECTBEHHON JesATEIHbHOCTH, OT-
BETCTBEHHOI'0 OTHOIIEHUSI K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 3]10PO-
BOM 00pa3e KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYpPBhI, TPUOOPETEHNE ONBITa OOIIECTBEHHO-
MOJIE3HOM PKOJOTHUCCKOU ACATCIBHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero oobiero oOpazoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hegenmo), B 11 kinacce — 102 gaca (3 gaca B Heneoto).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT W 3HaYEHUE OPraHUYECKOW XMMHH, MPEICTAaBICHUE O MHOTOOOpa-
3UM OPraHUYECKUX COCTMHEHUM.

DNEKTPOHHOE CTPOEHUE aTOMa YIJIepoJa: OCHOBHOE M BO30YXAEHHOE COCTO-
sAHUS. BaneHTHBIE BO3MOKHOCTH aTOMa yriiepoaa. XUMHUYECKasl CBSA3b B OpraHuye-
CKUX coeAMHEeHUsX. Tumbl ruOpuan3aliu aTOMHBIX opOuTtaneit yriaepona. Mexa-
HU3MBI 00pa30BaHUsl KOBAJCHTHOU CBs3M (OOMEHHBINH U JTOHOPHO-aKIENTOPHBIMN).
Tunel nepekpriBaHUsl ATOMHBIX OpOUTaNel, 6- U M-CBA3U. OJMHapHasi, IBOWHAS U
TpoiiHast cBA3b. CocoObI pa3pbiBa CBSI3€l B MOJIEKYJaX OPraHUYECKUX BEILECTB.
[Tonsatue o cBOOOTHOM paauKaie, Hykiaeoduie u 3aeKTpodue.

Teopust cTpoeHust opraHudeckux coeauHeHud A.M. byTiepoBa U COBpeMeH-
HbIE IPEJICTABIICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHUS OpraHu-
YECKUX COEIUHEHUN. MOoJeKysipHble U CTPYKTYpHbIE (hopmyiibl. CTpyKTypHbIE
(bopMybl pa3IUYHBIX BUIOB: pa3BEPHYTAsl, COKpalIEHHAas, ckeneTHas. M3omepusi.
Bunel u3oMmepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(PQEKThl B
MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIyKTUBHBIM U ME30MEPHBII 3(pPeKThI).

[TpencraBiaenne o KiaccUpUKalMU oOpraHudeckux BemiecTB. [lonsatue o
bynkunoHansHOM rpymnmne. I'omosnorus. I'omonorudeckue psiabl. Cucremaruueckas
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) m TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

DKCIEpUMEHTAIBHBIE METO/IBI U3YUYEHHUS BEIIECTB U UX MPEBPALLCHUI: O3Ha-
KOMJIEHHE C O0pa3luaMy OpraHMYEeCKHUX BELIECTB M MaTephajlaMyd Ha MX OCHOBE,
OMBITHI 10 MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJICHUE,
oOyriMBaHUE U TOPEHHUE), KOHCTPYUPOBAHUE MOJIENEeH MOJIEKYJ OpPraHUYECKUX
BEILIECTB.

YraeBoaopoasl.

Anxanel. ['omonorndeckuil psij ankaHoB, oOmas ¢popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpUIn3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBa
AJIKaHOB.

XHWMUYECKHE CBOWCTBA AJKAHOB: PEAKIMU 3aMELICHUs, U30MEpU3aluu, Ie-
TUAPUPOBAHMSA, LUKIM3ALNM, NHUPOIU3a, KPEeKHUHra, ropenus. llpeacrasinenue o
MEXaHHU3ME PEaKIUi PauKAIBbHOIO 3aMEILECHMUS.



Haxoxnenue B mpupojie. CriocoObl NOTyYeHHUs U IPUMEHEHHE aTKAHOB.

[Muknoankanel. O6mas ¢popmyia, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHSI U XUMUYECKUX CBOMCTB MajbIX (IIMKJIOMPOIAH, MUKIOOYTaH) U OOBIY-
HBIX (IIUKJIONEHTaH, MKJIOreKCaH) MUKIoankaHoOB. CrocoObl MOMy4YeHUs U TMpH-
MEHEHHUE [UKIIOAJIKAHOB.

Ankensl. ['oMoyiormaeckuil psii aakeHoB, o0mas (Gopmyiia, HOMEHKIIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuIn3alnsi aTOMHBIX OpOUTaNel yriaepoja, 6- U m-cBsi3u. CTPyKTypHasi U reo-
MeTpuueckas (Luc-TpaHc-) uzoMmepusi. dusnyeckrue CBONCTBA aJKEHOB. XUMHYE-
CKHE CBOMCTBA: peaKUUU MPUCOCAUHEHHUS, 3aMEIICHUS B O-TIOJIOKEHHUE TPU JBOW-
HOM CBSI3M, MOJIMMEpPHU3alnK U OKuciieHus. [IpaBuiio MapkoBHukoBa. KauecTBeH-
HbIE€ PEaKIMH Ha IBOMHYIO CBA3b. CIIOCOOBI NOJYyYEHHS U IPUMEHEHHE AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaneHoB (CONpsHKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSDKEHHBIX AUEHOB, 1,2- m 1,4-pucoenunenue. [lomumepusamus COnpsixkeEH-
HBIX JUeHOB. CrOCOOBI MOTYYEHUSI U TPUMEHEHUE AJIKAJHUEHOB.

Ankunbl. ['omonorndyeckuil psij akuHOB, oOias GopMyia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. Ou3nyeckue CBOMCTBA AJKMHOB.
XWMHUYECKHE CBOWMCTBA: PEAKIMM IMPUCOCIUHEHUS, JUMEPU3ALUN U TPUMEpHU3a-
UM, OKUCJIEHUA. KUCIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHIIEBYIO TPONHYIO
cBsi3b. KauecTBeHHbIE peakiny Ha TpOilHyto CBsi3b. CIIOCOOBI MOJIy4YEHUS U MpU-
MEHEHUE aJIKUHOB.

ApomaThdecKkue yrieBoaopoibl (apeHsl). ['oMonorudeckuii psig apeHoB, 00-
mas (Gopmyna, HOMEHKIATypa U U30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJIbl OeH301a. PU3NYECKHe CBOMCTBA apeHOB. XUMUYECKHUE CBOM-
cTBa OEH30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMelIeHHs] B O€H30IbHOM KOJIbLIE U YT-
JIEBOJIOPOIHOM pajivKalle, Peakui MPUCOCAUHEHHUs, OKUCIECHUE T'OMOJIOTOB OEH-
3o7na. I[lpenacraBienre o0 OPUEHTUPYIOLIEM JICUCTBUU 3aMECTUTENIEH B OEH30JIb-
HOM KOJIbIIE Ha MPHUMEpPE aJKWIbHBIX PaIUKaIoB, KapOOKCHIBHOW, THUAPOKCUIIb-
HOM, aMUHO- W HHUTPOTPYMIbI, ATOMOB TajoreHoB. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB ctupoia. [lonumepuszanus cruposna. CriocoObl NOTYYEHUS U IPUMEHEHHE
apOMaTUYECKHUX YTIEBOAOPO/IOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxxiaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:
MEPETOHKa, KPEKUHT (TEPMUYECKUMN, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBIITUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.



DNEKTPOHHOE CTPOECHHE TaJOre€HIIPOU3BOAHBIX YIVIEBOIOPOAOB. Peakuuu 3a-
MELIEHUsI rajoreHa Ha TUAPOKCOrPYIITY, HUTPOrpYyIIy, LUAHOTPYIILY, aMUHO-
rpymnmy. /lelicTBre Ha raJOreHIpoOr3BOAHBIE BOAHOTO U CIUPTOBOIO pacTBOpa LIE-
joun. B3aumojencTBre JUTalOreHAIIKAHOB ¢ MarHueM U IUHKOM. [loHATHe 0 Me-
TAJUIOOPTaHUYECKUX COEAUHEHUAX. VCIonb30BaHUE TajJOreHIIPOU3BOAHBIX YIJIE-
BOJOPOJIOB B OBITY, TEXHHKE U IPU CUHTE3€ OPTaHMYECKUX BEILIECTB.

OKCIEepUMEHTAIBHBIE METObl U3YUYE€HHsI BELIECTB M UX NPEBPALLECHUN: U3Y-
yeHHe (PU3NYECKUX CBOICTB YIJIE€BOJOPOAOB (PacCTBOPUMOCTb), KAUECTBEHHBIX pe-
aKUUN YIrJIeBOJAOPOJIOB Pa3IMUHbIX KJIacCcoB (0OeclBeunBaHUE OPOMHOM WM MOJ-
HOU BOJBI, pacTBOpa NEPMaHIaHaTa Kajus, B3aUMOJCHCTBUE ALIETHIICHA C aMMHU-
a4HbIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE OOHapyKeHUE yriepoaa u
BOJOPO/Ia B OPraHMYECKUX BEIIECTBAX, MOJYYEHHE 3THUJIECHA U HU3YYEHHE €ro
CBOMCTB, o3HaKomiieHue c koJulekuusmu «Hedte» u «Yromp», ¢ oOpasnamu
IUIACTMAcCC, Kay4yKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYJ YIJI€BOJOPOJIOB U ra-
JIOTE€HIIPOU3BOAHBIX YIJIEBOIOPOIOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHeHMS.

[IpenenbHble 0OqHOATOMHBIE CIUPTHL. CTpOEHHE MOJIEKYJ (Ha IpUMEpPe MeTa-
HOJIa ¥ 3TaHona). ['omonoruyeckuil pan, obmas popmysa, ©30Mepusi, HOMEHKIIA-
Typa U Kiaccuukanusi. Puznyeckue cBONCTBA MPEAEIbHBIX OJHOATOMHBIX CIIUp-
TOB. BopopoaHbie CBA3M MEXAY MOJIEKYJIAMH CIHAPTOB. XUMHUYECKHE CBOWCTBA:
peaklMM 3aMEeIeHus, JeruapaTalny, OKHUCIEHUs, B3aUMOJIECHCTBUE C OpraHuye-
CKHMH M HEOPraHWYECKUMHM KHCJIoTaMu. KauecTBeHHas! peakuys Ha OJHOATOMHBIE
cnupThl. JleficTBHe 3TaHONa U METAaHOJIa HAa OPraHu3M uesnoBeka. CrocoObl moiy-
YEeHUS! U IPUMEHEHHE OJHOATOMHBIX CITHPTOB.

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

MHOroaToMHbl€ CHMPTHI — 3TUJICHIJIMKOIb U TIUUEpUH. PU3HYECKHE U XU-
MUYECKHE CBOMCTBA: PEAKIMHU 3AMEILIECHHS, B3aUMOJIECHCTBHE C OPraHUYECKUMH U
HEOPTraHWYECKUMH KUCJIOTAMHU, KaU€CTBEHHAs peaKI[Usi HA MHOTOATOMHbBIE CITUPTBHI.
[IpeacraBnenre 0 MeXaHU3ME peaKUUi HyKJIeo(DUIbHOTO 3amernieHus. [leficTBue
Ha opraHu3M desoBeka. CrocoObl MOJyYeHUS M MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

®enon. CtpoeHue MOJIEKYJbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIHI U OeH-
30JbHOTO sfipa. Pusnueckue cBoicTBa ¢eHona. OCoOEHHOCTH XUMHYECKHUX
cBoicTB ¢eHona. KauectBennnie peakuuu Ha GpeHos. TokcuunocTs ¢denona. Cro-
coObI monyueHus u npuMeHnenue Genomna. GenonpopmanbaeruaHas cMoa.

KapOoHunbHbIe COeIMHEHUSI — albAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['oMoJorndyeckue psjibl albJerUI0B U KETOHOB, 00IIas
dbopmyna, uzoMepusi U HOMeHkIaTypa. Pu3nyecKre CBONCTBA allbJIETUI0OB U KETO-



HOB. XMMHMUYECKHE CBOWCTBA AJIBJECTHUIOB M KETOHOB: PEAKIUU NPUCOCIUHEHUS.
OxucieHue aabAeTUAOB, KAUECTBEHHbIC peakuu Ha anbaeruasl. CrocoOsl momy-
YEHUs] U IPUMEHEHNE AJIbIECTUI0B U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TPEJIEIIbHBIX KapOOHOBBIX KUCIIOT. Bo/opoaHbie CBSA3M MEXIY MO-
JeKyJlaMu KapOOHOBBIX KHCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA, pe-
aKuus STepUPUKALUU, PEAKIMU C YYaCTHEM YIJIEBOJIOPOJIHOro paaukana. Oco-
OCHHOCTU CBOMCTB MypaBbUHOUM KUCIOTHI. [loHATHE O MPOU3BOJHBIX KapOOHOBBIX
KHUCIIOT — CIIOXHBIX d(pupax. MHoroobpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOMCTB HEIPEACIbHBIX U apOMaTUYECKUX KAPOOHOBBIX KHCIIOT, TUKApOOHOBBIX
KHUCJIOT, THJIPOKCHKApOOHOBBIX KHCIOT. [IpeacrtaButenyt BhICHINX KapOOHOBBIX
KHUCJIOT: CTEApUHOBAs, MAJIbMUTUHOBAS, OJIEUHOBAS, JIUHOEBAS, TUHOICHOBAS KUC-
710Thl. CiocoOBbI MOTY4YEeHUs ¥ TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble 3¢upsl. ['omonornyeckuii psa, odmas (Gopmyiia, U30Mepus U HO-
MEHKJIaTypa. Pu3nueckne U XMMUYECKUE CBOWCTBA: THIPOJIM3 B KMCIIOW U IIEI0Y-
HOU cpelie.

XKupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1esoyHon cpene. OCOOEHHOCTH CBOMCTB >KHUPOB, COAEPKAIINX OCTATKU
HEIpPEeNeNIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yrieBooB. Knaccudukanus yriaeBonoB (MOHO-, AH-
U nojucaxapubel). MoHocaxapuabl: TJI0K03a, (PpYKTO3a, rajakro3a, pubosa, 1e3-
okcupunbo3a. Ousnueckre CBOMCTBA U HaxoxkaeHue B npupoae. orocunres. Xu-
MHYECKHE CBOWCTBA TJIFOKO3bL: PEAKIMU C YYACTUEM CHUPTOBBIX U albACTHIHOU
rpyni, COUPTOBOE U MOJIOYHOKHKCTIOEe Opoxkenue. IIpuMeHenne ritoko3sl, €€ 3Ha-
YEeHUE B KU3HEIEATEIBHOCTH opraHusMa. Jlucaxapuiel: caxapo3a, MajabTO3a U
JaKkTo3a. BoccTaHaBnMBamoIMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxnenne B mpupone u npumeHnenue. [lonmcaxapuasl: Kpaxmail,
IVIMKOTEH M LeJuTr0103a. CTpOeHHE MakpOMOJIEKYJ Kpaxmala, TJIMKOT€Ha W Lell-
71010361, PU3NYECKHE CBOMCTBA KpaxMmalia U LEJUII0I03bl. XUMUYECKUE CBOMCTBA
Kpaxmania: TMApOJu3, KauyeCTBEHHAs peakuus ¢ HOAOM. XHMHUYECKHE CBOMCTBA
LEJUTIONO03bl: THIPOJN3, TMolydeHue 3¢GupoB Nesnoio3bl. [loHsTtue 06 wuckyc-
CTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

DKCIEpUMEHTAIbHBIE METO/bI U3yUYECHUS BEUIECTB M UX NPEBpALICHUN: pac-
TBOPUMOCTb PAa3JIMYHBbIX CIIUPTOB B BOJE, B3aAMMOJEHCTBHE 3TAaHOJNA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJBJETU] HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJIEHHE ATHWJIOBOIO CIIUPTA JUXPOMATOM KaJiis (BO3MOKHO HCIIOJIb30BAHHUE BU-
JleoMaTepUaoB), KaUeCTBEHHbIE PEaKlMM Ha albAETUIbl (C TUAPOKCHIOM JHAM-



muHcepeopa(l) u rumpoxcugom memu(ll)), peaknusi raumepuHa ¢ TUAPOKCHIOM
meau(ll), xuMuueckre CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3aumonaeiicTBue kpaxmania ¢ HOAO0M,
pelIeHne IKCIepPUMEHTANIbHBIX 3a7a4 10 TeMaM «CrupThl U deHonby, «KapooHo-
BbI€ KUCTOTHI. CII03KHBIE ADUPBD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kimaccudukarys aMuHOB:
anuQpaTUIecKue U apoMaTUUeCKHe; MEPBUYHBIE, BTOPUYHbIE U TpeTuuHble. CTpoe-
HUE MOJIeKyJ, oOmas ¢hopmysa, U30Mepusi, HOMEHKIIaTypa U (pU3ndecKue CBOM-
cTBa. XMMHYECKOE CBOMCTBA alli(PaTHUECKMX aMUHOB: OCHOBHBIE CBOWCTBA, aJIKH-
JUPOBAHKE, B3aUMOJICUCTBUE MEPBUYHBIX aMUHOB C a30TUCTOM kuciotou. Conu
AJKAJIAMMOHUSL.

AHWIVH — IPEACTAaBUTENIb AMUHOB apOMaTH4ecKoro psaa. CTpoeHue aHUIu-
Ha. B3anMHOe BiMsiHEE TPy aTOMOB B MOJIEKYJie aHWIMHA. OCOOCHHOCTH XUMU-
YeCcKUX CBOMCTB aHwinHA. KauecTBeHHBIE peakiinu Ha aHWIMH. CrocoObI Mmoyye-
HUS ¥ TIpUMEHEHHE anudaTrudyeckux amMuHOB. [lonyueHne aHuUIMHA U3 HUTPOOEH-
3071a.

AmuHokucIOTEl. HoMeHnknaTypa u uzomepusi. OTAeNbHbIE TPEACTABUTENH O
AMUHOKUCJOT: TJIMLHH, alaHuH. PU3nYecKre CBOKWCTBA aMUHOKHUCIOT. XUMHYE-
CKHME CBOMCTBAa aMUHOKHCIIOT KaK aM(OTEpHBIX OPTraHUYECKUX COCIMHEHUH, peak-
1Ms TOJIMKOHACHCAIIMU, 00pa30BaHWE MENTUIHON CBs3U. buojornueckoe 3Haue-
HUE aMUHOKHUCIIOT. CHHTE3 U TUAPOIIU3 MENTUAOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpYKTypa OenKkoB. XUMHUYECKHUE CBOMCTBA OEIKOB: TUIPOJU3, JACHATYypaIus, Ka-
YECTBEHHBIE PEAKIIUU Ha OCJIKH.

DKCIEepUMEHTATbHBIE METOJIbI U3YUYEeHUsSI BELIECTB W MX MPEBpaIleHU: pac-
TBOpPEHHUE OCJIKOB B BOJIE, JeHATypalys OEIKOB MPU HArpeBaHWU, IBETHBIC PEaK-
[IMU Ha OEJIKH, PelIeHne SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMaM «A30TCOeprKalue
OpraHUYeCcKUe COeTUHEHUs» U «Pacno3HaBaHne OPraHUYECKUX COETUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeIUHEHMUSI.

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAWMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSST MOJIEKYISIpHAas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJSIPHBIX COECIUHEHHUN — MOJIH-
MepHu3aIus U MOJUKOH ICHCAITHSI.

[TonmumepHbie Matepuabl. [InmacTmMaccel (MOJUATUIICH, TTIOTUTIPOTIUIICH, TTOTH-
BUHWIXJIOPHJI, TIOJUCTUPOJ, MOJTMMETHIMETAKPUIIAT, MOTUKAPOOHATHI, TOJUITH-
nentepedranar). Ytunuzamus u nepepadoTKa IJIacTHKA.

DnacToMephl: HATypalbHBIN KaydyK, CHHTETHYECKHE Kaydyku (OyTamueHo-
BbIH, XJIOPONIPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3una.



BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl cnenuanbHOTO HazHaueHHs (Te(JIOH, KeBiap, SJIEKTPOMPOBOIS-
M€ NoJUMeEphl, OMopasiaraeMble MOJIUMEPDI).

DKCIEpUMEHTAIBHBIE METO/IBI U3YUEHUS BEIIECTB U UX NMPEBPALICHUI: O3HA-
KOMJIEHUE C 00pa3lamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay-
YYyKOB, PEIICHHE HKCIIEPUMEHTAIbHBIX 337a4 1o TeMe «Pacrno3HaBaHue miacTMacc
Y BOJIOKOH.

Pacuérurle 3amaun.

Haxoxnenue MoJekyasipHor (GOopMysIbl OpraHUYECKOTO COSUHEHUS 10 Mac-
COBBIM JOJISIM 3JIEMEHTOB, BXOJSIIIMX B €r0 COCTaB, HAXOXICHHE MOJIEKYJISIPHOU
(bopMyIIBI OPTaHMYECKOTO COCIWHEHHUS MO Macce (00hEMY) MPOAYKTOB CTOPAHMS,
[0 KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU U/UIIU UCXOIHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POPMYJIbl OPraHUYECKOTO BEILIECTBA HA OC-
HOBE €ro XUMHYECKUX CBOMCTB WM CIOCOOOB MOIYUYEHHS], ONPEEICHUE JOTU BbI-
X0J1a POJIYKTa PEaKUUU OT TEOPETHUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€l MPU U3YYEHUH OPraHU4YeCKON XMMUU B
10 kyacce OCYUIECTBIIIETCS YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHSATUM, TaK W TMOHSATUN, NPUHATHIX B OTACNIBHBIX IMpPEAMETaX ecTe-
CTBEHHO-HAYYHOTO IMKJIA.

OO11ue ecTecCTBEHHO-HAyUHbIE NIOHTHS: SIBJICHUE, HAYYHBIH ()aKkT, TUIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, Kilaccu(uKalys, HaOIo1eHue, U3MEpPEHHe, dKCIIe-
PUMEHT, MOJIEb, MOJIETTUPOBAHHUE.

®duzrka: MaTepusi, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTH-
YECKUI YpOBEHb, BEILECTBO, TEJO, OOBEM, arperaTHOE COCTOSIHHE BEUIECTBa, (u-
3MYECKHUE BEIMYNHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTHS, Macca.

buonorus: kierka, opraHusm, dKocucTeMa, ornocdepa, MeTadoaInu3M, HACIES-
CTBEHHOCTh, aBTOTPO(HBIN U TeTepOTPODHBIN TUII TUTAHUS, OpOKEHUE, POTOCUH-
T€3, IbIXaHUe, OCJIKH, YTIIEBOIbI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, PEPMEHTBHI.

['eorpadusi: nose3Hble UCKOMAaeMble, TOIINBO.

TexHonorus: NUIIeBble NPOAYKThI, OCHOBBI PAlMOHAIBHOIO NMHUTAHMS, MOIO-
1€ CPEJCTBA, MaTEPUAIIBI U3 UCKYCCTBEHHBIX M1 CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPI'AHUYECKAS XUMMUMSI
Teopernyeckue 0CHOBbI XMMHH.
Atom. CoctaB aTOMHBIX sAep. XuMHUeCKuil 3nemeHT. M3otonel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTreTUYECKHUE YPOBHH H



noypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsr). Pacnpenenenne 3JIEKTPOHOB MO aTOMHBIM OpOUTAISIM. JJIEK-
TPOHHBIE KOHPUTYypaLlMK aTOMOB 3JIEMEHTOB IEPBOr0—4ETBEPTOTO MEPUOIOB B OC-
HOBHOM U BO30Y>KJIEHHOM COCTOSIHMH, JIEKTPOHHbIE KOH(UTYpaAILIUX HOHOB. DJIEK-
TPOOTPULIATEIILHOCTb.

[lepnognueckuil 3akoH u llepuoanueckas cucreMa XUMHAYECKUX JJIEMEHTOB
J.A. MengaeneeBa. Cs3p nepuoanveckoro 3akoHa u Ilepmonanueckoid cUCTEMbI
XUMHUYECKUX JIEMEHTOB C COBPEMEHHON TEOPHEW CTPOEHUS aTOMOB. 3aKOHOMeEp-
HOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMblX UMU MPOCTHIX
Y CJIOKHBIX BELIECTB 110 TPyNIaM U IepruojaM. 3HaYEHUE NEPUOINYECKOTO 3aKOHA
J.1. Menneneena.

XumMu4eckas CBsi3b. BHJIBI XUMHUYECKOM CBSI3U: KOBAJICHTHAsS, NOHHAsI, METaJl-
anydeckas. MexaHu3mbl 00pa30BaHusl KOBAJIEHTHOM CBA3M: OOMEHHBIN U TOHOPHO-
aKLENITOPHBINA. DHEPrus U JUIMHA CBA3H. [I0apHOCTD, HAlIPAaBIEHHOCTh U HACHIIIA-
€MOCTh KOBAJICHTHOW CBs3u. KpaTHble cBsi3u. BomoponmHas cBsa3b. Mexmoneky-
JISIPHBIE B3aUMOJCHCTBHSL.

BaneHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b DJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIM CTPOEHUEM (HA MPUMEPE COCTUHEHUIM
3JIEMEHTOB BTOPOT'O IEPUOAA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeb, JIMTaHabl. 3HAYCHUE KOMIUICKCHBIX coeuHeHul. [ToHs-
THE 0 KOOPAWHALMOHHON XUMUHU.

BemecTtBa MOJEKYJISIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHMs. TUIbl KpUCTa-
JMYECKHUX PEETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucremMax. VctuHHble pacTBophl. [Ipeacrasienue o
KOJUIOMIHBIX pacTBopax. CriocoObl BhIpaXXEHUsI KOHIIEHTPALUA pacTBOPOB: MACCO-
Basl J10J1s BEILECTBA B PACTBOPE, MOJIIpHAs KOHIEHTpauusa. HacblleHHbIe 1 HEeHa-
CBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTD. KprcTamnoruapars!.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBUATIBHBIC
HAa3BaHMS OTJEIBbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX pEaKUUid B HEOPraHMYECKOHM M OpraHU4eCcKOM
XUMHUH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS
HHEPrUM MPU XUMUYECKUX peakiusx. TernoBbie 3Q(PEeKTsl XUMUYECKUX PeaKLui.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKOUM peakinu, €€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHble peakuu. Karanns u katanm3aTtopsl.

OOpaTtumble 1 HEOOpaTUMbIE peakluu. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUsA. (DAKTOPBI, BIHSAIOIIKAE HA IOJIOKEHHE XHMHYECKOIO



PaBHOBECHS: TEMIEPATYpPa, AABJICHUE U KOHILIEHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

OnexTponutuyeckas auccounanus. CuibHble U cialbie dnmekTponuThl. Cre-
neHb aqucconuanu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHASI, HEUTPAJIbHAS, IEJI0Y-
Has. Bogopoanslii mokasarens (PH) pactBopa. 'maponus coneit. Peakiiuu noHHOTO
oOMeHa.

OKUCIUTETBLHO-BOCCTAHOBUTEIIbHBIE peakiuu. CteneHb okucieHus. Okwuc-
JIUTENb U BOCCTAaHOBUTEND. [Iporiecchl OKUCIEHUSI 1 BOCCTaHOBJIEHUA. BaxxHelime
OKHUCJIUTENIM U BOCCTAHOBUTENU. MeTo ] 31eKTPOHHOIO Oaanca. DJIeKTPOoJIu3 pac-
TBOPOB U PAaCIJIABOB BEIIECTB.

DKCIepUMEHTAIbHBIE METOJIbI U3YyUEHHSI BEIIECTB U MX MPEBpAlICHUN: pa3-
JI0’KEHUE MEePOKCHIa BOAOPOAa B IPUCYTCTBUU KaTaau3aTopa, MOJIEINA KPUCTAIIIH-
YECKUX PEHIETOK, MPOBEACHUE PEaKIMii MOHHOTO OOMEHa, ONpENeNIeHUE CpEeIbl
pPacTBOPOB C MOMOIIBIO WHJIUKATOPOB, U3YyUEHUE BIUSHUS PA3IUYHBIX (PAKTOpOB
Ha CKOPOCTh XMMUUYECKOUN pEaKIIUU U MOJI0KEHUE XUMUYECKOTO PaBHOBECHSI.

Heopranuyeckasi Xummusi.

[lonoxenne HeMeTaioB B Ileproanyecko CUCTEME XMMHYECKUX DJIEMEH-
toB JI.W. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DU3MYECKUE CBOMA-
CTBa HEMETAJIOB. AJJIOTPOIHUSI HEMETAIUIOB (Ha MPUMEpPE KUCIOPOa, cephl, (oc-
dbopa u yraepona).

Bonopon. [lonyyenue, ¢pusndeckre U XMMUYECKUE CBOMCTBA: PEAKIUU C Me-
TajylaMyd ¥ HEMETaJJIJaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ 'mapuabl. TonauBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crocoObl ModydeHus, (GU3NYEeCKUue H
XUMHUYECKUEe CBOWCTBA. ['asioreHoBOAOpOABl. BaxHelie KUCIOpOACOaAepIKaIne
COEJIMHEHHUS TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJTYUYEHHS
rajgoreHoB. [I[pumeHeHune rajoreHoB U uX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHbie W NPOMBIIUICHHBIC CIIOCOOBI TMOMYyYCHHUS
kuciopoaa. OuU3NUeCKUe U XUMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxaeHnue B nmpupoje, CrocoObl MoiydeHus, GU3N4ecKue U XUMHU-
yeckue corictBa. CepoBomopon, cynbhuasl. Oxcun cepwi(1V), okenn cepoi(V1).
CepHucrast 1 cepHasi KUCIOTHI U UX coyi. OCOOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI.
[IpumeHenue cepbl U €€ COCIMHEHNM.

A3o0T1. HaxoxaeHue B mpupojie, CriocoObl MoayueHus, GU3ndeckue U XuMu-
yecKkue cBoMcTBa. AMMMaK, HUTpUbl. OKcuabl a3oTa. A30THUCTast U a30THASI KUC-
J0Thl ¥ uX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenue a3ora u
ero COeAMHEHUN. A30THBIE YTOOPEHHUS.



dochop. Haxoxaenue B mpupoje, CocoObl moaydeHus, (pu3ndeckue u Xu-
muyeckue cBoiictBa. @ochuast u pochun. Oxcunbr pochopa, hochopras kucio-
Ta u €€ conu. [Ipumenenue pocdopa u ero coequnenuit. Pochopusie y100peHHS.

VYrnepoa, HaxoXJIeHUE B MpUpoje. AJUIOTpONHbIe Moaudukanuu. Ouznye-
CKH€ U XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX yriepooM. Ok-
cup yraepona(ll), okcun yrnepona(lV), yronbHast kucnora u €€ conu. AKTUBUPO-
BaHHBIN yroiib, afcopomus. OysiepeHsl, rpadeH, yriepoanbie HaHOTPYOKku. [Ipu-
MEHEHHUE MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOIOM, U €r0 COSTUHEHUH.

Kpemunii. Haxoxaenue B npupoje, cniocoobl moaydeHus, Gu3nueckue u Xu-
muyeckue cBorctBa. Okcun kpemuusi(1V), kpeMHueBas kucnora, cuiukarsl. [lpu-
MEHEHHE KpEMHHUS U ero coequHeHui. CTeKI10, ero noJy4yeHue, BUJIbl CTEKIIA.

[Tonmoxenne MetamoB B [lepronyeckoil cucTeMe XUMMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOCHHMS SJIEKTPOHHBIX 000JI0YeK aToMOB MeTayioB. O01me ¢u-
3U4YecKHe CBOMCTBa MeTasuioB. [I[puMeHeHre MeTamioB B ObITY U TeXHHUKE. CIIIaBbl
METaJJIOB.

DIIEKTPOXUMHUYECKUN Psijl HanpshKeHUM meTtauioB. OO0mue crnocoObl moJyye-
HUS METAJJIOB: TUAPOMETAIUTYPIHsI, TUPOMETAIUTYPIHsl, yeKTpoMeTamutyprus. 11o-
HSTHE 0 KOppo3uu MeTaioB. CrocoObl 3alUThl OT KOPPO3HUHU.

O6mast xapakrepuctuka MmeTtamioB |A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX 3JIEMEHTOB. HaTpuil u kanuii: noimydeHue, (pU3NUECKUE U XHUMHUYE-
CKHE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mast xapakrepuctuka metayioB |lIA-rpymnmer I[lepuoguyeckoil cuctemsl
XUMHUYECKUX AJIEMEHTOB. Maruuii u Kanbllui: MoJydyeHue, Pu3nyeckue u XumMmu4e-
CKHE CBOMCTBA, IPUMEHEHNE NIPOCTHIX BEIIECTB U UX COeIUHEHUN. JKECTKOCTH BO-
JIbI U CTIOCOOBI €€ yCTpaHEHUS.

ATIOMHHMIL: TTOTy4eHue, (pU3ndeckue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MIPOCTOTO BEIIECTBA U €r0 coeAMHEHU. AM(DOTEpHBIE CBOWCTBA OKCHIA B THJIPOK-
cuJa aTFOMUHUS, THAPOKCOKOMILJIEKCHI ATFOMUHUS.

OO01mast xapakTepucTuka MeTaioB nmodounbix noarpymnn (b-rpynm) Ilepuo-
JTUYECKOU CUCTEMbI XUMUYECKHUX IJIEMEHTOB.

du3nyecKkne U XMMUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuii. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U auxpomarsl, HX
OKHCJIUTEIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

DOU3NYECKUE U XMMHUYECKHUE CBOMCTBA MapraHia U €ro coearHeHuin. Bax-
Heimme coenunenus wapranua(ll), mapranna(lV), mapranuma(VIl) m mapras-
na(VIl). Ilepmanranar kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a UM ero coequHeHnii. OKCHIBI,
rugpokcuasl u conu xkeneza(ll) u xxenesa(lll). [Tonyuenne u npuMeHeHue xene3a
U €ro CIUJIaBOB.



Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonyuenue u
IIPUMEHEHUE MEIU U €€ COCUHECHNMN.

[Muuk: momydyenue, (pu3mUeckrue M XUMUYECKHE CBOMCTBA. AMQOTEepHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenune
LMHKA U €ro COCIMHECHUM.

OKCIepUMEHTAIBHBIE METObl U3YUYECHHs BELIECTB M UX NPEBPALLICHUN: U3Y-
yeHre o0pa3lioB HEMETAIOB, TOPEHHE cepbl, pocdopa, xene3a, MarHUsl B KHCIIO-
poae, u3yuyeHue KOJUIeKINH «MeTasuibl U CIJIaBbl», B3aUMOJICUCTBUE IIECTIOYHBIX U
HIEJIOYHO3EMENBHBIX METAUIOB C BOAOW (BO3MOXHO MCIIOJIb30BaHUE BHJI€OMATe-
pHUajoB), B3aMMOJICHCTBHUE IMHKA U JKeJie3a C pacTBOpPaMH KUCIIOT U LIeNoYel, Ka-
YECTBEHHBIE PEAKIIMM HAa HEOPraHWYECKNE aHMOHBI, KATHOH BOAOPOJA U KATHUOHBI
METAJJIOB, B3aUMOJIEVCTBHE THAPOKCUIOB AIFOMUHHMS U LIMHKA C PACTBOPAaMHU KHC-
JOT W ILIEJI0YEH, pElICHHE JKCIEPUMEHTAIBHBIX 3a1ad 0 TemaM «l ajoreHs»,
«Cepa u e€ coequHeHUs», «A30T U (pochop U UX coeAUHEHUA», «MeTauibl riaB-
HBIX MOATPYNID, «MeTarmibl MOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeraoBedecTBa. [lonsaTue
O HAay4YHBIX METOJAxX IO3HAHWSA U METONOJIOTMHM HAay4yHOro uccienoBanus. Hayu-
HbIE IIPUHIUIBI OPTaHU3aLUU XUMHAYECKOr0 NPOU3BOACTBA. IIpOoMBIIIIIIEHHEIE CIIO-
cOOBbI TOJIyYeHHUs] BAKHEWIIMX BELIECTB (HAa NMpUMeEpe MPOM3BOACTBA aMMMAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYEHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpENbl U €ro IOCIIEICTBUA.
Poub xumuu B 006ecrieyeHNH SHEPreTHIeCKoi 0e30MacHOCTH.

XuMHUs U 310pOBbe yenoBeka. JIekapcTBeHHble cpenctsa. lIpaBuna ncnosnb-
30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Pojb XUMUM B pa3BUTUN MEIHULIVHBI.

XWMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib XuMuu B
o0ecrieueHnH NHIIEeBOM 0€30M1aCHOCTH.

Kocmernuueckue u napdromepnsie cpencta. beitoas xumus. [IpaBuna 6e3-
OIMACHOI0 HUCIOJIb30BaHUSA MPENapaToB OBITOBOM XUMHUHU B MOBCEHEBHOM KU3HHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OeTOH).

XuMHUs B CeIbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00PEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepuansl 11 2IEKTPOHUKHA. HaHOTEXHOI0THY.

PacuétHrble 3amaun.

Pacuérel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce Wi 00bEMY OJJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, Mac-
cbl (00BbEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIM OJHO U3 BEILECTB
UMeeT MpuMecH, Macchl (00bEMA, KOIMUECTBa BEUIECTBA) POIYKTA PEAKLIUU, €CITU



OJIHO W3 BEUIECTB JIaHO B BHJE PacTBOpa C ONMPEACIEHHOM MAacCCOBOW JOJIEW pac-
TBOPEHHOI'O BELIECTBA, MACCOBOM JOJIM M MOJISIPHOM KOHIIEHTPALlMM BEILIECTBA B
pacTBOpe, A0 BbIXOAA NPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3€d MpU U3ydeHUU OOIIell U HeopraHuye-
CKOoM xumuu B 11 Kilacce oCyllecTBIIIETCS Yepe3 UCIOJIb30BAaHUE KAK OOIINX ecTe-
CTBEHHO-HAYYHBIX MOHSTUMN, TaK W MOHSITUH, IPUHATHIX B OTJEIBHBIX MPEIMETax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUNoTe3a,
TeopHusl, 3aKOH, aHAJIM3, CUHTE3, KiIacCu(PUKalus, MepUuOJIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHD, MAKpPOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHHE BEIEeCTBA, UCAIbHBIN Ta3, PU3u-
YECKHUE BEJIMYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buosnorus: kieTka, opraHusM, 3KocucTema, buocdepa, MmeTaboaInU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIIMBO,
pPECYPCHI.

TexHoNorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUTyPTHs, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIIIJIEHHOCTb,
dapmareBTUUYECKasi MTPOMBIIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHUYECKHUX TMperapa-
TOB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHUalIOB, 3JEKTPOHHAS MPOMBIILUICH-
HOCTb, HAHOTE€XHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cOOTBETCTBHUM C CUCTEMHO-AEATEIBHOCTHBIM MMOJX0/I0OM B CTPYKTYpE JINY-
HOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHus BBIJICJICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHUE 00YYaIOIUMHUCS
POCCHICKON TPaXJaHCKOW WJICHTUYHOCTH; FOTOBHOCTh K CaMOPAa3BUTHIO, CAMO-
CTOSITEJILHOCTU U CaMOOMPECIICHUIO; HAJIMYME MOTUBAIMU K OOYYEHUIO; TOTOB-
HOCTh ¥ CIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS MPUHSATHIMU B OOIIIECTBE
MpaBWJIaMHM U HOPMaMH I[OBEICHUS; HAJIMYUE MPABOCO3HAHHUS, SKOJOTMUYECKOU
KYJBTYPbI; CHOCOOHOCTb CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE Pe3yIbTaThl OCBOCHUSI TIpeaMETa « XUMUS» OTpaxxaroT chopMu-
POBAHHOCTH ONBITa MO3HABATEILHOM U MPAKTUUECKOUN JIEATEIbHOCTH 00yUYarouX-
Ccsl B IIpoliecce peann3anuu 00pa3oBaTeIbHON IS TEIbHOCTH.

JIMYHOCTHBIE PEe3yJIbTAThl OCBOCHUS MpeAMeTa « XUMUS» OTPaXaroT ChopMHU-
POBAHHOCTbH ONBITAa MO3HABATEILHOM U MPAKTUUECKOUN JEATEIIbHOCTH 00yJaronuX-
Csl B IPOIECCE peanu3aliuyu 00pa3oBaTeIbHON JEATeIbHOCTH, B TOM YKCIIC B YACTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSJIKY;

MPEJICTABJICHNUS O COLIMAJIBbHBIX HOpMax M MPaBUJIAX MEXKIMYHOCTHBIX OTHO-
IICHUN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATETBLHOCTH IMPHU CO3IaHUU y4ueO-
HBIX MPOEKTOB, PEIICHUU YUEOHBIX U MMO3HABATEIBHBIX 3a/1a4, BHIMOTHECHUN XUMU-
YECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apry-
MEHTBI JPYTUX MIPU aHATU3€ PA3IMYHBIX BUJIOB YUCOHOU JI€SITENHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOI'0 OTHOIICHUS K UCTOPUYECKOMY M HAYYHOMY HACJEIUI0 OTede-
CTBEHHOM XUMUH;

YBaKEHHUS K MPOIECCY TBOPUECTBA B 00JaCTH TEOPUHU U MPAKTUIECKOTO MPH-
JIOKEHHSI XUMHUH, OCO3HAHUS TOTO, UTO JIAHHBIE HAYKHU €CTh PE3YJIbTaT NIUTEIbHBIX
HAOJIOICHUM, KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TPyJa
YYCHBIX U IPAKTUKOB;

MHTEPECA U MO3HABATEJIBHBIX MOTUBOB B MOJIYYCHUH U MOCJIEAYIONIEM aHaIM-
3¢ MH(pOpMAIUU O TEPEAOBBIX JOCTHKEHHUSX COBPEMEHHON OTEUECTBEHHOW XU-
MUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBApHUILEH C MO-
3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MO-
CTYTKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl IEHHOCTEN 3/I0pOBOTO M Oe30macHOro odpasa *U3HH, HE0OXO-
JTUMOCTH OTBETCTBEHHOI'O OTHOIICHHS] K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYE-
CKOMY 3JI0POBbBIO;

COOJIO/IEHUsT TIpaBUiI 0€30MMacHOTO OOpaIleHusT ¢ BEIIECTBAMHU B OBITY, TO-
BCEIHEBHOM KU3HU, B TPYJOBOM AEATEIBbHOCTH;

MOHUMAaHUSl IEHHOCTH TMPAaBWJI WHIAUBUIYaTbHOTO W KOJUIEKTUBHOTO O€3-
OMAaCHOTO MOBEJICHUS B CUTYaIUSIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUI W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIbCKON Jes-
TEJILHOCTHU, OOIIIECTBEHHO MOJIE3HON, TBOPUYECKON U IPYTUX BUJIAX JAEATEIbHOCTH,

YCTAHOBKHM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]1ay COIHalb-
HOW HaMpaBIIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO Mpodeccruid pa3IuvyHoOro pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYaJbHOW TPACKTOPUHU 00pa3o-
BaHUs, Oyayiiel mpodeccun U peanu3anii COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C
y4€TOM JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHO-
cTel o01IecTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€J1IeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE KAaK UCTOUHHUKY CY-
IIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TI100aTBFHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM, BIUSHUS KO-
HOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMATILHOMN CpeIbl;

OCO3HaHUSI HEOOXOIUMOCTH MCMOJIb30BAHUS JOCTHXKECHUN XUMMH JJIsI pellie-
HUSI BOIPOCOB PAllMOHAIILHOTO MPUPOAOTIOIB30BaHNUS;

AKTUBHOTO HENPUATHS JECUCTBUN, IPUHOCAIINX BPEN OKPYXKAKOLIEH NPUPOJI-
HOU cpejie, yMEHUs TMPOTHO3UPOBATh HEOJIATOMPHUSTHBIE SKOJOTUYECKUE TOCIIET-
CTBUSI IPEANPUHUMAEMBIX JACHCTBUIN U MPEIOTBpAIATh UX;



HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OMbITA JIEATEIILHOCTH 3KOJIOTUYECKOW HAMpPABICHHOCTH, YMEHHUS PYKOBOJCTBO-
BAThCS MMM B MMO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMAJIBHOW MPAKTHUKE, CIO-
COOHOCTH ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITH HI€0JI0TUU XeMo(poouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKW U OOIIECTBEHHON NIPAKTUKH,

MOHUMAaHUs crenu(UKU XUMHUHM KaK HayKHd, OCO3HAHUs €€ poju B (OpMHPO-
BAHUU PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JAHNUN LEIOCTHOTO MPENCTaBIIC-
HUs 00 OKpYXalollleM MHUpE Kak O €IWHCTBE MPHUPOJAbl M YEJIOBEKa, B MO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOOJIEM COXPAaHCHHS MPHUPOIHOTO
PaBHOBECHS;

yOEXIEHHOCTH B 0COOOM 3HAUYMMOCTH XMMHUU JIJII COBPEMEHHOW IMBUIIN3A-
IMU: B €€ T'YMaHUCTUYECKOM HAIPABICHHOCTH U BaXKHOW POJIM B CO3JaHUU HOBOU
0a3bl MaTepuaIbHON KYJIBTYpPbl, B PEIICHUM TI00ATBHBIX MPOOJIEM yCTOMYHBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SJHEPTETUUECKOM, MUIIEBOUN U IKOJTOTHYECKOMN
0€30MMacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICYCHUU YCJIOBUHN YCIEUIHOIO Tpyja
U DKOJIOTUYECKU KOMMDOPTHOM KU3ZHU KaXKJIOTO WIeHA 00I1eCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHUS CYLIIHOCTH METOJIOB MTO3HA-
HUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IMOJY-
YyaeMble 3HAHUS JJISI aHAJIU3a U OOBSICHEHHS SIBJICHUM OKPY>KaloIlero Mupa u mpo-
UCXOJAIUX B HEM W3MEHEHHM, YMEHHMs JelaTb 0O0OCHOBaHHBIC 3aKIIIOUECHHS Ha
OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JTAHHBIX C IIEJIbI0 TTOJIYYeHHS JOCTOBEP-
HBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCMOJIb30BaTh XMUMUYECKUE 3HAHUA IS pe-
HIEHUS MPOOJIEM B peabHbIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHIO U caMO00Opa3o-
BaHUIO, K aKTUBHOMY MOJIYYCHHUIO HOBBIX 3HAHUW MO XUMHUU B COOTBETCTBHUH C
YKU3HEHHBIMU MMOTPEOHOCTSIMU;

HWHTEpeca K 0COOEHHOCTSAM TpyJa B paznyHbIX chepax npodhecCuoHATbHOM
JEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MTPOTPAMMBI TI0 XMMHH Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIFOYAIOT:

3HaUYMMBIE I (POPMUPOBAHUS MHPOBO33PCHHS OOYYAIOUTUXCS MEKIUCITU-
TUIMHApHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIE TMOHSTHUS, OTPAKAIOIINE IEI0CT-
HOCTh HAYYHOUM KapTHUHBI MUPA U CHEIU(UKY METOIOB TTO3HAHUS, UCTIOJIb3yEMbIX B



€CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, SHEPIus, ABJICHUE, IPOLECC, CUCTEMA,
HAy4YHBIN (PaKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICIOBA-
HUeE, HaOJI0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATHBHEIE,
peryJsaTuBHBIC), obecneunBaronme GopMupoBanue (QyHKIIMOHATILHONH IPpaMOTHO-
CTH ¥ COITMATLHOW KOMIETEHITUN 00yJarOIINXCS;

CIIOCOOHOCTh OOYYAIOIIUXCS HCIIOIh30BaTh OCBOEHHBIC MEXKIUCIUTLINHAD-
HbIE, MUPOBO33PEHUYECCKHE 3HAHUS U YHUBEpPCaJIbHbIC yueOHbIE ACHCTBHS B MO3HA-
BaTEJIbHOM U COLMATIbHOW MTPAKTHUKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMH TMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JCHCTBU-
SIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYEeCKHUE TeHCTBUA:

CaMOCTOSITETIbHO (POPMYIMPOBaTh U aKTyalIU3UpPOBaTh MPOOJieMy, paccMmart-
puBaTh €€ BCECTOPOHHE;

ONPEACIATh LM ICSITEILHOCTH, 3aJiaBasi mapaMeTpbl U KPUTEPUHU UX JTIOCTU-
YKEHHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C MMOCTABJICHHBIMU 1IEISIMU;

MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUUECKOTO MBIILICHUS: BbI-
JICNIATh XapaKTepHbIC MPU3HAKKU MOHSATUM U YCTAaHABIUBATh MUX B3aUMOCBS3b, HC-
M0JIb30BaTh COOTBETCTBYIOIIUE TMOHATHS JJIi OOBSCHEHHS OTICIbHBIX (haKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHMS U KPUTEPUU JIJIsI KJIaCCU(DUKAIIUKA BEIIECTB U XUMUYE-
CKHMX pEaKUui;

YCTaHABJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3M MEXIY M3y4aeMbIMU SIBJIC-
HUSIMU;

CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHBIC, I€IYKTUBHbIE, 10 aHAJIO-
T'YH), BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEYUSI B pACCMATPUBAEMBIX SIBJICHUSX,
dhopMyIMpOBaTh BEIBOJIBI U 3aKJIFOUCHUS,

MPUMEHATH B MPOIIECCE MO3HAHUS MCIOJb3YEMbIE B XUMHUU CUMBOJIUUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) dJIEMEHTa, XUMHUUYecKas (GopMmysa, ypaBHEHHE XUMHUUYECKOM peak-
MU — TPU PEIICHUH YYEOHBIX MO3HABATEIbHBIX U MPAKTHUUYECKUX 3aJay, MpUMe-
HSTh Ha3BAHHBIC MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX IMPHU-
3HAKOB M3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIHA.

2) 6a3oBble HcCIIeA0BATEIbCKHUE eiiCTBHSI:

BJIaJIETh OCHOBaMHU METOJIOB HAYYHOI'O MO3HAHUSI BEIIECTB U XUMHUUYECKHUX pe-
aKI1M;



(dbopMynTupoBaTh LEIH U 3a/1a4 UCCIEA0BaHMUs, UCTIOIb30BaTh OCTABICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIUPOBAHHBIE BOMPOCH B KAu€CTBE MHCTPYMEHTA IO-
3HaHUS ¥ OCHOBBI JIJIs1 (POPMHUPOBAHUS TUTIOTE3BI IO MPOBEPKE MPABUIHHOCTH BbI-
CKa3bIBAEMBIX CYXICHUN;

BJIa/IE€Th HABBIKAMH CaAMOCTOSITEJIBHOTO IJIAHUPOBAHUS U MPOBEACHUS YUCHH-
YECKHUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOIIOJATh 32 XOJOM IIPO-
1[ecca, CaMOCTOSTEIIFHO MPOTHO3UPOBATh €r0 Pe3ynbTar, (GopMyrupoBaTh 0000-
IICHHUS U BBIBOJbI OTHOCUTENIHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BaHUs, CO-
CTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

IpUOOpETaTh OMBIT YUEHUYECKON UCCIIEN0BATEIBCKON U MPOEKTHON JIEATENb-
HOCTH, TMPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOUCKY Me-
TOJIOB PELIECHUS MPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOJOB IO3HA-
HUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHpoOpManuu (HaAy4yHO-
NOMyJIsipHasl JUTEpaTypa XMMHUYECKOTO COAEp’KaHUs, CHPAaBOYHBIE MOCOOUs, pe-
cypcel MHTepHeTa), aHaIuM3UpOBaTh HH(POPMALMIO PA3JIMYHBIX BUAOB U (HOpM
IIPEICTABIICHUS, KPUTUYECKU OLICHUBATh €€ JTOCTOBEPHOCTh M HENPOTHUBOPEYH-
BOCTBb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE H
otOope uHpopMalKK, HEOOXOIUMOM [JIsl BBIIIOJHEHHS y4eOHBIX 3ajad ompese-
JIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HMCHOJIb30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (hOpMy IpesicTaBlieHus uHpopma-
uu (cxemsbl, rpauKky, TUarpaMmbl, TAOJIHILIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KaUECTBE CpPEACTBAa NpHU padoOTe C XUMHUYE-
cKkoM MH(poOpMaIuen: NPUMEHATh MEXMNpeaMeTHbie (hu3nueckue U MaremMaThye-
CKH€) 3HAKU U CUMBOJIbI, pOpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKUC CPCACTBA HAI'JIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYkK/1aeMOM TeMbI B X0/I€ TUAJIOTA W/WIIH
JMCKYCCHUH, BBICKA3bIBaTh UieH, (DOPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIb-
HO BBINIOJIHEHUS MTPEIOKEHHON 3a/1a4H;



BBICTYTIATh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JESITEIHHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI M0 MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOSATENFHO IIAHUPOBATh U OCYIIECTBISTH CBOIO TIO3HABATEILHYIO JICsI-
TEJIBLHOCTH, ONIPENeIsis e€ e U 3a/1aud, KOHTPOJIMPOBATh U TI0O Mepe HEO0OX0I1-
MOCTH KOPPEKTHPOBATh IIpeJlaraéMblii aJropuTM JEHCTBUN IMPU BBITTOJTHEHUU
y4eOHBIX U MCCIIEIOBATEIBCKHUX 3a7a4, BEIOMpaTh Hanboiee 3 HEKTUBHBIN CrIOC00
WX PEIICHUS C YIETOM IMOJTyYEHHUs HOBBIX 3HAHHMM O BEIIECCTBAX U XUMUYECKHUX pe-
aKIHAX;

OCYLIECTBIISTh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOAHAJIA3a U Ca-
MOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IPOrpaMMBbl IO XUMUU Ha YIriyOJaEéHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIEro oO0pa3oBaHMs BKIIIOYAIOT CIELH(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
10 MOJTYYEHHIO HOBOT'O 3HAaHMSI U MPUMEHEHUIO 3HAHUN B Pa3IMYHbIX Y4EOHBIX CHU-
TyalusaX, a TAKXKE B PEAIbHBIX JKU3HECHHBIX CUTYalUAX, CBSA3aHHBIX C XUMUEH. B
IIPOTrpaMMe IO XMMHUHU MPEAMETHBIE PE3YNbTAThl MPEACTABIICHBI 110 TOJaM H3yYe-
HUS.

10 KVIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «Oprannyeckass XuMHsD» OTpaKka-
IOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTEpUAJIOB,
HOBBIX MCTOYHHKOB DHEPTUHU, B 0OCCIICUCHUH PAlMOHAIBLHOTO MPUPOIOIIOIH30BA-
HUSA, B (OPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpPhl YEJIOBEKA, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOHOMN

cpene;



BJIAJICHUE CUCTEMOU XMMHYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJIA-
raronue MOHATUS — XUMUYECKAN JIEMEHT, aToOM, SIAPO W SJEKTPOHHAS 000JI0YKa
atoma, S-, p-, d-aToMHBIE OpOUTAII, OCHOBHOE M BO30YXIEHHOE COCTOSIHHS aTOMA,
ruOpuIn3alnsi aTOMHBIX OpOUTajel, HOH, MOJIEKYJIa, BaJICHTHOCTb, AIEKTPOOTPH-
ATEIbHOCTh, CTENEHb OKHUCJICHHS, XMUMUYECKasl CBSI3b, MOJIb, MOJIIpHAs Macca,
MOJISIDHBIN  O00BEM, YIJIEpOAHBIA CKelleT, (GyHKIHOHAJIbHAS TpyIMMa, paaukal,
CTPYKTypHBIC (opMyInbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEICTHBIC), HU30MEPHS
CTPYKTYypHasi U MPOCTPAHCTBEHHAs (T€OMETpHUUEcKasi, ONTUYECKasi), U30MEpPHI, TO-
MOJIOTHYECKUH Psifl, TOMOJIOTH, YTJIEBOJIOPOIbI, KUCIOPO/I- U a30TCOAEPKAIINE Op-
raHUYECKUEe COCJIMHEHMS, MOHOMED, TIOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIE-
KYJISIpPHBIE COEIMHEHUS; TEOPHH, 3aKOHBI (mepuoanueckuii 3akoH . 1. Mennenee-
Ba, TEOPUsI CTPOEHHMs opraHudeckux BemecTB A. M. bytiepoBa, 3akoH coxpaHe-
HUSI MACChl BEILIECTB, 3aKOH COXPAHEHUS W NPEBPALICHUS SHEPIUU MPU XUMHUYE-
CKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK XUMUHU, MHUPOBO33PEH-
YeCKHUE 3HAHUS, JISKAIINE B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTU XH-
MUYECKUX SBJICHUHN; NPEACTABICHUS O MEXaHU3MaX XUMHUUYECKUX PEaKIui, TepMO-
JMHAMUYECKUX U KUHETHUUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O B3aUMHOM
BJIUSIHUA aTOMOB W TPYNI aTOMOB B MoJIeKyJaxX (MHIYKTUBHBIA U ME30MEPHBIN
s dextrl, opuenTanTsl | u |l pona); dpakronorndeckrue cBeICHHs O CBOMCTBAX, CO-
CTaBe, MOJYYCHUU U OE30MaCHOM HCIOJIb30BAHUU BAXKHEHIIINX OPraHUYECKUX Be-
IIECTB B OBITY U MPAKTUYECKOU NESITEILHOCTH YEIOBEKa, OOIIUX HAYYHBIX MPHUH-
[UIIaX XUMHUYECKOTO MPOU3BOJCTBA (Ha MpUMEpe MPOU3BOJCTBA METaHOJA, Tepe-
paboTKu HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

MCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUS] MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHS] XMUMHYECKUX PEAKIM U PacKpbIBaTh UX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKINI MOCPEACTBOM COCTABIICHHS DJIEK-
TPOHHOTO OajaHca 3TUX PEAKIUH, PEaKIMii MOHHOTO OOMEHa MyTEéM COCTaBIICHUS
WX TIOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHEHUI;

W3TOTaBJIMBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEIIECTB JJIs WILTOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: yCTAHABIMBATH MPUHAJIC)KHOCTh M3yYEHHBIX
OpTraHWYECKUX BEIIECTB MO WX COCTABY U CTPOCHHIO K OMNpPEAEIEHHOMY KJac-
Cy/TpyIiie COeIMHEHUH, JaBaTh UM Ha3BaHUS MO CUCTEMATHYECKOH HOMEHKJIAType



(IUPAC) u npuBOoaUTh TpUBHATBHBIC HAa3BaHHS JJIS OTICIBHBIX MPEACTaBUTEICH
OpPraHUYECKUX BEIIECTB (3TUJIEH, ALIETHIEH, TOJYOJ, MIIMUEPHH, STUICHIIUKOIb,
denon, dopManbaerua, aneTanbIeru, aleToH, MypaBbUHAs KHCIOTA, YKCyCHas
KHCJIOTa, CTEAPUHOBAsI, OJICMHOBAs, MAJBMUTUHOBAS KHUCIJIOTHI, TJIULWH, aJaHUH,
ManbTO3a, PPYKTO3a, aHWJIMH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUSI ONPEICISITh BUJ XUMUYECKOM CBSI3U B OpPraHU-
YECKHUX COEIMHEHUAX (KOBAJEHTHAas M MOHHAs CBs3b, G- U M-CBS3b, BOJAOPOJHAA
CBSI3b);

c(pOpMUPOBAHHOCTh YMEHHUS IPUMEHSATH MOJIO0XKEHUSI TEOPUU CTPOEHUS Opra-
Hu4eckux BemiecTB A. M. BytnepoBa i 00bsSCHEHUSI 3aBUCHMOCTH CBOMCTB Be-
IIECTB OT UX COCTaBa U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepH30BaTh COCTaB, CTpOeHHE, (uszmue-
CKHE€ M XUMHUYECKHE CBOMCTBA THUIIMYHBIX NPEICTABUTENECH Pa3JIMYHBIX KJIACCOB
OpPraHUYECKHUX BEIIECTB: AIKAHOB, HUKIOAIKAHOB, AJIKEHOB, AJIKaINECHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAETUI0B, KETOHOB, KapOOHOBBIX
KHCJIOT, IPOCTBIX U CIOXKHBIX 3QUPOB, )KUPOB, HUTPOCOECAMHEHUN U AMUHOB, aMU-
HOKHUCJIOT, OEJIKOB, YIJI€BOJOB (MOHO-, TU- U MOJUCAXapUI0B), UILUTFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YPAaBHEHUSMHU COOTBETCTBYIOIINX XUMHUYECKHUX
peakuuii ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hopMyIT;

c(OpMHPOBAHHOCTh YMEHUS MOATBEP)KIATh HA KOHKPETHBIX IMPHUMEpPAX Xa-
pakTep 3aBUCHUMOCTU PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAUHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOM CBS3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
Y TPYyII aTOMOB B MOJIEKYJIAX;

Cc(OPMUPOBAHHOCTh YMEHUSI XapaKT€PU30BaTh HCTOUHUKH YTJIEBOJOPOJIHOTO
ChIpbs (HEQTh, MPUPOIHBINA Ta3, yrojib), CIOCOOBI €ro nepepaboTKU U MpakThye-
CKO€ IPUMEHEHHE MPOAYKTOB MepepadboTKH;

Cc()OPMUPOBAHHOCTh BJIAJICHUS] CUCTEMON 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOJlaX MO3HaHMs — HAOJIOJIEHNUHU, U3MEPEHUH, MOJIEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUSI MPUMEHSATH OCHOBHBIE OMNEPALMHU MBICIUTEIb-
HOU JeSATENbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHUE, 0000LIEHNE, CUCTEMATU3AIIHIO,
BBISIBJICHUE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€W — JJI1 U3YYEHUS! CBOMCTB BEIIECTB U
XAMUYECKUX PEAKIIHI;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0ojiee OCO3HAHHOTO MOHMMAaHUSl CYHUTHOCTH MaTepUalbHOIO €IMHCTBA MHUpA, UC-
M0JIb30BaTh CUCTEMHBIE 3HAHUS 0 OPraHUYECKOW XUMUU IJIsi OOBSICHEHUS U MPO-
THO3UPOBAHMS SIBJIEHUH, IMEIOLIUX €CTECTBEHHO-HAYUYHYIO IPUPO.Y;



c(hOpPMHPOBAHHOCTh YMEHHIA: MPOBOJIUTH PACUETHI MO0 XUMHUYECKUM (PopMmy-
JaM ¥ ypaBHEHUSM XUMHUYECKHX PEAKIMil C MCIOIh30BaHUEM (PU3NUECKUX BEIU-
yiH (Macca, 00bEM ra3oB, KOJMUYECTBO BEIIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKJICHUIO XUMUYECKOW (OpMYIIbl Be-
IIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSIM XHMHYECKHUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI1: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBAThH
C TO3UIUN HKOJOTMYECKON O€30MacHOCTU MOCHENCTBUSI OBITOBOM M MPOU3BOJI-
CTBEHHOU JIeATEIbHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepadOTKOM BEIECTB, UCTIOIb-
30BaTh MOJYUYEHHbIC 3HAHUS JJI IPUHATUS TPAMOTHBIX PEIIeHUN MPoOIeM B CUTY-
alusAX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUN SKCIEPUMEHT (MOJy4eHUE U U3YYEHUE CBOICTB OPraHUYECKUX Be-
IIECTB, KAUECTBEHHbBIEC PEAKIIMH YIJIEBOJAOPOAOB PA3IMYHBIX KJIACCOB U KHUCIOPOI-
CoJlepKallluX OPraHMYECKUX BEILECTB, PELICHHUE HKCIEPUMEHTANIbHBIX 3aJa4 IO
pacro3HaBaHUIO OPraHUYECKUX BEIIECTB) C COOIIOJIEHUEM MpaBHl OE€30MaCHOTO
oOpalieHusi ¢ BelEeCTBaMH U J1A0OPaTOpHBIM 000pYyJ0BaHUEM, (OPMYIUPOBATH
1[eJIb UCCIICI0BAHMS, IPEJICTABIISATh B Pa3IUYHON opMe pe3yabTaThl IKCIIEPUMEH-
Ta, AaHAJIM3UPOBATh U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

co0JIro1aTh MpaBUjIa SKOJIOTHYECKH 11€JI€CO00Pa3HOro MOBEICHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHUS CBOETO 370POBBS, OKPYXKAOIIEH
IIPUPOJHOM CpPElIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh OMACHOCTh TOKCHUYECKOTO JCHCTBUS HA KUBBIE OPraHU3MbI OMpe-
JIEIEHHBIX OPraHUYECKUX BEUIECTB, TOHUMas cMbica nokaszarens [1/IK;

aHAIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATH LIeJICHANIPABICHHBINA MOUCK XU-
MUYECKOM MHGOpPMALMKM B Pa3IMYHBIX MCTOYHMKAX (HaydyHas U yuyeOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBol MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, repepadaTeiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABIICHHOM YUeOHOM 3aauei.

11 KJIACC

[IpeameTHble pe3ysbTaThl OCBOCHUSA Kypca «OO0mas U HeopraHuyeckas Xu-
MUSD» OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUA: O MaTepUaIHLHOM €IMHCTBE MUpa, 3a-
KOHOMEPHOCTSX W TI03HABAEMOCTH SIBJICHUW MPUPOABI, O MECTE U 3HAUYEHUU XUMUU
B CUCTEME €CTECTBCHHBIX HayK U €€ POJU B 00ECTICUCHUN YCTOWYMBOTO Pa3BUTHUA,
B PEILLIEHUH MPOOJIEM IKOJIOTMUYECKOM, SIHEPreTUUECKON U MUILEBOM 0€30MacCHOCTH,



B Pa3BUTHM MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTEPUAIOB, HOBbIX HCTOUHHKOB SHEP-
ruu, B 00ECIeUeHNN PalUOHAIBLHOTO MPHUPOJONOIL30BaHMs, B (OPMHUPOBAHUN
MHUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a TAKKE DKOJOTHYECKH 00OCHO-
BAHHOT'O OTHOILIEHHS K CBOEMY 30POBbBIO U IPUPOIHOU CPELIE;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHUMN, KOTOpas BKIIFOYAET: OCHOBOIIOJA-
raroline MOHATUS — XMUMHUYECKUM B3JIEMEHT, aToM, SJIpO aToMa, U30TOIIbI, BJIEK-
TpOHHas 000JI0YKa aToMma, S-, P-, d-aToMHBIE OpOHMTAII, OCHOBHOE U BO30YKIEH-
HOE COCTOSIHUSI aToMa, TMOpUAN3alidsg aTOMHBIX OpOUTasel, MOH, MOJIEKYJia, Ba-
JIEHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas CBS3b
(xoBaJIeHTHas, MOHHAsI, METAJLTUYECKas, BOJOPOAHAS ), KpUCTAITMYECKasl pelIETKa,
XUMUYECKasl PEAKIUsI, PACTBOP, JICKTPOJUTHI, HEIIECKTPOIUTHI, JIEKTPOJIUTHYEC-
CKasi AUCCOIUAIIUS, CTEIIEHb JUCCOIMAIINY, BOJOPOAHBIN MOKA3aTeb, OKUCIUTEND,
BOCCTAaHOBUTEIb, TEIUIOBOM 3PHEKT XUMUUECKON peaKkiuu, CKOPOCTh XUMUYECKON
peaKkiny, XUMHUYECKOE PABHOBECHE; TEOPUM M 3aKOHBI (TEOPHUS DIEKTPOJIUTHYE-
CKOM nucconuanuu, nepuoandeckuii 3akod .M. MeHneneeBa, 3aKk0H COXpaHECHUS
MaccChl BEIIECTB, 3aKOH COXPAaHEHHUsS W MPEBpaIlEHUs PHEPTUU MPU XUMHUYECKHUX
peaKIusAX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIUX Macc), 3a-
KOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHUH, MUPOBO33PECHUECKUE 3HAHUS, JIe-
JKallye B OCHOBE OHUMAaHUS IPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUM;
COBPEMEHHbBIC TPEJCTABICHUSI O CTPOCHUU BEIIECTBA HA AaTOMHOM, HMOHHO-
MOJIEKYJISIPHOM U HAJMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3MaX XU-
MUYECKUX PEAKIUi, TEPMOANHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYYCHUH U O€301acCHOM HC-
MOJIb30BAaHUU BAXKHEUIIINX HEOPTaHUUECKUX BEIIECTB B OBITY U MPAKTHUYECKOM Jie-
ATEJIbHOCTH YEJIOBEKA, OOIIUX HAYYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpMUPOBAHHOCTh YMEHUS UCIOIH30BaTh XUMUUECKYIO CUMBOJIUKY JJISL CO-
cTaBjieHHs] (JOpMyYJT BEIIECTB M YPaBHCHUN XMUMHUYECKUX PEaKIMil, cUCTeMaTuye-
ckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OT/AEIBHBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBaJEHTHAas,
WOHHAs, METAJJTNYECKasi, BOAOPOHAs), TUIT KPUCTALTNYECKON PEIIETKH KOHKPET-
HOTO BEIIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BUJIa XUMUYECKON CBSI3U M TUTIA KPUCTAJUIMYECKOU PeméTKH, OOMEHHBIN U TOHOP-
HO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBSI3H,



c(OpMUPOBAHHOCTh YMEHHUM: KJIacCHU(PHUIMPOBATh: HEOPTraHUYECKUE Bellle-
CTBa 10 MX COCTaBY, XUMHUYECKHE PEAKLUMHU MO Pa3IMYHBIM MPU3HAKAM (YUCITY H
COCTaBYy pearupyromrx BEIIECTB, TEIUIOBOMY 3P dEeKTy peaklunu, U3MEHEHHUIO CTe-
NEHEN OKUCJIEHMs AJIEMEHTOB, 0OpAaTUMOCTH, Y4aCTHUIO KaTajau3aTopa U ApyTue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHMSA U KPUTEPHUH IS KIacCUPUKAIUN H3ydae-
MBIX BELIECTB U XUMHYECKHUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPHUOIUIECKOrO 3aKoHa /J.
. MenneneeBa 1 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C(pOPMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTo-
MOB ¥ MOHOB XMMHYECKHMX JJIEMEHTOB IIEPBOrO—4EeTBEPTOTO nepuonos llepunonu-
yeckou cucreMsl .M. MenneneeBa, NCIIONIb3ysl TOHATHSL «QHEPIETUYECKUE YPOB-
HI», «IHEPTETHUYCCKHE MTOyPOBHUY, «S-, P-, d-aTOMHBIC OpOUTAIIIY», KOCHOBHOE U
BO30YKIEHHOE SHEPTETUUYECKUE COCTOSHUS aTOMay»; OOBACHATh 3aKOHOMEPHOCTH
W3MEHEHHS] CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COCOUHEHHI MO MEpUoOAaM M
rpyrmnam Ilepuonnueckont cucremsl . 1. MenaeneeBa, BaJeHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX AIIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh (OMUCHIBATH) OOLINE XUMHU-
YECKHME CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, IIOATBEPXKAATh CYLIECTBOBAHUE
TEHETUYECKOMN CBS3M MEXAY HEOPTaHMYECKUMH BELIECTBAMH C IMOMOIIBIO YpaBHE-
HUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

C()OPMUPOBAHHOCTb ~YMEHHUSI PACKpPbIBATh CYUIHOCTb:  OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOIO OanaHca
TUX peakUui; peakuuil HOHHOrO OOMEHa MyTEM COCTABJIEHUS UX IMOJIHBIX U CO-
KpalIEHHBIX MOHHBIX YPABHEHMI; peakuil THIPOJIN3a; peakuil KoMIIeKkcooOpa-
30BaHMs (Ha MpUMEpPE THAPOKCOKOMIIEKCOB IIMHKA U AIFIOMUHUA);

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMH-
YECKUX PEAKLMU ¢ YYETOM UX IHEPTETUUECKUX XAPAKTEPUCTUK, XapAKTEP U3MEHE-
HUSL CKOPOCTH XMMHUYECKON peaklUyH B 3aBUCMMOCTH OT Pa3jIMYHbIX (DaKTOpOB, a
TaKXXE XapakTep CMEIICHUS XMMHYECKOTO PABHOBECHS MOJ BIMSHHUEM BHEIIHUX
BozjaeiicTBuil (mpunuun Jle [llatenne);

C(OPMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh XUMHUECKHUE pEaKLuu, JexKa-
[I1M€ B OCHOBE MPOMBIIUICHHOTO TMOJY4YE€HUsI CEPHON KHUCIOThI, aMMHaKa, o0Iue
Hay4YHbI€ NMPUHLHUIBI XUMUYECKUX MPOU3BOJICTB; 1€JI€CO00Pa3HOCTh MPUMEHEHUS
HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHHS] COOTHO-
LICHUS PUCK-TI0JIb3A;

c(OpMUPOBAHHOCTH BIAJCHHUSI CUCTEMOM 3HaHHM O METOJax Hay4yHOro Io-
3HaHUS SIBJICHUN NPUPOIBI — HAOIIOACHNUE, U3MEPEHUE, MOIETUPOBAHUE, IKCIIEPU-
MEHT (peaJIbHbI{ U MBICIEHHBI ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUs



IPUMEHSATH 3TH 3HAHUS NPU SKCIEPUMEHTAJIbHOM HCCIEAOBAaHUMU BEILIECTB U IS
OOBSICHEHHS] XMMHUYECKHUX SIBICHUN, UMEIOIIUX MECTO B MPHUPOJAE, MPAKTUUYECKOM
JEATEIbHOCTH YEJI0BEKA U B TOBCEAHEBHOM KU3HU;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISABJIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUH C
HNOHATUSAMU U NPEACTABICHUSAMU JPYTHX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUAIBHOIO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHI: C HCIOIH30BAHUEM TOHS-
TUH «MaccoBas 10JIs BELLIECTBA B paCTBOPE» U «MOJISIPHAsI KOHLEHTPALIKA»; MACChl
BElIECTBA WJIM 00bEMA rasa Mo M3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacce WU
00BEMY OJJTHOTO U3 YYaCTBYIOIIMX B PEAKIMM BELIECTB; TEIUIOBOTO 3(dekTa peak-
L[MHY; 3HAYEHUSI BOJOPOJHOTO MOKA3aTeNsl pACTBOPOB KUCIOT U IIEJIOYEH C U3BECT-
HOM CTENMEHbIO JUCCOLMANMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTa
peakMu, €ci OJTHO U3 MCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpA C ONpPEIEIIEH-
HOW MaccoBOH J10JIeil paCTBOPEHHOIO BEILIECTBA UJIU JaHO B M30BITKE (MMEET Mpu-
MECH); JOJU BbIXOJA MPOAYKTA PEAKIINH; O0BEMHBIX OTHOLIEHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMUYECKUN HKCIIEPUMEHT (MPOBEAECHUE PEAKIIMI HOHHOTO 0OMEHA, MOATBEPXKIE-
HUE KauyeCTBEHHOI'O COCTaBa HEOPIaHMYECKHUX BEIIECTB, ONPEIEICHUE CPEIbl pac-
TBOPOB BEILECTB C TIOMOIIbIO MHAWKATOPOB, U3YYEHHUE BIIMSHUS Pa3INYHbIX (hak-
TOPOB Ha CKOPOCTb XMMHUYECKON pEaKINH, PEHICHUE SKCIEPUMEHTAIBHBIX 3aJa4
no TemaMm «Metaiey u «Hemeramibs») ¢ coOatoaeHueM npaBui 6€30nacHoro 00-
pallieHus ¢ BellecTBaMU U J1a00paTOpHbIM 000pyi0BaHUEM, (POPMYIUPOBATH LIENIb
UCCIIEIOBaHMSI, MPEACTaBIATh B pa3IMyHOU (hopMe pe3ysbTaThl HKCIEPUMEHTA,
aHaJIM3UPOBATh U OIICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIA MOJb30BAHUSI XUMUYECKON
MOCy/I0l U JTabopaTOpHBIM 00OpYyAOBaHUEM, OOpaIleHusl ¢ BEIIeCTBAMH B COOT-
BETCTBUU C UHCTPYKLHUSAMHU MO BBIIOJHEHUIO JAOOPATOPHBIX XUMUYECKUX OIIBITOB,
HKOJIOTUYECKU LEIeCO00Pa3HOro MOBEACHUS B ObITY U TPYIOBOM JAEATEIbHOCTU B
LEISAX COXPAHEHUs! CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOAHOW Cpellbl U JTOCTH-
XKEeHUs e€ yCTOMYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHYECKOTO ACHCTBUSA
Ha JKUBbIE OPTraHU3MbI OMPEACIEHHBIX HEOPraHMYECKUX BELIECTB, TOHUMAsi CMBICT
nokazarens [11K;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IEJICHANIPABICHHBIN MOUCK XU-
MUYECKOM MHGOpPMALIMKM B Pa3IMYHBIX MCTOYHMKAX (HayyHas W yuyeOHO-HayyHas
JUTEpaTypa, CpeicTBa MaccoBoM MHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMUYECKYI0 MH(POpMaIlUIo, epepadaThiBaTh €€ U HCIOJIb30BATh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a/1aueH.
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. 110/ CTBEHHBIX HAyK M
Huit A. M. Bytze- eé poun B obec-
poBa HICYCHUH YCTOM-
YHBOI'O pa3sBUTHUA
YCJIOBCUCCTBA
Hroro no pazneny 8
Pa3nen 2. YriaeBoaopoanbt
- BJIaJIEHUE CH- - YCTHBIH OIIPOC;
[Ipenenbubie .
but6imoreka [OP CTEMOM XMMUHC- - pemeHne
JI€BOIOPOABI — _ o
2.1 o P 5 https://resh.edu.ru/subject/29 =~ CKUX SHAHUH, KO- yyeGHEIX 1
AJTKaHbI '
) /10/ TOpas BKJIKOYACT: IPAKTHKO-
[IUKJIOATTKAHbBI OCHOBOIIOJIAra-

OpHUEHTHPOBAH-



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

2.2

Henpenensnsie yr-

J€BOJOPOJBL: AJIKe-
HbI, aJIKaJAUEHBI, aJl-
KHUHBI

14

bubnuoreka LIOP
https://resh.edu.ru/subject/29

110/

FOLLUE TIOHATHS —
XUMUYECKUN
3JIEMEHT, aTOM,
SIIPO U JJIEK-
TPOHHAsI 000J10Y-
Ka aTtoma, S-, p-,
d-aromHbIE OpOU-
TaJy,

- copmupoBaH-
HOCTb YMEHHM:
BBISIBIISITH Xapak-
TEpHBIC IPU3HAKH
MOHATUH, yCTa-
HaBJIHMBATh UX
B3aMMOCBS3b, UC-
I0JIb30BATh CO-
OTBETCTBYIOILIUE
MOHSTHSI TIPH
OIIMCAHMH COCTa-
Ba, CTPOCHUS U
CBONCTB OpraHu-
YECKHUX COCIUHE-
HUI;

2

HBIX 3a/a4;

- TECTUPOBaHUE;
- IpaKTUYeCcKast
pabora;

2.3

Apomarndeckue
YTJIEBOJOPOIBI
(apensr)

bub6mmoreka [IOP
https://resh.edu.ru/subject/29
10/

- copMHpOBaH-
HOCTb YMEHHUM:
HCIOJIb30BaTh
XUMHUYECKYFO
CHUMBOJIUKY JUIS
COCTaBJIEHHS MO-
JEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BEpHYTHIX,

- YCTHBIH OIpOC;
- TECTUPOBAHHUE;



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

COKpAILEHHBIX U
CKEJIETHBIX)

(hopmyi opranu-
YECKHX BELICCTB,;

2.4

[TpupoaHbIe HCTOY-
HUKH yTJIEBOJOPO-
JIOB U HX Iepepa-
0oTKa

bubnuoreka LIOP
https://resh.edu.ru/subject/29
10/

- copMHpOBaH-
HOCTb YMEHHM:
yCTaHaBIUBATh
MIPUHAJIEKHOCTh
H3yYCHHBIX Opra-
HHNYCCKUX BC-
LIECTB 10 UX CO-
CTaBYy U CTpOE-
HUIO K oTpejie-
JEHHOMY KJIac-
cy/rpynne co-
eTMHECHNM,

- TCCTUPOBAHUE;

2.5

l"anorennpon3BoiH
bI€ YTJIEBOJIOPO/IOB

bubnuoreka LIOP
https://resh.edu.ru/subject/29
10/

- chopMHpOBaH-
HOCTb YMEHUM
XapaKTepr30BaTh
COCTaB, CTpoe-
HUe, QU3NIECKUe
U XUMHYECKHE
CBOMCTBA TUITUY-
HBIX MIPEJICTaBHU-
TeJIel pa3InYHbIX
KJIaCCOB OpraHu-
YECKHX BEIICCTB!

- YCTHBIH OIIPOC;
- KOHTPOJIbHAS
pabora;

Uroro no pazgeny

35

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst

3.1

Crnuptsl. ®enon

11

1

bubaunoreka [IOP
https://resh.edu.ru/subject/29

- copMHpOBaH-
HOCTb BJIAJICHHS

- MpaKTUIecKast
pabora;



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

110/

3.2

CHCTEMOM 3HAHUH = - PEILICHUE

0 €CTECTBEHHO- y‘le6HBIX u

HAyYHBIX METO- IPaKTHKO-

Aax HMO3HAHMA — OpHEHTHPOBAH-

HaOII0CHUH, .
HBIX 3aJ1ay4;

HU3MEPEHUH, MO-

JIeTMPOBAHUH,

IKCIIEPUMEHTE

(peanbHOM U

MBICIICHHOM) 1

YMEHHS TIPHMe-

HATHh OTH 3HAHUA,

- chopMHpOBaH- - TECTUPOBAHHUE;

HOCTh YMCHHI - MUCHMEHHO

KapGoHubHbIE CO- RAPAKTEPIBORATE - sananue;

eIMHEHMSI: aJbJie-
TH]IBI U KETOHBI.
KapOoHoBsle kuc-
10T1b1. CII0KHBIE
3¢upsl. XKupsl

21

bubmmoreka LIOP
https://resh.edu.ru/subject/29

110/

COCTaB, CTpOe-
HUE, QU3nIecKue
U XUMUYECKHUEC
CBOMCTBA THUITUY-
HBIX TPEJICTaBU-
TeJIe pa3InYHbIX
KJIACCOB OpTaHH-
YECKHX BEIIECTB,;

3.3

YrineBoanl

bub6mmoreka [IOP
https://resh.edu.ru/subject/29
10/

- chopMHpOBaH-
HOCTb YMEHHM
XapaKTepr30BaTh
COCTaB, CTpOe-
HUe, GPU3NIECKUEe
1 XUMHYECKHE
CBOMCTBA TUITUY-
HBIX MIPEJICTaBU-
TeJlel pa3JIMuHbIX

- YCTHBIH OIpOC;
- TECTUPOBAHHUE;



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

KJIaCCOB OpraHu-
YECKHUX BCIIECCTB,

Hroro no pazneny

41

Pa3znea 4. A3oTconeprkamye opraHuyeckue coeJuHeHUust

4.1

AMUHBI.
AMUHOKHCIIOTEHL.
benxn

12

bubmmoreka LIOP

https://resh.edu.ru/subject/29

110/

- copMHpOBaH-
HOCTb YMEHUM
XapaKTepU30BaTh
COCTaB, CTpOe-
HUEe, QU3nIecKue
U XUMHWYECCKHE
CBOMCTBA TUIINY-
HBIX NIPEJCTaBU-
TeJIeW pa3INYHbIX
KJIACCOB OpraHu-
YECKHUX BEIECTB,

- YCTHBIH ompoc;
- IPaKTU4ecKas
pabora;

- KOHTPOJIbHAS
pabora;

Hroro no pazneny

12

Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS

5.1

BricokoMouneKymsipH

bIC COCANMHCHUA

bubanoreka [IOP

1 https://resh.edu.ru/subject/29

110/

- chopMuUpoBaH-
HOCTb YMEHHM:
MIPOBOJUTH pac-
Y€THI 110 XUMUYE-
ckuM popmynam
U YpaBHEHHUAM
XUMHYECKHX pe-
AKIUH C UCHONE-
30BaHHEM HHU3H-
YECKHUX BEJIMYUH

- IpaKTHYECKas
pabora;

Uroro no pazgeny



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

OBIIEE KOJIMYECTBO
YACOB IIO ITPO- 102
I'PAMME



11 KJIACC

KoanuecTBo 4acoB

Cnucok urToro-

HanmenoBan DJIeKTPOHHbIE
Ne BbIX IVIAHHpYe- Cnoco0 oneHkun
He pa3jaesioB U (un¢posBbie)
n/ Bcer KonTposbH IMpakTuyeck MBIX pe3yJibTa- HMTOI'OBBIX ILJIA-
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ue padoThbl TOB € yKa3aHUEM HHUPYEMBIX pe-
NPOrpamMMbl pecypchl
3TanoB ux ¢op- 3yJbTATOB
MHUPOBAHUS
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
- BJIaJICHUE CHCTe- - YCTHBIH OIIPOC;
MOH XUMHYECKHUX - DEIlCHUE Vueh-
Crpoenue ’ p yu
N 3HaHHUU, KOTOpas HBIX U HpaKTI/IKO'
atoma. [lepuo- . ;
3 BKJIFOYAET: OCHO OpHEHTHPOBAH-
AXYICCKUN 3a- BOIIOJIATAOIIHE
HBIX 33/1a4;
KoH u [lepuo- Bubmuorexa LJOP MOHSITHS — XHUMH-
1.1 INYEeCKas CH- 9 https://resh.edu.ru/subject/29/ = 4ecknii >memeHT,
cTeMa XUMH- 11/ aToM, SIIPO aToMa,
YyeCKUX dJiie- HN30TOIIbI, JJICK-
MEHTOB I[ )41 TPOHHAsA 000J104UKa
TOMa, S-, pP-, O-
Menneneesa atoma, -, p-, d
ATOMHBIC Op6I/ITa—
I,
- COBpCMCHHBIC = KOHTpOJ'IBHaﬂ
MpeACTaBJICHUA O pa6OTa;
Crpoenue CTPOCHUH BEIE-
— bu6mnoreka [IOP P - [TUCPMCHHO 34-
. . CTBa Ha aTOMHOM .
1.2 11 1 https://resh.edu.ru/subject/29/ ’ JAaHuE;
MHoroo6pasue 11/ HOHHO
BCIIICCTB o MOJIEKYJIAPHOM U
HAAMOJEKYJISIPHOM
YPOBHSX;
13 XuMHUYECKHe 19 1 3 bubmuorexa [JOP - IPEJCTAaBJICHUS O - YCTHBIN OIpOC;

peakuuu

https://resh.edu.ru/subject/29/

MEXaHHU3Max XH-

- KOHTpPOJIbHAaA



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

MHUYECKHUX peaK-
LU, TEPMOJIUHA-
MHUYECKHUX U KHHE-
THYECKHUX 3aKOHO-
MEpPHOCTSIX UX
MPOTEKAHUs, O XU-
MHUYECKOM PaBHO-

pabora;
- IpaKTHYECKOe
3aj[aHue;

BECHHU,;
Wroro no pazueny 39
Pa3nen 2. Heoprannuyeckasi xXumust
- chopmupoBan- - YCTHBIH OIpOC;
HOCTh YMECHUH: -
Bbu6nuoreka LJOP 3;;4 KOHTPOJIbHA
. Kiaccupumoupo- .
2.1 Hemeramnsl 31 https://resh.edu.ru/subject/29/ . p pabora;
11/ BaTh: HEOpraHUYe- - NpAKTHYECKOE
CKHE BEIIeCTBa 110 sayiane;
HX COCTaBYy,
- chopMupoOBaH- - IpaKTAYECKas
HOCTh YMEHUH: .
bubmmoreka L{IOP y;;d pabora;
. KIaccuUIMpo- .
2.2 MerTanasl 23 https://resh.edu.ru/subject/29/ . p KOHTpPOJIbHAA
11/ BaTh: HEOpraHUYe- pabora;
- CKHE BEII[ECTBA 110
HX COCTaBy,
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
- chopMUpOBaH- - TECTUPOBAHUE;

3.1

Metobl no-
3HAHUS B XU-
MUH. XUMHA U
JKU3HD

bubmuorexa LIOP
https://resh.edu.ru/subject/29/
11/

HOCTb YMEHHUM:
OCYIIECTBJIATH Lie-
JICHAIIPaBJIEHHBINA
MTOMCK XUMHUYECKON
WHPOPMAIINH B



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Pa3IMYHBIX UCTOY-
HHUKax.

Hroro mo pazueny 9
OBUIEE KOJIMYE-
CTBO HYACOB IO 102

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bceero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
[IpenMer 1 3HaYE€HHE OPraHUYECKON XU-
MUHU, TIPEICTABICHHE O MHOTO00pa3uu op- 1
TaHUYECKUX COCTUHECHUI
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA). 1
BanenTHbie BO3MOKHOCTH aToMa yriepozaa
XuMu4deckasi CBA3b B OpPraHUYECKUX COeIH-
HeHUsX. MexaHu3mbl 00pa3oBaHUs KOBa- 1
JICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa CBsI3e
Teopust cTpoeHUST OpraHUIECKUX COETUHE- 1
Huii A. M. bytiepoBa
Buasl nzomepuu: cTpykTypHas, MpoCTpaH-
CTBEHHas1. DIIEKTPOHHbIE 3PPEKTHI B MOJIE- 1
KyJlax OPraHMYE€CKUX COCAUHECHHI
[IpencraBnenue o kinaccuukaiu u cu-
cremarndeckas Homenkinarypa (IUPAC) 1
OpPTraHUYECKUX BEIECTB
Knaccudukanus peakiuii B opraHU4ecKOi 1
XUMHUHI
Cucremarusanys 1 0000IeHNe 3HAHUHN 110 1

TEME




AJKaHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyia, HOMEHKIIATypa U U30MepHs,
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOE-
HUE MOJIEKYJI

10

duznueckre 1 XUMUYECKHE CBOUCTBA al-
KaHOB

11

12

13

14

15

Haxoxnenue ankanos B npupojie. Croco-
OBbI MMOTyYEHUsI U IPUMEHEHUE ATKaHOB

[{uknoankansl: o0mmas Gpopmyna, HOMEH-
KJIaTypa U U30MepHsi, 0COOEHHOCTHU CTpOe-
HUSl U XUMUYECKUX CBOMCTB, CIIOCOOBI O-
JTy4eHUS U IPUMEHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha OIpeee-
HUE MOJIEKYISIPHOU (hOPMYIIBI OpraHuye-
CKOT'O BEIIECTBA [0 MACCOBBIM JIOJISIM aTO-
MOB 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB.
CucremaTtu3zaiiys U 0000IIeHHe 3HAHUN IO
TeMe

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyIna, HOMEHKIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CtpyKTypHas U [UC-TPaHC-U30MEPHUS
AJIKEHOB

duznueckre 1 XUMUYECKHE CBOUCTBA all-
KeHOB. [IpaBriio MapkoBHHKOBA

16

CrniocoObl noy4eHus U NpUMEHEHUE aJlKe-
HOB

17

[IpakTuueckas padora Ne 1 mo teme "Ilo-




Jy4EHHUE 3TUJIEHA U U3YYEHUE €r0 CBOUCTB"

Pemenue pacuéTHBIX 3a7a4 Ha onpeiee-

18 HUE MOJICKYJISIPHOU (DOPMYIIBI OpraHuye-
CKOT'O BEIIECTBA
AJKagueHsl: COnpsKEHHbIE, U30JIUPOBAH-

19 HbIe, KyMyIupoBaHHbIe. OCOOCHHOCTH
3IEKTPOHHOTO CTPOCHUS

20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTUEHOB

21 Crioco0bI mosTydeHus 1 IPUMEHEHNE allka-
TTMEHOB
AJIKUHBI: TOMOJIOTHYECKU psijl, oOmias

99 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, (pu-
3U4ECKHE CBOMCTBA

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

o5 CrniocoObI MoNy4eHus U IPUMEHEHUE allKH-
HOB

26 Pemenne 3anad: pac4€Tsl 10 YpaBHEHHIO
XUMHUYECKON PEeaKIiu

97 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeMe
ApeHbI: TOMOJIOTUYECKUH psiJl, o01Iast pop-

98 MyJia, HOMEHKJIATypa. DIEKTPOHHOE H MPO-
CTPaHCTBEHHOE CTPOEHUE MOJIEKYI OeH30I1a
U TOJTyoJIa, MX (PU3HUECKHUE CBOMCTBA

29 XVMUYECKUE CBOWCTBA aPEHOB: PEAKITUI




3aMCIICHUA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MPUCOSAMHECHHUS, OKUCIICHHE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XMMHUYECKUX CBOWMCTB
CTHpOJIa
Pemenne pac4€THbBIX 3aa4 HA OLIpeecIIe-

32 HHE MOJICKYJIIpHOH (OpMYIIbl OpraHuye-
CKOTO BEIIeCTBa

33 CriocoObI mosTydeHus 1 IpUMEHEHHUE ape-
HOB

34 ['eHeTnyeckas CBSI3b MEXAY pPa3InYHBIMU
KJIaCCaMH YTJIEBOJOPOIOB
Pacu€tel o ypaBHEHUSM XUMHYECKHUX Pe-

35 akui. CucreMarusanus 1 0000IeHIE
3HAHUMU 110 TeME

36 [Ipuponansiii ra3. [lonytHele HeQTAHBIE Ta-
3b1

37 KaMeHHBIH yroib U MPOIYKTHI €To mepepa-
00TKH
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [TpuMeHeHHe TPOTYKTOB epepaboTKU
HeTH

39 ['eneTHuecKas CBSI3b MEXIY Pa3IHIHBIMU
KJIaccaM# YTIIeBOJIOPOIOB
l"anoreHonpoun3BoIHBIE YTIEBOJOPOIOB:

40 AJIEKTPOHHOE CTPOCHHUE; PEAKITUH 3aMeIIe-

HUs raJJor¢Ha




JlelicTBUE IEI0Y€E HA TaJIOTEHIIPOU3BOI-

41 Hble. B3anmoeiicTBrie quranoreHankaHoB ¢
MarHueM U HUHKOM

42 Cucremaru3zaius u 0000IIeHHE 3HAHUH 110
pazneny "Yriesonopoas!”

43 KoHnTtpoinbHas padota mo teme "YriaeBoao-
poasr"
[IpenenbHBIE OJTHOATOMHBIE CIIUPTHI: TOMO-

44 JIOTHYECKHH psif, ob1as popmyna, cTpoe-
HUE MOJIEKYJI, H30MepHs, HOMEHKIIATypa,
Kiaccudukanus, Gu3nIecKue CBOMCTBa

45 XUMHYECKUE CBOMCTBA MPEAETbHBIX OJHO-
ATOMHBIX CITUPTOB

46 CriocoObI osTydeHust 1 IPUMEHEHNE OJTHO-
ATOMHBIX CITUPTOB
[TpocTeie adupbl: HOMEHKIIATypa U U30Me-

47 pusi, 0COOEHHOCTU (PU3MUYECKUX U XUMHUYE-
CKHUX CBOMCTB
MHOT0aTOMHBIC CITUPTHI: ITHIICHTIIUKOJIb U

48 [JIMLEPUH, UX (prU3nYecKre U XUMHUYECKue
CBOMCTBA

49 CrniocoObl Mosty4eHus U NpUMEHEHNE MHO-
TOATOMHBIX CITHPTOB

50 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYEeCKHe
cBoicTBa. TOKCHYHOCTH (heHOIIa

51 XuMudeckue cBorcTBa (eHoa

59 CniocoOblI nostydeHus U npuMeHeHue GpeHo-

Ja




53

[IpakTuueckas padora Ne 2. Pemenue skc-
MepUMEHTAIbHBIX 3aJ1a4 110 TeMe "CrupThl
1 (heHoIbI"

54

55

56

Cucremarusanus U 0000ILEHUE 3HAHUN 1O
TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE CTPO-
eHue KapOOHMILHOM Py, FTOMOJIOTHYe-
CKHe psifibl, 001mas hopMyiia, H30Mepus U
HOMEHKJIaTypa

Anbaeruibl ¥ KeTOHbI: (PU3UYECKUE CBOM-
CTBA; PEAKIMH MPUCOCTUHEHHS

57

PeaKIII/II/I OKHMCJICHHA U KaUCCTBCHHBIC PC-
AKIIMHN aJIbACTHUA0B U KCTOHOB

58

59

60

CriocoOblI MOTy4IeHUS aTbJICTUIO0B U KETO-
HOB

OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE
KHCJIOTBI, 0COOEHHOCTH CTPOEHUS HX MOJIe-
KyJ

N3omepust u HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3NYEeCcKHe CBOWCTBA

61

62

63

XUMHYECKUE CBOMCTBA MPEAETbHBIX OJAHO-
OCHOBHBIX KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOWCTB MypaBbUHOM KHCIIO-
Thl. MHOTOOOpa3ue KapOOHOBBIX KHCIOT

Oco0OeHHOCTH CBOICTB: HENPEAEIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX, AMKAPOOHO-
BBIX, THIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBurenu BeICHIMX KapOOHOBBIX




KHUCJIOT

64

65

ITonsarue o IMPOU3BOJHBIX Kap6OHOBI)IX
KHUCJIOT

CniocoOblI Moty4eHus U NpUMeHeHue Kap-
OOHOBBIX KUCJIOT

66

CrnosxHbIe 3(hUPBI: TOMOJIOTHYECKUHN PSIJI,
obmras popmyna, ©30MEpHUs 1 HOMEHKJIATY-

pa

67

68

69

du3nyuecKkre 1 XMMUYECKHE CBOMCTBA 3(u-
poB

Pemenue pacu€THbIX 3a1a4: 110 YPaBHEHHUIO
XUMHUYECKON PEaKLMH, Ha OIIPEIEICHHE
MOJIEKYJISIPHOM (hOPMYJIIbI OPraHUYECKOTO
BELIECTBA

[Tpaktuyeckas pabora Ne 3. Pemenue skc-

NepUMEHTaIbHBIX 331a4 1o Teme "KapOo-
HOBbIE KHCIOTHL. Ci10HbIE 3GUphI"

70

Kupsr: ctpoenue, pusndeckue U XUMHUC-
CKHE CBOMCTBA (TUIPOIIU3)

71

72

73

Oco0eHHOCTH CBOICTB KUPOB, COJIEpKa-
IIUX OCTATKH HETPEIeTbHBIX KUPHBIX KHC-
10T. JKupsl B ipupoae

MBpliia Kak COJIM BBICIINX KapOOHOBBIX KHC-
JI0T, X Morolee neiicteue. [lonsarue o
CHHTETUYECKUX MOIOIIUX CPEICTBAX
(CMO)

I'enernueckas cBsA3b yrieBOIOPOJOB U
KUCJIOPOACOAEPKAIIMX OPIraHUYECKUX Be-




meCTB

Pacuérel mo ypaBHEHUSIM XUMUYECKUX pe-

74 .
AKIHA

75 CucreMmaruszanys 1 0000IeHNE 3HAHUHN 110
TeMe
OO0mast xapakTepUCTHKA YTIEBOJOB U Kiac-

76 cuuKanus yrieBo 0B (MOHO-, U~ U TIOJIH-
caxapu/ibl)

77 MoHocaxapuapl: GU3NIECKUE CBOMCTBA U
HaXOXXJCHHE B TIPUPOJIC

78 [TpuMeHeHHe TIFOKO3bI, €€ 3HAYCHUE B
KHU3HEICATESIILHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MaJIbT03a U JIAKTO-

79 3a. HaxoxaeHnue B mpupojie ¥ MpUMEHEHHE
JCaxapuiioB
[Tomucaxapupl: CTpOCHUE MAaKPOMOJIEKYI,

80 du3nUecKkre u XUMHYECKHE CBOWCTBA, MTPH-
MEHEHHUE

81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenune pacueTHBIX 33124 Ha OTpeIese-

82 HUE JI0JIM BBIXOJa MPOJIYKTa PEAKIIUU OT
TEOPETUYECKH BO3MOKHOT'O

83 Cucremarusanus 1 0000IeHNE 3HAHUH 110
pazaeny

84 KonTtponsHas padora no Teme "Kuciaopoa-
co/iepXalife OpraHnueckue coeTMHeHus"

85 AMUHBI: K1accu(UKaIs, CTpOEHUE MOJie-

KyI1, oOmias popmyna, u3o0Mepusi, HOMEH-




KJaTypa u (pu3uvecKkre CBOUCTBa

XHUMHYECKHE CBOMCTBA aTu(aTUIECKUX

86
aMHHOB

87 AHUWJIMH: CTPOCHUE aHWJINHA, 0OCOOEHHOCTH
XUMHUYECKHX CBOMCTB aHWJIMHA

88 Crioco0bI mostyueHus 1 IpUMEHEHHE allu-
(daTU4eCKNX aMUHOB
AMUHOKHUCIOTBI: HOMEHKJIATypa U U30Me-

89 pusi, pusndeckue cBoiictea. OTaenbHbIC
NPEJCTaBUTENN 0.-AMHUHOKHCIIOT
XUMUYECKUE CBOWCTBA aMUHOKHUCIIOT, UX

90 OHOJOrn4YecKoe 3HaYeHHE aMUHOKHUCIIOT.
CuHTe3 U THIPOIN3 NENTH]IOB

01 benku kak mpupoIHbIC TIOIUMEPHI; CTPYK-
TypbI OEJIKOB

92 XUMHYECKHE CBOWCTBA OEJIKOB
A3zoTcozaeprkaliye reTepoluKInIecKrue co-

93 ennHeHus. HykiieMHOBbIE KUCIOTBI: COCTaB,
CTpOEHUE U OMooruyeckas poib
[IpakTuueckas pabora Ne 4. Pemenue skc-

94 NEPUMEHTAIbHBIX 33/1a4 10 TeMe "A30TCO-
JiepaKalie OpraHndeckue CoeIMHEeHus "
[IpakTuueckas pabora Ne 5. Pemenue skc-

95 MepUMEHTAIbHBIX 3a71a4 110 TeMe ""Pacmo-
3HABAHWE OPTaHUYECKUX COCANHEHMIT"

96 KonTtponbhas padora o Teme "A30Tco-
JiepKalme OpraHun4ecKrue CoOeTMHEHUs "

97 OCHOBHBIE TIOHATHS] XUMHH BBICOKOMOJIE-




KYJISIPHBIX COCHI/IHGHI/Iﬁ U METOABI UX CHUH-
T€3a —II0JIMMEPU3alrd U ITOJIMKOHACHCA-
oy

98 [Mnactmacchl. YTunm3anus u nepepadoTka

IJ1aCTukKa

99 DnacToMepbl: HATypalIbHbIM CUHTETHYE-
CKHe Kaydyku. Pe3una

BookHa: HaTypayibHbBIC, HCKYCCTBEHHBIE,
100 cunTernueckue. [loaumepsl crienuaaIbHOTO 1
HA3HAYEHUS

[IpakTuueckas padora Ne 6. Pemenue skc-
101 NepuMEeHTaIBHBIX 33/1a4 1o TeMe "Pacrio- 1
3HaBaHUE IJIACTMACC U BOJOKOH"

O06001IeHne U CUCTeMAaTH3AIMS H3YYeHHO-
102 ro Matepuaia 1o teme "BbicokoMoiieKy- 1

JSipHBIE cOeAMHEHUs"

OBIIEE KOJIMYECTBO YACOB IIO ITPO-

I'PAMME 102




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne arTa udposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
3JIeMeHT. M30TOnbI
5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YHCIIa
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1
p-, d-, f-a;memeHTHI)
4 PacnipeneneHue 371eKTpOHOB 1O ATOMHBIM 1
opOuTaIsIM
DNEKTPOHHBIE KOH(UTYpAITUN aTOMOB 3JIe-
5 MEHTOB B OCHOBHOM U BO30YXJIEHHOM CO- 1
CTOSIHUM
6 ONeKTPOHHbIE KOH(UTYpaAIIN HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 CHCTEMa XUMHYECKHUX daeMeHToB J]. W. 1
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMU-
8 YEeCKUX AJIEMEHTOB M 00pa3yeMbIX UMH IPO- 1
CTBIX U CJOKHBIX BEIIECTB 110 Tpymnam M me-
puoaam
9 CucreMaru3anus 1 0000IIeHHE 3HAHUH 110 1




TEMEC

10

11

12

Bunbr xumuueckoil cBsi3u. MexaHu3Mebl 00-
pa3oBaHMs KOBAJIEHTHOM CcBsA3U. BonopoaHas
CBsA3b. MEeXMOJIEKYJIISIPHBIE B3aUMOIEHCTBHS
BaneHTHOCTB ¥ BaJICHTHBIE BO3MOKHOCTH
aToMOB. CBA3b DJIEKTPOHHOHN CTPYKTYPBI MO-
JIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM

HpCI[CTaBJ'ICHI/ISI O KOMIIJICKCHBIX COCAMHCHU-
AX: COCTaB 1 HOMCHKIJIATYpa

13

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIP-
HOT'O CTpOoeHHUs. TUIbl KPUCTAITIIMYECKUX
PELIETOK U CBOMCTBA BEILIECTB

14

15

ITonstue o JAUCIICPCHBIX CUCTCMaAX. Hpez[—
CTaBJICHUC O KOJUIOUMAHBIX pacTBOpax

VcTuHHBIE PacTBOPHI: HACHIILIEHHbIC U HEHA-
CBILLEHHBIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

CrniocoObl BbIpayKE€HUS! KOHIIEHTPALUU
pacTBOpOB

17

18

19

Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM TTOHSITHIA
""MaccoBast J10JIs1 pacCTBOPEHHOTO BelecTra',
"MoJIsIpHast KOHIIeHTparus"

Knaccudukanus u HoOMeHKIaTypa HEOpraHu-
YeCKHUX BEIIECTB

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeMe

20

KonTponbnas pabota no remam "CtpoeHue
atoma. [lepnognueckuii 3axoH u Ilepnoau-




YyecKasi CHCTeMa XUMHUYECKUX AJIEeMEHTOB /.
N. Menneneena", "CTpoeHue BelecTBa.
MHuoroo6pa3ue BeriecTs"

21

Knaccudukanus XuMu4eckux peakuui B He-
OpraHMYECKON ¥ OPraHN4eCKON XUMHHU. 3a-
KOH COXPaHEHUS MacChl BELIECTB; 3aKOH CO-
XPAaHEHUS U NPEBPAILECHUS YHEPTUH IIPU XH-
MHUYECKUX PEAKLUAX

22

23

24

TernoBbie 3G (HEKTh XUMUYECKUX PEaKIHii.
TepMoOXUMHUYECKHE YPaBHEHHS
Beruncnenus mo ypaBHEHUSIM XUMUYECKUX
pEaKIuil 1 TEPMOXUMUYECKUM YPaBHEHUSIM
CKOpOCTb XMMHUYECKOH peakuu, e€ 3aBUCH-
MOCTb OT pa3iIM4HbIX (GakropoB. Karanus n
KaTaJM3aToOPbI

25

26

27

['oMoOreHHsbIe ¥ reTeporeHHbIE peakuun

[Tpaktuyeckas pabora Ne 1 mo teme "Biusi-
HUE pa3InYHbIX (PAaKTOPOB HA CKOPOCTh XH-
MUYECKON peakuun"

OOpatuMble U HEOOpaTUMBbIE PeaKIUU. XH-
MHUYECKOE PABHOBECHE

28

[Ipaktrueckas padota Ne 2 o teme "Brusi-
HUE Pa3TUYHbIX ()aKTOPOB HA MOJIOKEHHE
XUMHUYECKOTO paBHOBeCHUs"

29

30

OnekTponauTHueckas aqucconuarus. CuibHbIe
U cinabpie IeKTpoauThl. CTeneHb
JIICCOTIMAIINT

Honnoe npousseaenue Boabl. Cpeaa BOIHBIX




pactBopoB. Bonoponusiit mokasarens (pH)
pacTBopa

I'mpponus coseid. Peaknuu, nporekaromue B

31 pacTBOpax 3JEKTPOIUTOB

32 [Tpaktrueckas padota Ne 3 o Teme "Xumu-
YECKHUE PeaKlMU B paCTBOPax AJIEKTPOJIUTOB"
OKHCIHUTENIbHO-BOCCTAHOBUTEIBHBIE PEaK-

33 nuu. Baxknelme OKUCIUTENN U BOCCTAHO-
BUTENH

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEKTPOIU3 PACTBOPOB U PACILIIABOB Be-
IECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3amau pa3auvyHbIX TUIIOB

38 CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO
TeMe "XuMuueckue peakiuu'

39 KonTpomabHas padora no teme "Xumuueckue
peakiuu"
ITonoxxenue Hemetauios B Ilepuoanueckoit

40 cUcTeMe XMMUYECKUX AneMeHToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomoB. du3nyeckrue CBONCTBA HEMETAIIJIOB

41 Annotponusi HeMeTalioB (Ha IpUMEpPE KHUC-
nopoja, cepsl, hocdopa u yriaeposaa)

42 Bogopon: nonyuenue, pusndeckue U XMMH-
YECKUE CBOMCTBA. | Mapuibl

43 ["anoreHsl: HaX0XAEHNUE B IPUPOJIE, CIIOCOOBI




MOJTyYeHUs!, PUINICCKUE U XUMUICCKHE
CBOMCTBA

l'anorenoBonopoasl. Baxuneunmme Kuciopoa-

44 coJiepiKallie COeAMHEHNS raJIOT€HOB
JlaboparopHble U IPOMBIIITICHHBIE CIIOCOOBI

45 MoJTydeHHs TasioreHoB. [IpuMenenue ranore-
HOB M UX COCAMHEHUN

46 [Tpaktruueckas padora Ne 4. Pemenne skcre-
PUMEHTaIBHBIX 3a7a4 1o Teme "["amorensr"”
Kucnopox: nabopaTopHble U IPOMBIIILICH-

47 HBIE CIIOCOOBI OJyYEHUs!, PUINYECKUE U
xuMuueckue cporictBa. O30H. [Ipumenenue
KHCITIOpOJIa ¥ 030HA

48 OKCHIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nu4HbIX TUTIOB
Cepa: Hax0XJIeHUE B IPUPOJE, CIIOCOOBI MTO-

50 JTy4eHus, PU3NIECKUEe U XUMUIECKHE CBOM-
CTBa

51 CepoBoaopon, CyabhuIbl

59 Kucnopoacoaep:xaiiue coeJMHEHUS CEPBI.
Oco0eHHOCTH CBONCTB CEPHOI KHCIOTHI
[IpakTuueckas pabora Ne 5. Pemenue skcne-

53 pUMEHTaNbHBIX 3a7a4 1o Teme "Cepa u eé
coenuuenus"
A30T: HaxOXJIeHHE B IPUPOJE, CIIOCOOBI TO-

54 JTy4eHus, U3NUecKue 1 XMMUYECKHEe CBOM-
cTBa. AMMHAaK, HUTPHUIBI

55 Kucnopoacoaepxaiiue coeTuHEHUS a30Ta.




Oco0EeHHOCTH CBOMCTB a30THON KHUCIIOTEI

[IprumeHeHue a30Ta U €ro COeIMHEHUM.

o6 A3oTHBIE y1OOpeHHS
docdop: HAXOKACHUE B IPUPOJIE, CIOCOOBI

57 MoJTydeHus1, GU3NIECKHUE U XUMHUYECKUE
cBoricTtBa. Dochuas u hochun

58 Oxkcunst pocdopa, pochopconepxarue
kucioThl. Conu ochOpHON KHCIIOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUI.
®dochoprbIe yI0OpeHUS
[Tpaktudeckas padora Ne 6. PemeHue skcme-

60 PUMEHTAJIBHBIX 3a/1a4 10 TeMe "A30T u ¢oc-
¢dop u ux coenuHEHH"
VYraepon: HaXOKJIeHUE B IPUPOJIE, AJUIO-

61 TpOMHbIC MOAUBUKAIINHT; HU3UICCKUE U XH-
MUYECKHE CBOWCTBA, MPUMEHEHUE

62 Oxcun yriepoaa(ll), oxcua yrinepona(1V),
yroJibHAasi KMCIIOTA U €€ COoNn

63 Pemenue 3a1a4 pa3nuvHbIX TUTIOB
Kpemuwnii: HaxoxaeHue B IpUPOJE, CIIOCOObI

64 HOJy4YeHUs, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxkcupn kpemuusi(1V), kpeMHUEBast KUCIOTa,
CUJTHKATBI

66 [IpumeHeHre KPEMHUS U €T0 COSTUHECHU.
CrekIi0, €ro MmoyiyueHue, BUAbI CTeKIIa

67 Pemienue 3agau pa3auyHbIX TUIOB

68 Cucrematusanusa U 00001IeHre 3HAHUN 10




teme "Hemeramisr"

69

70

KoHntponbnas padora mo teme "HemeTamnsr"

AHanu3 pe3ynbTaToB KOHTPOJIBLHOU PabOTHI,
KOPPEKLHUs OIHO0K

71

[Tonoxxenne Meramnos B lleprnoauyeckon cu-
CTEMC XUMHNYCCKUX JJICMCHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI0YEK aTOMOB METAJJIOB

72

73

OO6mue ¢pu3nyecKre CBOMCTBA METAILIOB.
HpI/IMeHeHI/Ie METAJIJIOB B 6I)ITy " TECXHUKC

CIutaBel METaJIOB. KOppO3I/IH MCTaJ1JIOB

74

75

76

77

78

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

DIIEKTPOXUMUYECKUN P HAIPSHKEHU Me-
tatoB. OO0IIe croco0bl MOTY4YeHUS METal-
JIOB

OOu1as xapakrepucTiuka Metaios 1A-
rpynisl [leproanyeckoi cucTeMbl XUMHYe-
CKHX 2JIEMEHTOB. Hatpuii u kanuii: moiryde-
Hue, QU3nvecKre U XUMHUYECKHEe CBOMCTRA,
MIPUMEHEHHUE TTPOCTHIX BEIIECTB U UX COE/IH-
HEHUH

O6mas xapakrepuctika MetaioB |A-
rpynisl [leproanyeckoi cucTeMbl XUMHYE-
CKHUX 3JIEMEHTOB. Maruuii ¥ KaJbLIUM: MTOTY-
yeHue, GU3NIEeCKrue U XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHNE TTPOCTHIX BEIIECTB M UX COEIH-
HEHUH

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS




79

AJNIOMHMHUI: TIOTy4eHue, (PU3NYeCKre U Xu-
MUYECKHE CBONCTBA, IPUMEHEHUE

80

81

AmMoTepHbIe CBOHCTBA OKCHIA U TUIPOKCH-
Jla ATFOMUHUS, TUAPOKCOKOMILIEKCHI aTlOMHU-
HUSl, X IPUMCHEHUE

Pemrenne 3a/lav pa3JIM4YHbIX TUIIOB

82

[IpaxTuueckas padora Ne 7. Pemenue skcre-
PUMEHTaIBHBIX 33714 110 TeMe "MeTasibl
[JIaBHBIX NOArpymn"

83

OO0mias xapakTepucTUKa METAJLJIOB T000Y-
HbIX noarpynn (b-rpynm) Ilepuoanueckoi
CHCTEMBI XHMUYECKHX 3JICMEHTOB

84

85

duznyeckre U XUMHUYECKHE CBOMCTBA XpomMa
u €ro COGHHHGHI/Iﬁ, HUX IPUMCHCHUC

Baxneiimme coequnenus Mapranma. [lep-
MaHTraHaT KaJIus, ero OKUCINUTENbHBIE CBOM-
CcTBa

86

®dusnuecKue 1 XUMHUYECKHE CBOMCTBA JKelle3a
u ero coenuHeHuu. [lomydenne n npumene-
HUE CIIJIaBOB XKelle3a

87

88

89

duznueckre 1 XUMUYECKNE CBOVCTBA MEIU U
€€ COCIMHEHUH, UX MPUMEHECHHE

dusnyuecknue U XUMUYECKHE CBOMCTBA IIUHKA
u €ro COCHHHCHHﬁ, HUX IPUMCHCHUC.
FI/I}IpOKCOKOMHJ'IeKCBI OUHKa

[IpaxTuueckas padora Ne 8. Pemenue skcre-
PUMEHTAIBHBIX 3a7a4 10 TeMe "'MeTauisl
no0OYHBIX moArpymm"”




90 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

01 O06o0011eHre U cUCTeMaTU3alus U3Y4eHHOTO 1
Martepuaina o teme "Metanibt"

92 KoHnTtposnbHas pabora o teme "Mertamibt" 1

93 AHanu3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI, 1
KOPPEKIHs OMUOOK
Posb xumun B o6ecrieueHuN yCTOHYMBOTO

94 pa3BuTHs YenoBeuyecTBa. [loHsTHE O HAaYy4- 1
HBIX METOJIaX MCCIICIOBAHUS BEIIECTB
HayuHnble npuHIUIBI OpraHU3aIii XUMU4e-

95 CKOT0 MpOou3BoJIcTBA. [IpOMBIIIIICHHBIE CITO- 1
cOOBI MOJTY4YEeHUS BaKHEHIIINX BEIIECTB

96 XUMHUYECKOE 3arps3HEHUE OKPYKAFOIIEH 1
CpeZbl M €r0 TOCIEICTBUS

97 XuMUs 1 30pOBbE YeoBeKa. JIekapcTBeH- 1
HBIE CPE/ICTBA

08 Xumus nunm. Ponb xumun B o6ecrieyeHuu 1
MUILEBOH 6e30MacHOCTH

99 Kocmerndeckue u mapgromepHbIe CpeIcTBa. 1
beiToBas xumus

100 XuMHs B CTPOUTENBCTBE. BaskHeliue cTpo- 1
UTEJIbHBIC ¥ KOHCTPYKIIMOHHBIC MaTSPUAITBI

101 XuMUs B celbCcKOM Xxo03siicTBe. Oprannye- 1
CKHE€ U MUHEpaIbHbIC YIOOPECHHUS

102 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 1
TeMe

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAM- 102

ME
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