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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEHEro oOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHOoBe DenepanbHOTO 3aKkoHa OT 29.12.2012 No 273-D3 «O6 006-
pazoBanuu B Poccuiickoii deneparumny, TpeOOBaHUI K pe3ybTaTaM ocBoeHuUs (e-
JepaJibHOM 00pa3oBaTesibHOM MporpamMMbl cpeaHero obmero oopazoBanusa(POIl
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
cragaapre COO, ¢ yuérom KoHuenuuu npenogaBaHusi yueOHOro npeamera «Xu-
MUsD» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit @enepamnu, peamru3yonmx
OCHOBHBIE 00pa30BaTEIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOKeHul «CTpaTeruu
pasButus Bociutanus B Poccuiickoit deneparnuu Ha nepuon 1o 2025 rona» (Pac-
nopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XWMHSI Ha YPOBHE YINIyOJEHHOIO M3YYEHHsI 3aHMMAET Ba)KHOE MECTO B CH-
CTEME €CTECTBEHHO-HAYy4HOro oOpa3oBanusa ydamuxcs 10—11 kiacco. U3yuenue
npeaMeTa, pealu3yeMoe B YCIoBUsIX auddepeHnpoBaHHOro, NpopuibHOTro 00y-
YEeHHUsI, IPU3BAHO 00ECIIEUNUTh 00111e00pa30BaTENbHYIO U OOLIEKYJIBTYPHYIO IO O-
TOBKY BBIITYCKHHUKOB ILIKOJIbI, HEOOXOUMYIO Ul aanTalud UX K ObICTPO MEHs-
IOLMMCSl YCIOBHSIM KU3HU B COLIUYME, a TaKkKe I MPOJODKEHUS] OOyUYEeHHS B Op-
raHu3anuax NpodeccuoHaIbHOr0 00pa3oBaHUs, B KOTOPBIX XUMHS SIBISETCS OJ-
HOU U3 IPHUOPUTETHBIX AUCLMILIVH.

B nporpamme no XxuMuu Ha3zHaueHUE npeaMeTa «XUMHsD NOoJdydaeT noapoo-
HYK0 HMHTEPIPETALUI0 B COOTBETCTBUU C OCHOBONOJIAralOIIUMU TOJIOKECHHUSIMHU
dI'OC COO o B3aMMOOOYCIIOBIICHHOCTH 1IEJIeH, COJIepKaHUsI, PE3yIbTaTOB 00Y-
YeHUsl U TpeOOBaHUU K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB. CBHAETENHCTBOM TO-
MY SIBJISIIOTCS CJIEAYIOUIUE BBIMOJIHAEMbIE TPOrPaMMON IO XUMHUH (PYHKIIMU:

e uH(pOPMALMOHHO-METOIUYECKAs], peanu3alus KOTopoi odecredynBaer Imo-

Jy4€HUe MPECTABICHUS O LEAX, COACPHKAHUU, O0ILIEl CTpaTeruu ooyye-
HUS, BOCIIUTAHUS U PA3BUTUS 00YYAIOIIMXCS CPEICTBAMM MpPEaMETa, U3Y-
4aeMoro B paMKax KOHKPETHOTO MpOQuIIs;

e OpraHM3alMOHHO-IJIAHUPYIOLIAsl, KOTOpas MpPEeLyCMaTpHUBAET OIpeAeIie-
HUE: MPUHLHUIIOB CTPYKTYPUPOBAHUS M TNOCIEAOBATEIBHOCTH H3YUYEHUS
y4eOHOro Marepuania, KOJIMYECTBEHHbBIX U KaYeCTBEHHBIX €r0 XapaKTepu-
CTHK; MOAXOA0B K (PJOPMUPOBAHUIO COACPKATEIHLHOM OCHOBBI KOHTPOJIA U
OLIEHKH 00pa30BaTENIbHBIX AOCTHMKEHHI OOydYalolUMXCsl B paMKax HUTOTO-
BOI1 arTectanuu B GopMe €AMHOTO TOCYIapCTBEHHOTO AK3aMEHa 110 XUMUHU.

[Tporpamma asist yriayOGin€HHOTO U3yYeHUs! XUMUU:

e YCTaHABIMBAaE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOE
JUISL MU3Y4YEHUS! B paMKax OTAENbHBIX Npoduiied, npeaycMaTpuBaeT pac-
IpenesieHne U CTPYKTYPUPOBAHHUE €ro MO KJIaccaM, OCHOBHBIM COJEpKa-
TEJbHBIM JIMHUSAM/pa3aenaM Kypca;



e HaéT MPUMEPHOE pacHpelesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e TpenjaraeT NMpUMEpPHYIO MOCIEA0BATEIBHOCTh U3YUCHHs] Y4EOHOrO Mate-
puana ¢ y4éToM JIOTUKH MOCTPOEHUS! Kypca, BHYTPUIIPEAMETHBIX U MEXK-
IPEIMETHBIX CBSI3EH;

e JAET METOJIMNYECKYIO MHTEPIPETALMIO LeJIeH U 3aa4 U3y4yEHUs IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeqHero obmero oOpa3oBaHuUs, COAEPKATEIBHON XapaKTEpUCTUKU Iuia-
HUPYEMBIX PE3YyJIbTATOB OCBOECHHS OCHOBHOI 00Opa30BATEIbHOW MPOrpam-
MBI CpelHero obmero oOpa3oBaHHUs (JIMYHOCTHBIX, METANPEAMETHBIX,
NpPEIMETHBIX), a Takke C Y4YETOM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENbHBIX JEUCTBUN OOydYarolmerocsi mo OCBOCHUIO COJEpKaHUS
IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XMUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh ¢ OOYYeHHEM XMMHH Ha YPOBHE OCHOBHOIO 00IIero o0pa3zoBa-
HUs. 3a npeaeraamMu yCTaHOBJIEHHOW MPOrpaMMO MO XMMHH 00s13aTeIbHOM (MHBA-
PUAHTHOM) COCTABIISIFOLIEH COAEp)KaHMs y4eOHOro mpenmera «XuMUs» OCTaéTcs
BO3MO>KHOCTh BBIOOpa €ro BapUaTHUBHOW COCTABJISAIOLICH, KOTOpasi AOJKHA OIpe-
JIeNAThCA B COOTBETCTBUU C HAIIPaBICHUEM KOHKPETHOIrO Mpoduist o0yueHusl.

B cootBercTBHM ¢ koHUenTyanbHbIMHA noJjokeHuaMu @I'OC COO o na3Ha-
YEHUU MPEeAMETOB 0a30BOTO U YriayOJEHHOTO ypoBHEH B cucteme AudepeHiupo-
BAaHHOTO OOy4Y€HHS HAa YPOBHE CpPEJIHEro oOIero oOpa3oBaHUs XUMHUS HA YPOBHE
yIIyONEHHOTO M3Y4YEeHMsI HamlpaBlieH Ha peaju3alyio MPEeeMCTBEHHOCTH C IOCIe-
JYIOIIMM 3TanoM MOJIYYeHHUs] XUMUYECKOT0 00pa3oBaHMs B paMKax U3ydeHHUs CIie-
LMAJbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKHX JUCLUMIUIMH B By3aX M OpraHu3a-
LUSAX CPEIHEro NpodeccuoHaIbHOro 00pa3zoBaHus. B 3Tol CBA3M U3ydeHUE Tpe-
MeTa «XHUMUS» OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO Ha paCUIMpEHUE U YriIyOjieHue
TEOPETUYECKON U MPAKTUYECKOM MOATOTOBKH OOy4arouIuxcs, BbIOpaBIIMX OIpe-
Nen€HHbIA Tpoduiib 00y4YeHHs, B TOM YUCJIE ¢ MEPCHEKTUBON MOCIEAYIOMIEro Mo-
Jy4YEHUs XMMHUYECKOro 00pa3oBaHUsl B OPraHU3alugax MpoQecCHOHAIBHOrO 00pa-
3oBanus. Hapsany ¢ atum, B cBete TpedoBanuit ®I'OC COO k miaHupyeMbIM pe-
3yJlbTaTaM OCBOEHHUS (helepalbHOM 00pa3oBaTEIbHON MPOrpaMMBbl CPEIHEro 00-
miero oOpa3oBaHMs U3yUEHHUE MpEeAMETa «XUMUsS» OPUEHTHUPOBAHO TAaKXkKe Ha pe-
HIEHUE 33/1a4 BOCIUTAHUSI U COLMAIBHOTO Pa3BUTHS 00ydaromuxcs, Ha popmupo-
BaHME Y HUX OOUIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHUH pallMOHATIU3alUA YYEeOHO-
ro Tpyaa u 00O0OMIEHHBIX CIIOCOOOB JIEATENBHOCTH, UMEIOIIUX MEXIUCIMUILTUHAD-
HBIW, HAANPEAMETHBIA XapaKTep.

CocTaBngomyMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YeHUS
ABIIAIOTCA YIiyOn€HHbIE Kypebl — «Opranndeckas xumus» U «O01as nu HeopraHu-



yeckas xumusi». [Ipu onpeneneHnn noaxoa0B K 0TOOPY M CTPYKTYpHOI opranusa-
IIUU COJIEP’KaHUA 3TUX KypCOB B IPOrpaMMe M0 XUMHH 32 OCHOBY MPHUHSTHI MOJO-
xeHusa OI'OC COO o paznmnuusax 0a30BOro u yriayOJEHHOTO YpOBHEH WM3ydyeHUs
npeaMera.

OcHoBy conepkaHus KypcoB «Opranndeckas xumusi» u «OO1as u Heopra-
HUYECKasi XUMUS) COCTABIISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUN M YMEHHH, OT-
HOCSIIMXCA K 0a30BOMY YPOBHIO U3YUEHHS MpEAMETA. DTa CUCTEMA 3HAHUH IOTY-
YaeT ONpeiesEHHOE TEOPETUUECKOE JOTIOIHEHUE, IT03BOJISIIOIIEE OCO3HAHHO OCBO-
UTh CYIIECTBEHHO Oo0ibIIMN 00BEM (QakTosornyeckoro marepuana. Tak, Ha
yriIyOIEHHOM YpOBHE M3y4YEHHS NpeaMeTa obecreueHa BO3MOKHOCTh 3HAUUTENb-
HOTO yBeIHUYEHUSI 00BhEMa 3HAHUN O XUMUYECKUX DJIEMEHTAaX M CBOMCTBAX MX CO-
€MHEHUI Ha OCHOBE PaCIIMPEHUs U YIUIyOJICHHs MPEACTaBICHUI O CTPOEHUU Be-
IIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, paccMmart-
PUBAEMBIX C TOUKH 3PEHUSI XUMUUECKON KMHETUKU U TepMOJAWHAMUKU. V3ydyeHue
NEePUOINYECKOro 3aKkoHa U [leproandeckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB Oa-
3UPYyeTCs HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEACTABICHUSIX O CTPOCHUHU
aToMa. XUMHUYECKasi CBA3b OOBSICHSACTCS C TOUKH 3PEHHS YHEPTETUUECKUX U3MEHE-
HUll ipy €€ 00pa30BaHUU U Pa3pyLICHUH, a TAKXKE C TOUKU 3PEHUS MEXAaHU3MOB €€
oOpazoBanus. V3yueHue THNOB peakUuid OMONHsSETCS (OPMUPOBAHUEM Mpea-
CTaBJIEHUN 00 3JIEKTPOXMMHUYECKUX MPOLIECCAX U DJIEKTPOJIM3E PACIIaBOB U pac-
TBOPOB BEWIECTB. B Kypce opraHndeckoi XMMHUHU NPU PACCMOTPEHUH PEAKIIMOHHON
CHOCOOHOCTH COEAMHEHMUN yAenseTcss 0co00e BHUMAaHHUE BOIIpOcaM 00 3JEKTPOH-
HBIX 3P eKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peak-
UH.

Oco0oe 3HaueHHe UMEET TO, YTO Ha COJEpPKaHUE KypCOB XMMHH YriayOnEH-
HOTO YPOBHSI U3YYEHUS ISl KJIIACCOB OMpeAesIEHHOro npodus (ri1aBHbIM 00pa3om
Ha UX CTPYKTYPY M XapakTep JAOMOTHEHHUH K 00Iel cCUucTeMe IPEIMETHBIX 3HAHU )
OKa3bIBAIOT BIIMSHHE CMEXKHbIE MpeAMeThl. Tak, HampuMmep, B COAEpKaHUU NpPe.-
MeTa i1 KJIAcCOB XMMHMKO-(U3MUeCKOoro npoduis Ooybllioe 3HayeHUEe OyayT
UMETh AJIEMEHTHI Y4eOHOTO MaTepuaia mo odmieit xumuu. [Ipu nzydenun npeame-
Ta B JJAaHHOM CJTydae akIeHT OyJIeT c/ieJIaH Ha OOIIHOCTh METOO0B MO3HAHUS, 0011~
HOCTb 3aKOHOB W TEOpUH B XMMHMU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAs TEOpus
(MozexynsipHast Teopus B PU3UKE), 3aKOHBI COXPAHEHHSI MacChl M DHEPTUHU, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOSHUHU BEUIECTB U APYToe.

B To xe Bpemss B coIepKaHWU TIpenMera IS KJIacCOB XHMHKO-
ouonornueckoro npoduiast OONbLUINKI yAENbHBIN Bec OyneT UMETh OpraHudeckas
xumus. B 3ToMm cnyuyae npenocTtaBisieTcss BO3MOXKHOCTB Uit 00s1ee 00CTOsITENbHO-
IO PaCCMOTPEHUS XUMHUYECKON OpTaHU3aIH KIETKH KaK OMOJOTH4YeCKON CUCTEMBI,
B COCTaB KOTOPOM BXOJST, K IPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIH-



MUkl OEIKH, YIrIeBO/Ibl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHus o
COCTABE U CBOMCTBAX MPEACTABUTENECH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4YEHMS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPECHMUS.

B nmnane dhbopmupoBaHus OCHOB HAYYHOIO MHUPOBO33PEHUS, OCBOCHHUS 0011Ie-
Hay4YHBIX METOJOB MO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUSI HAyYHbIX 3HA-
HUN M3y4eHHE NMpeaMeTa «XUMUsS» Ha YriayOJIEHHOM ypOBHE OCHOBAHO Ha MEX-
MPEAMETHBIX CBS3SIX C YUYEOHBIMH MpEIMETaMU, BXOJAIIUMU B COCTaB MpPEIMET-
HBIX oOjacTeil «EcTtecTBeHHO-HayuHbIe MTpeAMETh», «MaTeMatuka u nHGOpMaTH-
Ka» U «PyccKull I3bIK U TUTEPATYPaAX.

[Ipu uzyuenun y4eObHOro npeamera « XuMus» Ha yriayOJEHHOM YPOBHE TaK-
K€, KaK Ha ypOBHE OCHOBHOIO W CpeaHero oluiero obpaszoBaHus (Ha 0a30BOM
YpOBHE), 3a71aueil MepBOCTEIICHHOW 3HAYUMOCTH SIBJsieTCS (OPMUPOBAHUE OCHOB
HAyKW XUMHUHU KaK 00JIACTU COBPEMEHHOTO E€CTECTBO3HAHMUS, MPAKTHUYECKOU Jes-
TEJIbHOCTH YEJIOBEKAa M OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. PermieHue
ATOM 337a4uM HA YIUIyOJIEHHOM YPOBHE M3YUEHHMS IMpPEIMETa MPEIoJiaracT peau-
3allMI0 TaKUX LIEJIeH, KaK:

e (opmMupoBaHHE MPEACTABICHHI: O MaTepUATbLHOM €AMHCTBE MHpPA, 3aKO-

HOMEPHOCTSIX U MMO3HABAEMOCTH SIBJIEHUW MPUPOJIBI, O MECTE XUMUU B CH-
CTEME €CTECTBEHHBIX HayK U €€ Belyllel posih B 00ECeYeHUH YyCTONYu-
BOT'O Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOJIEM DKOJIOTMUECKOM, SHEP-
reTHYECKO U MUIIEeBON 0€30MacHOCTU, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUN
HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHUKOB YHEPTUHU, B OOECIIEYECHUH PaIlo-
HAJIBHOTO MPUPOJIONONIL30BaHUS, B (POPMUPOBAHUN MUPOBO33PEHUS U 00-
i€l KyJbTypbl YEJIOBEKA, a TAKKe SKOJOTMYECKH OOOCHOBAHHOTO OTHO-
HIEHUS] K CBOEMY 37I0POBBIO M PUPOIHOM Ccpene;

e OCBOCHHME CUCTEMBI 3HAHWH, JIEKAIUX B OCHOBE XUMHUYECKOW COCTABIISAIO-
el €CTECTBEHHO-HAYYHOU KapTUHBI MUpa: QyHIAMEHTAIBHBIX TOHSITHH,
3aKOHOB U TECOPUM XMMHH, COBPEMEHHBIX MPEJICTABICHUI O CTPOCHUU Be-
IIECTBA Ha Pa3HbIX YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJMO-
JIEKYJISIPHOM, O TEPMOJUHAMUYECKUX U KHUHETHUUYECKUX 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMHUYECKUX PEAKUIHM, 0 XUMHUYECKOM PABHOBECHH, PACTBO-
pax ¥ JIUCIEPCHBIX CHUCTeMaxX, 00 OOIIMX HAYYHBIX MPUHIIUIIAX XUMHYE-
CKOT'O ITPOU3BOJCTBA;

e (opmupoBaHUEe y 00yYaArONIUXCS OCO3HAHHOTO MOHMUMAaHHUS BOCTPEOOBaH-
HOCTH CHCTEMHBIX XUMUYECKUX 3HAHUH ISl OOBSICHEHUS KITFOYEBBIX HICH
U TIpoOJIEM COBPEMEHHOW XWMHHU, ISl OOBSICHEHUS W TPOTHO3UPOBAHUS
SBJICHUI, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJY; TPAMOTHOI'O pellle-
HUS pOo0JIeM, CBSI3aHHBIX C XMMUEH, MPOTHO3UPOBAHUSA, aHAIN3a U OLCH-



KA C IO3UIAH DKOJOTMYECKOH OE€30MMaCHOCTH IIOCIEACTBUUA OBLITOBOM U
MIPOU3BOJICTBEHHON IEATETLHOCTH YEJIOBEKA, CBS3AHHOW C XHMHUYECKHM
MIPOU3BOJICTBOM, UCIIOJIH30BAHUEM U TIEPEPaOOTKOM BEIIECTB;

yrIyOJIeHUE TMPEeCTaBICHUN O HAy4YHBIX METOJIaX IMO3HaHUs, HE0OXOIau-
MBIX JIJI1 TPUOOpPETeHHS YMEHHN OpPHEHTUPOBATHCS B MHUPE BEIIECTB U
OOBSCHCHHUS] XUMUYECKUX SIBICHUN, UMEIONUX MECTO B MPHUPOJE, B TPAK-
TUYECKOU JEATCIbHOCTH U MOBCEIHEBHOM KU3HH.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEJHEro oOuiero oOpa3oBaHUs NpPHU WU3YYECHUU
npeaMeTa «XuMHUs» Ha YIIyOJIEHHOM YpOBHE OCOOYIO aKTyaJlbHOCTh NMpPUOOpe-
TAIOT TaKHe eI U 3a]]a4H, KaK:

BOCIHUTaHUE YOEKIEHHOCTU B MO3HABAEMOCTH SIBIICHUM MPUPOJIbI, YBAXKE-
HUS K TIPOIIECCY TBOPUYECTBA B OOJACTH TEOPETUUYECKUX U MPUKIIATHBIX HC-
CJIeIOBaHUN B XMMUH, (GOPMUPOBAHKE MUPOBO33PEHUS, COOTBETCTBYIOIIIE-
IO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMU K OOYYEHMIO M TO3HAHMIO, CIOCOOHOCTEH K camo-
KOHTPOJIIO ¥ CAaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX
IICHHOCTEM;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
crocoOHOCTeM 00yuaronuxcsi, GOpMUPOBAaHUE Yy HUX CO3HATEIBHOTO OT-
HOIIIEHUSI K CaMOOOPa30BaHUIO U HEMPEPHIBHOMY 00pPa30BaHUIO KaK yCJIO-
BHUIO YCIICITHON MPOhEeCCHOHAIBPHON M OOIIECTBEHHON JEITEIIBHOCTH, OT-
BETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3710pPO-
BOM 00pa3e KU3HU;

dbopMupOBaHUE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JESITEIIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JJII U3YYCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CcpeaHero obiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HefIent0).



COAEPXKXAHUE OBYUEHUA

10 KUIACC
OPTAHUYECKASA XUMUSA

Teopernyeckune 0CHOBBI OPraHUYeCKOM XUMMH.

[IpenMeT 1 3HaYEHHE OPTaHUYECKOW XMMHUHU, MPEACTABICHUE O MHOT00Opa-
31U OPraHUYECKUX COCTMHEHUM.

DIEKTPOHHOE CTPOCHUE aToMa yriepojia: OCHOBHOE M BO30YXKIEHHOE COCTO-
AHUS. BaneHTHBIE BO3MOKHOCTH aToMa yriiepoAa. XUMHYECKasl CBSI3b B OpraHuye-
CKUX COCIUHEHMsX. THIbl THOPUAN3AIMN aTOMHBIX opOuTanel yriaepona. Mexa-
HU3MBI 00pa30BaHMs KOBAJECHTHON CBsI3U (OOMEHHBIA M JOHOPHO-AaKIEITOPHBIN).
Tunsl nepekprIBaHUsI AaTOMHBIX OpOUTaliel, 6- U -CBs3U. OMHapHasi, IBOWHAS U
TpoiHas cBs3b. CrocoObl pa3pbiBa CBS3€H B MOJIEKYJIaX OPraHMUYECKHUX BELIECTB.
[Tonsatue o cBOOOTHOM paauKaie, Hykiaeoduie u 3aeKTpodue.

Teopus cTpoeHHst oprauudeckux coenuHeHnd A.M. byTiepoBa U cOBpeMeH-
HbI€ TPEJICTABIICHUS O CTPYKTYpE MOJEKYJ. 3HaYE€HUE TEOPUH CTPOEHUSI OpraHu-
YECKUX coeAuHeHuN. MoNeKyIsipHble U CTPYKTYpHBIE (hopmyibl. CTpyKTypHbIE
dbopMysIbl pa3TUYHBIX BUJOB: pa3BEPHYTAsl, COKpalIEHHas1, ckeneTHas. M3omepust.
Bunpl mM3oMepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(P(DEKTH B
MOJIEKYJIaX OPTraHUYECKUX COeAMHEHUI (MHIYKTUBHBIA U ME30MEPHBIN 3(PPEKThI).

[IpencraBnenne o kinaccupukauu opraHuyeckux BemiecTB. [loHsTue o
dbynkunonaiasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METObI U3YUYEHUS BEUIECTB U UX MPEBpALICHUI: O3Ha-
KOMJIEHUE C o0pa3laMy OpraHMYEeCKHUX BEIIECTB M MaTepuajlaMyd Ha UX OCHOBE,
OMBITHI MO0 MPEBPALIEHUIO OPraHUYECKUX BEUIECTB MPHU HarpeBaHUM (IUIABJICHUE,
OoOyIiiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJEJNEH MOJEKYJl OpraHu4YeCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankansbl. ["'oMosiorudeckuil psii aakaHoB, oOmas GopMyina, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN alKaHOB, SP -
THOpUIN3AIINS ATOMHBIX opOuTanei yriepoaa, G-CBSI3b.
povl . DU3NYECKHE CBOMCTBA AIIKAHOB.

XHWMHYECKHE CBOMCTBA AJKAaHOB: PEAKIMM 3aMEILLIEHUs, W30MEpHU3ALMH, Jie-
TUAPUPOBAHUS, LMUKIM3ALUHU, MMUPOJIN3a, KPEKUHTa, TopeHus. [lpeocmasnenue o
MexaHuzme peakyuti paouKkaibHO20 3aMeueHUs.

Haxoxnenune B mpupojie. CriocoObl OTyYeHUs U IPUMEHEHHE aTKAHOB.



[Muknoankanel. O6mmas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHSI U XUMUYECKUX CBOMCTB MajbIX (LUKIOMPOIAH, IUKJIOOYTaH) U OOBIYU-
HBbIX (LIMKJIOMNEHTaH, UKJIOTEeKCaH) IUKIoankaHoB. CrocoObl MOJlydeHUs U Mpu-
MEHEHHUE IUKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, SP°-
ruOpuaAM3aIs aTOMHBIX OpOUTaNielt yriaepoaa, 6- U m-cBsi3u. CTpyKTypHasi U Teo-
MeTpuueckasi (Luc-TpaHc-) n3oMmepus. Ousnyeckue CBONCTBA alIKEHOB. XUMHUYE-
CKHE CBOMCTBA: pEaKUUU MPUCOCAUHEHHUS], 3aMEILICHHS B O-TTOJIOKEHHUE MPU JTBOM-
HOM CBSI3U, MOJUMEPHU3ALIUU U OKUCTIEHUS. [IpedcmasneHue o mexanusme peaxyuu
anekmpoguavno2o npucoeounenus. 1lpasuno MapkoBHukoBa. KauecTBeHHbIE pe-
aKLIUM Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE AIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSDKEHHBIX AUEHOB, 1,2- m 1,4-pucoennnenue. [lomuMmepusanusa conpsikEH-
HBIX JUeHOB. CrOCOOBI MOTYYEHUSI U TPUMEHEHUE AJIKAJHUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHUYECKHE CBOMCTBA: PEAKI[MU MTPUCOEINHEHHUS, TUMEPU3ALIMN U TPUMEPHU3ALUH,
OKHCJeHU. KHCIOTHBIE CBOMCTBA aJTKMHOB, UMEIOIMX KOHIEBYIO TPOUHYIO CBS3b.
KauecTBeHHbIE peakiMi Ha TPOMHYIO CBsA3b. CIIOCOOBI MOTYYEHUS] U TPUMEHEHNE
AJIKWHOB.

ApomaThdeckue yrieBoaopoibl (apeHsl). ['oMonorudeckuii psiji apeHoB, 00-
mas (Gopmyna, HOMEHKIATypa U U30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTpO€HUE MOJIEKYJbl OeH3oma. [Ipasuno apomamuunocmu, npumepsbl apomamuye-
cKux coeourenuii. OU3NUECKUE CBOMCTBA apEHOB. XMMUUYECKHE CBOMCTBA OE€H301a
U €ro TOMOJIOTOB: PEaKIMU 3aMeIleHUsI B OEH30JbHOM KOJIbLIE M YTIEBOJOPOAHOM
paaukane, peakiuy NpUcoeAMHEHUs, OKUCIEHHE TOMOJIOTOB OeH3ona. [lpedocmas-
JleHUue 0 Mexauusme peakyuil d21ekmpoghunvbHoco 3ameujenusi. llpencraBienue o0
OpPUEHTHUPYIOIIEM JEHCTBUU 3aMeCcTUTENel B O€H30JbHOM KOJIblIe Ha MPUMEpPE aJl-
KWIBHBIX PAJIUKAIOB, KAPOOKCHIIBHON, THAPOKCHIBHON, aMUHO- U HUTPOTPYIIIIBI,
aToOMOB TajioreHoB. OCOOEHHOCTH XMMUYECKUX CBOMCTB cTHpoia. [lomumepusarus
ctupoia. CrnocoObl MOTyYEHUs U TPUMEHEHUE apOMATUYECKHUX YTIIEBOA0POIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTH:
NEPETrOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHil), PU(POPMUHT, MHUPOIIU3.
[TpoaykTsl nepepaboTKu HEPTH, UX IPUMEHEHHE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.



DNEKTPOHHOE CTPOECHHE TaJOre€HIPOU3BOAHBIX YIIIEBOAOpOAOB. Peakunu 3a-
MEUIEHUS rajoreHa Ha TuAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYANY, AMUHOSPYN-
ny. JIeicTBUE HA TaJIOTEHIIPOM3BOIHBIE BOAHOTO U CIIMPTOBOTO PACTBOPA LIEIOYH.
B3auMozeiicTBuE TUraIOr€HAIKAHOB C MarHueM U HUHKOM. [lonsamue o memanio-
opeanudeckux coedunenusx. VIcTionb3oBaHUE TaJOr€HIIPOU3BOJIHBIX YTJIEBOJOPO-
JI0B B OBITY, TEXHUKE U MPU CHHTE3€ OPraHUYECKUX BEIECTB.

OKCIEepUMEHTAIBHBIE METO/bl U3YUYECHHsI BEIECTB M UX NPEBPALICHUN: U3Y-
yeHHe (PU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), KAUECTBEHHBIX pe-
aKUUH YIJIEBOJOPOJIOB Pa3IMUYHbIX KJIaccoB (0OeclBeunBaHNE OPOMHON WIIM MOA-
HOU BOJBbI, pacTBOpa I€pMaHraHara Kajius, B3aHMOJCHCTBHE allCTUIECHA C aMMMU-
auHbBIM PAacTBOPOM OKcuaa cepedpa(l)), kauecTBEHHOEe OOHapyXEHUe yriiepoaa u
BOJOPO/Ia B OPraHMYECKUX BEIIECTBAX, MOJYYEHHE 3THUJIEHA U HU3YYECHHE €ro
CBOMCTB, o3HaKomiieHue c koJulekuusmu «Hedte» u «Yromp», ¢ oOpasnamu
IUIACTMAcCC, Kay4yKOB M PE3MHBI, MOJEIMPOBAHUE MOJIEKYJI YIIIEBOJOPOAOB U Ta-
JIOTE€HITPOU3BOAHBIX YIJIEBOJIOPOIOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHeHMS.

[IpenenbHble OHOATOMHBIE CIUPTHI. CTpOEHHE MOJEKYJI (Ha MpUMEPE MeTa-
HOJIa ¥ 3TaHona). ['omonornyeckuil psn, oOuas ¢popmyia, H30Mepus, HOMEHKJIa-
Typa U Kiaccudukanus. Puznyeckrue cBOWCTBA MPEAesIbHbIX OJJHOATOMHBIX CIIUP-
TOB. BomopoaHbie CBA3M MEXAY MOJIEKYJIAMH CIHPTOB. XUMHUYECKHE CBOWCTBA:
peakluy 3aMeIleHus], Jeruaparalny, OKHUCIEHUs, B3aUMOJACHCTBUE C OpraHuye-
CKHMH M HEOPraHWYECKHMH KHCJIoTaMu. KauecTBeHHas: peakiys Ha OJJHOATOMHBIE
cnupThl. JleficTBUe 3TaHOJa U METaHOoJIa Ha OpraHu3M yesnoBeka. CriocoOsl moiy-
YEeHUS! U IPUMEHEHHE OJHOATOMHBIX CITHPTOB.

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

MHoOroaToMHbl€ COMPTHI — 3TUJIEHIJIMKOIb U TNMUEepUuH. PU3HUECKUE U XHU-
MUYECKHE CBOMCTBA: PEAKIMHU 3aMEIICHHS, B3aUMOJIEHCTBHE C OPraHUYECKUMH U
HEOPTaHWYECKUMH KUCJIOTAMHU, KaU€CTBEHHAs pEeaKI1si HA MHOTOATOMHbBIE CITUPTBHI.
lIpeocmasnenue o mexanusme peaxkyuil HyKieo@uibHo2o sameujenus. Jleictue Ha
opranu3M 4esioBeka. CriocoObl MOJy4YEHUsS U NMPUMEHEHHE MHOTOATOMHBIX CITHP-
TOB.

®enon. CtpoeHne MOJEKYJbl, B3AUMHOE BIIMSHUE TUIPOKCOTPYIIBI U OCH-
30JbHOTO sfipa. Pusnueckue cBoicTBa ¢eHona. OCoOEHHOCTH XUMHYECKHUX
cBoiCTB (eHona. KauectBennnie peakiuu Ha GeHos. TokcuuHocTh Genona. Crno-
coObI monyueHus u npuMeHnenue Genomna. GenonpopmanbaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoJOTHYecKUe psibl albJETUI0B U KETOHOB, 00IIas
(dopMyia, n3oMepusi 1 HOMEeHKIIaTypa. Pu3ndeckue CBOICTBA albJAETUA0B U KETO-



HOB. XMMHMUYECKHE CBOWCTBA QJIbJIETUJIOB U KETOHOB: PEAKIIMU MPUCOCIUHEHUS.
IIpeocmasnenue o mexanusme peakyuti HyKieopuibHo2o npucoedourenus. Oxuc-
JICHUE aJIbJICTUIOB, KAYECTBEHHBIC PEAKIINK Ha albaeruabl. CriocoObl MOMydeHUs U
MPUMEHEHUE aJIbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @U3nuecKkrue CBOMCTBA
OJTHOOCHOBHBIX TIPEIETbHBIX KapOOHOBBIX KUCIOT. BOMOpoaHBIC CBSA3H MEKITY MO-
JIEKyJIaMHi KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, pe-
aKius ATepUPUKALNU, PEAKIUU C y4aCTUEM YIJIEBOJOPOJIHOTO paaukana. Oco-
OCHHOCTU CBOMCTB MypaBbUHOUM KUCIOTHI. [loHATHE O MPOU3BOJHBIX KapOOHOBBIX
KHUCJIOT — CIIOXKHBIX dPUpax, aneuopuoax, eanoceHaneuopuoax, amuoax, HUmpuiax.
MHuoroo6pa3ue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOMCTB HEMpPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCJIOT, JUKAPOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHO-
BbIX KHCIIOT. [IpeacTaBuTenu BBICHIMX KapOOHOBBIX KHCIIOT: CT€ApUHOBAs, Mallb-
MUTHHOBAsA, OJICMHOBAS, IUHOIe8A5, TUHONEHO08aAsl KUCIOThL. CIIOCOOBI MOTyYeHUs
U IPUMEHEHHUE KapOOHOBBIX KUCIIOT.

Crnosxnble 3¢upsl. ['omonornyeckuid psg, oodmas ¢popmysna, U30MEpUs U HO-
MeHKJIaTypa. Pu3znueckue U XMMUYECKUE CBOKMCTBA: TUIPOJIU3 B KMCJIOW U IIEI0Y-
HOW cpene.

Kupsi. Ctpoenue, pu3ndecKkue 1 XMMUYECKHUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION U 1IenoYHou cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPHAIIMX OCTATKU
HEIpeIeNbHbBIX KUPHBIX KUCIOT. JKUphI B mpupoie.

MpbUTa KaK CONM BBICIIMX KapOOHOBBIX KHCIJIOT, UX MoOmoIiee acicTeue. [1o-
Hamue o cunmemuyeckux moowux cpeocmesax (CMC).

OO6mas xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogoB (MOHO-, Tu-
U noJiicaxapubsl). MoHOcaxapuibl: TI0K03a, GPYKTO3a, 2aiakmosa, pubosa, 0es-
okcupuboza. Ou3MvecKre CBONUCTBA M HaxoxJeHue B mpupoje. @orocunres. On-
muyeckas uzomepus. Konvuamo-yennas maymomepus Ha npumepe MOJEK)bl
27II0K03bl, npoekyuu Xeyopca, o- u f—anomepul 2n10Kk03vl. XUMHUUECKUE CBOMCTBA
TJIFOKO3BI: PEAKIIUU ¢ yYaCTHEM CHUPTOBBIX M aJbJCTHAHON TPYIIN, COIUPTOBOE U
MOJIOYHOKHUCHOE OpoxeHue. lIpuMmeHeHue riatoKo3bl, €€ 3HAYEHUE B KU3ZHEIEs-
TEJIBLHOCTH OpraHu3ma. Jlucaxapuisl: caxaposa, MaibTo3a U Jakmosa. Boccranas-
JUBAIOIINE W HEBOCCTAHABIMBAIONIUE Jucaxapuabl. [waponus3 nucaxapujios.
Haxoxnenue B mpupoge u npuMmeHeHue. [lomucaxapuasl: Kpaxmal, TJIIMKOTEH U
uesmnonosa. CTpoeHrne MakpoMOJIEKYJl KpaxMala, MIMKOTeHa U LeJuIoi03bl. du-
3UYECKUE CBOMCTBA Kpaxmaja U LEJUII0JIO3bl. XMMHUYECKUE CBOMCTBA Kpaxmala:
TUJPOJIN3, KAUECTBEHHAs! PEaKIus ¢ MOJIOM. XMMHUUYECKHUE CBOMCTBA LIEJLIIOJIO3bI:
TUAPONH3, TonydeHue 3pupoB 1ewtono3bl. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOK-
Hax (BUCKO3a, alleTaTHBIN MIENK).



DKCIepUMEHTaIbHBIE METOJIbl M3YUYEHHS BEIIECTB M UX MNpPEBpallleHUM: pac-
TBOPUMOCTh PA3JIUYHBIX CIHPTOB B BOJIC, B3aMMOJICUCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHUPTA TUXPOMATOM Kasiusl (BO3MOMXKHO MCIOJIb30BAaHUE BH-
JleoMaTepruaoB), KaueCTBEHHbIE peaklud Ha albJeruibl (C TUAPOKCHIIOM JHAM-
muHcepeopa(l) u rumpokcuaom memu(ll)), peaknus raumepuHa ¢ THAPOKCHIAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaom menu(ll), B3aumopaeiicTBue kpaxmana ¢ HOJ0M,
pelieHne IKCIepUMEHTANbHBIX 3a7a4 1o TeMaM «CrupThl U deHonby, «KapOoHo-
BbI€ KUCTOTHI. CII03KHBIE ADUPBD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anuQpaTUIeCKue U apoOMaTHUECKHE; IIEPBUYHBIC, BTOPUYHbBIC U TpeTU4HbIe. CTpoe-
HUE MOJIEKYJ, oOmas dhopmyia, U30MepHsi, HOMEHKJIATypa U (PU3NYecKue CBOM-
CTBa. XMMHUYECKOE CBOMCTBA ann(aTUUeCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, aJIKH-
JMPOBAHNE, B3aWMOJICUCTBUE MEPBUYHBIX AMHHOB C a30THCTOM KucimoTou. Comnu
AJKUJIAMMOHUSL.

AHWIVH — IPEACTABUTENIb AMUHOB apOMaTH4ecKoro psaa. CTpoeHue aHUIIU-
Ha. B3anMHOe BiMsiHEE TPy aTOMOB B MOJIEKYJie aHWIMHA. OCOOCHHOCTH XUMHU-
YeCcKUX CBOMCTB aHwinHA. KauecTBeHHBIE peakiinu Ha aHWIUH. CriocoObI mosyue-
HUS ¥ TIpUMEHeHHUe anudaTudyeckux amMuHOB. [lonydeHue aHWIMHA U3 HUTPOOECH-
30J1a.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCIIOT: TJIMIWH, aJIaHUH , eHUNAIaHUH, Ceput, 2IymamMuHo8as KUcioma,
au3uH, yucmeur. Onmuyeckasn uzomepusi amunokuciom: D- u L-amunoxuciomor.
®u3nyYeCcKrne CBOWCTBA aMHHOKHCIIOT. XHMHUYECKHE CBOMCTBA aMHHOKHCIIOT Kak
aM(pOTEPHBIX OPTAHUUYECKUX COCAMHEHHH, peaKiiusl MOJIUKOHACHC AN, 00pa3oBa-
HUE NENTUIHON CBA3U. buonornueckoe 3HaueHUEe aMUHOKHUCIOT. CHUHTE3 U TUIPO-
JIU3 MIENTHIOB.

benku kak npupoaHbie TonuMephl. IlepBuuHas, BTOpUYHAs U TpPETUYHAS
CTPYKTypa O€lKOB. XUMHUYECKUE CBOMCTBA OCJIKOB: THAPOJIU3, JACHATypalus, Ka-
YECTBEHHBIE PEAKITUU Ha OCIKH.

llouamue 06 azomcoodeporcawjux 2emepoyukiuyeckux coeourenusx. Ilupu-
MUOUHOBbLE U NYPUHOBble OCHOB8aHUA. HyKkneunosvie kuciomsi: cocmas, cmpoenue
u buonozuveckas pov.

DKCIepUMEHTaIbHBIE METO/IbI U3YyUCHUS BEIIECTB U UX MpEBpalllecHUuM: pac-
TBOpEHHUE OEJIKOB B BOJIE, JeHATypalus OeJIKOB MpU HArpeBaHUU, LBETHHIE pPeak-
MU Ha OEJKH, pellleHne SKCIEPUMEHTANIbHBIX 33]1a4 110 TeMaM «A30TCoep Kalue
OpraHuYecKue coeqMHEHUs» U «Pacno3HaBaHue OpraHuuYeCKUX COCTUHEHUNY.



BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHAST MOJICKYJIsIpHAas
Macca. OCHOBHBIE METOJIbI CUHTE3a BBICOKOMOJICKYJIIPHBIX COCIMHEHUN — IOJIH-
MepHu3alus U TOJMKOHACHcauus. [IpedcmasneHue o cmepeopecyisipHOCmU U
HAOMOJEKYIAPHOU CMPYKmMYpe NOIUMEPO8, 3a8UCUMOCHIb CBOUCME NOIUMEPOS OM
UX MONEKYIAPHO20 U HAOMOIEKYISIPHO20 CMPOEHUSL.

[TomumepHbie Matepuansl. [InmacTmaccehl (MOIUATUIIEH, TIOTUIPOINIIEH, TOJIH-
BUHWIXJIOPHUJI, TOJUCTUPOJI, MOJTUMETHIMETAKPWIAT, MOJIUKApOOHATHI, MOJIHITH-
aeHTepedTanar). Y THIU3aus u nepepadoTka miacTuka.

DnacToMephl: HATypalbHBIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHo-
BbIH, XJIOPOIIPEHOBBIN, U30IPEHOBBIN) U cuIuKOHbl. Pe3nHa.

BonokHa: HaTypaibHble (XJIONOK, MIEPCTh, MIETK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

Ionumepwt cneyuanvhoco HasHaueHus (meghioH, Kesuap, 31eKmponposoosi-
wWue noaumepsl, buopasziazaemvle NOAUMEPDL).

DKCNepUMEHTAIbHBIE METOJIbl H3yUYEHHUS BEIECTB U MX NPEBPALLECHUN: 03HA-
KOMJIEHUE C 00pa3liaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IIacTMAacc, Kay-
YyKOB, PEILICHHE SKCIEPUMEHTAIIbHBIX 3a7a4 M0 TeMe «Pacno3HaBaHue miactmacc
Y BOJIOKOH».

Pacuérnblie 3anaun.

HaxoxaeHnue MosiekyasipHOi (hOpMYJIbl OPraHUYECKOr0 COEIMHEHUS TT0 Mac-
COBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISPHOU
dbopMysIBl OPraHMYECKOr0 COCIUHEHHUS Mo Macce (00bEMY) MPOAYKTOB CTOPAHMS,
M0 KOJIMYECTBY BEIIECTBa (Macce, 00bEMY) MPOTYKTOB PEAKIIMU U/ UCXOTHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYPHOM (POPMYJIbl OPraHMYECKOro BEIIEeCTBa Ha OC-
HOBE €ro XUMHUYECKMX CBOMCTB MJIM CIOCOOOB MOTYUYEHUS, ONPEIeTIEHUE JOJIU BbI-
X0J1a POJYKTa PEaKUUU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NMPU WU3YYEHUHU OPTAHUYECKON XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHATUM, TaK W TOHSITUH, NPHUHATHIX B OTIEIBHBIX MpEIMETax ecTe-
CTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
TeopHsl, 3aKOH, aHaJIU3, CUHTE3, Kiaccudukaius, HaOIoAeHIe, U3MEepEHUe, IKCIIe-
PUMEHT, MOJI€b, MOJIETTUPOBAHHE.

®duszrka: MaTepusi, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYa, SHEPreTHu-
YEeCKU ypOBEHb, BEIIECTBO, T€NO, 00BEM, arperaTHoe COCTOsTHUE BellecTBa, Qu-
3MYECKHUE BEIMYHHBI, €IMHULIBI U3MEPEHHUSI, CKOPOCTh, SHEPI'Hs, Macca.



buonorus: kimerka, opraHusMm, sKocucTeMa, ouochepa, MmeTabom3M, HACIIC -
CTBEHHOCTb, aBTOTPOGHBINA U TeTepoTpO(dHBII TUII MUTaHUs, OpoXkeHue, PoTocuH-
Te3, AbIXaHHUEe, OCNKU, YTIEBOIbI, KHUPbI, HYKICHMHOBbIE KHUCIOTHI, (JEPMEHTHI.

['eorpadus: mone3Hpie UCKOMaeMbIe, TOILUIUBO.

TexHonorus: NMUIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIO-
M€ CPEICTBA, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUi 3neMeHT. M3oronel. Kopnycky-
JIIPHOBONHOBOU OYAIU3M, 080UCMBeHHAs npupooa nekmpona. CTpoeHHe dJeK-
TPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIC YHCJIa. DHEPreTUUECKHUE YPOBHHU U TOJ-
ypoBHH. AToMHBIe opOuTanu. Kimaccupukaius XuMUYeCKUX 3JIEMEHTOB (S-, p-, d-,
f-anemenTsl). PacipeencHue 3JeKTPOHOB IO aTOMHBIM OPOUTAIIAM, NPUHYUN MU-
Humyma sHepeuu, npunyun Ilaynu, npasuno Xynoa. INeKTpOHHbIE KOH(MUTYpaLIUU
aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTrO MEPUOJOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSIHUH, DJICKTPOHHBIE KOH(UTypanuu UOHOB. [lonamue 06 3Hepeuu UOHU3A-
Yuu, dHepeUU CpoOCmad K 31eKmpoHy. DIEKTPOOTPUIIATEIHHOCTb.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOEHHSI aTOMOB. 3aKOHOMEp-
HOCTH M3MEHEHMsI CBOMCTB XUMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
U CIIOKHBIX BEUIECTB MO TPyNIaM U nepuoaam. 3HaueHUe MepuoguIecKoro 3aKkoHa
JI.1. Menpeneena.

XuMHUYECKas CBsA3b. BUJIbI XUMUYECKOMN CBSI3U: KOBAJIEHTHAs, NOHHAS, METAJI-
andeckas. MexaHnu3smbl 00pa30BaHUsl KOBAJIEHTHOW CBA3U: OOMEHHBIN U JOHOPHO-
aKIENTOPHBIA. DHEPTHs U JyIMHA CBsi3U. [loJpHOCTh, HAPABIEHHOCTH U HACHIIA-
€MOCTh KOBAJICHTHOM CBA3U. KpaTHeie cBsaA3u. Bomopoanas cBszb. MexMOEKy-
JIIPHBIE B3aUMOJCHUCTBUS.

BajleHTHOCTh M BaJICHTHBIE BO3MOXHOCTH aTOMOB. [ ubpuouzayus amommsix
opbumarneti. CBsi3b ANEKTPOHHOU CTPYKTYpbl MOJIEKYJ C UX T€OMETPUYECKUM
CTPOCHHEM (Ha TPUMEPE COEAUHEHUN STIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBatTesb, JUravabl. Koopounayuounoe uucno. Homenxnamypa
KOMNJEKCHbIX cOeOuHeHull. 3HaYeHHEe KOMIUIEKCHBIX coeauHeHui. [TonsaTtue o ko-
OpAVMHALIMOHHOW XUMHH.

BemecrBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOE€HUA. THIBI KpHUCTal-
JMYECKUX PEETOK (CTPYKTYp) U CBOMCTBA BELIECTB.



[Tonarue o aucnepcHbIX cucremax. cTuHHBIE pacTBOpEL. [Ilpedcmasnenue o
KonouoHwulx pacmeopax. CrocoObl BEIpXKEHUSI KOHIIEHTPAILUU PAaCTBOPOB: MACCO-
Bas J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHASI KOHIIEHTpanus. HachlleHHbIe U HEHa-
CBILLICHHBIE PACTBOPHI, PACTBOPUMOCTh. KprcTamnoruaparsl.

Knaccudukanuysa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKHUX peakluii B HEOPTraHMUECKOH W OpPraHUYECKOM
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusX. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKopoCTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMyHbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie U1 HEOOpaTHUMbIE peaklui. XUMUYECKOe paBHOBecue. Koxncman-
ma Xumuyecko2o pagnosecus. GaKTOPbI, BIHIIOMINE HA MOJO0KEHUE XUMUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

DnekTposauTuueckas auccoruaius. CuiibHbIe U clla0ble JeKTpoauThl. CTe-
NeHb uccoranuu. Monnoe npoussederue 600vl. Cpenia BOJIHBIX paCTBOPOB: KHC-
JIOTHAsI, HEUTpabHas, 1menounas. Bomopoausiii mokazarens (PH) pactsopa. I'na-
posin3 cosieil. Peakiiuu noHHoOro ooOMeHa.

OKuCIUTENBHO-BOCCTAHOBUTENBHBIE peakunu. CteneHb okucieHus. Okuc-
JIMTEIIb U BOCCTAaHOBUTEND. [IpoLiecchl OKUCIEHUsI 1 BOCCTaHOBJICHUA. BaxkHenme
OKHUCJIUTENIA U BOCCTAHOBUTENU. MeTo/| 3JIEKTPOHHOTO OanaHca. DIEKTPOJIU3 pac-
TBOPOB U PaCIJIaBOB BELIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyUYEHUSI BEIIECTB M UX MPEBPAILICHUMN: pa3-
JIOKEHHE TIEPOKCUA BOAOPOIa B MPUCYTCTBUM KaTalM3aTOPa, MOJIEJIM KPUCTAIIIU-
YECKUX PEHIETOK, MPOBEACHUE PEaKIMii MOHHOTO OOMEHa, ONpeNeNieHuEe CPEeIbl
pPacTBOPOB C TOMOIILI0 WHIMKATOPOB, M3YYCHUE BIMSHUS PAa3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKOUN PEaKIMU U MOJIOKECHUE XUMUYECKOTO paBHOBECHS.

Heopranuuyeckass xumusi.

[Tonoxxenne HemeTtawuioB B lleprnognyeckon CUCTEME XUMHUYECKHUX JJIEMEH-
toB JI.U. MenneneeBa 1 0COOCHHOCTH CTPOCHHS UX aTOMOB. DU3HUECKUE CBOM-
CTBa HEMETAJUIOB. AJIJTOTPOTNHSI HEMETAIUIOB (HAa TIPUMEpPE KUCIOPOa, cephl, (hoc-
dbopa u yriaepoaa).

Bonopon. [lonyyenue, ¢pusndeckue u XuMUYECKUE CBOMCTBA: PEaKIuu C Me-
TaJJIaMU U HEMETAJUIAMU, BOCCTAHOBUTEINIbHBIE CBOMCTBA. ['mapunel. Toniuenvle
971eMeHMbl.

["amorensl. Haxoxmenwe B mpupoje, CrocoObl moiydeHwus, (pusudeckue u
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpOACOAepIKaIne



COEIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [I[puMeHeHre rajJloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W NPOMBIIUICHHBIE CIHOCOOBI TMOTYYEHHUS
kuciopona. Ouznyeckue U XMMHYECKHUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxxnenue B mpupoje, crmocoObl MoaydeHus, pu3ndeckue u XuMu-
gyeckue cpoiictBa. CepoBomopon, cynbduubl. Okcun cepbi(1V), okeun cepoi(VI).
CepHucrasi U cepHasi KUCIOTHI U UX coyii. OCOOEHHOCTH CBOWCTB CEPHOM KUCIIOTHI.
[IpuMeHeHue cepbl U €€ COCAUHEHUM.

A3zotr. Haxoxnenue B mpupojie, CrocoObl MoJydeHus, GU3NIecKue U XuMHU-
YECKHE CBOMCTBA. AMMMAK, HUTPUAbIL. OKCHIIBI a30Ta. A30THUCTAast U A30THAS KHUC-
J0THI U UX coyii. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHune azora u
€ro COeIMHEHUM. A30THBIE yI00pEHUS.

®ochop. HaxoxaeHue B mpupoje, cnocoobl moxydeHus, GU3n4ecKue u Xu-
Muueckue cBoictBa. @ochunsl u hochun. Oxcuasl pocdopa, hochopHas kucio-
Ta U e€ conu. Memaghocghopnas u nupogocgopuas xuciomsl, ocopucmas u
gocghoprnosamucmas xkucnomoi. llpumenenue docdopa u ero coequnenui. doc-
dbopHbIC YI100pEHHUS.

VYrnepoa, HaxoxJaeHUE B TpUpojAe. AJIOTpornHble Moaudukanuu. dusznde-
CKHE U XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriepoaom. Ok-
cun yraepona(ll), okcun yrnepona(lV), yronsHas kuciora u €€ coinu. AKTUBUPO-
BaHHBIN Yroyib, aocopoyus. Dynnepenst, epagen, yeiepoonsie nanompyoxu. Ilpu-
MEHEHHUE MTPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTJIEPOIOM, U €0 COCTMHEHHM.

Kpemunii. Haxoxaenue B mpupoje, criocoObl moiyueHust, Gu3n4ecKue u Xu-
muyeckue cBorctBa. Okcun kpemuusi(1V), kpeMHueBas kuciora, cuiukatsl. [Ipu-
MEHEHHUE KpEeMHHUS U ero coequHeHuii. CTekso, ero nojiydeHue, BUJIbl CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
Oco0OEHHOCTH CTPOCHHMS IIEKTPOHHBIX 000JI0YEK aTOMOB METaoB. Pacnpocmpa-
HeHUe XUMUYEeCKUX d1eMeHmOo8-Memainos 6 3emHou xkope. O6mue Quznyeckue
cBOMcTBa MeTa/IoB. [I[pumeHneHne MeTamioB B ObITY U TexHUKe. CIlJIaBbl METAJLIOB.

DIIEKTPOXUMHUYECKUN Psijl HaMpspKeHUH MeTamioB. O0mue crnocoObl mojyye-
HUSI METAJJIOB: THIPOMETAIUTYPIus, TUPOMETAILTYprus, dneKTpoMeTautyprus. [lo-
HSATHE 0 KOpPOo3uu MeTauioB. CIocoObl 3alUThl OT KOPPO3HUH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIEMEHTOB. HaTpuil u kanuii: monydenue, GpU3MUECKUE U XUMHYe-
CKHE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCAMHEHUMN.

OOmas xapakrepuctuka MetaioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX IJIEMEHTOB. Marauii ¥ KajubllUi: MOoJydYeHrne, PU3nIecKne u XuMmudie-



CKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COEAMHEHUN. JKECTKOCTH BO-
JIbI U CTIOCOOBI €€ yCTpaHEHU .

ATIOMUHWI: TTOTydeHue, GU3NIeCKre U XUMUIECKHE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIECTBA U €ro coeAuHeHU. AMdOTEpHbIE CBOMCTBA OKCUIA U THAPOK-
cUJa aTFOMUHUS, THAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO1ast xapakTepucTHKa MeTamoB nmodounbix noarpymnmn (b-rpynm) Ilepuo-
JTUYECKOU CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

Pu3NYecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHIbI U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

OuU3NYEeCKNe U XMMHUYECKHE CBOMCTBA MapraHlla M €ro CoeIuHeHun. Baxk-
Hewmme coenuuenus mapranma(ll), mapranna(lV), mapranma(VI1) u mapraama(VIl).
[IepMaHranar Kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

Pu3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xkene3a(ll) u xeneza(lll). [lonyduenue u npumMeHeHue xKene3a
U €ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIMHKA, THIPOKCOKOMILICKCHI ITMHKA. [[puMeneHue
[IAHKAa U €TI0 COeINHECHUH.

OKCIEpUMEHTAIbHBIE METObl U3YUEHHUS BEIIECTB U UX MPEBPALICHUN: U3Y-
YeHHe 00pa3IoB HEMETAIJIOB, TOPEHUE cepbl, pocdopa, xene3a, MarHusi B KUCIIO-
poJe, U3y4eHHe KOJUIEKIUH «MeTaibl U CIIaBbl», B3aUMOJICUCTBUE MIETOYHBIX U
IIEJI0YHO3EMETBHBIX METAVIOB ¢ BOJOW (BO3MOXKHO MCIOJIb30BaHHE BHUEOMATE-
pHUasoB), B3aUMOJICUCTBUE IIMHKA U KeJIe3a C paCTBOPAMU KUCIIOT U IIEJIoUe, Ka-
YECTBEHHBIC PEAKIIMM HA HEOPTraHWMYECKUE aHHOHBI, KATUOH BOAOPOAA U KATHOHBI
METAJIJIOB, B3aUMOJICCTBHE THAPOKCUIOB AIFOMUHHUS U ITUHKA C PACTBOpaMU KHUC-
JOT W IIEJIOYeH, pelieHue SKCIEePUMEHTANIbHBIX 3a/ad Mo TemaM «l ajioreHb»,
«Cepa u e€ coenuHeHUsD», «A30T U dhochop U UX coequHeHUs», «MeTasibl IiaB-
HBIX MOArPYN», «MeTabl MOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHS yejoBedecTBa. [lonsTue
O HAay4YHBIX METOJIaX MO3HAHMS M METOJIOJOTUM HAay4dyHOTo uccienoBaHus. Hayu-
HbI€ MPUHIIUIBI OPTaHU3aAlUA XUMHUYECKOT0 MPOU3BOACTBA. [IpOoMBIIITIEHHBIE CTTO-
COOBI TIOJIYYCHHSI BKHEUINUX BEIIECTB (HAa MpUMeEpe IMPOM3BOACTBA aMMHAKa,
CEpPHOU KHUCIOTHI, MeTaHoJi1a). [I[poMbIlIIEHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.



IIpobnema nepepabomku omxo008 u nobouHbIX NPodykmos. Ponb xumun B odec-
NEYEHUU SHEPreTUUECKON 0€30MacCHOCTH. [lpunyunst «3e1EHOU XUMUUY.

Xumus U 310pOBbe uesioBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia ucnomnb-
30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Pollb XUMUM B pa3BUTUU MEIULIVHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, THUIIEBbIe J00aBKU. Poib Xumuu B
o0ecreueHnH MUIEeBO 0e30MaCHOCTH.

Kocmernueckue n napdromepnsie cpeactna. bortoBas xumus. [IpaBuna 6e3-
OITACHOTO UCIIOJIH30BaHUS MPENapaToB OLITOBOM XMMHUU B TOBCEAHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEJIbCKOM X03sicTBe. OpraHu4ecKre U MUHEpaIbHbIE y100pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Mamepuanwi 0ns snekmponuxu. Hanomexnonoeuu.

Pacuérnbie 3agaun.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, MACCE UM 00BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, MaC-
chl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIIU OJHO U3 BEIIECTB
UMeeT MpUMecH, Macchl (00bEMA, KOIMYECTBa BEIIECTBA) MPOYKTA PEAKIIUU, €CITU
OJIHO M3 BEUIECTB JIaHO B BHJIE PacTBOpPa C ONPEAECIEHHOW MACCOBOM JOJIEU pac-
TBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM M MOJISIPHOM KOHIIEHTPALlMM BEILECTBA B
pacTBope, A0JIM BBIXO/1a MPOYKTa PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHoie CBsI3U. Peanuzanus MEXNpPEIMETHBIX CBS3EH MPU U3yde-
HUM OOIEeH W HeopraHumdeckod XxuMuHM B 11 Kjacce OCyIIeCTBISCTCS Yepe3 Hc-
MOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATUMN, TaK U MOHSATUN, IPUHSI-
THIX B OTJICJIBHBIX MIPEAMETAX €CTECTBEHHO-HAYUHOIO IUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKaius, MepuoauIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

dusuka: MaTepus, MUKPOMUP, MAKPOMHP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAIUOAKTUBHOCTh, MOJIEKYJIa, SHEPTEeTUYECKUI YPOBEHB, BEIIECTBO,
TeN0, 00bEM, arperaTHOEe COCTOSIHUE BEIIECTBA, UACANIBHBIN a3, (U3NYECKUe Be-
JUYUHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHUsl, Macca.

buomorus: kiaeTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInM3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK IHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
peCypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBIIIJIEHHOCTb,



(l)apMaHeBTI/I‘-IeCKaﬂ IMPOMBINIJICHHOCTD, ITPOU3BOJACTBO KOCMCTHYCCKHX IIpCIiapa-
TOB, IIPOU3BOJACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, 3JICKTPOHHAsA IMPOMBIIIIJICH-
HOCTb, HAHOTCXHOJIOI'H.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CUCTEMHO-IAEATEIBHOCTHBIM ITOAXOI0OM B CTPYKTYpE JIMY-
HOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeAMeTa « XUMHU» Ha YPOBHE CPEITHEr0 OOIIEro
00pa30BaHus BBIJICJICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHUE 00YYaIOIUMHUCS
POCCHIMCKOW TPa¥JaHCKOW WICHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CaMO-
CTOSITEJILHOCTH U CaMOONPEACIICHUIO; HAIMYME MOTHUBAIMU K OOY4YEHUIO; TOTOB-
HOCTh ¥ CITOCOOHOCTH OOYHYAIOIINXCS PYKOBOACTBOBATHCS MPUHSATHIMU B OOIIIECTBE
IpaBUJIaMU U HOPMAaMHU I[IOBEICHHUS; HAJW4YMUE IPABOCO3HAHUS, SKOJIOTMYECKOU
KYJBTYPbI; CHOCOOHOCTb CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMUSD OTpaxkaroT chopMu-
POBAHHOCTbH ONBITAa MO3HABATEILHOM U MPAKTUUYECKOUN JEATEIIbHOCTH 00yUYaroInX-
Ccsl B IIpoliecce peann3anuu 00pa3oBaTeIbHON IS TEIbHOCTH.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeAMeTa « XUMUS» OTPaaroT chOpMHU-
POBAHHOCTbH ONBITAa MO3HABATEILHOM U MPAKTUUYECKOUN JEATEIIbHOCTH 00yUYaroInX-
Csl B IPOIECCE peanu3aliuyu 00pa3oBaTeIbHON JEATeIbHOCTH, B TOM YKCIIC B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIOUTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJICTABICHNUS O COLIMAJIBbHBIX HOpMax M MPaBUJIAX MEXKIUYHOCTHBIX OTHO-
IICHUN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHW NIEATENLHOCTH MPHU CO3JIaHUM yueO-
HBIX MPOEKTOB, PEIICHUU YYEOHBIX U TTO3HABATEIBHBIX 3aJ1a4, BHITIOJHEHUN XUMHU-
YECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHMMAaTh W MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apry-
MEHTBI JPYTUX MPHU aHATU3€ PA3IMYHBIX BUJIOB YUCOHOU €SI TEIHHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOI'O OTHOIICHUS K UCTOPUYECKOMY M HAyYHOMY HACIIEIHUIO OTEYe-
CTBCHHOW XHMMHHU,

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

VMHTEpPECA U MO3HABATEIIBHBIX MOTUBOB B MOJIYYEHUU U MOCJIEAYIOLIEM aHAJIU-
3¢ uH(pOpPMAIMU O MEPEIOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTEUECTBEHHOW XH-
MHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XUMUUYECKHUMHU SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYNKN CBOUX TOBApHILEH C 1MO-
3UIUH HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUN TO-
CTYTKOB;

4) popMuUpoOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsI [EHHOCTEH 3I0pOBOTO M 0e30macHOro olOpasa »KU3HH, HE00XO-
JUMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHYE-
CKOMY 3710pOBBIO;

coOJItoIcHUsT TpaBWI 0€30MacHOTO OOpallleHUsl C BEIIECTBAMHU B OBITY, IO-
BCEIHEBHOM KU3HU, B TPYJOBOM AEATEIBbHOCTH;

MOHUMAHUSI I[EHHOCTH MPaBWJI WHIAMBUIYATBbHOTO W KOJUIEKTUBHOTO 0€3-
OMAaCHOTO MOBEJICHUS B CUTYaIUSIX, YTPOKAIOIIUX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUI W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3aJ]1ay COLMalb-
HOW HaMpaBIICHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYaAJTbHOW TPACKTOPUU 00pa3o-
BaHUs, Oyaymiel npodeccun U peanusainuu COOCTBEHHBIX >KU3HEHHBIX TJIAHOB C
y4€TOM JTUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPEOHO-
cTell o01IecTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH 11€J1IeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK UCTOUHHUKY CY-
IIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TI100aTFHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM, BIUSHUS KO-
HOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMATILHOMN CpeIbl;

OCO3HAHUSI HEOOXOIUMOCTH MCMOJIb30BAHUS JOCTHKEHUNW XUMHH ISl pellie-
HUSI BOIPOCOB PAllMOHAIILHOTO MPUPOAOTIOIB30BaHNUS;

AKTUBHOTO HENPUATHS JECUCTBUN, NPUHOCAIINX BPEN OKPYN AOLIEH NPUPOA-
HOM cpejie, yMEHHUS MPOTHO3UPOBATh HEOIArONPHUSATHBIE YKOJOTUYECKHUE TMOCIE]-
CTBUS MPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPAILLATH UX;



HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ONbITAa JCATEIBHOCTA SKOJOTHMYECKOW HANPABICHHOCTH, YMEHUS PYKOBOACTBO-
BAThCA MMM B MO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAJILHOW MTPAKTUKE, CIIO-
COOHOCTH ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITH UJIEOJIOTUU XeMOPOOuH;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKW U OOIIECTBEHHON NIPAKTUKH,

MOHUMAaHUs Crelu(PUKU XUMHUHM KaK HayKH, OCO3HaHUA €€ posiu B (hopMUpo-
BAHUU PALMOHAIBHOTO HAYYHOT'O MBIIUICHHS, CO3JaHUN LEIOCTHOTO IMPEICTABIIE-
HUs 00 OKpYXalollleM MHUpE Kak O €IWHCTBE MPHUPOAbl M YEJIOBEKa, B MO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEM W PEIICHUU MNpOoOJIeM COXpPaHEHHS MPUPOIHOTO
PaBHOBECHS;

yOEXKIEHHOCTH B 0CO0OM 3HAUYMMOCTH XMMHUU JIJII COBPEMEHHOW IMBUIIN3A-
UK. B €€ TYMaHUCTUYECKOW HANPABICHHOCTU U BaKHOM POJIM B CO3/IaHUU HOBOU
0a3bl MaTepuaIbHOM KYJIBTYpPbl, B PEIICHUU TJIOOATBHBIX MPOOJIEM YCTOWYHMBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SJHEPTETUUECKOM, MUIIEBOUN U IKOJTOTHYECKOMN
0€30MMacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECIICYCHUU YCJIOBUHN YCIEUIHOIO Tpyja
Y DKOJIOTHYECKU KOM(MDOPTHOM KU3HU KaXKJIOTO WiIeHa 00IecTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: ITOHUMAaHUsI CYIIHOCTU METOJ0B I0O3Ha-
HUSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJY-
yaeMble 3HAHUS JJISl aHAJIU3a U OOBSICHEHUS SIBJICHUU OKPY>Kalollero Mupa u mpo-
UCXOJAIUX B HEM U3MEHEHHM, YMEHHS JelaThb 0OOOCHOBaHHBIC 3aKIIIOUCHMS Ha
OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCA JTAHHBIX C IIEJIbI0 TOJIYYCHHS JOCTOBEP-
HBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XMMUYECKUE 3HAHUS I pe-
HIEHUS MPOOJIEM B peabHbIX JKU3HEHHBIX CUTYAIUsX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIBbCKON AEATEIBHOCTH;

TOTOBHOCTH W CITOCOOHOCTH K HEMPEPHIBHOMY 0Opa30BaHUIO U caM0O00pa3o-
BAHUIO, K AKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUH MO XMMHH B COOTBETCTBHUM C
YKU3HEHHBIMU MMOTPEOHOCTSIMU;

HWHTEpeca K 0COOECHHOCTSM TpyJa B pa3IMyHbIX cepax mpodeccuoHaIbHOM
JESITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI
MeTtanpeaMeTHbIe pe3ybTaThl OCBOCHHUS MPOrPaMMBbI 10 XMMHU Ha YPOBHE
CpemHero oo1ero o0pa3oBaHus BKIIOYAIOT:
3HaYUMbIC JUI (DOPMHPOBAHHS MHUPOBO33PEHUS OOYYAIONIMXCS MEKIUCITH-
IUIMHApHBIC (MEXKIPEIMETHbIC) OOINCHAYYHbIC MOHSATHS, OTPAKAIOIIME IEIO0CT-
HOCTh HAYYHOM KapTHHBI MHpa U CHICIIM(DUKY METOI0B TIO3HAHUS, UCTIOIb3yEMbIX B
€CTECTBEHHBIX HayKax (MaTepws, BEIICCTBO, SHEPTHs, SIBIICHHUE, ITPOIECC, CUCTEMA,



HAy4YHBIN (PaKT, MPUHITUII, TUTIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOPHsI, UCCIIEIOBA-
HUeE, HaOJI0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBbIC yueOHbIEC NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,
peryJsaTuBHBIC), obecnieunBaronme GopMupoBanue (QyHKIIMOHATBLHON IPaMOTHO-
CTH U COITMAJILHON KOMIIETEHIIMU 00YyUYarOIINXCS;

CIIOCOOHOCTh OOYYaOIMUXCS HCIIOJIh30BaTh OCBOEHHBIC MEXKIUCIUILIAHAP-
HbIC, MUPOBO33PECHUYECKHE 3HAHUS M YHUBEpPCAIbHBIC YICOHBIC ACHCTBUS B MO3HA-
BaTEJIbHOM U COLMAIIbHOW MTPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMH TTO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U PETYJIITUBHBIMHU JEHCTBU-
SIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOSITETILHO (POPMYIMPOBaTh U aKTyaJIU3UpPOBaTh MpoOJieMy, paccMar-
puBaTh €€ BCECTOPOHHE;

ONPENEIATh LENN ACITEIbHOCTH, 33J1aBasi MApaMETPbl U KPUTEPUHU UX JTOCTH-
YKEHHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LEISMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JTJOTUYECKOTO MBIIIJICHUS: BbI-
JIENSATh XapaKTepHbIE MPU3HAKW MOHSTUNA W YyCTaHABIMBAaTh MX B3aWMOCBSI3b, HC-
M0JIb30BaTh COOTBETCTBYIOIIME TOHSTHS JJIsi OOBSCHEHUS OTICIBbHBIX (DAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS W KPUTEPHUU JJIA KIACCU(PUKAIIMKA BEIIECTB U XUMUYE-
CKHMX pEaKLui;

YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3U MEX]Y HM3y4yaeMbIMH SBIIC-
HUSIMU;

CTPOUTH JIOTHUECKUE PACCYKJICHUS (MHAYKTUBHBIE, I€IYKTUBHBIE, 110 aHAJIO-
T'YH), BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSIX,
GhopMyIUPOBAThH BBIBOBI U 3aKIIFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJICILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HAaK (CHMBOJI) DJIEMEHTa, XUMUYecKas (opMyIa, ypaBHEHUE XMUMHUYECKOU peak-
MU — MPU PEIICHUM YYEOHBIX MO3HABATEIBHBIX W MPAKTUUECKUX 3ajad, MpUMe-
HATHh Ha3BaHHBIC MOJCIIBHBIC MPEJCTABICHUS JIJIsl BBISBICHUSI XapaKTEPHBIX MPHU-
3HAKOB M3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIHA.

2) 0a30BbIe HCCJIEeI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMU METOJI0B HAYYHOI'O MO3HAHUSI BEIIECTB U XUMUYECKUX pe-
aKIMH;

bopMyIMpOBaThH LIEJIU U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIICHHBIE
U CaMOCTOSITEIPHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA TIO-



3HAHWS W OCHOBBI 111 (DOPMUPOBAHHKS THUIIOTE3HI IO MPOBEPKE MPABUIBHOCTH BbI-
CKa3bIBAEMBbIX CYXKICHHI;

BJIa/IETh HABBIKAMH CAMOCTOSITENIbHOTO TUIAHUPOBAHMSI U MIPOBE/ICHUS YUCHU-
YECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOII0JaTh 32 XOJIOM MpO-
1ecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, PopMyIHpoBaTh 0000-
IICHUS U BBIBOJBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHUS, CO-
CTaBJIATh OOOCHOBAHHBIA OTYET O MPOAECIAHHOM padoTe;

npUOOpETaTh OMBIT YYCHUUYECKON UCCIIeI0BATEIbCKON U MPOEKTHON JIeATENb-
HOCTH, TIPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTbh K CAMOCTOSITEIbHOMY MOMUCKY Me-
TOJIOB PEIICHUS MPAKTUYECKUX 3a]ay, TPUMEHEHHUIO Pa3JIMYHBIX METOJOB IMO3Ha-
HUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4YHO-
NOMyJIsipHasl JUTepaTypa XUMUYECKOTO COJEp>KaHUsI, CIPAaBOYHBIE MOCOOUs, pe-
cypcel MHTepHeTa), aHaIuM3UpoOBaTh HH(POPMALMIO PA3NHYHBIX BHUJIOB U (Popm
NPE/ICTaBICHNUS, KPUTUYECKH OILIEHWBATHh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUH-
BOCTb;

GbopMyIMpOBaTh 3aNPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TOUCKE U
otOope mHbOpMaIHK, HEOOXOIUMOMN JJIsi BBITIOJIHEHHS] y4eOHBIX 3aja4 Ormpese-
JIEHHOT'O THUIIA;

puOOpeTaTh OIBIT WCIOJB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (hOpMY TIpe/icTaBlieHnus nHpOpMa-
1M (cxXembl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAYYHBIN S3BIK B KaUeCTBE CPEACTBA MpH paboTe ¢ XuMHYe-
CKOM MH(]OpManuen: NPUMEHATh MEXNpeaMeTHble (pU3HuecKrue U MaTeMaThye-
CKH€) 3HAKU ¥ CUMBOJIbI, (OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS:
3aJ1aBaTh BOMPOCHI IO CYIECTBY 00CYk/1aeMOM TeMbI B X0/I€ TUAJIOTA W/WIIH
JUCKYCCHUHU, BBICKA3bIBaTh HJIeH, (POPMYIUPOBATH CBOM MPEAIOKEHUS OTHOCUTEIN b-
HO BBINIOJIHEHUS MTPEIOKEHHON 3a1a4H;
BBICTYIIaTh C MPE3CHTALMEN PE3yJIbTATOB MO3HABATEIBHOM NEATENBHOCTH,
ITOJIyYEHHBIX CAMOCTOSITENIBHO NI COBMECTHO CO CBEPCTHUKAMMU IIPU BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAaHUIO CBOWCTB



M3Y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIACAOBAHUMN IMMyTEM COTJIACOBAHMS TO3UIIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

CaMOCTOATENLHO IJIAHUPOBATh U OCYHIECTBIISATH CBOIO MO3HABATEIBHYIO /€S-
TEJIBHOCTh, ONpeneNsis €€ e U 3a/laud, KOHTPOJIMPOBATh U IO Mepe HEOOXO1H-
MOCTH KOPPEKTHUPOBATh MpEAJIaraeMblil ajiropuT™M JEHCTBUNA NPHU BBIOJHEHUU
y4eOHBIX M MCCIICIOBATEIHCKUX 3aJ1a4, BEIOMpaTh Hanboee 3pPeKTUBHBIN CITOCO0
WX pEelIeHUs C YYETOM MOJTYyUYCHHS] HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKUX pe-
aKIUsIX;

OCYILIECTBIJISITh CAMOKOHTPOJIb JIEITEIBHOCTH HAa OCHOBE CaMOaHAIM3a U ca-
MOOILICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUSI MMPOTPAMMBI IO XUMUM Ha YTi1yOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUS BKIIOYAIOT CHeHUpUYECKUe
JUTsl yaeOHOTro npeaMeTa « XUMUs» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUN
M0 OCBOCHMIO, MHTEPIIPETALUU U MPEOOPA30BAHUIO 3HAHUM, BUJIBI JCATEILHOCTH
O MOJYYEHHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHWU B PA3JIMUHBIX YU€OHBIX CH-
TyalusX, a TAKXKE€ B pEaIbHbIX KM3HEHHBIX CUTYAILUSX, CBSI3aHHBIX C XUMuUeEH. B
MporpaMMe Mo XUMHUU NPEIMETHBIE PEe3yJbTaThl MPEACTABIEHBI 110 ToJaM HU3yde-
HUSL.

10 KITACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckas XUMHs OTpaxka-
I0T:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHUYeCKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B 00ECHEeYEHUU YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HUCTOYHHKOB SHEPTUU, B 00ECIEYEHUH PALMOHAIBLHOTO MPHUPOAOIOIb30Ba-
HUSA, B (POPMHUPOBAHUU MHUPOBO33PEHUS M OOUIEH KyJIbTYpPhl YEJOBEKA, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3[0POBBIO U MPHUPOAHOMN
cpexne;

BJIQJICHUE CUCTEMOW XMMHYECKUX 3HAHUW, KOTOpas BKIIIOYAET: OCHOBOIOJA-
raroue MOHATUS — XMMUYECKUN 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs 000JI0YKa
atoma, S-, p-, d-aToMHbBIE OPOUTAIIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSIHHS aTOMA,
ruOpuaAn3aIys aTOMHBIX OpOUTaNel, HOH, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPH-
LATEIbHOCTh, CTENEHb OKHUCJIEHHS, XMMUYECKasl CBSI3b, MOJIb, MOJIIpHAs Macca,
MOJISIpDHBI O0BEM, YIJIEpOAHBIA CKelleT, (yHKUHUOHAJIbHAS TpyMma, pagukal,



CTPYKTYpHBIE (HOpMyIbl (pa3BEPHYTHIE, COKpAIIEHHbIE, CKEJETHBIE), H30MEpHs
CTPYKTYpHasi U MPOCTPAHCTBEHHAs (T€OMETpHUYECKasi, ONITUYECKasi), H30MEPBHI, TO-
MOJIOTHYECKHUH Psil, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO/I- U a30TCOAEPKALLNE Op-
raHUYEeCKUEe COCAMHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIE-
KYJISIpHBIE COEMHEHUS; TEOPHH, 3aKOHBI (epuoauueckuit 3akoH . Y. Menaenee-
Ba, TEOPHUsS CTPOCHMs opraHudeckux BemecTB A. M. byTiepoBa, 3akoH coxpaHe-
HUSI MaccChl BEILECTB, 3aKOH COXPAHEHUs W MPEBpPALICHUS SHEPrUU MPU XUMHYE-
CKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMHH, MUPOBO33PEH-
YeCcKHe 3HAHUS, JIeXkKalllle B OCHOBE MOHUMAaHUS IPUUYMHHOCTU U CUCTEMHOCTU XH-
MUYECKUX SIBJICHHM; MIPEACTABICHUS] O MEXaHU3MAaX XMMUYECKUX PEaKIIUi, TepMO-
JTUHAMUAYECKUX M KMHETHYECKMX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM
BJIUSIHUMA aTOMOB U TPyII aTOMOB B MOJIEKyJaxX (MHIYKTUBHBIA U ME30MEPHBII
s dextrl, opuenTanTsl | u |l pona); dpakronorudeckue cBeIeHHs O CBOMCTBAX, CO-
CTaBe, MOJIYYEHUU U OE€30MaCHOM HCIOIb30BAaHUHM BaXKHEUIINX OPraHUYECKHUX Be-
HIECTB B OBITY U MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, OOMMX HAy4YHBIX MPHH-
LUIIaX XMMUYECKOr0 MPOU3BOJACTBA (Ha MpHUMEpEe MPOU3BOJCTBA METaHOMA, Mepe-
paboTKH HEPTH);

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NPU
ONMCAHWU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COECTUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIB30BaTh XMMUYECKYI0 CHMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPAaBHEHUSI XMMHUYECKUX PEAKIMN U PACKPBIBATh UX CYUIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN MOCPEACTBOM COCTABJICHUS 3JEK-
TPOHHOTO OajaHca ITUX PEaAKIUi, peakuii HOHHOTO OOMEHa MyTEM COCTaBJICHUS
UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHMUIA;

U3rOTaBIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEIIECTB ISl MILTIOCTPALlUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpraHMYECKUX BEUIECTB IO MX COCTAaBYy MU CTPOCHHUIO K OIPEACIEHHOMY KJlac-
Cy/Tpynne COeIUHEHH, 1aBaTh UM Ha3BaHUS MO CHCTEMaTUYECKON HOMEHKIIAType
(IUPAC) u npuBOAWTh TpUBHAIbHBIC HAa3BaHUS IS OTACIIBHBIX MPEACTABUTEICH
OpraHUYeCKUX BEIIECTB (ITUJIEH, AllETWJIEH, TOJMYOJ, TIIMIEPHUH, STUICHIIUKOb,
benon, dopManbaerua, aueTanbIerusl, alueToH, MypaBbUHAs KHCIIOTA, YKCyCHas
KHCJIOTa, CTEApUHOBAsI, OJIEMHOBAs, MNAJIbMUTHUHOBAs KHUCJIOTHI, TJMLWH, AJIAHUH,
ManbTo3a, GPYKTO3a, aHUIIMH, TUBUHUI, U30IPEH, XJIOPOMIPEH, CTUPOI U IPYTHE);



c(OPMUPOBAHHOCTh YMEHUSI ONPENEIATh BUA XUMUYECKON CBSI3M B OpraHU-
YECKHUX COCIMHEHUAX (KOBAJEHTHAas M MOHHAs CBs3b, G- U M-CBS3b, BOAOPOIHAL
CBSI3b);

c()OPMUPOBAHHOCTh YMEHUS IPUMEHATD MOJIOKEHUSI TEOPUN CTPOEHHUS Opra-
Hu4eckux BemectB A. M. bytnepoBa /it 00bsICHEHUS 3aBUCUMOCTH CBOWCTB Be-
IIECTB OT UX COCTaBa U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh COCTaB, CTpoeHHUe, pusuue-
CKHE€ M XUMHUYECKHE CBOMCTBA THUIIMYHBIX NPEICTABUTENICH PA3JIMYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, aJIKCHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTHUYECKUX YIJIEBOJAOPOJOB, CIUPTOB, AJIBIETUJOB, KETOHOB, KapOOHOBBIX
KHCJIOT, IPOCTBIX U CIOKHBIX 3(PUPOB, )KUPOB, HUTPOCOECIMHEHU 1 aMUHOB, aMHU-
HOKHUCJIOT, OEJIKOB, YIJI€BOAOB (MOHO-, TU- U TOJUCAXapHJIOB), UIUTFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YPAaBHEHUSMHU COOTBETCTBYIOIINX XUMHUYECKHUX
peakuuii ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (hOopMyIT;

c(OpMHPOBAHHOCTh YMEHUS MOATBEPKIATh Ha KOHKPETHBIX MpUMEpax Xa-
pakTep 3aBUCHUMOCTU PEAKUMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAUHEHUH OT
KpPaTHOCTH M THIIa KOBAJIEHTHOW CBSI3U (G- U M-CBSI3M), B3AUMHOIO BJIUSHHS aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHUSI XapaKT€PU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOJHBIN Ta3, Yrojib), CHOCOOBI €ro nepepadoTKU U MpaKTHYe-
CKO€ IPUMEHEHHUE NPOAYKTOB NMepepadboOTKH;

c(OPMUPOBAHHOCTh BJIAJICHUS] CUCTEMON 3HAaHUH O €CTECTBEHHO-HAayYHBIX
METOJlaX MO3HaHMs — HAOJIOJIEHNUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHHMSI IPUMEHSTh 3TU 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHSATH OCHOBHBIE OINEpPALMU MBICIUTEb-
HOU JeSATENbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHUE, 0000LIEHUE, CUCTEMATU3AIIHIO,
BBISIBJICHUE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€d — JJI1 U3YYEHUS! CBOMCTB BEIECTB U
XAMUYECKUX PEAKIIHM;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0oJiee OCO3HAHHOIO MOHUMAHHUS CYIIHOCTH MAaTepUalbHOTO €IMHCTBA MHpA, UC-
M0JIb30BaTh CUCTEMHBIE 3HAHUS MO0 OPTaHUYECKON XUMUH I OOBSICHEHHS U MPO-
THO3UPOBAHMSI SIBJIEHUH, IMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPO.Y;

c(hOpMHPOBAHHOCTh YMEHHUI: MPOBOJUTH PACUETHI N0 XUMHUYECKUM (PopMy-
JaM ¥ ypaBHEHUSM XUMHUYECKHX PEAKIHI C MCIOJNb30BaHUEM (PU3NYECKUX BEJIH-
yiH (Macca, 00bEM razoB, KOJMUECTBO BELIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMUYECKOU (POpMyJIbl Be-
IIECTBA IO HM3BECTHBIM MAaCCOBBIM JIOJSM XUMHUYECKUX 3JIEMEHTOB, MPOIYyKTaM
CrOpaHus, INIOTHOCTHU ra3000pa3HbIX BELIECTB;



c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHAJTU3UPOBATH U OICHUBATH
C TO3UIMI HKOJOTUYECKON OE€30MaCHOCTU MOCIEACTBUSI OBITOBOM M TPOU3BOJI-
CTBEHHOM JIE€ATEIbHOCTH YEJIOBEKA, CBSI3aHHOU C MepepadOTKON BEIIECTB, UCTOJb-
30BaTh MOJYYEHHbIC 3HAHUS JJI PUHATHS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTY-
anusax, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IUIAHUPOBATh W TMPOBOJIHTH
XUMHUYECKUN SKCIIEPUMEHT (TIOJIydYeHUE U M3YUYEHHUE CBONCTB OpPraHUYECKUX Be-
IIECTB, KAUECTBEHHBIC PEAKIIMH YIJIEBOJAOPOAOB PA3IMYHBIX KJIACCOB U KHUCIOPOJ-
COZIEpKAIlMX OPraHWYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTAJbHBIX 3aJa4 IO
pacro3HaBaHUI0 OPraHUYECKHX BEIIECTB) C COOJIIOJICHUEM MpaBMJI O€30MacHOro
oOpallleHUsI ¢ BEIIECTBAaMH U J1Ta0OpaTOpHBIM 00OpymoBaHuEM, (HOPMYIHPOBATH
1[eJIb UCCJICI0BaHUs, MPEJICTABIISITh B Pa3IMUHON opMe pe3ynbTaThl SKCIIEPUMEH-
Ta, AaHAJIM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBHJIa KOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKAroUeh
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JCHCTBUS HA KUBBIE OPraHU3MbI OMpe-
JICJIEHHBIX OPraHNYECKNUX BEIIECTB, TOHUMAasi CMbICH TTokasareis [1/1K;

aHaJM3UPOBATh 11EJ€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBINLJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh YMEHUI: OCYIIECTBIIATH II€JIEHANIPABICHHBIA MOUCK XU-
MUYeCKOM MHGOPMAIMKM B PA3IMYHBIX UCTOYHMKAX (Hay4yHas W yuyeOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaiuu, IHTepHET U apyrue), KpUTUIECKU
aHaJTM3UPOBATh XUMUUYECKYI0 UH(pOpMAIMIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHO 3a1auei.

11 KUIACC

[IpeameTHbIe pe3ysbTaThl OCBOCHUS Kypca «OOmias U HeopraHuyeckas Xu-
MU OTpa)karoT:

c(OpMUPOBAHHOCTH NPEACTABIECHUI: O MaTEepUAILHOM €IWHCTBE MHpa, 3a-
KOHOMEPHOCTSAX U IIO3HABAEMOCTH SIBJICHUM IPUPOABI, O MECTE U 3HAYCHUHU XUMUU
B CUCTEME €CTECTBEHHBIX HayK U €€ POJu B 00€CIEUYeHUH YCTOMYMBOTO Pa3BUTHS,
B PEILLIEHUU MPOOJIEM PKOJIOTMYECKOM, SIHEPreTUUECKON U MUILEBOM 0€30MacCHOCTH,
B Pa3BUTUM MEIULIMHBI, CO3aHUU HOBBIX MAaTEPHAIOB, HOBbIX HCTOYHHUKOB DHED-
UM, B 00ECIEYEHUH PalMOHAIBHOTO MPHUPOAOINOIB30BaHUsA, B (OPMUPOBAHUU
MUPOBO33pEHUsI U OOILIEH KyJIbTyphl Y€lIOBEKa, a TAKKe HKOJIOTMYECKH O0OOCHO-
BaHHOI'O OTHOILIEHHUS K CBOEMY 3/10POBBIO M IPUPOAHOMU CPEAE;



BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIMOJIA-
TralIMe MOHATUS — XUMUYECKUW 3JIEMEHT, aToM, SIAPO aTOMa, HW30TOINBI, SJICK-
TpoHHasi 000JI0YKa aTroMma, S-, P-, d-aTOMHBIC OpOMTAIM, OCHOBHOE U BO30YXKICH-
HOE COCTOSIHUSI aToMa, TMOpUIM3aliisl aTOMHBIX OopOuTanei, MoH, MOJEKyJa, Ba-
JIEHTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKasi CBS3b
(koBasieHTHAsI, HOHHAS, METAJUTMYECKast, BOJOPOIHAS ), KpUCTAITMYECKas penicTKa,
XAMHUYECKAsl PEaklusi, pacTBOP, SJIECKTPOJIUTHI, HEIJICKTPOJIUTHI, AIEKTPOJIUTHYE-
CKasi AUCCOIMALINS, CTENEHb JUCCOLMALINY, BOJOPOJAHBIN MOKA3aTENb, OKUCIUTEND,
BOCCTaHOBUTEINb, TEIUIOBOM 3PHEKT XUMUUECKON peakiiui, CKOPOCTh XUMHUYECKOU
peakiy, XUMHYECKOE PaBHOBECHE; TEOPUM M 3aKOHBI (TEOPUS AJIEKTPOIUTHYE-
CKOM nuccouuanuu, nepuoandeckuii 3akon .M. MeneneeBa, 3aKk0H COXpaHECHUS
MAaCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTUU MPU XUMHYECKHUX
peakIMsIX, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIUX Macc), 3a-
KOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XMMHUH, MUPOBO33PECHUECKUE 3HAHMUS, Jie-
JKaIllMe B OCHOBE MOHUMAaHMS MPUYUHHOCTHA U CUCTEMHOCTH XUMUYECKUX SBJICHUI;
COBPEMEHHBIC TMPEJACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJISIPHOM M HaJMOJIEKYJIIPHOM YPOBHSIX; NMPEACTABICHUS O MEXAHU3MAX XH-
MHUYECKUX PEAKUUN, TEPMOAUHAMUYECKAX U KUHETUUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHUs, 0 XMMHUYECKOM PaBHOBECUM, PACTBOPAX M JUCIIEPCHBIX CHUCTEMAX;
(haKkTOJIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U OE30MacCHOM HC-
MOJIb30BAaHUU BAKHEUIIIUX HEOPTaHUUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOU Jie-
ATETLHOCTH YeJIOBEKa, 00X HAYYHBIX MPUHITUIIAX XUMUYECKOTO TPOU3BOICTRA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIME IOHATUS MPU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHHUI;

c(hOpMUPOBAHHOCTh YMEHUS UCIOJIH30BaTh XUMUUECKYIO CUMBOJIUKY JJIs CO-
cTaBjieHUs1 (GOpMyJ BEIIECTB U YPABHEHHN XUMUYECKUX PEaKIUi, CUCTeMaTHye-
ckyto HomeHkiarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTAEIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITH BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBaJEHTHAas,
WOHHAs, METAJJTNYeCcKasi, BOAOPOAHAs), TUIl KPUCTAIITUYECKOU PEIIETKH KOHKPET-
HOT'O BEILIECTBA,;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT
BHJIa XMMUYECKOU CBSI3U M TUIA KPUCTAIIMYECKON PEIIETKH, OOMEHHBINA U JJOHOP-
HO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJECHTHOM CBSI3H,

c(hOpMHPOBAHHOCTh YMEHUI: KiacCU(DHUIMPOBATh: HEOPTraHUYECKHUE BeIle-
CTBa MO UX COCTABY, XMMUYECKUE PEAKIUU MO Pa3IMYHbIM MpU3HAKAM (YHUCIY U
COCTaBYy PearupyroIux BEmeCTB, TEIUIOBOMY d(PPEeKTy peakiuu, n3MEHEHUIO CTe-
NeHel OKHUCIIEHHS DJIEMEHTOB, OOpPaTUMOCTH, YYACTHIO KaTallu3aTopa U JIpyTrue);



CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUSA M KPUTEPHUH AJS KIACCHU(PHUKAIUU U3ydae-
MBIX BEHIECTB U XUMHYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOJNUECKOr0 3akoHa /.
. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTepHU30BaTh IIEKTPOHHOE CTPOCHHUE aTo-
MOB M MOHOB XMMHYECKHX 3JIEMEHTOB IIEPBOrO—4eTBEPTOrO nepuoaoB llepuonu-
geckoi cuctemsl .M. MenzaeneeBa, HCIIOIb3Ys MOHATUS «IHEPTrEeTUYECKUE YPOB-
HI», «IHEPTETHUYECKHE MOyPOBHUY, «S-, P-, J-aTOMHBIE OpOUTAIINY, KOCHOBHOE U
BO30YKIEHHOE DHEPTETUUYECKUE COCTOSHUS aTOMay»; OOBACHATh 3aKOHOMEPHOCTH
W3MEHEHHS] CBOMCTB XMMHMYECKHUX DJIEMEHTOB M MX COEOUHEHHU IO MEpUoiaM M
rpynnam Ilepuonnueckont cucremsl . . MenaeneeBa, BaJeHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh (OMUCHIBATh) OOLIUE XUMHU-
YECKHE CBOMCTBA BELIECTB PA3JIMUHBIX KIJIACCOB, MOATBEPXKAATh CYLIECTBOBAHUE
TEHETUYECKOMN CBS3U MEXKAY HEOPTaHMYECKHMU BEIIECTBAMM C ITOMOLIBIO YpaBHE-
HUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

C()OPMUPOBAHHOCTb ~YMEHHUSl PACKpPbIBaTh CYUIHOCTb: OKHUCJIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
ATUX PEAKUUH; peaklil HIOHHOro OOMeHa MyTEM COCTaBJIEHUS UX IMOJHBIX U CO-
KpalIEHHBIX MOHHBIX YPAaBHEHM; peakuui THAPOJIN3a; PEaKUii KOMILUIEKCOOOpa-
30BaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aTFOMHUHMUS);

c(OPMUPOBAHHOCTh YMEHUSI OOBSICHIATh 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHU-
YECKUX PEAKLMU ¢ YYETOM UX IHEPTETUUECKUX XAPAKTEPUCTUK, XapaKTEp U3MEHE-
HUSI CKOPOCTH XMMHUYECKON peaklUuH B 3aBUCMMOCTH OT Pa3iu4HbIX (PAKTOpPOB, a
TAaKXXE XapakKTep CMEIICHUS XMMHYECKOIO PAaBHOBECHS NOJ BJIUSHHUEM BHEIIHUX
BozaeiicTBuil (nmpunuun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XUMHUUECKHE PEaKIUU, JexKa-
II1M€ B OCHOBE IMPOMBIIUICHHOTO MOJIYYEHHS] CEPHOM KUCIOThHI, aMMHaKa, oOuiue
Hay4YHbI€ NMPUHLHUIBI XUMUYECKUX MPOU3BOJICTB; 1€JI€CO00Pa3HOCTh MPUMEHEHUS
HEOPTaHWYECKUX BEILIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHO-
LICHUS PUCK-TI0JIb3A;

c(OpMUPOBAHHOCTH BIIAJICHUSI CHCTEMOI 3HAHUI O METOJaX HAay4yHOTO IO-
3HAHMS ABJICHUA TPUPOABI — HAOJI0IeHHE, U3MEPEHUE, MOJIEIUPOBAHUE, SKCIIEPH-
MEHT (peaJIbHbI{ U MBICIICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, yMEHUS
IIPUMEHATDH 3TU 3HAHUSA IIPU DKCIIEPUMEHTAIBHOM HCCIIEIOBAHUM BEUIECTB U JUIA
OOBSICHEHHS] XMMHYECKHUX SIBICHUN, UMEIOIIUX MECTO B MPHUPOJAE, MPAKTUYECKOM
NEATEIIBHOCTH YEJIOBEKA U B IIOBCETHEBHOM KU3HU;



c(hOpPMHPOBAHHOCTh YMEHUSI BBISBIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB JJIS
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUATIBHOIO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHUS MIPOBOJUTH PACUETHI: C MCIOJIb30BAHUEM TOHS-
TUW «MaccoBas JI0J1s1 BEIECTBA B PACTBOPE» U «MOJIApHAsE KOHIICHTPALIUS; MacChl
BElIeCTBa WM 00bEMA rasa Mo M3BECTHOMY KOJIHMUYECTBY BEIIECTBA, MAacce HIIU
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB; TEIIOBOTO 3(pdekTa peak-
[[MU; 3HAYEHUSI BOJIOPOJHOTO MOKA3aTeNsl PAaCTBOPOB KUCIIOT U IIEJIOYEH ¢ U3BECT-
HOM CTEMEHbIO TUCCOIMAIMU; Macchl (00bEMa, KOJUYECTBA BEIIECTBA) MPOIYKTa
peaKkiiu, eclii OJIHO M3 MCXOJIHBIX BEIECTB JIAaHO B BUJIE PACTBOpA C OMpeIeEH-
HOUM MaccoBOU J10J1€ll paCTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30BITKE (MMEET MpH-
MECH); TOJIM BBIXO/Ia MPOAYKTA PEaKIu; OOBEMHBIX OTHOILICHHUH ra30B;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN IKCIIEPUMEHT (IIPOBEACHUE PEAKIIM HOHHOTO OOMEHa, MOATBEPKIe-
HUE KauYeCTBEHHOI'O0 COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEAEIICHUE CPEAbl pac-
TBOPOB BEIIECTB C TIOMOIIbIO MHAUKATOPOB, N3YUCHHUE BIMSHUS PA3IHUHBIX (hax-
TOPOB HAa CKOPOCTh XMMHUYECKOW PEAKINH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aad
o TemaMm «Metaie» U «HeMmeTtamib») ¢ coO0iIeHneM npaBui 6€30macHOro 00-
palieHus ¢ BeliecTBaMu U J1abopaTopHbIM 000py0BaHUEM, (DOPMYIUPOBATH 11EITH
WCCJIEIOBAHUS, TPEJCTABIATh B Pa3IU4YHOM (PopMe pe3ysbTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATh U OIICHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOII0O/IaTh MTPaBUIa TOJIb30BAHUS XUMHUYECKOM
MOCYJION 1 JTabopaTOpHBIM 000pYyI0BaHHMEM, OOpaIeHHs] C BEIIECTBAMU B COOT-
BETCTBHUH C MHCTPYKIUSMU TIO BBIMIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OTIBITOB,
HKOJIOTHYECKHU LEIECO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B
LEISAX COXPAHEHUsl CBOETO 3/J0POBbs, OKPYKAIOIIEH MPUPOIHOU Cpelbl U JOCTH-
KEHUs e€ yCTOWYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHUECKOTO JACHCTBUS
Ha JKUBBIE OPTaHU3MbI ONPEACIIEHHBIX HEOPTAaHUYECKUX BEIIECTB, TOHUMAsT CMBICT
nokazarens [IJIK;

c(OPMUPOBAHHOCTh YMEHHUM: OCYIIECTBISITH IEJICHANTPABICHHBIN TTOUCK XH-
MUYECKOM MHGOPMALIMKM B Pa3IMYHBIX MCTOYHMKAX (HaydyHas U yuyeOHO-HayyHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIuio, epepadbaTriBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue Ko-
Ne pa3lenoB U TEM | JIMYe- OcHOBHBIE BUIBI JEATECIBHOCTH
IIporpamMmHOe conepxanue
n/n | yueOHOro mpenme- | CTBO o0yJaromuxcs
Ta 4acoB

Pa3nes 1. TeopeTnueckue 0CHOBbI OPraHNYeCcKO XUMHUH

11

IIpeamer opranu-
YECKOW XHMUHU.
Teopus crpoenus
OpPraHUYECKUX CO-
€IMHECHUI

A. M. bytneposa

8

[IpenMer u 3HaUeHHE OPraHUYECKON XMMUHU, IPEICTABIEHUE O MHO-
roo0pa3uu OpPraHuYECKUX COCTUHEHUM.

DNEKTPOHHOE CTPOECHUE aTOMa YIJIEpOa: OCHOBHOE U BO30YKIECHHOE
cocTosiHUS. BaneHTHbIE BO3MOKHOCTH aTOMa yriepoja. XuMHuecKas
CBS3b B OPraHMYECKUX COEAMHEHUAX. Tumnbel ruOpuan3alMd aToMa
yriepoaa. MexaHu3mbl 00pa30BaHUs KOBAJCHTHON CBsI3U (OOMEHHBIN
U JIOHOPHOAKLENTOPHBIH). TuUnbl nepekpbIBaHUsI aTOMHBIX OpOUTa-
ne: o- u n-cBsa3u. OauHapHas, 1BOWMHAsS U TpoklHas CBs3b. CriocoObl
paspbiBa CBsI3€l B MOJIEKyJax OpraHmdeckux semiecTB. llonarue o
CBOOOJTHOM pajivKalie, HyKjieopuie 1 3J1eKTpopue.

Teopus crpoenns opranndeckux coequHeHuii A.M. byrieposa u ee
COBPEMEHHOE Pa3BUTHE - CTPYKTYpHasi TEOpUsl OPTraHUYECKUX COEIU-
HEHUH. 3Ha4eHNE TEOPUHU CTPOCHHUS OPraHUYECKUX COECIMHEHHM.
MornexyssipHble U CTPYKTypHBIE (hopMyibl. CTPYKTypHbBIE (POPMYIIBI
Pa3IMYHBIX BUJOB: pa3BEpHYTast, COKpAICHHAs!, CKEJIETHAsI.
N3omepnsa. Buabl u3zoMepuu: CTpyKTypHas, HPOCTPAaHCTBEHHAs.
OnexTpoHHbIE 3((HEKTH B MOJIEKYJIaX OPraHUYeCKUX COeTMHEHUH.
WunyktuBHBIN 1 Me3oMepHbIN 3¢ dekTol. [IpeacraBnenue o kiaccu-
¢ukanun oprannyeckux BemiecTB. [loHsTne o ¢yHKIMOHAIBHOU
rpynmne. ['omonorusa. I' omonmornyeckue psael. Homenknarypa opra-
HUYECKUX COEOUHEHHH (cucreMaTHyecKass W TpUBUAIbHbIE Ha3Ba-
HUs).

OcolenHocTy U KiaccuuKaus OpraHUYECKUX peakuuil. OKucau-
TEJIbHOBOCCTAHOBUTENBHBIE PEAKIIMHA B OPTaHUYECKON XHUMHUH.

PackppiBaTh CMBICT H3y4aeMbIX
MOHATUN (BBIACISATH WX Xapak-
TEpPHBIC MPU3HAKH) U MPUMEHSITH
9TU TOHATHUS TIPU OMUCAHUU CO-
CTaBa M CTPOCHUS BEILIECTB, JJIA
OOBSCHEHHS OTICNBbHBIX (hAKTOB
WU SIBJIEHUW. PackpbIBaTh CMBICI
MOJIO)KEHUH TEOPUU CTPOCHUSA
opranuyeckux BemiectB A. M.
byTtnepoBa u mpuMeHATh UX I
00BSICHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT COCTaBa U
cTpoeHus. Mcnonb3oBaTh XUMHU-
YECKYI0 CUMBOJMKY JJIsl COCTaB-
JIEHUST MOJIEKYJISIPHBIX U CTPYK-
TYpHBIX (pa3BEPHYTHIX, COKpa-
HIEHHBIX, CKEJIETHBIX) (opmys
OpTraHUYECKUX BEIIECTB.

Onpenensatb BUABI XUMHYECKOH
CBSI3M (OIMHApHbBIE, KpaTHbIE) B
OpTraHUYECKUX COCIMHEHMX.
XapakTepu3oBaTh POJb U 3HAYE-
HUE OPraHWYECKOW XWMHUH B pe-
MIEHUHU TTPOOJIEM PKOJIOTHIECKOMH,




JKCNePUMEHTAIbHbIE METO/IbI U3yYeHUsI BEelIeCTB U UX MpeBpa-
HIeHui: * /[eMoHCTpauu:

- 03HAaKOMJICHHE ¢ 00pa3llaMu OPTaHUYECKUX BEIIECTB U MaTepua-
JaMH Ha UX OCHOBE;

- ONBITHI MO MPEBPAIICHUIO OPTAHMYECKUX BEIISCTB IMPU HArpeBa-
HuH (TU1aBJICHUE, OOYTIIMBaHUE U TOPEHUE).

- JlaGopaTopHbI€ OIBITHI:

- MOJICIMPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIECTB

MUIIEBOM 0€30MacHOCTH, B pas-
BUTHUHM MCAMIIWMHBI, CO3JaHUHN HO-
BBIX MaTe€pHajoB, B 00eCIIEYeHUN
pPalMOHANBHOTO  IPUPOAOTIONb-
30BaHUs; NIOATBCPIKAATH e€ CBAI3b
C IpyruMu HaykaMmu. Mcrnons3o-
BaTb MOACIIU OPraHUYCCKHUX BC-
MIECTB JUTSI WILTIOCTPAIIH UX XH-
MHYCECKOI0 M IMPOCTPAHCTBCHHO-
ro crpoenus. Habmonats u onu-
CBIBATh JIEMOHCTPAIIMOHHBIE
OTIBITHI; IPOBOJIUTH U OINHUCHIBATH
71a060PaTOPHBIE OMBITHI

Hroro o pazneny 8
Pasznea 2. YrieBoaopoanbl
2.1 | IlpenenbHbIE yT- Ankanbl. I' oMonoruueckuit psii ankaHoB, oOmas ¢GopMmyia, HOMEH- | Biragerp u3ydyaemMbIMH XHMHYe-
JICBOAOPOMBI - aJl- 5 KJIaTypa U U30MEpHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE | CKUMU NOHATHSMH.
KaHbl, HUKJIOAJIKa-~ MOJIEKYJI aJKaHOB, SP 3-THOpUAM3aNNs aTOMHBIX OpOuTaeil yriepo- | BeISBIATE XapakTepHbIE MPHU3HA-
HbI 11a, O-CBSI3b. KU TOHSTHI, YCTAHABIMBATH HX
Konghopmepuvi. Dusnueckue cBONCTBA aJIKaHOB. B3aUMOCBSI3b, HCIOJIB30BaTh CO-
XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKIMHM 3aMEIIECHUs, W30MEpH3a- | OTBETCTBYIOIIME TMOHATUS IpU
11U, NIETUIPUPOBAHUS, IIMKIU3AINH, TMPOJIN3a, KPEKUHIa, TOPEHUS. | ONIMCAaHUU COCTaBa, CTPOCHUS U
Haxoxnenue B npupojie. CriocoObl moaydeHus U MpUMEHEHHE allka- | IpeBpaleHuid OpraHUYECKUX
HOB. COCIMHEHU.
Huknoankanel. O0mmas gopmyna, HoMeHKIaTypa U uzomepus. Oco- | Vcrnonp30BaTh XHMHYECKYIO
OCHHOCTH CTPOCHHMS M XHUMHYCCKHX CBOWCTB MaibIX (LMKJIONPONAH, | CHMBONMKY JUIS  COCTABJICHHMS
UMKI00yTaH) ¥ OOBIMHBIX (LIMKJIONCHTAH, LIMKJIOTEKCaH) LMKIIOANKA- | MOJIEKYIAPHBIX M CTPYKTYPHBIX
HOB. CriocoObl OJTy4eHUs ¥ MPUMEHEHHE [IUKIJIOAJIKAaHOB (pa3BEPHYTOH,  COKPAIIEHHOMN,
2.2 | HempenenbHbie 14 Auxenpl. I' oMonorndeckuii psj ankeHos, odmas (GopMyna, HOMEH- | ckeneTHOI) (HOPMYT yrIeBOO-
YTJII€BOAOPOIBI: KJIaTypa. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN all- | POAOB. YCTaHABIWBATh TPHHA/I-

AJIKCHBI, aJIKaJuc-
HbI, aJIKWHBbI

KEHOB, SP 2-rHOpHIu3aIisl aTOMHBIX OpOHTajel yriepojaa, o- U II-
cBsi3u. CTpyKTypHass U reoMmerpuyeckas (yuc - mpanc-) U30MEpUs.

JIeKHOCTh BEILIECTB K OMpeJe-
JICHHOMY KJIacCy YIJIEBOJOPOJIOB




Pu3nYecKue CBOMCTBA AIKEHOB.

XHMMHUYECKUE CBOMCTBA: PEAaKLMM NPUCOCAUHEHUS, 3aMEILCHHS B a-
TMOJIOXKEHHUE TIPU IBOMHOMN CBSI3U, OJIMMEPHU3AIIMU U OKUCIICHHUS.
Ilpeocmasnenue o mexanusme peakyuu 31eKMPOPUILHOSO NPUCO-
eounenus. llpaBuno MapkoBHukoBa. KauecTBeHHBIE peakiuu Ha
JBOWHYIO CBs13b. CTIOCOOBI TOTYUYCHHS ¥ IPUMEHEHHE aJTKEHOB.
Anxanuensl. Kiaccupukanus ankaaueHoB (COMPsHKEHHBIC, H30JIUPO-
BaHHbBIC, KyMYauposarHwvle). OCOOCHHOCTHU JIEKTPOHHOTO CTPOEHUS U
XUMUYECKUX CBOMCTB CONPSDKEHHBIX JueHoB, 1,2- u 14-
npucoeauHenue. [lomumepusanust conpsKeHHBIX TueHOB. CrocoObI
MOJIy4EHUs U TIPUMEHEHUE alIKaJUCHOB.

Anxunbl. 'oMonorudyeckuii psii alkuHOB, o0mmas ¢opMyna, HOMEH-
KJIaTypa U U30MEpHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ aJKUHOB, SP-TUOpUIU3alUs SIEKTPOHHBIX OpOUTanei aTto-
Ma yriepoja. dusndeckre CBONCTBA aTKUHOB.

XYUMHYECKUE CBOMCTBA: PEaKUUM MPHUCOCAUHEHUs, NUMEPHU3ALUU U
TpUMEpPHU3aLUU, OKUCIeHUsA. KHUClIoTHRIE CBOMCTBA alKMHOB, UMEIO-
IIUX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHbIE peaklMH Ha TPOi-
HYI0 cBs13b. CIIOCOOBI MONYYEeHUS U TPUMEHEHNE alIKHHOB

2.3

Apomarndeckue
YTJI€BOI0POIbI
(apensr)

ApomMaTudecKkue yriieBoa0pOIbl.

I' omonoruueckuit psin apeHoB, obOmas ¢opmysaa, HOMEHKIATypa U
n3oMepHst. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
OeH3ona. [Ipasuno apomamuyHocmu, npumepvl apoMamuideckKux co-
eOUuHeHU.

duznyeckue CBOWCTBA apeHOB. XMMHUECKHE CBOMCTBA O€H30a U ero
TOMOJIOTOB: peaKIMM 3aMelIeHUs B O€H30JIbHOM KOJIbIE U YTJIEBOJI0-
POIHOM pajMKale, peaklMKi MPUCOEAMHEHUS, OKHCIIEHHE TOMOJIOTOB
O0eH3ona. Peaxyuu snekmpoghunvrozo 3amewenus. IlpencraBieHue
00 OpUEHTHPYIOIIEM ACHCTBUU 3aMecTUTeNlel B OEH30IbHOM KOJIbLIE
Ha TpUMepe AJIKUIbHBIX PaJMKaJIOB, KapOOKCHUIBHOM, TMIPOKCUIIb-
HBIM, aMUHO- U HUTPOTPYIIII, aTOMOB T'aJIOT€HOB.

OcoOeHHOCTH XMMHUYECKHX CBOMCTB ctuposia. [lonumepusanus cru-

10 COCTaBYy W CTPOCHUIO, Ha3bl-
BaTh HX II0 CHCTEMaTHYECKOM
HOMEHKJIAType; MPUBOAUTH TPH-
BHAJIbHBIC HA3BaHMS OTACIIbHBIX
MPEACTaBUTENICH  yIIIEBOIOPO-
JIOB.

Onpenenstb BUIB XUMHUYECKOU
CBSI3U B MOJIEKYJIaX YTJIEBOAOPO-
NOB (KOBAJICHTHAsI HETIOJSIpHAS U
noJyisipHasi, o- U n-cBsA3b). Ilon-
TBEPKJIaTh HA KOHKPETHBIX TPHU-
Mepax XapakTep 3aBHUCHMOCTH
PEaKIIMOHHON CIOCOOHOCTH YT-
JIEBOZIOPO/IOB OT KPAaTHOCTU U
THTIa KOBAJICHTHOH CBSI3U (0O- U II-
CBSI3M), B3aMMHOIO  BJIUSHHUS
aTOMOB U TPYII aTOMOB B MOJIe-
KyJax; a TaK’ke OT 0COOeHHOCTEH
peaM3aluyu  pa3NUYHbIX MeXa-
HU3MOB MTPOTEKAHUS PEAKITHIA.
XapakTepu3oBaTh COCTaB, CTPO-
eHHe, MpUMEHeHHe, (pu3nveckue
U XUMUYECKHE CBOMCTBa, BaK-
HEHIMe CrnocoObl TOTy4YeHUS
yIJIEBOJIOPO/IOB,  IPHUHAJIEkKA-
[IUX K Pa3IMYHBIM KJIacCaM.
BEISBIATE TEHETHYECKYIO CBS3h
MEXy VYIIeBOJOpOJAaMH  pas-
JUYHBIX KJIACCOB M  TOATBEP-
KJIaTh e€ HaJIWMYue YpaBHECHUSIMHU
COOTBETCTBYIOIIUX XHMHUYCCKUX
peakuuii C  UCHOJb30BaHUEM




pona.
CriocoOBbI MoJTydeH s ¥ IPUMEHEHHUE apOMATHYECKUX YIIIEBOJIOPOIOB

2.4 | Ilpupoansie uc- [Ipuponnueriii ras. IlonmyrHeie HedTsHBIE Ta3bl. Hedth n €€ mpowc-
TOYHUKH YTJICBO- xoxaenue. KaMeHHbIH yrosb v MpOAYKTHI €ro epepadoTKH.
AOPOJOB M HX I1€- Cnioco0Osl epepaboTK HEPTHU: MEPETrOHKA, KPEKUHT (TEPMUYCCKUH,
pepaboTka KaTaIUTUYECKUH), pUPOPMUHT, MUpoiu3. [IpoaykTel mepepaboTKu

He(TH, UX TPUMEHEHHUE B IPOMBILIUIEHHOCTH U B OBITY.
['enernyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMM YTJIIEBOJIOPOJOB

2.5 | l'anmorenmnpowus- DNEKTPOHHOE CTPOEHUE rajoreHONPOU3BOIHBIX YIIIEBOAOPOI0B. Pe-
BOJIHbBIE YTJIEBO- aKLM{ 3aMEILEHUsl rajoreHa Ha TMJPOKCHJI, HUTPOIPYIIY, LUAHO-
AOpPOAOB TpyIIly, aMUHOIPYIIILY.

JlelicTBue Ha TaJIONEHIIPOXU3BOHBIE BOJHOTO U CIUPTOBOTO pacTBOpa
menour. B3anmonencTere qurajJoreHaIKaHOB ¢ MarHMEM U IIMHKOM.
[ToHsiTHE O METAIIIOOPraHUYECKUX COEAMHEHMSAX. Mcnonb3oBaHue
raJIOreHIPOU3BOAHBIX B OBITY, TEXHUKE U B CHHTE3E.
JKcnepUMeHTaJIbHbIE MEeTO/bl M3YUeHHUs] BellleCTB U UX NMpeBpa-
IECHUI:

e JleMOHCTpanuu:

- JIeMOHCTpaius (pU3NYECKHX CBOWCTB YIIIEBOJAOPOJOB (pacTBOpPH-
MOCTb);

KaueCTBEHHBIC PEAKIIMU YTJIEBOJIOPOJIOB Pa3IMYHBIX KiaccoB (obec-
[BEYMBAaHUE OPOMHOW WM MOJIHOW BOJIBI, pacTBOpa IMEpMaHraHaTa
KaJlisl, B3aMMOJIEICTBUE alleTUJIEHA C aMMUAYHBIM PAaCTBOPOM OKCH-
na cepedpa);

- 00pa31pl IIacTMacc, Kay4yyKoB U PE3UHBL

- koswtekiuu «Hedte» u «YTomby;

- BuaeodpparMeHT «BynkaHU3alus pe3UHBD».

- JlaGopaTopHbIE OIBITHI:

- O3HAKOMJIEHHE ¢ 00pa3liaMu ITIaCTMACC, KAy4YyKOB U PE3UHBI;

- MOJIETTMPOBAHUE MOJICKYJ YTIEBOJOPOJOB U TAJIOTEHOTPOU3BOI-
HBIX;

CTPYKTYPHBIX (JOPMYJI BEIIECTB.
XapakTeprus3oBaTh HWCTOYHUKHU
YIII€BOAOPOAHOTO ChIPbs (HE(TH,
IIPUPOJHBII Ta3, yroip), CIOCO-
ObI UX nepepaboTKH U MpaKTHIe-
CKO€ TPUMEHEHHE IOIy4aeMBbIX
IIPU ATOM MPOTYKTOB.
Hcnonp3oBate  oOLICHAay4YHBIE
METOMBI TIO3HAHUS IIPH CaMOCTO-
ATEJIbHOM IUIAHUPOBAHUU, IPO-
BEJCHUU U OIHUCAHUU XHUMHYE-
CKOro DJKcrepuMeHTa (J1abopa-
TOpPHBIE ONBITHl U NPAKTUYECKUE
pabotsl). CnenoBarh mpaBUiIaM
0e3omacHO# paboTHI B Jab0paTo-
pUM TIPH UCTIOJIB30BAaHUHM XUMHU-
4yecKoil mocyabl U 00O0pyIoBa-
HUS, a TaKXke MpaBuUiIaM oOpa-
IIEHUs C BEIIECTBAMH B COOTBET-
CTBUM C MHCTPYKLHUSMH BBINOJI-
HEHUS J1aDOpaTOPHBIX OIBITOB U
MPaKTUYECKUX pPA0OT MO MOdy-
YEHUIO W W3YyYCHHIO OpraHude-
CKHUX BEIIECTB.

[IpencraBisTh pe3ynbTaThl JKC-
nepuMeHTa B ¢opMe 3amucu
YpPaBHEHUN  COOTBETCTBYIOIIUX
peaKIuii U AenaTh BHIBOJIBI HA X
OCHOBE.

[TpoBOIUTH  BBIYUCICHHS IS
OIpeIeIeHUS MOJIEKYJISIPHOM
(bopMysIBI OPraHMYECKOro Bellle-




- IMOJYy4YEHHE METaHa U U3yUEHHUE €0 CBOMCTB;

- IIOJIy4CHME alleTUJICHa U U3yYEHUE ero CBOMUCTB.
- IIpakTuueckue paboTHI:

Ne 1. IlonyuyeHue 3TuIE€Ha U U3y4EHUE €ETO CBOMCTB.
- Pacuérnsle 3anaun:

- OTpeJieJICHUE MOJICKYISIpHOW (OPMYIIBI OPTaHHMYECKOTO BEIIECTBA
110 MaCCOBBIM A0JIAM aTOMOB 3JICMCHTOB, BXOIAIIIUX B €I'0 COCTAB,

- HAXOXKJICHUE MOJICKYIIIPHOU POPMYIIBI OPraHUIECKOTO COSTMHCHUS
110 Macce (00bemMy) MPOTYKTOB CTOPAHUS;

pacu€Thl 0 YPaBHEHUIO XUMUYECKOM peaKIiu

CTBA MO0 YPAaBHEHUIO XUMHYECKON
pEaku U MO0 MACCOBBIM JIOJISIM
aTOMOB RJIEMEHTOB, BXOJAIIUX B
ero cocTaB, 1Mo Mmacce (00Bemy)
MPOJIYKTOB CTrOpPaHUA.
CaMoCTOSATENbHO MIIAHUPOBAThH U
OCYUIECTBJISITh CBOIO I[O3HABa-
TEIbHYIO JEATEIbHOCTh; MPUHU-
MaTh aKTMUBHOE ydacTue B TpyI-
MOBOM y4eOHOU JesITeNbHOCTH

Hroro o pazneny 35
Pa3znen 3. Kuciioponconep:kaiiye opranHudecKue coeTHHEHHsI
3.1 | Cnupter. deHon 11 | [IpenenvHble 0HOATOMHBIC CIIUPTHI. CTpOCHHE MOJIEKYIT (Ha puMe- | PacKpbIBaTh CMBICT H3y4aeMbIX

pe MeraHoJia W dTaHojda). I oMoyioruueckuid psm, odmas gopmyia,
n30Mepusi, HOMEHKJIaTypa U Kiaccudukanus cnupTtoB. Ousnueckue
cBOMCTBa cnupToB. BomopoaHas cBA3b. XMMHUYECKHUE CBOMCTBA: pe-
aKIUM 3aMeIIeHus, JeruapaTallii, OKUCIIEHUs, B3aUMOJIEHCTBHE C
OpraHMYeCKMMHU M HEOpraHM4eCKMMH KucioTamu. KadecTBeHHas pe-
aKUysg Ha OJHOATOMHbIE crUpThl. DU3MOIOrMUYecKoe AEHCTBUE JTa-
HOJIa U METaHoJIa Ha OpraHusM ueinoBeka. CrocoObl MOITy4eHUs U
MIPUMEHEHHE OJHOATOMHBIX cHupToB. IIpocThie 3uphl, HOMEHKa-
Typa u wu3zomepuss. OCOOEHHOCTH (PU3MUECKUX M XHUMHUYECKUX
CBONCTB.

MHOroaToMHbI€ CHMPTHL: ATWJICHIJIMKOIb U INIHLEpUH. PU3nUecKue
U XUMHYECKHE CBOWCTBA: PEaKLUU 3aMEILIEHUs, B3aUMOICHCTBHE C
OpPraHUYeCKUMHU M HEOPraHWYECKHMMHU KHUCJIOTaMM, KadeCTBEHHas pe-
aKUMsg Ha MHOroaroMHsle cnuptbl. dusnonoruyeckoe AecTBUE Ha
opranusM uenoBeka. CrocoObl MOJTy4YEeHUS M MPUMEHEHHE MHOI0-
aTOMHBIX CITUPTOB.

®enoiu. CTpoeHHE MOJIEKYJIBI, B3aUMHOE BIIMSIHUE THIPOKCOTPYIIITHI
u G6ensonbHOrO siapa. dGusznyeckue coiictBa (enona. OcodbeHHOCTH
XMMHUYECKHX CBOMCTB (peHosia. KadecTBEHHBbIE peaklMM Ha (PEHOUI.
Tokcnynocth ¢eHona. CrnocoObl MOTY4YEeHUs] U IpUMEeHeHue (eHoa.

MOHATUI (BBIACTATH WX Xapak-
TEpHBIC MPU3HAKHN) U TPUMEHSTH
9TH TIOHSATHS TIPH ONHCAHUH CO-
CTaBa M CTPOCHUS BEIIECTB, JJIS
OOBSICHEHHUS] OTAEIbHBIX (DAKTOB
n sBiaeHud. lMcnonws3oBath Xu-
MHUYECKYI0 CHMBOJIUKY [UIS CO-
CTaBJICHUS  MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, co-
KpaméHHoi) GpopMys KUCIOpOI-
COJZIEp KAILINX OPTaHUYECKUX Be-

meCTB.
YcranaBiauBarTh NpUHAJICK-
HOCTb KHUCJIOPOAOCOACPIKAIINX

OpPraHMYECKUX BEIIECTB K OIpe-
JIEJIEGHHOMY KJIacCy IO COCTaBY U
CTPOECHMIO, Ha3blBaThb MX IO CH-
CTEMATUYECKON HOMEHKIIATYpE;




denonopmaabaeruiHasg CMoIa

3.2

KapOonunbHsie
COCJIMHEHUS: allb-

ACTrUbl 1 KCTOHBI.

KapGoHoBsIie kuc-
710ThI. CIIOKHBIE
a¢upsl. XKupbl

21

KapOoHumnbHble COCTUHEHUS: ANbJErHAbl U KETOHBL. DJIEKTPOHHOE
CTpoeHHE KapOOHUIILHOM IPYIIIIHL.

I'oMosioruueckue psiapl alnbIETHIOB U KETOHOB, oOmias Qopmyia,
n3oMepuss U HOMeHKiarypa. Pusmyeckne CBOWCTBA albJETHIOB U
KETOHOB. XMMHYECKHE CBOWMCTBA albJIETUJOB U KETOHOB (PEaKIUU
npucoeauHenust). Ilpeocmasnenue o mexanuzme peakyuti HyKleo-
@unrbHO20 npucoeouHeHus.

OkucieHne anbJAeTU/I0B, KAUYeCTBEHHbIE peakiuu anbaeruaoB. Cro-
cOOBI TIOJIYYCHHS U IPUMEHEHHE aJIbJIETHIOB  KETOHOB.
OnHOOCHOBHEIE TIpeJeNIbHBIC KapOOHOBBIE KUCIOTHL. OcoOeHHOCTH
CTPOCHHUSI MOJIEKYJT KapOOHOBBIX KHUCIOT. M30Mepus U HOMEHKIIATY-
pa. dusnueckue CBOWCTBA, BOJOPOIHBIE CBS3H.

XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius dTepuduka-
MU, PEAKLIUU C yYaCTUEM YIJIEBOJOPOIHOrO paauKala.

[TonsiTHe O MPOM3BOAHBIX KAPOOHOBBIX KHUCJIOT: CIIOXHBIE 3(PHUPHI,
AHeUOPUOLL, 2aN02eHaAH2UOPUObL, amuovl, Humpuivl. OCOOEHHOCTH
CBOWCTB MYPaBbHUHOM KHUCIIOTHI.

Mmuoroo6paszue kapOooHOBBIX KHCIO0T. OCOOEHHOCTH CBOWMCTB Hempe-
JENbHBIX W apOMaTHYeCKUX KapOOHOBBIX KHCIOT, IUKapOOHOBBIX
KHCIIOT, THIPOKCHUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BBHICHIMX KapOOHOBBIX KUCIOT: CTEapUHOBAs, Mallb-
MUTHHOBAS, OJICMHOBAS, JIUHOIe8dsl, TUHOIeH08as KUCTOThl. CrIocoObI
MOJIy4eHUsI U TMPUMEHEHUE KapOOHOBBIX KHUCIOT. CIOXKHBIE d(PUPHIL.
I'omonoruueckuit psin, obmas Gopmyna, U30Mepust © HOMEHKJIATypa.
XKupsl: crpoenue, hpu3nuecKue U XUMUIECKHE CBOMCTBA KUPOB: THU/I-
pOJIN3 B KHUCIION U IMIETOYHON cpenax. OcoOEHHOCTH CBOMCTB JKHUPOB,
coZiepkKalluX OCTaTKU HENPEeNbHBIX XUPHBIX KHUCIOT. JKHUpbl B
npupojie. Mblia Kak COMM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE
neiicrue. [lonamue o cunmemuyeckux morowux cpeocmsax (CMC)

3.3

VYrneBons!

OOmass xapakTepucTuka yriaeBoaoB. Kiaccudukanus yrieBoaos
(MOHO-, TUH TOJUCAXAPUIBI).
MoHnocaxapupl: TII0K03a, QpyKTo3a, prudo3a, ranakrosa, Je30KCH-

NPUBONUTH TPUBHAJIBHBIC HA3Ba-
HUS OTACTBHBIX MPECTaBUTENCH
KHUCJIOPOACOAEPKAIIUX  COE/IHU-
HeHUW. XapakTepus3oBaTb CO-
CTaB, CTpPOEHHE, NPUMEHEHHE,
¢usnvyeckue W XUMHYECKUE
CBOWCTBA, Ba)KHEHIIIHE CIIOCOOBI
MOJTyYCHUS npeCcTaBUTENeH
Pa3NUYHBIX KIJIACCOB KHCIOPOJ-
COJZIEpKALINX COEIMHEHUH; BBI-
ABJISITh ~ T€HETUYECKYK  CBS3b
MEX/y HUMH U MOATBEPKAATh €&
HQJINYME YPABHEHUSIMH COOTBET-
CTBYIOIIMX XUMHMUYECKUX PpeaK-
Ul ¢ HCHOJB30BAHUEM CTPYK-
TypHBIX (hopmyn BemiectB. [loa-
TBEP’KAAaTh HA KOHKPETHBIX MpH-
Mepax XapakTep 3aBHCUMOCTH
PEAKIIMOHHON CIOCOOHOCTH KHC-
JIOPOJACOAEP)KAIIUX  OpraHuye-
CKUX BEHIECTB OT (DYHKIIMOHAIIb-
HBIX TPYII B COCTaBE MX MOJIE-
KyJI, B3aMMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJIEKYJax; a
TaKXe OT OCOOCHHOCTH peajm3a-
UM pa3jIMYHBIX MEXaHHW3MOB
MIPOTEKAHUS PEAKIIUM.
OmnwuchIBaTh COCTaB, XMMUYECKOE
CTPOCHHUE W TIPUMEHEHHUE KXHPOB
U YIJICBOJOB, XapaKTEePH30BaTh
UX 3HAUYEHUE IS )KU3HEEATEIb-
HOCTHU OpPraHU3MOB.




pubo3a. dusznyeckre CBONCTBA M HaxX0XaAeHUe B pupoae. Porocuu-
Te3. Onmuueckas uzomepus. Konvuamo-yennas maymomepus Ha
npumepe MOAeKyibl 2110K03bl, npoekyuu Xeyopca, a- u 6— aHomepol
2NIIOKO3bL.
XUMUYECKUE CBOMCTBA INIFOKO3bI: C Y4aCTHEM CIHUPTOBBIX U aJIbJlE-
THJTHOW TPYII, CIUPTOBOE M MOJIOYHOKHCIIOE OPOKEHUE TIFOKO3BI.
[IpumeHeHne TIIOKO3bl, €€ 3HAYEHUE B JKU3HEICATEILHOCTH Opra-
Hu3Ma. Jlucaxapuasl: caxapo3a, MajbTo3a M JlakTo3a. Boccranasiu-
BAalOLIME M HEBOCCTaHABIMBAIOIIKE aucaxapuisl. ' uaponus caxapo-
3bl. HaxoxxieHue B npupoze U NpuMEHEHNUE.
[Tonucaxapuapl: Kpaxmail, IIIMKOTE€H M Leiuroso3a. CTpoeHue mak-
POMOJIEKYJI KpaxMaia, INIMKOreHa U LeJuToa03bl. dusndeckue cBou-
CTBa KpaxMaja M LEJUII0JIO3bl. XHMMHUYECKHE CBOMCTBA Kpaxmala
(rupponu3, KauecTBEHHAs peakius ¢ HoJoM). XUMHUYECKHE CBOMCTBA
LEJITF0NI03b] (TUAPOIN3, peaklus IMoJydeHHe 3(UPOB LEIIOI03bI).
ITonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHBIN HIEJK).
JKCNEPUMEHTAJIbHbIC METOAbI M3Y4eHHs BelleCTB U MX NpeBpa-
LIEeHHU: * [[eMOoHCTpanuu:
- CBONCTBa CIUPTOB: PACTBOPUMOCTH
B BOJZI€, B3aMMOJIEIICTBHE ITaHOJIA

C HAaTpHeM, OKHCIEHHE OSTWJIOBOTO CHUPTA AUXPOMATOM Kajus
(BO3MOXXHO HCIOJIb30BAHNE BUIEOMATEPUATIOB);
- KaueCTBEHHbIE PeaKlMy ajlbJIerU/I0B:

C aMMHAYHBIM pacTBOPOM OKcHJa cepeOpa MU THAPOKCHUIOM Me-
au(11);

- XMMHYECKHE CBOMCTBA pacTBOpa YKCYCHOW KHCIOTHI.
+ JIaGopaTOpHBIE OTBITHI:

- peakuus riuiepuHa c ruapokcuaom menu(Il);
- OKHCIICHHME 3TUJIOBOTO CIIUpPTa

B aJIBJETHJI PACKAJIEHHON METHOW MMPOBOJIOKOM;
- B3aUMO/JICHCTBUE PACTBOPA IIIOKO3bI

Oco3HaBaTh ONACHOCTh BO3JACH-
CTBUSI HAa JKHBBIC OpPTaHU3MBI
OTIpeIeNICHHBIX KHUCIOPOJICOAEP-
JKAIMX OPraHUYECKUX BEIIECTB
U MOSACHATH Ha MpUMepax CIOCO-
Obl YMEHBIICHHUS] W TIPEAOTBpa-
HIEHUsT HUX BPEIHOTO BO3JECH-
CTBHS Ha OpraHU3M YeJIOBeKa.
Hcnonb3oBath  OOIIEHAay4YHBIE
METOMBI TIO3HAHUS IIPH CaMOCTO-
ATEJILHOM TUJIAHUPOBAHUU, MPO-
BEJICHUM W OIMCAHUW XHUMHYC-
CKOro OJKcrepuMeHTa (J1abopa-
TOPHBIC OTBITHI U MPAKTUYCCKUE
pabotsl). CnenoBarh mpaBuUiaM
Oe3omacHoil paboThl B mabopaTo-
pUHM TIPU HCTOIH30BAHUHU XHUMU-
YEeCKOM ToCyasl W 00OopyaoBa-
HUS, a TakkKe mpaBuiam olpa-
IIEHUs C BEIIECTBAMH B COOTBET-
CTBUU C WHCTPYKIMSIMH BBITIOJN-
HEHUS J1aDOpaTOPHBIX OMBITOB U
MPaKTUYECKUX pPA0OT MO MOdy-
YEHUIO U U3YUYEHUIO

opraHnueckux BemecTB. llpen-
CTaBIISITh PE3YJBTAThl JKCIIEPH-
MeHTa B (popme 3amucu ypaBHe-
HHUI COOTBETCTBYIOIIMX PEaKIUN
U JIeNaTh BBIBOJBI HA X OCHOBE.
[IpoBOANTHh  BBIYMCIEHUS IS
OIIPEEIICHUSA MOJIEKYJISIPHON
(bOopMyIbI OPraHUYECKOro Belle-
CTBa TI0 YPABHCHHUIO XUMUYICCKOM
pPEaKIMU U 0 MACCOBBIM JOJISIM




¢ runpokcuom meau(Il);
- B3aUMOJIEHICTBHE KpaxMalla C HOJIOM.
* [IpakTrueckue paboThI:

Ne 2. PemieHne skcrnepuMeHTaIbHBIX 334ad 1o Teme «ChupTel U
(heHOITbIY;

Ne 3. Pemenue skcniepuMeHTanbHbIX 3a7a4 1o TeMe «KapOoHOBbIE
KHUCHOTHI. CIIOXKHBIE AUPBD».
- PacuérHble 3aaun: onpeneneHue MoJeKyIsipHOil (opMyibl opra-
HUYECKOT0 BEIECTBA IO MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXO-
JSIIIAX B €T0 COCTaB; M0 Macce (00beMy) MPOTYKTOB CrOPaHHS;
M0 KOJHMYECTBY BemiecTBa (Macce, 00beMy) IMPOIYKTOB pEaKLIUU
W/WJIH UCXOTHBIX BEUIECTB;
- peleHHe pacy€THBIX 3ajlady Ha ONpee]eHHE J0JIM BbIXOAA Ipo-
JYKTa peakuu OT TEOPETUUECKU BO3ZMOKHOIO

aTOMOB JJIEMEHTOB, BXOJSIINX B
€ro COCTaB, a TAKXE Ha oIpese-
JEHUE JO0JM BBIXOAA INPOAYKTa
peakuuu OT TEOPETUYECKH BO3-
MO>KHOTO. CamocTosATenBHO
IJIJAHUPOBATh M OCYILECTBIATH
CBOIO ITO3HABATEJIbHYIO JEATENb-
HOCTb; IIPUHHUMATh aAKTHBHOE
ydacTue B TPYIIOBOM y4eOHOI
NEeATEIbHOCTH

Hroro no pasacity
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Pasnen 4. A3oTconepxkaime opranudeckue coeIMHeHus1

4.1 | AMUHBI.
AMHHOKHUCIIOTEIL.
benxn

12

AMUHBI - OpraHMYecKHe Mpou3BojAHble ammuaka. Kiaccuduxamms
aMMHOB: anu(aTuyeckue U apoMaTu4yecKue; NepBUUHbIe, BTOPUYHbIE
u Tpertuunble. CTpoeHne MoJiekys, obmas (Gopmyia, U30Mepus, HO-
MEHKJIaTypa U (pu3ndeckue cBoicTBa. XMMHUUYECKoe CBOMcTBa anuda-
TUYECKUX aMUHOB: OCHOBHBIC CBOMCTBA, AJIKUIMPOBAHUE, PEAKLIUU C
a30TUCTOM KUCIOTOW. CoNM aaKuiIaMMOHUS.

AHUIVH - IPEICTaBUTENb aMUHOB apoMaTnyeckoro psana. CtpoeHue
aHWIMHA. B3anMHOe BIMSHUE TPyl aTOMOB B MOJIEKYJIE aHWJIMHA.
OCOOEHHOCTH XMMHMUYECKMX CBOIMCTB aHMiMHA. KauecTBeHHBbIE peak-
LU HA AaHWUJIUH.

CriocoObl oy4eHue U MpUMeHEHHEe aau(aTudeckKux aMUHOB M aHU-
JIMHA U3 HUTPOOEH30Ia.

AmuHokucnotsl. HoMeHnknatypa u uzomepusi. OTAenbHbIE PeacTa-
BUTEJIM a-aMUHOKUCIIOT: [VIMLIMH, aJlaHuH, eHUNaNanuH, CepuH, 2ny-
Mamuno8as Kucioma, ausut, yucmeur. Onmuueckas uzomepus amu-

PackppiBaTh CMBICT H3y4aeMBbIX
MOHATHHA (BBIACNATH UX Xapak-
TEepHbIC TPU3HAKK) U MPUMEHSITH
3TU TOHATHUS NPU ONMUCAHUU CO-
CTaBa M CTPOEHUSI BEUIECTB, JIA
OOBSICHEHHS] OTAETHHBIX (DAKTOB
n sBieHuM. Mcnonws3oBaTh Xu-
MUYECKYI0 CHMBOJIUKY IJsi CO-
CTaBJECHUS MOJIEKYJIAPHBIX U
CTPYKTYpHBIX (pa3BEpHYTOH, CO-
Kpam€éHHoi) GopMmyn a30Tco-
JIEp)KAIUX OPraHuYecKuX Be-

mectB.  Onpenensate NpuHAL-
JEKHOCTh a30TOCOIePIKALIUX
BEUIECTB K  OIpeIeJICHHOMY




noxucnom: D- u L-amunoxuciomet.

duznyeckre CBOMCTBA aMHHOKHCIOT. XWMHYECKHE CBOMCTBA aMH-
HOKHCJIOT Kak aM(OTEpHBIX OPraHUYECKUX COCTUHEHHH, peaKIIHs
MOJINKOHJICHCAINH, 00pa30BaHKE MENTUIHON CBSI3H.

buonornueckoe 3HaueHNUE aMUHOKUCIIOT. CHHTE3 IEITUIOB.

benku xax npuponsble nmogumepsl. IlepBuuHas, BTOpuyHass U Tpe-
TUYHAsI CTPYKTypa OeIKoB. XUMHUYECKHE CBOWCTBA OEIIKOB: THIPO-
JIU3, IEHATypalnsl, KAYeCTBEHHBIC PEaKIIMU Ha OCIIKH.

Touamue 06 azomcooepaicawux 2emepoyuKIULecKUx COeOUHEHUsX.
Tupumuournosvie u nypurosvie ocHosanus. Hyxneunosvie xuciomoi:
cocmas, cmpoenue u buonio2uieckoe poib.

JKCNepUMeHTAIbHbIE METOAbl U3YYCHHUSI BellleCTB U MX NpeBpa-
ICHW:

* JlemoHCTpanuu:

- pacTBOpeHHE OCJIKOB B BOJIE;

- JeHarypaiusi OeJIKOB MpU HArpeBaHWUM, - IBETHHIE PEAKIIMH OeJ-
KOB.

* [IpakTrueckue paboThI:

Ne 4. Pemienue skcnieprMeHTANIbHBIX 3a/1ad 10 TeMe «A30Tcoaepxka-
I[1€ OPraHUYECKHE COCTUHEHU;

Ne 5 Pemenue skcriepuMeHTanbHbIX 331a4 1o Teme «Pacno3naBanue
OPraHUYEeCKUX COCTUHECHUIN.

* PacuérHele 3anaun:

- OIpeJeIeHne MOJIEKYISIPHOM (OpMysIbl OPraHUYECKOro BEIIEeCTBA
110 MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB; 110
Macce (00beMy) IPOJTYKTOB CrOpaHUs;
M0 KOJMYECTBY BeIIecTBa (Mmacce,
W/WIIN UCXOJTHBIX BEIIECTB;

00BbeMy) TIPOAYKTOB PEAKITUN

- pCUICHUC paC‘{éTHBIX 3aaa4

Ha OIpCACICHUEC JOJIM BBIXOJA IMPOAYKTA PEaKIHUU OT TCOPETUYCCKU
BO3MOXXHOI'O

KJIacCy MO COCTaBY M CTPOCHUIO,
Ha3bIBaTh UX IO CHUCTEMaTH4Ye-
CKOM HOMEHKJIAType; IMPUBOIUTH
TPUBHAJIbHBIE HA3BaHUS OTJEIb-
HBIX IIpefcTaBuTene. Xapakre-
pU30BaTh  COCTaB, CTPOCHHUE,
MPUMECHEHHE, (PU3NICCKUE U XU-
MHUYECKHE CBOMCTBA, BAXKHEHUIITHE
CIOCOOBI TIOJIYYCHHUS! TUITHMYHBIX
MpEeACTaBUTENECH  a30Tconepxka-
muX coeguHeHnii. ONUCHIBATH
COCTaB, CTPYKTYpPY, OCHOBHBIE
CBOMCTBa OENKOB; MOSACHATH Ha
npuMepax 3HayeHHe OENKOB IS
opranu3ma yenoseka. [IpoBo-
JUTh BBIUMCIICHUS Jis OIpese-
JIEHUSI MOJIEKYISIpPHON (hOpMYyIIbI
OpraHMYecKOro BellecTBa IO
MacCOBBIM JIOJISIM aTOMOB 3JIe-
MEHTOB, BXOJSIIIUX B €T0 COCTAB,
a TaKke M0 ypaBHEHUSIM XHMHU-
yeckux peakuuid. Mcnosnb30Bath
oOllleHay4YHble METOJIbI IO3Ha-
HUS TIPU CaMOCTOSITEIPHOM TIjIa-
HUPOBAHWH, MPOBEJACHUU U OTH-
CaHUU XHMHYECKOTO DJKCIEpH-
MeHTa (1abopaToOpHBIE OMBITH U
npaktuueckue pabdoter). Camo-
CTOSITEIBHO  TUIAHUPOBaTh |
OCYIIECTBIISITh CBOIO TTO3HABa-
TEJbHYIO JIESITEIbHOCTD; MPUHU-
MaThb aKTUBHOE y4yacTue B Tpyl-




MOBOM y4eOHOU JeSTEIbHOCTH

Uroro no pazgeny
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Paspnen S. BeIicOKOMOJIEKY /IS PHBIE COCAUHEHHUSA

5.1 | Beicokomoiieky-
JSIpHBIE COEAMHE-
HUS

6

OCHOBHBIE MTOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN: MO-
HOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIUMEpHU3ALNH,
cpenHsisi MoJieKyisipHas macca. OCHOBHbBIE METOJIbI CHHTE3a BBICOKO-
MOJIEKYJIAPHBIX COCAMHEHUM - MOJUMEpHU3alUs U MOJTUKOHACHCAIIUS.
Ilpeocmasnenue o0 cmepeopeyiapHocmu U  HAOMOAEKVASAPHOU
CMpYKmMype NOAUMEPOS, 3A6UCUMOCHb CEOUCME NOIUMEPOE Om UX
MONEKVIAPHO20 U HAOMONEKYIApHo20 cmpoerus. 1lonumepHbie MaTe-
puansl. [lractmaccsl (MOMMATHIICH, TOJUIIPOIIMIICH, MTOJTUBUHHIXIIO-
pUI, TOJUCTUPOJ, MOJUMETHUIMETAKPUIAT, MOJIMKAPOOHATHI, MOJIHU-
TUIICHTEpedTaNaT). Y THIH3aUs U ITepepadoTKa IIacTHKA.
DnacToMepbl: HAaTypajbHBIA, CHHTETHYECKHE Kayduyku (OyTamueHo-
BBI, XJIOPOITPEHOBBIN, U30MPEHOBBIN) M CHIIMKOHBI. Pe3nHa.
Bonokna: HaTypanbHble (IIEpPCTh, IIETK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHAHTETUYECKUE BOJIOKHA (KAlPOH U JIaBCaH).
Ionumepwr cneyuanbHo2o HazHavenus (meghioH, Keeuap, 1eKmpo-
nposooAwUe NOaUMepDL, buopaziazaemvie NOIUMEPbL).
JKcnepUMeHTaJIbHbIE METO/bl U3YUeHHsl BellleCTB U MX NMpeBpa-
IECHUI:

* JlemoHCTpanuu:

- 03HAKOMJIEHHE C 00pa3laMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIO-
KOH, TJIaCTMAcCC, Kay4yyKOB.

* [IpakTuyeckue paboOTHI:

Neo 8. Pemenune skcnepuMeHTaANbHBIX 3a7a4 1o Teme «Pacno3HaBaHue
MJIaCTMAacC U BOJIOKOHY

Bnagers u3yyaemMbIMH XUMHYE-
CKUMH MOHSTHSIMH: PacKpbIBaTh
CMBICJI H3y4aeMbIX IIOHATHA H
IPUMEHATh JTH TOHATUA IIPU
ONMCAaHUU COCTaBa U CTPOCHHUS
BBICOKOMOJIEKYJISIDHBIX ~ OpPTaHHU-
YECKUX BEILECTB, i OOBsSICHE-
HUS OTJEJIbHBIX (DAKTOB U sIBIIE-
Huil. Hcrnons3oBath
CKYI0 CHMBOJIMKY JJII COCTaBJIe-
HUSL CTPYKTYpPHBIX (OpMYI] Be-
mecTs (MOHOMEPOB U IOJMMeE-
POB) M ypaBHEHUI peakiuil mo-
JUMEpPU3allMi U TIOJUKOHJAEHCA-
nuu. OnuchIBaThH COCTaB, CTpPOE-
HH€, OCHOBHBIE CBOMCTBAa U IIPH-
MEHEHHE KaydyyKoB, Haubosee
pacupoCTpaHEHHBIX BUJIOB
IJJACTMAcC M BOJIOKOH. Mcrnonb-
30BaTh OOIIEHAyYHbIE METOJIbI
MO3HAHUS MPU CaMOCTOSITEIbHOM
[UTAHUPOBAHUM, MPOBEIECHUU U
OMHMCAaHUU XMMHYECKOTO OJKCIIe-
puMeHTa (J1abopaTOpHBIE OIBITHI
U MIpaKTHYECKue paboThl)

XUMHNYC-

Uroro no pazgeny

OBIIEE KOJIMYE-
CTBO HACOB IIO
ITPOTPAMME
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11 KJIACC
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HanmenoBanme
pa3lieloB U TeM
y4eOHOro Tpeame-
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IIporpammMmHOe conepxanue

OCHOBHBIE BUJBI JESITEIHLHOCTH
oOy4Jaronmxcs

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHUM

11

CrpoeHue aroma.
Ilepuonuueckuit

3akoH u Ilepuoau-
yeckasg  CHCTEMa
XUMHYECKHUX dJIe-
MEHTOB

J.W. MenneneeBa

9

AtoMm. CocTtaB aTOMHBIX saep. XUMHYECKUU 3j1eMeHT. M30TorEbI.
Kopnyckynapro-eonnosoii oyanuzm, 080UCMEEHHAs Npupooa d.1eK-
mpona. CTpOeHHE IEKTPOHHBIX 000JI0YEK aTOMOB, K8AHMOBbLE YUC-
Ja. DHEepreTHYecKue YPOBHM U MOAYPOBHU. ATOMHBIE OpOUTAIH.
Knaccudukanus xumudyeckux snementos (5-, p-, d-, f - smementsr).
Pacnipenenenue 3MeKTPOHOB MO aTOMHBIM OPOMTAIISAM; HMPUHYUN MU-
Humyma sHepeuu, npunyun Ilaynu, npasuno Xynoa. DNEeKTPOHHbBIE
KoH(purypamuu atoMoB 31eMeHToB | - IV meprnosoB B OCHOBHOM U
BO30Y>KJIEHHOM COCTOSTHUU, SJIEKTPOHHBIE KOH(UTYpAIIMi HOHOB.
Ionsamue 06 sHepeuu uoHu3aAyUU, SHEPeUU CPOOCMEA K IIeKMPOHY.
DnektpooTrpunarenbHocTh. lleproanueckuit 3akon u Ilepuogmue-
ckas cucreMa xumuaeckux snemeHToB .M. MenneneeBa. Casisb Ile-
puoarMYecKoro 3akoHa u llepuoandeckol CHCTEMBI XUMHUYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEp-
HOCTH W3MEHEHHUSI CBOMCTB XMMHUYECKHX DSJIEMEHTOB U 00pa3zyeMbIX
WMH TIPOCTHIX M CJIOKHBIX BEHIECTB IO TPYIINaM U mepuogam. 3Have-
HHe nepuoandeckoro 3akona /.M. Menzaeneesa.
JKcnepUMeHTAJIbHbIE METO/bl U3YUeHNsl BellleCTB U UX NMpeBpa-
IEHMI:

* JlemoHCTpanuu:

- Buael Tabmui «llepuoaudeckas cucreMa XUMHYECKUX DJIEMEHTOB
.. MenneneeBay

PackppiBaTh CMBICT H3y4aeMbIX
MOHATUH (BBIACIATh WX Xapak-
TEepPHBIC MPHU3HAKKN) U MPUMCHSITh
STU TOHSTHUS MPU OMUCAHUHU CO-
CTaBa U CTPOEHUS BEIIECTB, IS
OOBSCHEHHS OTIENBbHBIX (hAaKTOB
U SIBJIEHUW. PackpwIBaTh CMBICI
nepuoauyeckoro 3akona JI. U.
MeHngeneeBa U JEMOHCTPHUPO-
BAaTh €r0 CHUCTEMATH3UPYIOUIYIO,
OOBSICHUTENIbHYI0 U TPOTHOCTH-
4ecKylo (YHKIUHU. XapaKTepu-
30BaTh DJJICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YX-
NEHHOM COCTOSIHUM) U HOHOB
XAMUYECKHX DJJeMeHTOB 1 - 4
MEPUOJIOB U WX BaJCHTHBIC BO3-
MOYXHOCTH, HCIIOJIB3YSI TIOHSATHUS
5-, p-, d-a;1eKTpOHHBIE OPOUTAIH,
sHepreTuyeckue ypoBHH. OO0b-
SICHSTh 3aKOHOMEPHOCTH H3Me-
HEHUS CBOMCTB  XHMMHUYECKHX
DJICMCHTOB U MX COCIMHCHMI IO
nepuonaMm u rpynnam Ilepuonu-
yeckoil cuctemel JI. 1. Menne-
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XuMHueckas CBA3b. BUbl XUMHUECKOM CBSI3U: KOBAJICHTHAs!, HOHHAS,
MeTajuindeckas. Mexanu3Mbel 00pa3oBaHUs KOBAJICHTHOW CBS3H: 00-
MEHHBIN U IOHOPHO-aKLENTOPHBIA. DHEPrUsi U JyiuHa cBs3u. [lomnsip-
HOCTh, HANpPABJICHHOCTb M HACHIIIAEMOCTh KOBAJEHTHON CBS3H.
Kpatnbie cBs3u. BomopoaHnas cBs3b. MeXMOJEKYSpHBIE B3auMO-
JICACTBUA.

BaneHTHOCTh UM BaJICHTHBICE BO3MOXHOCTHU aTOMOB. [ ubpuduzayust
amommuwix opoumaneu. CBs3b JICKTPOHHOU CTPYKTYPHI MOJIEKYII C UX
T€OMETPUUYECKUM CTPOCHUEM (HA MPHUMEPE COCTUHEHUU 3JIEMEHTOB
BTOPOTO MEPUOJIA).

[IpencraBienne o KOMIUIEKCHBIX coequHeHux. CocTaB KOMILIEKCHO-
ro HMOHA: KOMIUIEKCOOOpa3zoBareib, Juranasl. KoopaumHaimoHHOE
yucino. HoMeHkmarypa KOMILIEKCHBIX COCIMHEHHI. 3HaU€HHUE KOM-
IUIEKCHBIX coeAuHeHuU. [[oHsATHE O KOOpAWMHAIIMOHHOW XxuMmuu. Be-
LIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSL.

Tunel KpUCTAUIMUECKUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.
[TonsTue o aucnepcHbix cucreMax. Mctunnsie pactBopsl. [Ipencras-
JIEHWE O KOJUTOMIHBIX pacTBopax. CriocoObl BEIpaKEHUSI KOHIIEHTPa-
UM PacTBOPOB: MaccoBasi JOJs BEIIECTBA B PACTBOPE, MOJIApHas
KOHIIeHTpanus. HachlllieHHbIe 1 HEHACHIIIEHHBIE PACTBOPHI, PACTBO-
puMocTh. Kpucramioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB.
JKCcNepUMeHTATbHbIE METOAbl U3YYCHHUSI BellleCTB U MX NpeBpa-
IIEeHUI:

* JlemoHCTpanuu:

- MOJIE€IH KPUCTAIUIMYECKHUX PEIIETOK.

* PacuéTtHble 3a1aun:

- C HCMOJB30BAaHUEM MOHITHUH «MaccoBasl J0Js PaCTBOPEHHOIO Be-
MIECTBAY, «MOJISIPHAS] KOHIICHTAIIHS)

PackpbiBaTh CMBICT H3y4aeMbIX
MOHATUN (BBIACIATH UX Xapak-
TEepHBbIC MPU3HAKKN) U MPUMEHSITH
3TU TOHATHUS NPU OMUCAHUU CO-
CTaBa M CTPOCHUS BELIECTB, HJIA
OOBSICHEHUSI OTJENBHBIX (DaKTOB
u siBneHud. OnpenensitTb BUIBI
XUMHUYECKON CBSI3U (KOBAJICHT-
HOH, HWOHHOH, METaJNIMYSCKOH,
BOJOPOJHOM) B COCAMHECHMUSIX,
TUIl KPUCTAJUIMYECKON PEIIETKU
KOHKPETHOT'O BEIIECTBA.
OOBbsacHATL MexaHU3M 00pa3oBa-
HUS KOBAJICHTHOH CBsI3M (OOMEH-
HBIN ¥ JIOHOPHO-aKLENTOPHBIH).
Ornpenenarb BaJ€HTHOCTb U CTe-
MIEHb OKHUCIIEHHUS XHMHYECKHUX
JJIEMEHTOB B COCAUHEHUSAX pas-
au4HOro cocraBa. OOBACHATH
3aBUCHUMOCTh CBOWMCTB BEIECTB
OT BHJIa XHMHYECKOM CBS3U W
THNA KPUCTAJUIMYECKOW pemeT-
ku. [IpoBOAUTH BBIYUCICHHS C
WCIIOJIb30BAHUEM TOHATHUS «Mac-
COBas JI0JIs1 BELIECTBA B PACTBO-
pe»

1.3

XUMHUYECKHUE
aKIUuA
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Knaccudukanys XuMu4eckux peakiuuii B HEOPraHU4ecKol U opraHu-
YECKOW XMMUU. 3aKOH COXPaHEHHUsI MacChl BELIECTB; 3aKOH COXpaHe-
HUS U IPEBPALIECHUS DHEPIUH NIPU XMMHYECKHUX PEaKIMsX. TeruioBele

PackppiBaTh CMBICT H3ydaeMBbIX
MOHATUM (BBLACNATH HX Xapak-
TEpHbIE PU3HAKU) U MPUMEHATh




3¢ (HEKThl XUMUYECKUX PEAKITUH.

Tepmoxumuueckue ypaBHeHHs. CKOpPOCTb XUMHUYECKOW peaklMy, ee
3aBUCUMOCTh OT Pa3IMuHBIX (akTopoB. I OMOTEHHBIE U TeTepPOreH-
Hble peakuuu. KaTanus u karaau3aTopsl.

OOpatuMble ¥ HEOOpaTHMbIE pPEaKIWU. XUMHUYECKOE pPaBHOBECHE.
KoHcranTta xumunyeckoro paBHoBecusi. DakTopsl, BIUSIOLIME HA 110-
JI0KEHUE XUMHUYECKOI0 PAaBHOBECHUS: TEMIIEPATypa, 1aBIECHUE U KOH-
LIEHTpalMH BEIIECTB, y4acTBYOIWHUX B peakuuu. [Ipunnun Jle [lare-
abe. DnexkTponutuyeckas auccouuanus. CUibHbBIE U clla0ble dJI€K-
TponuThl. CTenens auccouuanuu. HMouunoe npoussedenue o0wvi. Cpe-
Jla BOJIHBIX PACTBOPOB: KUCJIOTHAs, HEUTpasibHasl, 1ieso4Has. Bogo-
poanblii okazarens (pH) pacTBopa. I'maponus cosneid. Peakuyu noH-
HOTo OOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. CTeneHb OKHUCICHUS.
Oxkucnurenb 1 BOCCTaHOBUTENb. [Ipoliecchl OKUCIIEHNs] 1 BOCCTAHOB-
neHus. BaxHeilne OKMCIUTENIN M BOCCTAHOBUTENU. MeTon 3iek-
TPOHHOro 0OanaHca. DJIEKTPOJIM3 PACTBOPOB U PACILIABOB BEIIECTB.
JKCcNepUMeHTAIbHbIE METOAbI U3YYCHHUsI BellleCTB U MX NpeBpa-
LEeHU:

* JlemoHCTpanuu:

- pa3noKeHue MepoKCuaa BOAOPOIa B MPUCYTCTBUU KaTaau3aTopa.

* JJaGopaTopHbIEC ONBITHI:

- IPOBE/IEHUE PEAKINI HOHHOTO 0OMEHA;

- ONpeJiesieHne Cpeibl paCTBOPOB BEIIECTB C MOMOILBIO YHUBEPCAIb-
HOTO UHJIUKATOPA.

* [IpakTuyeckue paboOTHI:

No 1. Biusuue pasnuunbix GpakTopoB Ha CKOPOCTh XMMHYECKON pe-
aKIINH;

Ne 2. Biusnue pasnuunbix (akTopoB Ha IOJOKEHUE XMMHYECKOTO
paBHOBECHS;

No 3. Xumunueckue peakiu B pacTBOpax 3JI€KTPOIHUTOB.

9TU TOHATHUS NPU OMUCAHUU CO-
CTaBa U CTPOEHUS BEUIECTB, IS
OOBSICHEHUSI OTJIENBHBIX (DaKTOB
u ssieHuit. KnaccudumnuposaTth
XMMHYECKHUE PEAKIMU M0 pas-
JUYHBIM TIpU3HAKAM (4UCITy U
COCTaBY pEarupyrommnx BELIECTB,
TEIIoBOMYy 3¢ (deKTy peaxium,
U3MEHEHUIO CTEIEHEN OKuce-
HUS DIJIEMEHTOB, OOpPaTHUMOCTH,
Y4acTUIO KaTalu3aropa W T.IL.);
CaMOCTOSITENILHO BBIOUPATH OC-
HOBaHUS U KPUTEPUM AJi Kiac-
cupUKalUM XUMHUYECKUX peak-
UH.

OOBACHATD 3aKOHOMEPHOCTH
MPOTEKAaHUsI XMMHUYECKHX peak-
UM C Y4ETOM HUX DHEpreThde-
CKHX XapaKTEpUCTUK, XapaKTep
U3MEHEHUsI CKOPOCTH XUMHUYe-
CKOM peakuu B 3aBUCUMOCTH OT
paznuyHbBIX (AKTOPOB, a TaAKKE
XapakTep CMEIICHHUS XHUMHYe-
CKOTO PaBHOBECHS MO BIUSHHU-
€M  BHEINIHUX  BO3JEHCTBUU
(mpunun Jle Hlatense).
PackpeiBaTh CyIIHOCTB: OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIX pe-
aKIMi ITOCPEICTBOM COCTAaBJIE-
HUS 3JIEKTPOHHOTO OanaHca 3TUX
peaxiuii; peakuii HOHHOTO 00-
MEHa IIyTEM COCTaBJIICHUS UX




* PacuérHble 3a1auu:

- pacy€Thl MacChl BEUIECTBA WM 00BbEMA ra30B 1O U3BECTHOMY KO-
JMYECTBY BEIIECTBA, MAacCe I 00bEMY OJHOTO M3 Y4aCTBYIOIIHMX B
peaKIuu BELIECTB;

- BBIYUCJIEHHE MacCOBOU J0JI1 U MOHSIpHOﬁ KOHIICHTpAalMKu BCUIC-
CTBa B PacTBOPE;

BBIYMCIICHHE Macchl (00BbeMa, KOJIMYECTBA BEILECTBA) MPOJYKTa pe-

aKIMU, €ClIM OJIHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C OMpPEENICH-
HOW MAacCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA

IIOJIHBIX W COKpPAIEHHBIX HOH-
HBIX YpPaBHEHUU; peakuud THUM-
poJu3a, peakuuidl KOMIUIEKCOO00-
pa3oBaHus (Ha IpUMEpE TUAPOK-
COKOMIUIEKCOB IIMHKA U aJIOMHU-
HUs).

IIpoBOINUTE U ONUCHIBATH XUMHU-
YECKUM OKCIEPUMEHT: OIpeze-
JIEHUE CPellbl BOJHBIX PacTBOPOB
BEUIECTB;  IPOBEICHUEPEAKIUI
MOHHOT0 OOMEHA; 3y4EHHUE BIIH-
SHUS Pa3JIMYHbIX (DAaKTOPOB Ha
CKOPOCTb PEaKLUi U MOJIO0KEHHUE
XMMHYECKOTO PABHOBECHS.
CnenoBate npaBuilaM I0JIb30Ba-
HUSI XUMHUYECKOM MOCYIOHN U Jia-
O0paTopHBIM  000pYyIOBaHUEM.
IIpencraBnsaTe pe3yabTaTbl XU-
MHYECKOIO0  DKCIIEPUMEHTa B
¢dopme 3amucu ypaBHEHHUH COOT-
BETCTBYIOIIMX PEAKIUN U JENaTh
BBIBOJIBI Ha WX OCHOBE. [IpoBo-
JUTh BBIYHCIICHUSA: C HCIOJIB30-
BAHHMEM IOHATHS «MaccoBas J0-
Js BellecTBa B pPacTBOpe», a
TaK)kKe N0 YPaBHEHHUSAM XHUMHYE-
CKHMX pEaKLui, B TOM YHCIIE Tep-
MOXUMHUYECKHUE PACUETHI

Htoro no paszneny 39
Pa3nes 2. Heopranmueckasi XuMust
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B [lepuoanueckoii cucreme xumuueckux snemenTos .M. Mennene-

MOHATUN (BBIACIATH UX Xapak-




€Ba U 0COOCHHOCTU CTPOEHUs UX aToMOB. DPU3HUECKUE CBOMCTBA HE-
METAJIJIOB. AJUIOTPONHS HEMETAJIJIOB (Ha IPUMEpPE KUCIOPOa, CEPBI,
docdopa u yriepona). Bomopon. [lonyuenue, puznueckne u XuMu-
YECKUE CBOMCTBa (peakLUuu ¢ MeTalylaMd M HeMeTajlllaMH, BOCCTa-
HOBJICHHE OKCHUJOB U coiell). I'mapuael. TomnuBHble 31eMeHTHI. [
asioreHsl. Haxoxxaenue B mpupoze, crocoObl MoryueHus: (PU3nUecKue
Y XMMHYECKHE CBOMCTBA.

I' anorenoBoopoibl. BaxkHenmme KUCIOPOACOAEPKAILINE COCIUHE-
HUS TanoreHoB. JlabopaTopHble W MPOMBIIIICHHBIE CIOCOOBI MOJY-
YeHHsI TaioreHoB. [IpruMeHeHune rajJoreHoB U X COeIMHEHUH.
Kucnopon, o3on. JIabopaTopHble U IPOMBIIUICHHBIE CIIOCOOBI MOJTY-
yeHus Kuciopoaa. Gu3ndyecknue U XMMHUYECKHE CBOIMCTBA KUCIOpOAa
1 030Ha; uxX npumeHeHune. Okcusl U nepokcuasl. Cepa. Haxoxaenue
B MPUPOJIE, CIIOCOOBI MOTY4YeHHs, PUINIECKUE U XUMHUYECKHUE CBOM-
ctBa. CepoBonopoa, cynbhuasl. Oxcunsl cepoi(IV) u (VI). Cepnu-
CTasi U CEpHast KUCIOTHI U UX COJIH.

OcobeHHOCTH CBOMCTB cepHOM KucnoThl. [IprMeneHue cepbl U €€ co-
enuHeHui. A3oT. HaxoxeHue B mpupoe, croco0s! moayyeHus, hu-
3UYECKHE U XMMHUYECKHE CBOMCTBA. AMMUAK, HUTpUIbl. OKCHABI a30-
Ta. A30TUCTas U a30THAsl KMCIOTHI U UX cosid. OCOOEHHOCTH CBOWUCTB
a30THOM KHUCJIOTHI. [IpuMeHeHue a3ora u ero coeMHeHud. A30THbIE
ynoopenus. ®ochop. Haxoxaenue B mpupoe, CnocoObl MOIyIeHHS,
¢usnueckue n xumuueckue coiictBa. ®ochuast u pochun. Oxcuas
dbocdopa, oprodochopras kuciora u ee conu. Memagocpoprnas u
nupogocgoprnasn xucromel, gocghopucman u gocgoprosamucmas
kuciomel. Ilpumenenue ¢ocdopa u ero coemunenuii. Dochopubie
ynoopenus. Yraepoa. Haxoxaenue B npupoje, cnocoObl momydeHus,
¢dbusmdeckue n xumudeckue cBorictBa. Oxcuasl yriuepona(ll) u (IV),
yroJibHasi KUCIIOTa U ee coiu. [IpuMenenue yriepona u ero coeiuHe-
HHI.

Kpemuuii. Haxoxnaenue B npupoje, crnocoObl mosydeHus, ¢puznde-
ckue U xummyeckue cpoiictBa. Okcup kpemuus! IV), kpemHuesas

TEpHBIC IPU3HAKN) U MPUMEHSTh
9T TIOHSTHUS TPU OMUCAHUHU CO-
CTaBa W CTPOCHHS BEUIECTB, IS
OOBSICHEHUSI OTJIENBHBIX (DaKTOB
u sBiacHU. OOBICHATH O0OIIHE
3aKOHOMEPHOCTH B W3MEHEHUU
CBOWCTB HEMETAJUIOB U HX CO-
SIMHCHUH C y4ETOM CTPOCHUS UX
aToMOB U noJioxeHus B [lepuo-
JMYECKON CHCTeME XMMHYECKUX
anemenToB M. 1. Menneneena.
Xapaktepu3oBaTb (OIHUCHIBATH)
o0mye XUMHYECKHE CBOMCTBa
HEMETAIIJIOB, UX Ba)XHEHUIIUX CO-
€IVHECHUN, TOATBEPKAAS ITO
OMHCaHWE TPUMEPAMU YypaBHe-
HUN COOTBETCTBYIOIIUX XHUMHUE-
CKUX PEaKLIHM.

CocTaBnaTh ypaBHEHUsI OKHCIIU-
TEIbHO-BOCCTAHOBUTENBHBIX pe-
aKUMi M peakuuid MOHHOTO 00-
MEHa W pacKpblBaTh HX CYII-
HOCTh C TIOMOIIBIO DJIEKTPOHHO-
ro OamaHca W HOHHBIX ypaBHE-
HH.

XapakTepru3oBaTh BIIMSHUE HE-
METaJJIOB M WX COEeJWHEHWM Ha
KUBBIC OPTaHU3MBI; OITHCHIBATH
MPUMEHEHHE B PAa3IMYHBIX 00Ja-
CTSIX TPAKTHUYECKOH IesTeNbHO-
CTH YeJIOBEKa.

[TonTBepknaTh CyIIECTBOBAHUE




KUCJIOTa, CWIMKAThl. [IpuMeHEHHEe KpPEMHHS M €ro COEAUHECHMM.
Creko, ero noixy4eHue, BUIbl CTEKOJL.

JKcnepUMeHTaIbHbIE MEeTObI U3YUeHNsl BellleCTB U UX NMpeBpa-
IIEeHUI:

* JlemoHCTpanuu:

- 00pa3ipl HEMETAJUIOB;

- ropeHue cepsl, hocdopa, xene3a, MarHusi B KUCIOPO/IE.

* JIaGopaTopHbI€ OMBITHI: - KAUECTBEHHBIC PEAKIIMU HAa HEOpPTaHHYe-
CKHME€ MOHBI M KATHOH BOJIOPO/IA;

- IOJIy4€HHUE U COOMpPaHUE Ta30B.

* [IpakTuyeckue paboOTHI:

Ne 4. Pemienune sKCriepUMEHTANIBHBIX 3aa4 10 TeMe «[ anoreHsn;

Ne 5. Pemenue skcriepuMeHTaIbHBIX 3a7a4 1o Teme «Cepa u ee co-

€AMHEHUS.
Ne 6. Pemienne skcriepuMeHTAIBHBIX 337124 110 TeMe «A30T u (pocdop

U UX COEIMHEHUSI.
* PacuérHble 3a1auu:

- BBIUKCIIEHHWE MAaCChl BEIIECTBA WJIM 00beMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE UM 00bEMY OJHOTO M3 Y4aCTBYIOIINX
B pEaKIIMH BEIIECTB;

- BBIUKCIIEHUE MacChl (00beMa, KOJMYECTBA BEIECTBA) MPOIYKTOB
peaKIfu, €Clii OJTHO U3 BEIIECTB UMEET MPUMECH,

- BBIYHCIIEHHE Macchl (00bEMa, KOMMYECTBAa BEIIECTBA) MPOAYKTA
peakiuu, eciau OJHO M3 BELIECTB JAaHO B BUJAE PAacTBOpa C Ompene-
JICHHOW MacCOBOM JI0JIEN paCTBOPEHHOIO BENIECTBA;

BBIYUCIICHUC BBIXOJAd MPOAYKTa PCAKIUHU OT TCOPETUUYCCKU BO3MOXK-
HOTO

TEHETUYECKON CBSI3M MEKIY He-
OpPraHMYECKUMHU BEUIECTBAMU C
IIOMOLIBI0 YpPaBHEHUH COOTBET-
CTBYIOIIUX XHUMHYECKHX pEaK-
UH.

IIpoBomuTh peakuuu, IMOATBEp-
JKJTAOIIME KAUE€CTBEHHbBI COCTaB
BELIECTB; PACIIO3HABATH OIIBIT-
HBIM TyTéM aHHUOHBI, IPUCYT-
CTBYIOILIME B BOJIHBIX PacTBOpaXx.
HabGntonate u omnuceiBaTh Jie-
MOHCTPAIIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENILHO  IJIAHUPOBATb,
MPOBOANTh U OMHCHIBATH XUMHU-
YECKU IKcrepuMeHT (1abopa-
TOPHBIEC OMBITHI U MPAKTHUYECKUE
paloThl); MPEACTaBIATh PE3Yilb-
TaThl XMMUYECKOTO DKCIEPUMEH-
Ta B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX pEAKUUNA U
JIeNiaTh BBIBOJIbI HA UX OCHOBE.
CnenoBaTh mpaBuiiaM MOJIb30Ba-
HUSI XUMHYECKOM MOCYI0N U Jia-
OopaTopHbIM  00OpYIOBAaHUEM.
[IpoBOoAWTH  BBIYUCIEHUSA IO
YpaBHEHUSAM XHMHYECKUX pPeaK-
107078

CaMocCTOsTENBHO MJIAHUPOBATh U
OCYILIECTBISTH CBOKO IIO3HABa-
TEJbHYIO JIESITEIbHOCTD; MPUHU-
MaTh aKTHUBHOE y4yacTHe B TpyIl-
MOBOM y4eOHOU JesITeNIbHOCTH
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[Tonoxenne metamwioB B Ilepruonnueckoi cuctemMe XUMHUECKUX 3Jie-
MeHTOB. OCOOEHHOCTH CTPOCHHS D3JICKTPOHHBIX O0O0JI0OUEK aTOMOB
METaJUIOB. Pacnpocmpanenue XuMudeckux 31eMeHmo8-memasios 6
semuoul kope. O0Me pusnyeckue cBocTBa MeTauioB. [IpumeHeHne
METaJJIOB B OBITY, Mpupoje U TexHuke. CrutaBbl METaLIOB. DJIEKTPO-
XUMHAYECKHH PsiJl HAMpsDKeHUH metamioB. OO0Imue crnocoObl moryde-
HUS METaJUIOB: T'MJIPOMETAJUIyprusi, TUPOMETAILIYPIUs, JIEKTpoMe-
tamyprusi. [lonsatue o xoppo3un metaioB. CrocoObl 3alIUThl OT
KOppPO3HH.

O6mas xapakrepuctuka mMetamwioB |A-rpymnmsl [lepuonudeckoii cu-
CTeMbl XUMUYECKHX AJIeMEeHTOB. Hatpuii n kanuii: nmonydenue, Gpusu-
YEeCKUE U XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEILECTB U
ux coennHenui. O0mas xapakrepuctuka MerawioB ||A-rpymnmsr [1e-
PUOINYECKON CUCTEMbI XUMHUYECKHUX AJIEMEHTOB. Maruuii v KajbLHii:
noiryyeHne, GU3NYECKHe U XMMUYECKHE CBOMCTBA, IPUMEHEHHE MPO-
CTBIX BEIIECTB U UX coenuHeHud. JKeCTKOCTh BOIBI M CIIOCOOBI ee
yCTpaHEHHUs.

ANOMUHUI: NoydeHue, pUu3ndeckrue 1 XMMHUYeCKUe CBOWCTBA, MpHU-
MEHEHHE IIPOCTOr0 BEIIECTBA U €ro coeauHeHui. AmdoTepHbIe
CBOMCTBA OKCHMJIa M THAPOKCHAA AJTIOMUHUSA, T'HMIPOKCOKOMIIJIEKCHI
amomMuHus. OO61Ias XapakTepUCTHKa METaNIOB MOOOYHBIX MOATPYIII
(b-rpymnm) Ilepnoanueckoii cucTeMbl XUMUYECKHX AJIEMEHTOB.
Pu3nuecKknue U XMMUYECKHE CBOMCTBA XpoMa U ero coeuHeHuil. Ok-
cuabl u ruapokcuabl xpoma(Il), (1) u (VI). XpomaTsl U AUXpOMATHI,
WX OKUCIHTENbHbIE CBOMCTBA. [lonyyeHue u npumMeHeHue xpoma.
du3nyueckrue U XMMHUYECKHUE CBOMCTBA MapraHlla U €ro COEeIMHEHUM.
Ocnosuble coequnenus mapranna (I1), (IV), (VI) u (VII). Ilepmanra-
HaT KaJlus, €ro OKUCIUTEIbHbIE CBOMCTBA.

®u3nyecKkue U XUMHUYECKUE CBOMCTBA JKEJI€3a M €ro COEAMHEHMM.
Oxcunsl, Tuapokcuasl U conu xeneza(ll) u (II). [Tomyuenue u npu-
MEHEHUE JKEJI€3a U €ro CIIIaBOB.

Menp: nonydeHue, GU3NIECKUE U XUMHUYECKUE CBOIMCTBA, MPUMEHE-

PackpeiBaTh CMBICT H3ydaeMbIX
MOHATUN (BBIACIATH UX Xapak-
TEepHbIC MPU3HAKH) U MPUMEHSITH
STU TOHATHUS MPU ONUCAHUHU CO-
CTaBa U CTPOCHHUS HEOpraHuye-
CKUX BEILECTB, IS OOBICHCHUS
OTJENBbHBIX (DAKTOB U SIBJICHHIA.
OOBsCHATH 00IIME 3aKOHOMEp-
HOCTH B M3MCHCHHHU CBOMCTB
9JIEMEHTOB - METAJUIOB M HX CO-
€UHEHUM C yUETOM CTPOCHUS UX
aToMOB U moJioxeHus B Ilepuo-
JIMYSCKOM CHCTEME XMMMYECKHX
anemenToB M. 1. Menneneena.
Xapaktepu3oBaTb (OIHUCHIBATH)
o0ImKe XMMUYECKHE CBOMCTBA
METAINIOB, WX BaXXHEHIIIHUX CO-
€IUHECHUM, TIOATBEpXKIAasi 3TO
ONMCaHWE MpPUMEPAMHU ypaBHE-
HUU COOTBETCTBYIOLUX XUMHYE-
CKMX pE€aKIuii; MPUMEHEHUE Me-
TaJJIOB B Pa3jIMYHBIX OO0NACTAX
MPaKTUYECKOU JIeATCILHOCTH
YeJIOBEeKa, a TaK)Ke MCII0JIb30Ba-
HHUE UX ISl CO3/IaHUsI COBPEMEH-
HBIX MaTE€pPHaJIOB U TEXHOJIOTHI.
OnucelBaTh  CIOCOOBI  3aIUTHI
METAJUIOB OT KOPpo3uu. Packpsl-
BaThb CYIIHOCTh OKHUCIIMTEIbHO-
BOCCTAHOBUTEJIBHBIX  pEaKIHH
MOCPEJCTBOM COCTaBJIEHUSA DJIEK-
TPOHHOTO OanmaHca STUX peak-
ITUH.




HUE IPOCTOrO BEIECTBa M ero coeAuHeHuil. L{unk: momnyudenue, pu-
3MYECKUE U XMMHYECKUE CBOWCTBA, MPUMEHEHHUE MTPOCTOrO BELIECTBA
U ero coeanHeHH. AM(]OTEpHBIE CBOWCTBA OKCHIA U THUAPOKCUAA
LIMHKA, THIPOKCOKOMIUIEKCHI [IMHKA.

JKCNepUMEHTAIbHbIE METOAbl U3YYCHHUSI BellleCTB U MX NpeBpa-
IIEeHUI:

* JlemoHcTpanuu:

- KoJuteKIus «MeTaibl U CILJIaBbl»;

- B3aMMOJICHCTBHE IIEIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJJIOB C
BOJI0M (BO3MOKHO UCITOJIb30BAaHUE BUIEOMATEPHAIIOB).

- JlabopaTopHbIE OMBITHI:

- B3aMMOJICHCTBHE ILIEJIOYHBIX U LIEIOYHO3EMEIbHBIX METAIIOB C
BOJI0M (BO3MOKHO MCITOJIb30BAaHUE BUIEOMATEPHAIIOB);

- B3aMMOJICHCTBHE THIPOKCUIOB ATFOMUHUS U LIMHKA C PaCTBOPaMH
KHUCJIOT U IEJIOYE;

- Ka4yeCTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB.

* [IpakTuyeckue paboOTHI:

Neo 7. Pemienue skcriepuMeEHTaIbHbBIX 3a7a4 0 TeMe «MeTauibl riaaB-
HBIX TTOJTPYIIIY;

Ne 8. Pemenue skcnepruMeHTaNbHBIX 3aa4 1Mo TeMme «MeTaisl mo-
OOYHBIX MOATPYIII».

* PacuérHble 3a1auu:

- BBIUKCIEHHWE Macchl (00BEeMa, KOJMYECTBA BEIIECTBA) MPOIYKTa
peakiuuu, eciau OJHO M3 BELIECTB JAaHO B BUJAE pacTBOpa C OIpele-
JICHHOW MacCOBOM J10JI€H paCTBOPEHHOI'O BEIIECTBA, WJIM UMEET MPHU-
MecH;

- BBIYHCIIEHHE Macchl (00bEeMa, KOIMYECTBAa BEIIECTBA) MPOAYKTa
peakiuu, eciau OJHO M3 BELIECTB JAaHO B BUJAE PAacTBOpa C Ompene-
JICHHOW MacCOBOM JI0JIEN paCTBOPEHHOIO BENIECTBA;

BBIYMCIICHUE BBIXOJIAa NMPOAYKTA PEAKIHUHU OT TEOPETUUYECKHU BO3MOXK-
HOTO

IIpoBoauTh peakuuu, IMOATBEP-
JKJIAIOUIME XapaKTEpPHbIE CBOM-
CTBA M3Y4YaeMbIX BEIIECTB, pac-
MO3HABAaTh OMBITHBIM MYTEM HO-
Hbl METAJUIOB, NMPUCYTCTBYIOLINE
B BOJIHBIX PacTBOpAX.

[IpoBoUTh U ONMUCHIBATH XUMU-
yeckuil sKkcrnepuMeHT (J1abopa-
TOPHBIC OMBITHI U MPAKTHUECKUE
paboThl); TPEACTABIATH PE3YIb-
TaTbl XUMHYECKOTO 3KCIEPUMEH-
Ta B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX pPEAKUUNA U
JIeNaTh BBIBOJIbI HA UX OCHOBE.
CnenoBaTh mpaBuiaM IOJIb30Ba-
HUSI XUMHUYECKOM MOCYIOHN U Jia-
OopaTopHBIM  00OpYIOBAHUEM.
[IpoBoaAUTH  BBIUMCIEHUS  TIO
YPAaBHEHUSAM XHMHUYECKUX peak-
UAH.

CaMocCTOsATENBHO MJIAHUPOBATh U
OCYLIECTBJIATh CBOK ITO3HABa-
TEJBHYIO JESITEeIbHOCTDh; MPUHU-
MaTh aKTUBHOE ydacThe B TPyI-
MOBOM y4eOHOU eI TeNbHOCTH




Uroro no pazgeny ‘
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Pa3zgen 3. XuMus u :KU3HL

3.1

Mertoapl HO3HAHUA
B XMMHUHU.
XUMUS U )KA3HD

9

Ponp xumum B oOecrieueHHH yCTOWYMBOTO Pa3BUTHS 4EJIOBEUYECTBA.
[lonsiTe 0 Hay4HBIX METOJAX MO3HAHUS U METOAOJOTUU HAYYHOTO
uccneaoBanusi. HayuHble NpUHIMUNBI OpPraHU3alUd XUMHYECKOTO
MPOU3BOJICTBA. [IPOMBIIIIEHHBIE CITOCOOBI MONYYEHUS] BAKHEUIINX
BEILIECTB (Ha MpUMepe MPOU3BOCTBA aMMHUAaKa, CEPHON KUCIIOThI, Me-
taHoJia). [IpOMBINIUIEHHBIE CIIOCOOBI TMOJIYYeHUS METaUIOB M CILIa-
BOB. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeabl U ero mocien-
ctBus. [Ipobrema nepepabomku omxo008 u NOOOUHBIX NPOOYKMOSE.
Ponb xuMuu B obecrieueHUN IHEPreTUYecKoil O6e3omnacHoctu. [Ipumn-
yunol «3e1eHOU XUMUU».

XuMmHs U 310poBbE 4YesioBeka. JlekapcTBeHHble cpenctBa. [IpaBuia
WCIIO0JIb30BaHUSl JIEKAPCTBEHHBIX IpenaparoB. Poib XuMuu B pa3Bu-
TUU MEIULIMHBI.

Xumus numy. OCHOBHBIE KOMITIOHEHTHI NUIIU. [luimieBbie 1006aBKH.
Ponp xumuu B obecriedennn nuieBoil OesomacHoctu. Kocmernue-
ckue u mapdroMepHbie cpeiacTtBa. beiroBas xumwus. [lpaBuna Oes-
OMACHOTO HCIIOJIb30BaHUS TPENapaToB OBITOBOW XWMHUU B MOBCE-
JTHEBHOM JKU3HU. XUMHS B CTPOUTEILCTBE. BaxkHEHIINE CTPOUTENB-
HbIE MaTepuaibl (IeMeHT, 6eToH). [I[pOu3BOICTBO CTPOUTENHHBIX Ma-
TEPHUAJIOB.

XuUMHSL B CEIIbCKOM XO03siiicTBe. OpraHuyeckue W MUHEpalIbHbIE
yaoOpeHwusl.

Heoprannueckune matepuanbl (KOHCTPYKIITMOHHBIC MaTepHaibl, Kpac-
KM, CTEKJI0, Kepamuka). Marepuansl 1 3iaeKkTpoHukd. HanorexHo-
JIOTUH

PackpeiBaTh poJib XMMHHM B pe-
LIEHUHM SHEPIreTUYECKUX, ChIpbe-
BBIX M JKOJOTUYECKUX MpoOIemM
YeJI0BEYECTBA, ONMUCHIBATH OC-
HOBHbBIE HAIPABJICHUS DPA3BUTHUS
XUMHUYECKOM HAyKH U TEXHOJIO-
run. [lpumensTes mpaBuna 06e3-
OMMacHOro oOpalleHus C Belle-
CTBaMH, HCIOJIb3YyEMBbIMU B IIO-
BCEJIHEBHOW JKHU3HHU; a TaKKe
mpaBwiia 0e30MacHOro ToBejie-
HUS B LENAX cOEpexeHus 310PO-
Bbsl U OKpYXKarouehd IpUpogHOU
Cpelpl; IOHMMATh  OIACHOCTH
BO3JCHCTBUSL Ha JKUBBIE Opra-
HU3MBI OIPENEICHHBIX BEILECTB,
cmbicn nokazarens I[IJIK, mosc-
HATh Ha TMpUMEpax CHOCOObI
YMEHBILEHUS U MPEI0TBPALLCHUS
UX BPEOHOrO BO3JeHCTBHs. AHa-
JU3UPOBATh M KPUTHYECKU OlLle-
HUBaTh HH(}OpPMaLNIO, CBS3aH-
HYI0 C XMMHYECKHMH Ipoliecca-
MU U UX BIUSHHUEM Ha COCTOSTHUE
OKpY>KaloIleu Cpeibl.

Hcnonp30Barh Moay4YeHHBIE 3HA-
HUS W TIPEJCTaBJICHHUs O cdepax
NESTENIbHOCTH,  CBSI3aHHBIX  C
HAayKOW M COBPEMEHHBIMH TEX-
HOJIOTUSIMHM, KaK OCHOBY JUIS




OpUEHTAllMM B BBIOOpPE CBOEH
Oyayme  mpodeccHoHATBHOMI
nestenpHocTH.  Mcnonb3oBaTh
CUCTEMHbIE XMMHMUYECKHUE 3HAHMS
Il OOBSICHEHUS] U TPOTHO3HPO-
BaHUs SIBJICHUH, UMEIOILIUX €CTe-
CTBEHHOHAYUYHYIO NPUPOY, IPO-
THO3UpPOBaTh, aHAJIU3UPOBATb U
OLIEHHMBATh C MO3MLMNA 3KOJIOrHU-
Yeckoil 0e30MacHOCTH MOCHeN-
CTBUSI OBITOBOW U MPOU3BOI-
CTBEHHOU JESITENbHOCTU YeIOBe-
Ka, CBSI3aHHOM

C mepepabOTKOM BEIEeCTB; UC-
M0JIb30BATh IOJIyY€HHbIE 3HAHUS
JUIS TIPUHSTHS TPaMOTHBIX pe-
IeHU mpobjeM B CUTYalUsX,
CBSA3aHHBIX C XUMHUEH.
[Tpunumath ygactue B o0Cyxie-
HUM TOpoOJeM XHUMHUYECKOH U
JKOJIOTUYECKOM  HaIlpaBJIECHHO-
CTH, BBICKA3bIBaTh COOCTBEHHYIO
MO3UIIMIO TI0 TPoOJieMe U TIpe-
Jlarath BO3MOXHBIE IYTH €€ pe-
IEHUS

Hroro no paszueny

OBUIEE KOJIMYE-
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacoB
Ne Kon- IIpak-
11/- Tema ypoka TPOJIb- THYe- Jara uzy-  JjekTpoHHbIe nndpoBbIe 00pa-
- Bcero = Hble CKHe YyeHHus 30BaTe/IbHbIE pecypchl
pado- pado-
ThI ThI
[IpenmMer u 3HaU€HHE OPraHUYECKON XUMUH, .
pel p (POI):https://resh.edu.ru/subject/les
MPEACTABICHUE O MHOTOOOpa3uu OpraHuYECKUX 1 0 0
. son/6149/
COEIMHEHU N
(AKmacce):https://www.yaklass.ru/p/h
DIIEKTPOHHOE CTPOEHUE aToMa yriiepoja (oc- imija/10-klass/osnovy-organicheskoi-
HOBHOE U BO30YX/IEHHOE cocTosiHMSI ). BaneHt- 1 0 0 khimii-6490554/khimicheskaia-sviaz-
HBIE BO3MOXKHOCTH aTOMa yriiepoja v-organicheskikh-soedineniiakh-
6482959
(AKnacc):https://www.yaklass.ru/p/h
XuMuYecKasi CBsI3b B OPraHMYECKUX COEJIUHE- imija/10-klass/osnovy-organicheskoi-
HUSAX. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM 1 0 0 khimii-6490554/khimicheskaia-sviaz-
CBSI3M, CIIOCOOBI pa3pbIBa CBsI3EH v-organicheskikh-soedineniiakh-
6482959
Teopus cTpoeHUS OPraHUYECKUX COCIUHEHUN 1 0 0 Buneoypok: http://school-
A. M. bytneposa collection.edu.ru/
Bunel usomepun: cTpykTypHasi, IpocTpaH- ) ]
CTBEHHAas1. DIIeKTPOHHbIE () (HEKTHI B MOJIEKYIax 1 0 0 BHHeO.ypOK' http://school-
o collection.edu.ru/
OpPraHUYECKUX COEAMHEHUN
[Ipencrasnenue o kiraccupUKaAIN U CHCTEMa- Buneoypok: http://school-
tnueckas HomeHknarypa (IUPAC) oprannye- 1 0 0 collection.edu.ru/
CKHX BEILIECTB
Knaccudukanms peakiuii B opraHu4ecKoi Xu- 1 0 0 Buneoypok: http://school-
MUU collection.edu.ru/
CucreMmaruzanys 1 0000IIeHE 3HAHUI 10 TEME 1 0 0
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AJKaHBI: TOMOJIOTUYECKHA psiJl, 00mas Gpopmy-

Buneoypok: http://school-
collection.edu.ru/

9 J1a, HOMEHKJIaTypa ¥ U30MEpHs, DJICKTPOHHOE 1 VYpoxk (POIL):

MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ https://resh.edu.ru/subject/lesson/6151
/
Buneoypok: http://school-
collection.edu.ru/

10 Du3NYECKUE U XMMUYECKUE CBOMCTBA aJIKAaHOB Ypok
(POIL):https://resh.edu.ru/subject/les
son/6151/

Buneoypok: http://school-
collection.edu.ru/

11 Haxoxxnenue ankanoB B npupoje. CriocoOsl Vpox

MOJIy4EHUs U IPUMEHEHHUE alIKaHOB .
i p (PDILLI): https://resh.edu.ru/subject/les
son/6151/
[ukmoankanel: oomiast popmyrna, HOMEHKIATypa
12 U U30MepHsl, 0COOEHHOCTH CTPOCHUS U XUMHYe- Buneoypok: http://school-
CKHX CBOWCTB, CIIOCOOBI MOTYYEHUSI U TPUMe- collection.edu.ru/
HEHUE
Pemrenue pacu€THbBIX 3a7a4 HAa ONIpeieNieHre
MOJIEKYJISIPHOM (JOPMYITBI OPTaHHYECKOTO Be-
13 IIECTBA MO MAaCCOBBIM JIOJISIM aTOMOB DJIEMEH-
TOB, BXOJSIIUX B €ro cocTaB. CucTeMaTu3anus
1 000011IeHIE 3HAHUM 110 TEME
o Buneoypok:http://school-
AJKEHBI: TOMOJIOTUYECKHM psifl, o01ast hopmy- .
pa, obmas dopuy collection.edu.ru/
14 71a, HOMEHKJIATypa, JJIEKTPOHHOE U MPOCTPaH- Vpox
CTBEHHOE CTpOeHUE MONEKYI. CTpyKTypHas U .
) _ P Y PYKTYP (POII):https://resh.edu.ru/subject/les
[UC-TPAHC-U30MEPUS AIKEHOB son/5412/
OU3NYECKUE U XUMUYECKUE CBOMCTBA aJIKEHOB YPpoK
15 Mpasmio MapKoBHIKOBA ’ (POI):https://resh.edu.ru/subject/les
P p son/5412/
: http: -
16 CriocoObI TOTy4eHUsT ¥ TPUMEHEHNE ATKEHOB Buneoypox: http://school

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
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[Tpaktuyeckas padora Ne 1 mo teme "Ilomyue-

Ypok
(POI):https://resh.edu.ru/subject/les
son/5412/

Buneoypok: http://school-

17 . n .
HHE STWICHA U U3YYEHUE €r0 CBOWCTB collection.edu.ru/
Ypok
(Axmacce):https://www.yaklass.ru/p/hi
mija/10-klass/reshenie-raschetnykh-
zadach-6888498/vyvod-
Pemenne pacuéTHbIX 3a7a4 Ha OINpeIeTICHIE molekuliarnoi-formuly-po-
18 MOJIEKYJISIPHOM (DOPMYJITBI OPraHUIECKOTO BE- produktam-sgoraniia-6874542
ecTBa https://www.yaklass.ru/p/himija/10-
klass/reshenie-raschetnykh-zadach-
6888498/vyvod-molekuliarnoi-
formuly-po-plotnosti-i-massovoi-
dole-khimicheskogo-_-6874541
AJKaMeHbl: CONPSKEHHBIC, U30JIMPOBAHHBIE, B - htto://school
19 KyMyiupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO HACOYpOK: NLP-/ISCNO0T-
collection.edu.ru/
CTPOCHHUS
20 XUMHYECKUE CBOMCTBA COMPSIKEHHBIX TUEHOB BHﬂeO.ypOK: htp://school-
collection.edu.ru/
: Ypok(AKnace):https://www.yaklass.
21 g;:)co&l MOJIyYeHUs U TIPUMEHEHUE allkaiue ru/p/himiia/10-klass/uglevodorody-
6579439/alkadieny-6899278
AJKUHBI: TOMOJIOTHYECKUH psif, oO1as popmy- Bunieoypor: http://school-
71a, HOMEHKJIATypa, JJIEKTPOHHOE U TPOCTPaH- . [UP-//SChOOT-
22 collection.edu.ru/
CTBEHHOE CTPOEHUE MOJICKYJI, (DU3NUECKUE
CBONCTBA
Buneoypok: http://school-
23 XUMHUUYECKHE CBOMCTBA aJIKHHOB collection.edu.ru/
VYpoxk(AKnacc):https://www.yaklass.
24 KauecTBeHHBIE peaKkIIM1 Ha TPOHHYIO CBSI3b ru/p/himija/10-klass/uglevodorody-

6579439/alkiny-svoistva-poluchenie-
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primenenie-6899279
Buneoypok: http://school-

25 CriocoOblI mosTyueHust 1 IPUMEHEHNE alIKUHOB collection.edu.ru/
Pemenwue 3ana4: pacy€Thl M0 ypaBHEHUIO XHUMHU- Bpmeo_ypox: http://school-
26 . collection.edu.ru/
YeCKOU peakIuu
Pemy EI'D:https://ege.sdamgia.ru/

27 Cucremaruzanusa 1 00001I€eHIE 3HAHUM 10 TEME Buneoypok: http://school-
collection.edu.ru/

APpCHBI: TOMOJIOTUYECKUH psifl, 001mast hopmyoa, Bpmeo_ypox: http://school-
collection.edu.ru/

28 HOMEHKJIAaTypa. DJIEKTPOHHOE U IPOCTPaH- Vpox

CTBeHng CTPOCHHE MOJCKY Oensona u Tosyo- (POI):https://resh.edu.ru/subject/les
na, ux GU3NYECKUe CBOMCTBA son/4775/
Buneoypok: http://school-
N . collection.edu.ru/
29 XUMUYECKUE CBOKMCTBA apPCHOB: PEAKITHH 3aMe- Vpok
HHICHHA (POII):https://resh.edu.ru/subject/les
son/4775/
XHWMHMYECKHUE CBOMCTBA aPEHOB: PEAKIUU IIPU- BHHeO.ypOK:htt Jischool-
30 collection.edu.ru/
COETMHEHM S, OKHUCIICHHE TOMOJIOTOB OeH3011a
31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA BHHeO.ypOK: http://school-
collection.edu.ru/
Pemenue pacuéTHBIX 33729 Ha OIIPEICTICHIE
N Buneoypok: http://school-
32 MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO Be- collection.edu ru/
iecTBa
Buneoypok: http://school-
collection.edu.ru/

33 CriocoObI MOJTyYeHHUs U TIPUMEHEHUE apEeHOB Ypoxk
(POII):https://resh.edu.ru/subject/les
son/4775/

34 ['eneTnueckas cBsI3b MEKy pa3IMYHbIMU KJlac- Buneoypok: http://school-
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caMu yriieBoaopoaoB

collection.edu.ru/

Pacuérel 0 ypaBHEHUSAM XUMUYECKUX PEAKLIAN.

Ypok
(AKmnacc):https://www.yaklass.ru/p/h
imija/10-klass/uglevodorody-

3 CucremaTu3anus 1 0000I1IeHNe 3HaHUH TI0 TEME 6579439/predelnye-nepredelnye-i-
aromaticheskie-uglevodorody-
6892051
Buneoypok: http://school-
collection.edu.ru/

36 [Ipupoansiii ra3. [lonytHbie HeQTAHBIE ra3bl VYpoxk
(POLI):https://resh.edu.ru/subject/les
son/6148/

Buneoypok: http://school-
collection.edu.ru/

37 KameHHbI#1 yroib v NPOayKTHI €ro nepepadoTKu Ypok
(POIL):https://resh.edu.ru/subject/les
son/6148/

Buneoypok: http://school-

38 Hedts u cioco6s! €€ nepepadotku. [Ipumene- cg)lll:l)iti;uon.edu.ru/

HUC IPOZYKTOB NEpepadoTKu HoGTH (POII):https://resh.edu.ru/subject/les
son/6148/

39 I'eneTnyeckas CBA3b MEXKIY pa3IMYHBIMU Kjlac- Buneoypok: http://school-

CaMH YIJI€BOJOPOJIOB collection.edu.ru/

["asloreHONnpoON3BOIHBIE YIIIEBOIOPOIOB: JIEK- Buneoypok: http://school-
40 TPOHHOE CTPOCHUE; PEAKIIUH 3aMELLEHU TaJl0- collection.edu.ru/

re’a

JelicTBue menoyeil Ha raJIoreHIPOU3BOAHBIE. . )

41 B3auMogeiicTBre qurajioreHaJlkaHOB C MarHueM Blzmeo_ypox. http://school-
collection.edu.ru/

Y IIUHKOM

42 Cucremaru3zanus u 0000IIeHUE 3HAHUN T10 pa3- Buneoypok: http://school-

neny "Yraesogopoast" collection.edu.ru/

43 KonTpomnbHas pabota mo Teme "YriaeBomopoas"”
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[IpenenpHbIe 0OTHOATOMHBIE CITUPTHI: TOMOJIO-
THYECKUH psij1, o0mmas ¢popmyra, CTpoeHHE MO-

Buneoypok: http://school-
collection.edu.ru/

44 JIEKyJ1, U30Mepus, HOMEHKJIaTypa, Kiaccuduka- YpOoK
y (1; II)( U ypa, (POII):https://resh.edu.ru/subject/les
s, GU3NYECKUE CBOMCTBA Son/4769/
Buneoypok: http://school-
45 XHUMUYECKUE CBOMCTBA MPEACIbHBIX OJIHOATOM- C;'}')Zi?on'edu'rw
HBIX CIMPTOR (POI):https://resh.edu.ru/subject/les
son/4769/
CrniocoOsl MoJTy4eHus U IPUMEHEHUE OJTHO- YpoK .
46 ATOMHLLX CIIDTOR (POII):https://resh.edu.ru/subject/les
P son/4769/
[Tpocteie 3¢upbl: HOMEHKIIATYpa U H30MEPHS, Blﬁle?_yp Olé: hit /8:7// SCh(gl(;chyop ‘
47 0COOEHHOCTH (PU3MYECKUX U XUMHUYECKHUX co e? lon.edu.ru/y pox(®Q A):
N https://foxford.ru/wiki/himiya/prostye-
CBOMCTE efiry-epoksidy
MHOroaToMHbI€ CIUPTHI: TUIICHTIIUKOIb U B . htto//school
48 INIMLEPHH, UX (PU3NYECKHE U XUMUUYECKHE CBOM- 1Acoypox: ftD./ISCNO0L
orBa collection.edu.ru/
VYpox (Hupposas 6ubnuore-
49 Crioco0bl oTy4eHus! ¥ IPUMEHEHUE MHOTO- Ka):https://app.onlineschool-1.ru/10-
ATOMHBIX CIIUPTOB klass/himiya/mnogoatomnye-
spirty/article
Buneoypok: http://school-
50 ®deHoII: CTPOEHUE MOJIEKYIBI, (PU3NYECKHE cg)lllle(z)cl;uon.edu.ru/
. T .
cBoiicTBa. ToxcuanocTs, denona (POII):https://resh.edu.ru/subject/les
son/5727/
51 Xumuveckue CBoicTBa heHoma Buneoypox: http://school-
collection.edu.ru/
52 CriocoOblI ostyyeHus 1 IpuMeHeHne GpeHona BHHeO.ypOK: http://school-
collection.edu.ru/
53 [TpakTuueckast paborta Ne 2. Pemenue skcrepu- Pemy EI'D:https://ege.sdamgia.ru/
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MEHTAJILHBIX 3a/1a4 110 TeMe "CrnupThl ¥ GeHo-

1"

Buneoypok: http://school-
collection.edu.ru/

Buneoypok: http://school-

54 CucremaTu3zanus 1 00001IeHNEe 3HaHUI TI0 TEME .
collection.edu.ru/
Buneoypok:http://school-
AJIbJIETU]IBI U KETOHBI: JICKTPOHHOE CTPOCHUE collection.edu.ru/
55 KapOOHUJIbHOU I'PYIIIbI; TOMOJOTUYECKUE PALBI, Ypok
obmas hopmysia, 30MepHUsi 1 HOMEHKJIATypa (POII):https://resh.edu.ru/subject/les
son/4776/
Buneoypok:http://school-
) . ) collection.edu.ru/
56 Anbaeruibl U KETOHBI: (PU3NYECKIE CBONCTBA; Vpox
PCAKIIH HPHCOCHIHEHHA (POII):https://resh.edu.ru/subject/les
son/4776/
Buneoypok:http://school-
collection.edu.ru/
57 Peakiiuu oxucneHus: 1 Ka4eCTBEHHbBIE PEAKIIUU Vpox
AILIICTHIIOB 1 KCTOHOB (POIII):https://resh.edu.ru/subject/les
son/4776/
58 CrniocoObl MosTyyeHHs allbJIETUI0B U KETOHOB Ypok(POLI):https://resh.edu.ru/subj
ect/lesson/4776/
Buneoypok:http://school-
OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KHC- .
59 collection.edu.ru/
JIOTBI, OCOOEHHOCTH CTPOEHUS UX MOJIEKY
60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHC- Buneoypok:http://school-
JIOT, X (PU3UYECKUE CBONCTBA collection.edu.ru/
61 XUMHUYECKUE CBOMCTBA MPEAEIBHBIX OJHOOC- Buneoypok:http://school-
HOBHBIX KapOOHOBBIX KHCIIOT collection.edu.ru/
o . Buneoypok:http://school-
Oco0eHHOCTH CBOMCTB MypaBbHHON KHUCIOTHI. .
62 collection.edu.ru/
MHuoroo6pasue kapOOHOBBIX KHCIIOT
63 Oco0eHHOCTH CBOWCTB: HETIPEACTbHBIX U apO- Buneoypok:http://school-
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MaTHUYECKHX KapOOHOBBIX, TUKAPOOHOBBIX, TU/I-
POKCUKapOOHOBBIX KUCIOT. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT

collection.edu.ru/

64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT
Buneoypox (MHTE-
PYPOK):https://interneturok.ru/lesso
65 CriocoOblI MoTydeHus U IPUMEHEHHE KapOoHO- n/chemistry/10-klass/karbonilnye-
BBIX KMCJIOT soedineniya-karbonovye-
kisloty/poluchenie-i-primenenie-
karbonovyh-Kkislot
Ypok (Ludpoast 6ubnuoTte-
66 CnoxxHbIe A3(DUPBI: TOMOJIOTHYECKUH PsijI, 001as Ka):https://app.onlineschool-1.ru/10-
dbopMyIia, H30Mepus 1 HOMEHKJIATypa klass/himiya/slozhnye-efiry-
zhiry/article
67 dusnuecKue U XUMHUIECKHE CBONCTBA A(UPOB ?olfiiif[)igﬁ (;I:juhrt& / fschool-
Ypoxk (AKnacc):
Pemenne pacuéTHbIX 3a7a4: IO YPaBHEHUIO XU- https://www.yaklass.ru/p/himija/10-
68 MHUYECKOM peaKiiu, Ha OTpeIeIeHUE MOJIEKY- klass/aldegidy-ketony-karbonovye-
. ’ Kisloty-6780279/uglevodorody-spirty-
TSipHON (POPMYITBI OPTaHUYECKOTO BEIECTBA aldeqidy-karbonovye-kisloty-6780277
https://youtu.be/e3V6mBICRx8
Buneoypox (MHTE-
[Tpaktuueckas padota Ne 3. Pemenne sxcnepu- P/YEOI_():M;DS:L/I |nte/r£ettl)1rol_<l.ru/ lesso
69 MEHTAaJbHBIX 33/1a4 110 TeMe "KapOoHOBBIE KHC- n/chemistry/10-klass/karbonilnye-
n0TB1. CAOKHBIE Spup" soedineniya-karbonovye-
) kisloty/primery-zadach-po-himii-
spirtov-aldegidov-i-karbonovyh-kislot
Buneoypok:http://school-
e ) collection.edu.ru/
70 HPBL: CTPOCHHUC, (1)PI31/I‘-IGCKI/I€ U XUMHUYCCKHUC YPOK
CBOHCTBA (TMpO/H3) (POII):https://resh.edu.ru/subject/les
son/5952/
71 OcoOEHHOCTH CBOWCTB JKUPOB, COJIEPIKAIINUX Buneoypox (MHTE-
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OCTaTKH HEIPEIEIbHBIX JKUPHBIX KUCIOT. XKn-
PBI B IPUPOAE

PYPOK):https://interneturok.ru/lesso
n/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-
Kisloty/zhiry-stroenie-himicheskie-
svoystva-funktsii-v-organizme

Mb11a KaK COJIM BBICHINX Kap6OHOBBIX KHCJIOT,

Ypok
(POI):https://resh.edu.ru/subject/les

12 ux Mmorouiee nericreue. [lorarue o cuaTeTHue-
son/5952/
ckux Moroiux cpenacreax (CMC)
Ypoxk (Lludpoas 6ubnuoreka):
73 I'eneTnueckas cBs3b yIII€BOJAOPOAOB U KHCIIO- https://app.onlineschool-1.ru/10-
POACOAEPIKAIINX OPraHUYECKUX BEIIECTB klass/himiya/geneticheskaya-svyaz-
mezhdu-klass/article
74 Pacuérbl Mo ypaBHEHUSIM XUMHUECKUX peaKIni
Buneoypok: http://school-
75 Cucremarusanus 1 0000II€HHE 3HAHUH 10 TEME collection.edu.ru/
Pemy EI'O:https://ege.sdamgia.ru/
Buneypoxk:http://school-
OO6m1ast XxapakTepuCTHKa YTJIEBOJIOB U KJIACCH- collection.edu.ru/
76 ¢dukanus yrieBo 0B (MOHO-, IU- U TOJHCaxa- Ypok
2701139 (POI):https://resh.edu.ru/subject/les
son/6150/
Mounocaxapupl: (pu3NYECKrue CBOMCTBA U YPOK .
77 HAXOAICHIE B IIDHDOIE (POII):https://resh.edu.ru/subject/les
A pupot s0n/6150/
Buneoypok: http://school-
. collection.edu.ru/
78 [IpumeHeHue TI0K03bI, €€ 3HAaUCHUE B )KHU3HE- Vpok
JICATEILHOCTH OpratisMa (POII):https://resh.edu.ru/subject/les
son/6150/
Ypok
HcaxapuIbl: caxapo3a, MajabT03a U JTaKT03a.
Aucaxapin P (SIKnacc):https://www.yaklass.ru/p/h
79 Haxoxaenue B mpupo/ie U IpUMEHEHHUE I1ca-

Xapua0B

imija/10-klass/uglevody-prirodnye-
soedineniia-6835083/sakharoza-
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[Tonucaxapuabl: CTPOCHUE MaKPOMOJIEKYI, (-

6841114
Ypok
(POII):https://resh.edu.ru/subject/les

80 3UYECKHEe U XUMUYECKUE CBOWCTBA, IPUMEHE-
- P son/5413/start/150714/ Buieoypok:
http://school-collection.edu.ru/
: http: -
81 [TonsiTHE 00 UCKYCCTBEHHBIX BOJIOKHAX BHHEEOYPOK http://school
collection.edu.ru/
Pemrenne pacueTHbIX 3aa4 Ha OIIPEIEIICHUE Buneoypok: http://school-
82 JI0JIA BBIXOJ1a MTPOJIYKTA PEAKLIUU OT TEOpETUYe- collection.edu.ru/
CKH BO3MOXKHOTO
N Bupneoypok: http://school-
83 CGHCTeMaTmauI/I;I 1 00001IeHEe 3HAHUI 10 pa3- collection.edu.ru/
ACIy Pemry EI'O:https://ege.sdamgia.ru/
K "K - .
84 OHTPOJIbHAA PAOOTa 1O TeME HCHOI,’,OHCO Pemry EI'D:https://ege.sdamgia.ru/
JeprKallue OpraHuuecKue COeTUHEHUS
AMUHBL: KTacCUpUKAIMSL, CTPOCHNUE MOJIEKYII, Buneoypok: http://school-
85 obmas popmysa, u3oMepus, HOMEHKIATypa U collection.edu.ru/
(u3nueckue cBOCTBa
. : http: -
86 XuMUYecKue cBOWCTBA anu(aTHIECKUX aMUHOB BHHe.prOK http://school
collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.
himija/10-
AHWIMH: CTpPOCHUE aHUIINHA, OCOOEHHOCTHU XH- ru/p/himija/10- i N
87 MIHCCKIX Cll;)OﬁCTB aHI/IJ'II/IHa’ klass/azotsoderzhashchie-soedineniia-
6852270/aromaticheskie-aminy-
anilin-6851421
88 CriocoOsI MosTydeHus U IpUuMeHeHue anudaru- Buneoypok:http://school-
YECKUX aMHUHOB collection.edu.ru/
Buneoypok: http://school-
AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepusl, collection.edu.ru/
89 ¢usnueckue cBoiicTBa. OTAEIbHBIC NIPEICTABH- VYpoxk
TEIU 0-aMUHOKHUCIIOT (POII):https://resh.edu.ru/subject/les
son/4743/
90 XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT, UX OHO- Buneoypok: http://school-
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http://school-collection.edu.ru/
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https://resh.edu.ru/subject/lesson/4743/
http://school-collection.edu.ru/

JIOTUYECKOE 3HaUEeHUEe aMUHOKHCIIOT. CHHTE3 U
TUIPOJIA3 TIENITUI0B

collection.edu.ru/

Ypok
(POI):https://resh.edu.ru/subject/les
son/4743/

benku Kak npupoaHbIE TOJIUMEPB]; CTPYKTYPBI

Buneoypok: http://school-
collection.edu.ru/

9l OCIIKOB YPOK
(POI):https://resh.edu.ru/subject/les
son/4743/

Buneoypok: http://school-
collection.edu.ru/

92 XUMHUYECKHE CBOMCTBA OEIKOB Ypok
(POI):https://resh.edu.ru/subject/les
son/4743/

Buneoypok: http://school-
A30TcoAepKallie TeTePOLMKINYECKUE COSIU- collection.edu.ru/
93 HeHust. HyKIIemHOBBIE KUCIIOTHI: COCTaB, CTPOE- VYpox (POLI):
HUE U OuosIornyeckas posb https://resh.edu.ru/subject/lesson/6296
/
Buneoypox (MHTE-
PYPOK):https://interneturok.ru/lesso
n/chemistry/10-klass/belki-i-
ITpakTuueckas pabora Ne 4. Pemenue skcnepu- nukleinovye-Kisloty/reshenie-
94 MEHTAJBHBIX 33/1a4 10 TeMe " A30TCoepKaIlme kache_stvennvh—zgdg_c h-po-
" organicheskoy-himii
OPTAHMHCECKUE COCIMHCHHA https://interneturok.ru/lesson/chemistr
y/10-klass/belki-i-nukleinovye-
kisloty/reshenie-kachestvennyh-
zadach-2-tsepochki-prevrascheniy
[IpakTuueckas paborta Ne 5. Pemenue skcnepu- .
95 MEHTaNbHBIX 3a7a4 1o TeMe "Pacrio3naBanne BHHGQYPOK'm‘M
o collection.edu.ru/
OpPraHUYECKUX COSAMHEHUN
Kontponbnas padota mo teme "A3zoTconepxa- Ypox
96 (AKnacc):https://www.yaklass.ru/p/h

[[1Me OpraHuvYecKrue CoeTMHEHUs"

imija/10-klass/vysokomolekuliarnye-
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soedineniia-vms-6880782/osnovnye-
poniatiia-vms-reaktcii-polimerizatcii-
i-polikondensatcii-6880783

OCHOBHBIE TTOHSITUSA XUMHHU BBICOKOMOJICKYJIAP-

97 HBIX COSIMHEHUN U METOAbI UX CUHTE3a — 1 Buneoypok:http://school-

MOJIMMEPU3ALHUS U TIOJIMKOHAEHCALIUS collection.edu.ru/

[TnacTmaccel. YTunm3aius u nepepadoTka Iia- Ypox .

98 1 (PBII):https://resh.edu.ru/subject/les

CTHKA
son/6095/

Ypok
(AKmacc):https://www.yaklass.ru/p/h
DacToMephl: HaTypalbHbI CHHTCTUYECKUE Ka- imija/10-Klass/vysokomolekuliarmye-
99 . Pesuna 1 soedineniia-vms-

YAYKH. 6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-
polimerov-6874539

Bonokna: HaTypaibHbIE, HCKYCCTBEHHBIC, CHH- B - htto://school

100  Teruueckue. [lomumeps! criennaibHOTO HA3HA- 1 HACOypOK: NLP.//SChOOT-
collection.edu.ru/

YEeHUS

[IpakTuueckas paborta Ne 6. Pemenue skcnepu- B . htto://school

101 = MeHTaNBHBIX 3ama4 o TeMe "Pacro3HaBanue 1 Hcoypok: NUP.//SCho0-
" collection.edu.ru/4
IUTACTMACC U BOJIOKOH
O0600611eHre U crucTeMaTU3alus H3Y4eHHOTO ) )
102 = matepmana o Teme "BBICOKOMOJIEKYISIpHBIC 1 Bmleo.ypOK’ http://school-
" collection.edu.ru/
COEINHEHUS
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAM- 102

ME



https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6095/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/4
http://school-collection.edu.ru/4
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KoaudecTBO 9acoB

Ne Kon- Hpaxk- Hara u3y-  DJIeKTpOHHBIE HH(PPOBLIE 00pa3oBa-
n/ Tema ypoka Bce- Tpoab-  THue-
YyeHHs TeJIbHbIE PecypcChl
1 ro Hble pa-  CKHe pa-
00ThbI 00ThbI
Atom. CocTaB aTOMHBIX s7ep. XUMUUE- YpOoK .

1 . 1 0 0 (POLL):https://resh.edu.ru/subject/lesson/64

CKHUii eMeHT. M30Tormsl 79/
Ypok

CTpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB, (HKﬂaCC):https:”WWW.'v?.k Ia}ss.ru/p/hlmua/

2 KBAHTOBLLE TCIA 1 0 0 11-klass/osnovnye-poniatiia-i-zakony-

khimii-6931691/sostoianie-i-raspredelenie-
elektronov-v-atome-d-orbitali-6931775
Buneoypok(MHTEPYPOK):

Knaccudukaius XuMHYECKUX SJIEMEHTOB https://interneturok.ru/lesson/chemistry/11-

3 1 0 0 - " >
(s-, p-, d-, f-omemenTsI) klass/bstroenie-atoma-periodicheskij-

zakonb/stroenie-atoma
VYpok (Lludposas 6udnamore-

4 Pacnpenenenue 3neKTpOHOB O ATOMHBIM 1 0 0 Ka):https://app.onlineschool-1.ru/11-

opouTanIM klass/himiya/osnovnye-svedeniya-0-
stroenii-al/article
ONeKTpOHHbIE KOH(UTYpaIIK aTOMOB Ypox (HH(bPOBag OndmHoTe-

5 .. ka):https://app.onlineschool-1.ru/11-
3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 0 0 — — -
COCTOSIHII klass/himiya/periodicheskaya-sistema-

himichesk/article

6 DJEKTPOHHBIC KOH(UIYPAIH HOHOB. 1 0 0 Buneoypok:http://school-collection.edu.ru/
DIEKTPOOTPHUIIATENILHOCTD
Ilepuonnueckuii 3akoH u llepuoanueckas

7 cHCTeMa XUMMHYEeCKuX aineMeHToB JI. H. 1 0 0 Buneoypok:http://school-collection.edu.ru/

MenieneeBa, CBA3b C COBPEMEHHOM TEOPH-
€l CTpOEHHUs aTOMOB
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3aKOHOMCpHOCTI/I W3MCHEHHS CBOMCTB XH-
MHUYCCKHUX O3JICMCHTOB U 06p3,3yeMBIX MU

Buneoypok:http://school-collection.edu.ru/

JIOTrUApaThl

8 MIPOCTHIX U CJI0KHBIX BEIIECTB IO IPYIIIAM

U TIeproJiaM
Ypox(AKnacc):https://www.yaklass.ru/p/hi

Cricre 6o6IICHIIe o mi !a/}l-klass/osnovnye-pqn|.at||a-|-zakony-

9 Tepll\: MATHZAUILT H ODODIICHHC SHARMH TO khimii-6931691/kharakteristika-
khimicheskogo-elementa-po-ego-
polozheniiu-v-periodiches_-6585752

Buasl xuMuyeckon cBA3u. MexaHu3Mbl Buneoypok:http://school-collection.edu.ru/

10 o0pa3oBaHMs KOBAJIEHTHOM cBs3U. Boso- Ypok

poaHas cBsi3b. MeXMONEKYISIPHbIC B3aU- (POII):https://resh.edu.ru/subject/lesson/63

MOJICHCTBUSA 32/

B .

AICHTHOCTD H BAICHTHbIC ]303M0)KHOCTH Buneoypok:http://school-collection.edu.ru/
11 aToMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYpPhI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIUHE- )

HUAX: COCTaB U HOMEHKJIATypa Buneoypox:http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/hi
mija/11-klass/khimicheskaia-sviaz-i-
stroenie-veshchestva-6927604/tipy-

BeniectBa MOJIEKYISIPHOTO Y HEMOJIEKY- kristallicheskikh-reshetok-6926175

13 JISIPHOTO CTpOeHUs. THUIbl KpUCTAIIINYE- https://www.yaklass.ru/p/himija/11-

CKHUX PEIIETOK U CBOKCTBA BEILIECTB klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-6927604/zavisimost-
fizicheskikh-svoistv-veshchestv-ot-tipa-
kristallicheskoi-res -6926176

Buneoypok: http://school-
14 [TonsTue o nucnepcHebIx cucteMax. [Ipen- collection.edu.ru/ Ypox

CTaBJICHUE O KOJJIOUJHBIX PacTBOpax (POL):https://resh.edu.ru/subject/lesson/49
39/

HcTuHHbBIE paCTBOPBI: HACHILIEHHBIE U HE- Buneoypok: http://school-

15 HACBIILICHHbIE, PACTBOPUMOCTh. Kpucran- collection.edu.ru/ Ypoxk

(POII):https://resh.edu.ru/subject/lesson/49
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4939/

CriocoObI BeIpaKEeHUST KOHIICHTPAIIUHU pac-

39/

[IpesenTtanus (MHDO-
YPOK):https://infourok.ru/prezentaciya-po-

16 himii-rastvori-sposobi-virazheniya-

TBOPOB = -
koncentracii-rastvora-i-veschestva-
2507208.html

Pemenue 3a1a4 ¢ uCnosib30BaHUEM OHSI- .

o $ . Pemry EI'O:https://ege.sdamgia.ru/ Buaeo-
17 THI "MaccoBas J10J1s1 paCTBOPEHHOIO BELIE- ) -
"on " ypok:http://school-collection.edu.ru/
cTBa'", ""MOJIsIpHAs KOHIIEHTpALUs
18 Kitaccudukanusi 1 HOMEHKIJIaTypa Heopra- Buneoypok: http://school-
HUYECKHX BEIIECTB collection.edu.ru/
19 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO

TeMe

KonTtponsHast pabora o Temam "CtpoeHue

atoma. [lepuoanueckuii 3akon u [lepuoau-

20 YecKasi CUCTEMa XUMHUYECKHUX JIEMEHTOB Pemry EI'O:https://ege.sdamgia.ru/

. Y. Menneneesa", "CtpoeHue BellecTsa.

MHuoroo6pasue BemecT"

Knaccudukanusa xumMru4ecKux peakui B )

Pucan . peaxtt Buneoypok:http://school-collection.edu.ru/

HEOPraHMYECKON 1 OpraHNYeCKON XUMHUHU. Vpox

21 3aK0H COXpaHEHHUS MAacChl BEIIECTB; 3aKOH .
P m (POL):https://resh.edu.ru/subject/lesson/49

COXpaHEHHUS U TMPEBPAICHUS SHEPTUU PU 38/

XUMHUYCCKUX PCAKIUAX -
Ypox(AKmnacc):https://www.yaklass.ru/p/hi

. ija/11-klass/khimicheskaia-kinetika-

TemoBbie 3 (HEKTHl XUMUYECKUX PEAKIIUH. iy - — "

22 Te MOXI/IMI/I(}I)S:JKI/Ie ABHCHI peaxd 6995740/teplovoi-effekt-khimicheskoi-
p yp reaktcii-termokhimicheskie-uravneniia-
6964761

Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX .

23 cre © YpaBHe ec Pemry EI'O:https://ege.sdamgia.ru/

PEaKM U TCPMOXUMUYCCKHUM YPABHCHUAM

CKopoCTh XMMHUYECKOHN peaklnu, e€ 3aBU- Buneoypok: http://school-

24 CHUMOCTb OT pa3nu4HbIX akTopos. Kara- collection.edu.ru/

JIN3 U KaTaJIu3aTOPhI



https://resh.edu.ru/subject/lesson/4939/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4938/
https://resh.edu.ru/subject/lesson/4938/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

25

I'omorenHsIe 1 Ir€TCPOrcHHbIC pCaKIIUU

Buneoypok:http://school-collection.edu.ru/

[TpakTnueckas padora Ne 1 o teme "Biu-

Buneoypok: http://school-

26 AHUE PasIHIHbIX Q)aKTnopOB Ha CKOpPOCTb collection.edu ru/
XUMHYECKON peakinu
OO6patumMbie 1 HEOOpATUMBIE PEAKIINU. an[eo_ypOK: http://school-
27 collection.edu.ru/
XUMHYECKOE paBHOBECHE
[TpakTrueckas paborta Ne 2 o reme "Bnu- yPOK(HKHaCC)I_htFDSZ//WV\'IW.\_/akk_iSS.I’U/D/hl
28 SHHE Pa3InYHbIX (JAKTOPOB Ha IOJ0KEHUE mija/11-Klass/khimicheskaia-kinetika-
p P " 6995740/khimicheskoe-ravnovesie-printcip-
XUMHYECKOT'0 PaBHOBECHUS le-shatele-6984763
DnekTponuTrdeckas auccounanus. Cuib- _
29 HBIC U cJIa0bIe JIEKTPOJIUTHI. CTENeHb Tuc- BHﬂeO.ypOK' http:/school-
collection.edu.ru/
COIMAIHU
Honnoe npoussenenue Boasl. Cpena Boj- ) _
30 HBIX PacTBOPOB. BomopoaHblii moka3aTenb BHHeO.ypOK' http://school-
collection.edu.ru/
(pH) pactBOpa
o Ypox(AKmnacc):https://www.yaklass.ru/p/hi
I'maponus coneit. Pea OTEKaroIue ot
31 BHJ;pT]J:H ax HHHKT ;;THPE TPOTERATOTIH mija/11-klass/khimiia-rastvorov-
PACTBOpax SICKTPOIHTO 7109506/gidroliz-solei-7126690
[Ipaktrueckas padbota Ne 3 o teme "Xu-
32 MUYECKHUE PEaKLM B pPaCTBOpax dJIEKTPO- Buneoypok:http://school-collection.edu.ru/
JTUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEaK- Buneoypok: http://school-
33 nuu. BaxxHelIe OKUCIMTEIIN U BOCCTa- collection.edu.ru/
HOBUTETTH
MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO- Bmleo_ypox: http://school-
34 collection.edu.ru/
HOHHOTO) OanaHca
Ypok(AKmnacce):https://www.yaklass.ru/p/hi
35 DIIeKTPOIN3 PaCTBOPOB U PACIIABOB Be- mija/11-klass/okislitelno-vosstanovitelnye-

meCTB

protcessy-7170109/elektroliz-rasplavov-i-
rastvorov-7161829
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https://www.yaklass.ru/p/himija/11-klass/okislitelno-vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
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36

Pemrenne 3aJlav Pa3JIMYHbIX TUIIOB

Pemry EI'D:https://ege.sdamgia.ru/

37 Pemenue 3a1ay pa3nuMaHbIX TUIIOB Pemry EI'D:https://ege.sdamgia.ru/
Buneoypox (MHTE-
PYPOK):https://interneturok.ru/lesson/che
38 CucremaTtu3zaiys U 0000IICHHE 3HAHUN 10 mistry/11-klass/bklassifikaciya-

TeMe "Xumnueckue peakiuu' himicheskih-reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-effekt-
himicheskih-reaktsiy

39 Konrposbhas '1'3a60Ta 1o Teme “Xumie- Pewmry EI'O:https://ege.sdamgia.ru/
CKHE PEAKIIHH
I1 IT - .
ONICHIE HEMETAILTIOB B £ ICPHONITIC Buneoypok:http://school-collection.edu.ru/
CKOH crcTeMe XMMHUYECKUX 3JIeMEeHTOB /1. Vpox
40 num 0 .
CHACIICEBA 1 OCOBCHHOCTH CTPOCHHA (POII):https://resh.edu.ru/subject/lesson/59

ux aroMoB. OU3NYECKUE CBONCTBA HEMeE- 30/

TaJIJIOB 39/
Buneoypok:http://school-collection.edu.ru/

41 AnoTponusi HEeMETauIoB (Ha IpUMEpe Ypok

KHUCTIOpoJia, cephl, hocdopa u yriaeposaa) (POII0):https://resh.edu.ru/subject/lesson/59
39/

42 Bonopox: HOHX%HHG’ (pusiaecine n xu- Buneoypok:http://school-collection.edu.ru/

MHYECKre cBOMCTBA. ['mapuasl

[anoreHbr: HaXOXKIECHAE B IPUPO/IE, CIIO- VYpok(AKnacce):https://www.yaklass.ru/p/hi

43 coOBI OTy4eHuUs1, PU3NUECKUE U XUMUYe- mija/11-klass/kharakteristika-nemetallov-

CKHE CBOWCTBA 7269055/nemetally-viia-gruppy-7265030

" ) Ypox(AKmnacc):https://www.yaklass.ru/p/hi
44 Tanorenoson0po/isl. BaxcHediiue Kucio mija/11-klass/kharakteristika-nemetallov-
POACOICPIATIIE COCIMHEIHA TaTOTCHOB 7269055/nemetally-viia-gruppy-7265030
JlabopaTopHble U IPOMBIILIIEHHBIE CIIOCO- Ypox(AKmnacc):https://www.yaklass.ru/p/hi
45 ObI oTy4yeHus rasioreHoB. [I[puMenenmne mija/11-klass/kharakteristika-nemetallov-
TaJIOTeHOB U UX COCTUHEHUH 7269055/nemetally-viia-gruppy-7265030
[TpakTuueckas padota Ne 4. Pemenue skc-
46 NEpUMEHTaIbHBIX 3a/1a4 1o Teme "l'anore- Pemry EI'O:https://ege.sdamgia.ru/

HbI
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://ege.sdamgia.ru/

Kucnopox: nabopatopHblie M TPOMBIIILICH-
HBIE CIIOCOOBI MOTY4eHUs, PU3HUECKUE U

VYpox(Sxmnacc):https://www.yaklass.ru/p/hi
mija/11-klass/kharakteristika-nemetallov-

47 xumudeckue cBoiicta. O30H. [Ipumenenue 7269055/nemetally-via-gruppy-7265029/re-
KHCIIOPOJIa U 030HA b0ec05c3-9505-4e21-afe0-9ebldda3d2b4
Buneoypox (MHTE-
PYPOK):https://interneturok.ru/lesson/che
48 OKcuibl U IEPOKCUIBI mistry/11-klass/osnovnye-klassy-
soedineniy-ih-svoystva-i-tipichnye-
reaktsii/oksidy
49 Pemenue 3a1a4y pa3nu4HbIX TUTIOB
Cepa: HaxXOXKJIEHUE B PUPOJIE, CIIOCOOBI Buneoypox (HH_TE'
PYPOK):https://interneturok.ru/lesson/che
50 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE : -
CBONCTRA mistry/11-klass/osnovnye-metally-i-
nemetally/kislorod-sera
Ypok (MHOOPMY-
POK):https://infourok.ru/rabochaya-tetrad-
1 -
> Ceposozopox, cybup: dlya-podgotovki-k-ege-konspekt-po-teme-
serovodorod-sulfidy-11-klass-6532221.html
Ypok (MHOO-
KHCI0POJICO/IEpIKAIITHE COEMHEHHS CEPBL. YPOK):ht_tps://|nfourok.ru/konspekt—dlva—
52 N N podgotovki-k-ege-rabochaya-tetrad-dlya-
Oco0eHHOCTH CBOMCTB CepHON KHCIOTHI - - e
uchashihsya-kislorodnye-soedineniya-sery-
11-klass-6532430.html
[TpakTuyeckas pabora Ne 5. Pemenue skc-
53 MepUMEHTAIbHBIX 3a/1a4 1o TeMe "Cepa u Pemry EI'D:https://ege.sdamgia.ru/
e€ coeuHeHUs"
A3OT: HAXO)X/EHHE B PUPOJE, CNIOCOOEL Buneoypok:http://school-collection.edu.ru/
54 MOJIy4eHusl, PU3NYECKUE U XUMUUECKHE
CBOMCTBAa. AMMMAK, HUTPHU/IbI
55 Kucnopoacoaepxaiine coeTuHEHUS a30Ta. Buneoypok:http://school-collection.edu.ru/
OcoOEHHOCTH CBOWCTB a30THOW KHCIIOTHI
56 IIpumencrne asora i €ro COCANHCHMUA. Buneoypok:http://school-collection.edu.ru/

A3oTHBIE y1OOpeHHs
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dochop: HaxOXKIEHHE B IPUPOJE, CIIOCO-

Buneoypok:http://school-collection.edu.ru/

S7 OBl moTydeHus1, Gu3nyecKre 1 XUMHUIECKUe
cBoricTBa. Dochuas u hochun
59 Oxkcunsl pocdopa, pochopconepxaine Buneoypok:http://school-collection.edu.ru/
kucinoTsl. Comu hocopHOI KUCTOTHI
II . .
59 pumenenue pocopa u ero coeMHeHHil Buneoypok:http://school-collection.edu.ru/
dochopHbIe yToOpeHHs
[TpakTuueckas pabota Ne 6. Perenue skc-
60 MepUMEHTAIBHBIX 3a/1a4 110 TeMe "A30T u Buneoypok:http://school-collection.edu.ru/
docdop u ux coenuHeHUs"
VYrnepoa: HaxoXIeHUE B IPUPOIE, aJlIo- )
poZ A PHpOAC, Buneoypok:http://school-collection.edu.ru/
61 TponHble MOAU(UKAINHT; PUINIECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
62 Oxkcup yrinepona(Il), oxcun yrinepona(IV), Buneoypok:http://school-collection.edu.ru/
yroJibHas KHCIIOTA U €€ CONH
63 Peuienne 3a1a4 pa3au4HbIX TUIIOB Pemry EI'O:https://ege.sdamgia.ru/
KpemHunii: HaxoxaeHre B IPUPOAE, CIIOCO- .
P 1 PHPOAE, Buneoypok:http://school-collection.edu.ru/
64 OBl OJTyueHus!, PU3NYECKUE U XUMUUECKHE
CBOMCTBA
kcua kpeMHus(I1V), kpeMHHEBast KUCI0Ta .
65 Oxcnz kpe (IV), xpe © crotd, Buneoypok:http://school-collection.edu.ru/
CUJTMKATHI
IT 7. .
66 PUMCHCHHE KPEMHHA 1 Cro COC/IMHCHIHI Buneoypok:http://school-collection.edu.ru/
CrekI10, ero noixy4eHue, BUAbl CTEKIIa
67 Pemenue 3aga4 pa3amyHbIX TUIIOB Pemry EI'D:https://ege.sdamgia.ru/
CuctemaTtuzanusi 1 0000IIEHHUE 3HAHUH 110 .
68 i H " m Pemry EI'D:https://ege.sdamgia.ru/
teme "Hemerasnisl
KonTponbnas pabora no teme "Hemerain- .
69 mi" po paora 1o Teve "Heme Pemry EI'D:https://ege.sdamgia.ru/
A % - .
70 HAJH3 PE3YIITATOB KOHTPOIBHOH pado Pemry EI'O:https://ege.sdamgia.ru/
ThI, KOPPEKIIHSI OIIHOOK
el [Tonmoxenune metamios B [lepuoauyeckoit Buneoypok:http://school-collection.edu.ru/

CHCTEME XMMHYECKHX dIeMeHTOB. Oco0eH-

VYpok (ILludbposas 6ubmmoTe-
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HOCTH CTPOCHUA IJICKTPOHHBIX 000JI0UEK
aTOMOB MCTaJIJIOB

OO6mue ¢puznyecKkre CBOMCTBA METAJLIOB.

Ka):https://app.onlineschool-1.ru/11-
klass/himiya/metally/article

Buneoypok :http://school-

72 [IpumeHeHne MeTaJlJIOB B OBITY U TEXHUKE collection.edu.ru/
Ypox(PDII):https://resh.edu.ru/subject/les
73 CnaBel MeTaioB. Koppo3usi MmeTamioB son/4961/ Buneoypok:http://school-
collection.edu.ru/
Ypok(POI):https://resh.edu.ru/subject/les
74 Pewienue 3a1au pa3auyHbIX TUIIOB son/4961/ Bwupneoypoxk:http://school-
collection.edu.ru/
DIIEKTPOXUMUYECKU P HAIPSHKEHUM
75 MeTaiioB. O01mue crocoob! NOTyYEHHS Pemry EI'O:https://ege.sdamgia.ru/
METaJUIOB
OO61mas xapakTepucTuka MeTamioB [A-
rpynus! lleppoanyeckoi CuCTEMbI XUMH-
76 YECKMX JJIEMEHTOB. HaTtpuii U Kajmi: 1o- Buneoypok: http://school-
nydeHue, GU3NIECKue U XUMUIECKUE collection.edu.ru/
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
1 UX COCTMHESHUH
O6mas xapakTepucTika MetamioB [1A-
rpynisl [leproauyeckoi CuCTEMbI XUMH-
77 YeCKUX DIJIEMEHTOB. Maruuil 1 KajabIui: Buneoypok: http://school-
nonyueHue, GU3ndeckue U XUMHUIECKHe collection.edu.ru/
CBOMCTBA, MPUMEHEHNE MTPOCTHIX BEIIECTB
U UX COSTUHECHUN
Ypok(AKmnacce):https://www.yaklass.ru/p/hi
78 KécTrkocTh BOJBI U CLIOCOOHI €€ yCcTpaHe- miia/ll-klass/kharakteristika-metalIov-
HUSA 7200709/zhestkost-vody-i-sposoby-ee-
umensheniia-7228154
Ypok(AKmnacce):https://www.yaklass.ru/p/hi
o mija/11-klass/kharakteristika-metallov-
79 AJIOMHEHH: TIOTYICHHE, GH3MIECKHE 1 7200709/0bshchaia-kharakteristika-

XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

metallov-ia-iiia-grupp-7183916/re-
6cc74465-dfa5-4f80-9339-a20ef511dc62
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AmM@oTepHbIe CBONWCTBA OKCHIA U THIPOK-

Buneoypok:http://school-collection.edu.ru/

80 cU/a aJIOMUHUS, TUAPOKCOKOMILIECKCHI 1 0 0 Ypok(POII):https://resh.edu.ru/subject/les
QTIOMUHMS, UX TTPUMEHEHNE son/4960/
81 Pemenue 3a1ay pa3nuaHbIX TUIIOB 1 0 0 Pemry EI'D:https://ege.sdamgia.ru/
[Tpaktuueckas padora Ne 7. Pemrenue skc- B -htto://school
82 NepUMEHTANBHBIX 33J1a4 1o TeMe "MeTai- 1 0 1 MAICOYpOK:NIL.//SCNO0]-
" collection.edu.ru/
JIbI TJIABHBIX MOJATPYII
OO01mas xapakTepuCcTHKa METaUIOB T000Y- )
. B :http://school-collection.edu.r
83 HbIx noarpymni (b-rpynm) [epunonudeckoii 1 0 0 uaeoypox:http://school-collection.edu.ru/
CUCTEMbl XMMHUYECKUX JIEMEHTOB
84 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA XpO- 1 0 0 Buneoypok:http://school-collection.edu.ru/
Ma ¥ €r0 COCIMHEHUH, NX IPUMCHEHHUE
Baxwueiimume coenunenust mapraana. Ilep- .
a praf p Buneoypok:http://school-collection.edu.ru/
85 MaHTraHaT KaJiksl, €Er0 OKUCIUTEIbHBIE 1 0 0
CBOMCTBA
Ou3nyecKkue U XUMHUYECKHE CBOIMCTBA Ke- .
o Ypok(POI):https://resh.edu.ru/subject/les
86 ne3a u ero coenuHeHui. [lonydenne n 1 0 0 son/3534/
MIPUMEHEHHUE CIUIaBOB Kele3a -
87 dusnyeckue U XUMUYECKUE CBOMCTBA MeauU 1 0 0 Buneoypok:http://school-collection.edu.ru/
1 €€ COCIMHEHUH, UX TPUMEHECHHUE
®du3nvecKue U XMMUYECKUE CBOMCTBA IIUH- .
. " Ypox(POI):https://resh.edu.ru/subject/les
88 Ka U €ro COeMHEHUN, UX IPUMEHEHHE. 1 0 0 son/3534/
FHleOKCOKOMnneKCLI IIUHKA -
[Ipaktuueckas padora Ne 8. Pemenne sxc-
89 NEpPUMEHTaIbHBIX 3a/1a4 1o Teme "Merai- 1 0 1 Pemry EI'O:https://ege.sdamgia.ru/
761 TOOOYHBIX MOArpyHH"
90 Pemenue 3a1a4 pa3nu4HbIX TUIIOB 1 0 0 Pemry EI'O:https://ege.sdamgia.ru/
91 Obobmene u CHCTeMa,,T V3AHHA H?,yquHo_ 1 0 0 Pemry EI'D:https://ege.sdamgia.ru/
ro Marepuana no reMe "MeTambl
92 KonTponbhast pabota no teme "Mertamibt" 1 1 0 Pemry EI'D:https://ege.sdamgia.ru/
A 7 - .
93 HAH3 PE3YIITATOB KOHTPOIBHOH pado 1 0 0 Penry EI'D:https://ege.sdamgia.ru/

ThI, KOPPEKIHS OIIHOOK



http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

Ponp xuMun B o0ecieueHUuN YCTOfIQHBOFO

Ypox(PO1I):https://resh.edu.ru/subject/les

94 pa3BuTus yenoseuecTsa. [lonsTue o Hayu- 1 son/3514/
HBIX METOJ]aX UCCIIEIOBAaHHS BEILIECTB -
HayuHble mpUHIMITBI OPraHU3alud XUMHU- .

v PHHK P H Ypox(PDII):https://resh.edu.ru/subject/les

95 YEeCKOro Mpou3BOACTBA. [I[poMblnIeHHbIE 1 son/3514/
CIocoObI OTyYEHUS] BAXKHEHUIIIUX BEIIECTB -

96 XHMHUHECKOE 3arPASHEHNE OKpYKaIOlICHH 1 Buneoypok:http://school-collection.edu.ru/
CpeZbl M €r0 MOCIEICTBUS

97 XuMus 1 310pOBbE YyesoBeka. Jlekap- 1 Buneoypok:http://school-collection.edu.ru/
CTBEHHBIE CPEJICTBA

98 KM T Pox, xuvin B obecnetenun 1 Buneoypok:http://school-collection.edu.ru/
MUTICBON OE30IMaCHOCTH
K - .

99 OCMETHECKUE 1 NaphIoMEpHEIE CPEzL 1 Buneoypok:http://school-collection.edu.ru/
cTBa. beiToBass XUMMS
XuMus B CTpOUTENBCTBE. BaskHenmue

100  crpouTenbHbIE M KOHCTPYKIIMOHHBIE MaTe- 1 Buneoypox:http://school-collection.edu.ru/
puansl

101 Xumus B CeIbCKOM X03siiicTBe. Opranuye- 1 Buneoypok:http://school-collection.edu.ru/
CKUE M MUHEpaJIbHbIEe yI00peHUs

102 TCeI;CeTeMaTmaHHH 1 0600merHe 3HARMHA 10 1 Pemry EI'D:https://ege.sdamgia.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPO- 102

I'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun
B.B.; nox penaknueit Jiyanna B.B., O01iecTBo ¢ orpaHM4eHHON OTBETCTBEH-
HOCTBIO «/IPODA»; AkinonepHoe odmiectBo «M3aarensctBo «IIpocsere-
HHE

Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [lpo3nos
A.A., Jlyaun B.B.; noxa penakuueii Jlyauna B.B., O61iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odmecTBo «M3aaTenbcTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Epsirun /1. I1., HIumkun E. A. MeTtoauka penieHus 3a1ad no XuMuu: y4eo.
ocodue Uil CTYIEHTOB Iell. UH-TOB 110 01oJ. 1 xuMm. criell. — M.: IIpocsere-

Hue, 1989. — 176 c.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
MHTEPHET

Ypoxk (PDIII) https://resh.edu.ru

(AKmnacc) https://www.yaklass.ru

bubmmnoreka IIOK https://m.edsoo.ru

Peury EI'D: https://ege.sdamgia.ru/
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