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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMMa 1o XMMHH Ha yPOBHE CpeIHEro o0IIero oopasoBanus pazpaboTana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Neo
273-®3 «O6 obpazoBanum B Poccuiickoit denepanumy», TpeOOBaHUN K pe3yiabTaTaM OCBOSHHS (enepanbHOi 0O0pa3oBaTeIbHON MPOTPaMMBI
cpenuero obuiero oopaszosanusi(@OIl COO), npencrasieHHbx B eaepaibHOM rocyiapcTBeHHOM obpaszoBarensHoM ctangapte COO, ¢ yuérom
Konuenmun npenogaBanust yaeOHOTo mpeamera « XuMus» B 00pa30BaTeNIbHBIX opranu3anusix Poccuiickoit denepannu, peaan3yonmx OCHOBHbIE
o0Opa3oBaTesIbHbIE TPOTrPaMMBbI, U OCHOBHBIX TOJIOkeHUH «CTpaTerun pa3BuTusl Bocriutanus B Poccuiickoit denepanun Ha nmepuo o 2025 roga»
(Pacnopsixenue IlpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMUsl Ha ypOBHE YriayOJIEHHOTO M3y4EHMs 3aHMMAaeT BaXHOE MECTO B CHUCTEME €CTECTBEHHO-HAay4yHOro oOpas3oBaHus ywamuxcs 10-11
KimaccoB. M3ydeHue mpenmeTa, peaquzyeMoe B YCIOBHUAX aH(GEepeHIIMPOBAHHOTO, NPOGUILHOTO OOY4YeHHs, NPH3BaHO O00ECTICUHUTH
00111€00pa30BaTENbHYI0 U OOLIEKYJIbTYPHYIO MOJTOTOBKY BBITYCKHMKOB IIKOJIBI, HEOOXOOUMYIO IJI aJaNnTalld UX K OBICTPO MEHSIOLIMMCS
YCIIOBUSIM KH3HU B COLIMYME, a TakKe ISl MPOJOJDKEHUS oOydeHHus B OpraHU3alusX MpogecCHOHAIbHOr0 00pa3oBaHUs, B KOTOPBIX XHUMHUS
SBIIETCS OJTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamme nmo XuMuu HazHau€HHUE MpeaAMETa « XUMUS MOJIyYaeT MOAPOOHYI0 HHTEPIIPETAIIMIO B COOTBETCTBUHU C OCHOBOMOJIATrAlOIIHMHU
nosoxeHussiMu @I'OC COO o B3auMOOOYCTIOBJICHHOCTH IICJICH, COMEpKaHUs, PE3yJbTaTOB OOYyYEeHHS W TPEOOBAaHWUN K YPOBHIO IMOATOTOBKH
BBITYCKHUKOB. CBUJIETEILCTBOM TOMY SIBJISIOTCS CJIEAYIOIINE BBIOIHIAEMbIE IPOTPAMMOM 10 XUMUHU (PYHKIIUU:

e uH(}pOpPMALIMOHHO-METOAUYECKas, peaju3alus KOTOpoH oOecredrBaeT MOJydeHUE NPEJCTaBICHUS O IeNAX, COAEpKaHWH, OOIIeH

CTpaTeruu 0O0yueHUs!, BOCIIUTAHUS U PA3BUTUS O0yUarOIUXCs CPEACTBAMU IPEAMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO NMPOpuIIs;

® OpraHM3allMOHHO-TUIAHUPYIOILIAs, KOTOpas IMpeaycMaTpUBaeT OIpe/esieHHe: MPHUHIMIIOB CTPYKTYpUPOBAaHUS U TMOCJEI0BaTEIbHOCTH
n3yueHust yqeOHOro MarepHasa, KOJMYECTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTePHCTHUK; MOAX0/0B K (POPMUPOBAHUIO COIEPIKATEILHON
OCHOBBI KOHTPOJISI M OLEHKHM 00pa30BaTENBbHBIX JOCTIDKECHHH OOYdYalOMIMXCs B PaMKax HTOTOBOW aTTecTaliuil B (OopMe €IUHOTO
roCy/IapCTBEHHOT'0 HK3aMeHa 10 XUMUHU.

[Mporpamma asist yriyOI€HHOTO U3YUEHUS] XUMHHU:

e YCTaHABIMBAaE€T WHBApHAHTHOE IMIPEIMETHOE COJEep)KaHue, o0sf3aTeabHOe [JIsI M3y4eHUS B paMKax OTAEIbHBIX MpPOQUIIeH,
IpeaycMaTpUBaeT pacipeieieHue U CTPYKTYpPUPOBAaHHUE €ro M0 KilaccaM, OCHOBHBIM COJIepKaTeIbHBIM JTHHUSM/pa3ienaM Kypca;

e 1aéT MpUMEpHOE paclpeeseHre yueOHOro BpeMEHHU, pEKOMEHAYEMOT0 JIsl U3y4eHUs OTAENIbHBIX TeM;

e [peasiaraeT INPUMEPHYIO IIOCJIEN0BAaTEIbHOCTh H3y4yeHUs y4yeOHOro Marepuasa C Y4€TOM JIOTUKM IIOCTPOEHHMS  Kypca,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBI3EH;

e JaéT METOJMYECKYI0 HHTEpIpeTaluio Ieled M 3a7ad M3ydeHHs] IpeaMeTa Ha YriayOJE€HHOM YypOBHE C YYETOM COBPEMEHHBIX
MIPUOPUTETOB B CHUCTEME CPEAHEro OOLIero o0pa3oBaHUs, COAEPIKATENLHOW XapaKTEPUCTHKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOECHHUS
OCHOBHOU 00pa30BaTeILHON MPOrpaMMBI CPEIHEr0 O0IIero o0pa3oBaHus (JIMYHOCTHBIX, METANIPEIMETHBIX, TIPEIMETHBIX), & TAKKE C
y4€TOM OCHOBHBIX BHJIOB Y4EOHO-TI03HABATENIbHBIX JCHCTBUI 00y4YaroIIerocs o OCBOCHUIO COJIEPKaHuUs IIPeIMeETa.

ITo BceM Ha3BaHHBIM MO3UIMSIM B IMPOTrpaMMe MO XUMHH MPEeTyCMOTPEHA MPEEeMCTBEHHOCTh C O0YyYEHHEM XMMHUHU Ha YPOBHE OCHOBHOI'O

obmiero oOpa3oBaHMs. 3a TpeleilaMH yCTAaHOBJICHHON MPOTrpaMMOl MO XUMHH 00s3aTCIIbHON (MHBAPHAHTHOM) COCTABIIIONICH COICpIKaHUS



y4eOHOro npeamMera «XUMHUs» 0CTAETCSI BO3MOKHOCTh BBIOOPA €ro BapUaTUBHOM COCTABIIAIONIEH, KOTOpas T0JIKHA ONPEAEISATHCS B COOTBETCTBUU
C HaIpaBJICHHEM KOHKPETHOT'O IPOQHIIs 00ydeHusl.

B cootBercTBUM ¢ KoHuUenTyaidbHbIMU TojoxkeHusIMU DPI'OC COO o Ha3HaueHUM TNpPEeAMETOB 0a30BOr0 U YIriIyOJEHHOTO YpOBHEH B
cucreMe auddepeHnpoBaHHOr0 00y4YeHHs HAa YPOBHE CPEIHEro 001Iero o0pa3oBaHusl XMMHUs Ha YPOBHE YIIIyOJIEHHOTO U3YUYEeHHs HalpaBjeH Ha
peanu3auio NPeeMCTBEHHOCTH € MOCTIEIYIOLINM TAloM MOIY4YeHUs] XUMHUUECKOTr0 00pa30BaHus B PaMKax M3YUYEHHUS CIICIHATbHBIX €CTECTBEHHO-
Hay4YHbIX ¥ XUMHUYECKUX JUCLMIUIMH B By3aX M OpraHM3allUAX CpelHero mnpodeccruoHaibHOro oOpa3oBaHus. B 3Toll cBs3M u3yueHue nmpeamera
«XUMUS» OPUEHTHUPOBAHO IMPEUMYIIECTBEHHO HA PaCIIUPEHUE U YIJIyOJIEHHE TEOpPETUYECKOM M NMPaKTHUECKOM MOATOTOBKHM OOYdYaroLIMXCH,
BHIOpABIINX OMNpENeNEHHBI NpOoQMIb O0y4eHHsS, B TOM YHCJIE C NEPCHEKTHBOW MOCIEIYIOUIETO IMOJyYeHHs] XUMHUYECKOTO 0Opa3oBaHHS B
opranuzamusax npodeccruonansHoro oopazoanus. Hapsay ¢ atum, B cBete TpeboBannii ®I'OC COO k mraHUpyeMbIM pe3ysibTaTaM OCBOCHUS
¢benepanpHOl 00pa3oBaTeIbHOI MPOrpaMMbl CPETHETO OOIIEro 0Opa3oBaHUs U3YUEHHE MpeIMeTa «XUMUS» OPUEHTHPOBAHO TAKXKE Ha pelIeHHE
3aJa4 BOCIUTaHMS M COLMAIBHOIO pa3BUTHA OOydyarolMxcs, Ha (OPMHPOBAHUE Y HHMX OOILUEHMHTEIUIEKTYyaJdbHBIX YMEHUH, YMEHMH
panMoHanu3ay y4eOHOro Tpyaa U 0000IEHHBIX CIOCOOOB JIEATENFHOCTH, UMEIOIUX MEXIUCIUIUITMHAPHBIN, HaAlIPeIMETHBINA XapakTep.

CocTaBisomuMu peaMera «XUMUs» Ha YPOBHE YTIYOJEHHOTO M3YUEHUS SBISIIOTCS YTIyOJIEHHBIE Kypchl — «OpraHuyeckas XUMUs» U
«O0mas u HeopraHudeckas XuMmus». [Ipu ompeneneHuM NOAXOAOB K OTOOPY M CTPYKTYpHOW OpraHM3allUU COJEp’KaHHUsA 3TUX KYypCcOB B
porpamMMe Mo XMMHUU 3a ocHOBY NpUHATHI nojoxkeHus PI'OC COO o paznuuusx 6a30BOro M yriyoJaéHHOTO YpOBHEH H3ydeHus npeaMera.

OcHoBy cozepkanusi KypcoB «Opranmueckass xumus» u «OOmast ¥ HeopraHMYecKas XUMHS» COCTABISIET COBOKYITHOCTH MPEIMETHBIX
3HAaHUM M yMEHMH, OTHOCSIMXCA K 0a30BOMY YpOBHIO M3y4Y€HHs IpeaMeTa. JTa CUCTeMa 3HaHUI IOJydaeT ONpeiel€HHOE TEOPEeTHYECKOe
JIOTIOJTHEHHE, TIO3BOJISIIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIuil 00bEM (hakToMOrnueckoro mMarepuana. Tak, Ha yriiyOJIEHHOM YpOBHE
M3yUeHHsI TpeaMeTa oOecreyeHa BO3MOXKHOCTh 3HAYHMTEIBHOTO YBENHYEHHUS O00BEMa 3HAHMM O XMMHUYECKUX DJIEMEHTaX M CBOWCTBaX HX
COEJIMHEHUI Ha OCHOBE PACIIMPEHHUs U YTIyOJIeHUs] IPECTaBICHUIA O CTPOCHUN BELIECTBA, XMMUYECKON CBSA3HM M 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakluii, pacCMaTpUBAEMbIX C TOYKHU 3PEHUS XMMHYECKOW KUHETUKH U TEPMOJMHAMUKU. M3ydeHne nepuoaudeckoro 3akoHa u llepuogunueckon
CHCTEMBbl XMMUYECKHX 3JIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHUUYECKUX MIPEICTABICHUAX O CTPOCHUHU aToMa. X MMUYECKasl CBS3b
OOBSICHAETCS C TOYKM 3PEHMS SHEPreTUYECKMX H3MEHEHHH NpHu e€ oOpa3oBaHMM W pa3pyLICHUM, & TAKXKEe C TOYKU 3PEHUS MEXaHM3MOB €&
oOpa3zoBanus. V3ydyeHue THIIOB peaKIMid TOMONHAETCS (OPMHPOBAHUEM NPEACTABICHUH 00 IMEKTPOXMMHUYECKHX MpOoIleccax M IJICKTPOIU3e
pacIiaBoB U pacTBOPOB BelIECTB. B Kypce opraHndeckoil XMMUM NPU PaCCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COEAMHEHUH yaensercss ocoboe
BHUMaHHE BOIIPOcaM 00 31EKTPOHHBIX 3(h(eKTax, 0 B3aUMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.

Oco0oe 3HaueHue UMEET TO, YTO Ha COJAEpKAHHE KYypCOB XMMMH YIIyOJEHHOTO YPOBHS M3yUYEHHS NI KIACCOB ONPEAENIEHHOTO Mpoduis
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY U XapakTep JOMOJIHEHHUH K 001Iel cucteMe NpeJMETHBIX 3HaHW) OKa3bIBAIOT BIUSHUE CMEXKHbIE IPEIMETBHI.
Tax, HampuMep, B COAEPKAHUU MPEAMETa Ui KJIACCOB XUMHKO-(PU3NYECKOTo npoduis 0ojblioe 3HaYeHHE OYAyT MMETh 3JEMEHThl y4eOHOro
MaTepuaia o oomeil xumuu. [Ipu u3ydeHun npeamera B JaHHOM cllydae akLEHT Oy[eT cleslaH Ha OOIIHOCTb METOAOB MO3HAHHUSA, OOIIHOCTh
3aKOHOB M TEOpUH B XMMHUHM M B (U3UKE: aTOMHO-MOJIEKYJSpHAas TEOpHs (MOJIEKYJspHas TeopHs B (PU3UKE), 3aKOHBI COXPAHEHUS MacChl U
SHEPIHUH, 3aKOHbI TEPMOANHAMUKH, HIEKTPOIN3A, MPEACTABICHUS O CTPOCHUM BEIIECTB U IPYTO€.



B 10 Xxe BpeMs B colepXKaHHUU IpeaMeTa JUIsl KIacCOB XMMHUKO-OMOJOTMYECKOro mpoduis OoJbLINi yAenbHBIH Bec OyAeT HUMETb
opranudeckas XxuMusi. B 3ToM ciyyae mpenocTaBisieTcss BO3MOXKHOCTB Ui 0ojee 0OCTOSTENIbHOIO PACCMOTPEHUSI XMMHUYECKOW OpraHu3aluu
KJIETKU KaK OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOI BXOJAT, K IPUMEPY, TAKHE CTPYKTYpHbIE KOMIIOHEHTHI, KaK JTUMUAbI, O€JIKH, YTrIeBOIbI,
HYKJIEMHOBBIE KUCJIOTBI U Apyrue. [Ipu 3ToM 3HaHuS 0 COCTaBe U CBOMCTBAaX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIyKaT
OCHOBOM JIJIsl U3Y4EHUS CYIIIHOCTHU MPo1eccoB (POTOCUHTE3A, ABIXaHUsI, TUIEBAPECHUSI.

B muiane (opMupoBaHUS OCHOB HAay4yHOTO MHPOBO33PEHMS, OCBOCHHS OOLIEHAYYHBIX METOJIOB IO3HAHMS M OIBITA MPAKTHYECKOTO
NPUMEHEHHs HAy4YHbIX 3HAHUN H3ydyeHHE MpeaMmeTa «XUMUs» Ha YriyOJEHHOM YpPOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SIX C y4eOHBIMHU
IpeMeTaMu, BXOJSALIMMHU B COCTaB IMpeaMETHBIX obnacteil «EcTtecTBeHHO-HayuHble npeaMeTsl», «MaTtemaThka u uHpopmatuka» u «Pycckuit
A3BIK U JIUTEpATypa.

[Tpu n3yuennn yuebHoro npeamMera « XMMHUs» Ha YriyOJIEHHOM YpOBHE TakXke, KaK Ha yPOBHE OCHOBHOTO M CPEHET0 0011ero oopa3zoBaHus
(Ha 6a30BOM ypOBHE), 3aJa4eil NEPBOCTEIICHHOW 3HAYMMOCTH SBJIAECTCS (OPMHPOBAHHE OCHOB HAYKM XHMHH KakK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUUECKOM eTETbHOCTH YelloOBeKa M OIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. Pemienue aToi 3ajaun Ha yriayoJaéHHOM
YpOBHE U3yU€HUs IpeaIMeTa NpeAroaaracT pealu3aluio Takux Leael, Kak:

e (opMuUpOBaHME MPEACTABICHUI: O MaTepPUaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX MU MO3HABAEMOCTH SIBJICHUN MPHUPOJBI, O MECTe
XMMHU B CHCTEME €CTECTBEHHBIX HAyK M €€ BeIyIIEH poJid B 00ECTIEYCHUH YCTOWYMBOTO Pa3BUTHSI YEJIOBEYECTBA: B PEIICHUH MPOOIEM
9KOJIOTUYECKOH, SHEPreTHYeCcKOM U MUILEBOH 0€301MacHOCTH, B pa3BUTHH MEAMLIMHBI, CO3JaHUHM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB
SHEpPruu, B 00ECIEeYeHUH PallMOHAIBFHOTO MPHUPOOIONb30BaHMs, B (POPMUPOBAHUM MHUPOBO33PEHHS M OOIIEeH KYJIbTyphl YeJoBeKa, a
TaKXKe HKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U IIPUPOTHOM CpeIe;

® OCBOCHHE CUCTEMBbI 3HAHUH, JISKAIMX B OCHOBE XMMUYECKOH COCTABIISAIOLICH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa: (pyHIaMEHTAIbHBIX
MOHSTHUM, 3aKOHOB U TEOPUIM XMMHH, COBPEMEHHBIX IMPEACTABIECHUI O CTPOECHUU BEILECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOAMHAMUUYECKUX U KUHETHUECKHUX 3aKOHOMEPHOCTAX NPOTEKAHUS XMMHUYECKHUX PEaKLUi, O
XMMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIIEPCHBIX CHCTEMAX, 00 OOIIMX HayYHBIX MPUHLIUIAX XUMUYECKOTO IIPOU3BOCTBA;

e (opMupoBaHHME y OOYYaIOLIMXCS OCO3HAHHOIO INOHUMAaHMSA BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUH sl OOBACHEHMS
KITIOYEBBIX UACH U MpoOJeM COBPEMEHHOW XMUMMH, JJsi OOBSICHEHUSI U TMPOTHO3UPOBAHMUS SBICHHUN, UMEIOIMX €CTECTBEHHO-HAYUHYIO
MPUPOAY; TPAMOTHOTO pPELIeHMs NMPOOJeM, CBA3AHHBIX C XMMHEH, MPOrHOZUMPOBAHMSI, aHAIM3a M OLEHKU C MO3ULUN IKOJIOTHYECKOU
0€3011aCHOCTH TOCIEACTBUI OBITOBOM M MPOM3BOJCTBEHHOM NESATEIBHOCTH YEJIOBEKA, CBA3aHHOW C XMMHYECKMM IPOU3BOJICTBOM,
HCII0JIb30BaHUEM U NepepabOTKON BELIECTB;

e yriyOJeHHe MPEACTaBICHUM O Hay4YHBIX METOJAaxX MO3HAHUs, HEOOXOJUMBIX Ul NMPHOOPETEHUs YMEHUN OpPHEHTUPOBATHCS B MHpE
BEIIECTB M OOBSICHEHNUSI XUMUYECKUX SBJICHHUN, IMEIOINX MECTO B IIPUPOJIE, B IPAKTUIECKOM IEATEIBHOCTH U TOBCETHEBHOM KU3HU.

B nnane peanuszanuu nepBoodepeHbIX BOCIIMTATENbHBIX U PA3BUBAIOIIMX (DYHKIMI LEJIOCTHOM CHCTEMBI CpEAHEro o01ero oopa3oBaHus Mpu
U3YyYEHHH IpeaMeTa «XUMUs» Ha YriIyOJEHHOM ypOBHE 0CO0YI0 aKTyallbHOCTh MPHOOPETAIOT TaKue LEIH U 3a7a4M, KaK:

e BOCINUTaHHE YOEXKIEHHOCTH B IIO3HABAEMOCTHU SIBJICHUH NPUPOABI, YBaXKEHHUS K IPOLECCY TBOPUECTBA B OOJACTH TEOPETUYECKUX U

MPUKIIAJAHBIX UCCIEIOBAaHUN B XUMUH, (POPMUPOBAHNE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHI HAYKH;



® pa3BUTHEC MOTHBAIMM K OOYYCHHIO M TIO3HAHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJID W CaMOBOCIIMTAHHIO HAa OCHOBE YCBOCHUS
00IIeYeTOBEYECKUX [IEHHOCTEH;
® pa3BUTHE IIO3HABATCIILHBIX HMHTEPECOB, WHTEUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH oOy4aromuxcs, (GOPMHpPOBAHHUE Yy HHX
CO3HATEJIFHOTO OTHOIIEHHUS K CaMOOOpa30BaHUIO M HENPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCHEIIHOW MpodecCHOHaIbHON U
OOIIECTBEHHOH NI TEILHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/J0POBBIO U TIOTPEOHOCTH B 3[JOPOBOM 00pa3e JKU3HHU;
e (opmupoBaHWE YMEHHI W HABBIKOB Pa3yMHOTO INPHUPOIOIOIB30BAHUS, PA3BUTHE JKOJIOTHUYECKON KYIbTYPHI, MPUOOPETCHHUE OIIBITA
00IIECTBEHHO-TIOJIE3HOM IKOJIOTUYECKOH e TSIILHOCTH.
Oo11ee uncIo 4acoB, MPEeTyCMOTPEHHBIX JIJISl H3yYSHHsI XUMUU Ha YTIIyOJIEHHOM YpOBHE CpeiHero o0iiero oopasoBanus, coctapiseT 204 4acoBs:
B 10 xmacce — 102 gaca (3 waca B Henento), B 11 kmacce — 102 waca (3 gaca B Hezemio).

COJAEPKAHUE OBYYEHUA
10 KJTIACC

OPTAHNYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHN4eCKO XMMHUH.

[IpenMer 1 3HaU€HNHE OPraHUYECKON XUMUH, PEACTABIEHUE O MHOTOOOPa3ui OPraHu4EeCKUX COEIMHEHUH.

DNEeKTPOHHOE CTPOCHUE aTOMa YIJIepoJa: OCHOBHOE U BO30YXJIEHHOE COCTOSIHUS. BalleHTHBIE BOBMOXKHOCTH aToMa yriepoaa. XuMu4yecKas
CBSI3b B OPraHMYECKHX COEIMHEHMAX. Turbl TrMOpuUIM3allMM aTOMHBIX opOuTaneil yriepoja. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOM CBSI3U
(oOMEHHBI M JOHOPHO-AKLENTOPHBIN). THUIBI NEpEeKpbIBaHUS aTOMHBIX OpOuTanei, 6- W m-cBA3u. OJuHapHas, ABOWHAs M TpOHHAas CBS3b.
CrniocoObl pa3pbiBa CBsI3€i B MOJIEKY/IaX OpraHu4eckux BeuiecTs. [lIoHsTHE 0 CBOOOIHOM pajuKaie, Hykieopuie 1 anekTpoduie.

Teopust cTpoeHMsI OpraHMYECKUX coeAMHEHNH A.M. byTinepoBa U COBpeMEHHbIE NPEJCTABIECHUS O CTPYKTYPE MOJIEKYJl. 3HAUEHHUE TEOPUU
CTPOEHHSI OPraHUYECKUX COEAMHEHUN. MOJeKyaspHble U CTPYKTypHbIe (popmyibl. CTpyKTypHbIE (OPMYJIbI pa3IMYHBIX BHJOB: pa3BEpHYTas,
COKpalléHHasl, ckenetHas. Mzomepus. Buasl nsoMepun: cTpykTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(P(EKThI B MOJEKYIaX OpraHMYECKUX
COCMHEHUH (MHAYKTUBHBIN U ME30MEPHBIH 3 (HEeKThI).

[IpencraBnenue o kinaccudukanuum opraHndeckux BemecTB. [loHsTHE 0 QyHKIMOHAIBHOUM rpymme. ['omonorus. ["'omomoruyeckue psibl.
Cuctematuueckas HoMeHkIaTypa oprannueckux coeaunenuit (IUPAC) u tpuBuanbHble Ha3BaHUS OTJENBHBIX NPEICTaBUTECH.

OcoOeHHOCTH U KITacCH(PUKAINs OPraHuIeCKUX peakiuii. OKUCINTENTFHO-BOCCTAHOBUTENIFHBIC PEAKIIMU B OPTaHUYECKONW XUMUH.

OKcIepUMEHTAbHBIE METO/bl M3Y4EHHUs BEIIECTB M MX IPEBPALCHUI: O3HAKOMJIEHME ¢ OOpa3llaMH OpraHUYeCKHUX BELIECTB U
MaTepuallaMd Ha HMX OCHOBE, OMBITHI 10 NPEBPALICHUIO OPraHMYECKUMX BEUIECTB NpPU HArpeBaHuM (IUIaBICHUE, OOYIJMBaHHE U TOPEHHUE),
KOHCTPYMPOBAHUE MOJIEJIEH MOJIEKYJI OpraHUYECKHUX BEIIECTB.

YriaeBogopoasbl.



Ankanbl. ['oMonornueckuil psifi ankaHoB, oOmias Gopmyrina, HOMEHKJIATypa U HM30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY/I alKaHOB, SP°-ruOpUIM3aIis AaTOMHBIX OpOHTaNeil yrieposa, 6-cBa3b. Pusnyeckue CBOWCTBA aKaHOB.

XUMUYECKHE CBOMCTBA aJIKAHOB: peaklUU 3aMeIlleHHUs, W30MEepHU3aluH, JECTHAPUPOBAHUS, LUKIU3ALNN, TUPOIN3a, KPEKUHTa, TOPEHUs.
[IpencraBieHne 0 MEXaHU3ME PEaKIUi pagUKaIbHOTO 3aMEICHUS.

Haxoxxnenue B nmpupone. CriocoObl MoTydeHHs U MPUMEHEHUE alTKaHOB.

[uknoankanel. O6mast Gpopmysna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHHSI U XMMHUYECKHX CBOMCTB MajbIX (IIMKJIOMpPONaH,
UKJI00YTaH) 1 OOBIYHBIX (IIUKJIONEHTaH, HUKJIOreKCaH) IUKI0anKaHoB. CriocoObl MOTy4yeHHs U MPUMEHEHUE [IUKII0ATIKAHOB.

Anxensl. ['omonoruyeckuil psa aiakeHoB, oOmias (opmyna, HOMEHKIaTypa. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ
aNKeHOB, SP>-rHOPUAN3AI aTOMHBIX OpOUTaNeil yraepoaa, o- 1 m-cBa3u. CTPYKTypHas ¥ reoMeTpudecKas (Ic-TpaHc-) m3oMepus. dusndeckue
CBOMCTBAa @JIKEHOB. XMMHMUYECKHE CBOWCTBA: PEAKLUH NPUCOCIMHEHUS, 3aMEIIECHUS B O-TIOJOKEHUE INPU JBOMHOM CBSI3U, NMOJIMMEPU3ALMU U
okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbBIE peakiiuy Ha JBOHHYIO CBs3b. CIIOCOOBI OJIYYCHHS M IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Kiaccudukanus ankaaneHoB (CONpsKEHHbIE, 30JIMPOBAHHbIE, KymyauposanHvle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS U
XUMHUYECKUX CBOWCTB CONpPSKEHHBIX OueHoB, 1,2- u 1, 4-npucoeaunenue. llonumepusanust conpssk€HHBIX AHEHOB. CrocoObl MOTYyYEHUS U
MIPUMEHEHHE aJTKaHCHOB.

Ankusbl. ['oMonorudeckuil psaj ankuHOB, oOmias (Gopmysiaa, HOMEHKIATypa U M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJI aJKMHOB, SP-THOpHAM3allds aTOMHBIX opOuTtanel yriepona. Pu3nyecKkre CBOWCTBA AJIKUHOB. XUMHUYECKHE CBOMCTBA: pEaKIMH
MPUCOSAMHEHMSI, NUMEpPH3alUN U TpUMEpHU3aluu, OKHUcieHus. KucimoTHble CBOMCTBa alKMHOB, UMEIOUIMX KOHIIEBYIO TpPOHHYIO CBS3b.
KayecTBeHHbIE peaklluy Ha TPOHHYIO CBsA3b. CIIOCOOBI MOTyYSHHs ¥ IPUMEHEHUE aJIKUHOB.

Apomathdeckue yriieBonoponbl (apeHsl). 'oMonoruyeckuii psaa apeHoB, odmas Gopmyiia, HOMEHKIIATypa U H30Mepus. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl OeH3osa. dusnueckue cBOWCTBA apeHOB. XUMUYECKHUE CBOMCTBA OEH30JIa M €ro TOMOJIOTOB: pEaKluu
3aMelIeHUs] B OCH30JIbHOM KOJIBIIE M YTIIEBOJOPOJIHOM pajJfKalle, Peakluu MPUCOeINHEHHS, OKUCIIeHHe Tomosoros Oen3ona. [lpeacraBienue 06
OPUEHTHPYIOIIEM JIEWCTBUU 3aMECTUTENICH B OEH30IbHOM KOJIbLIE Ha MMPUMEPE AJKUIIBHBIX PAIUKaIOB, KapOOKCUILHON, THAPOKCHIIBHOM, aMUHO-
U HUTPOTPYHIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XUMHMYECKUX CBOMCTB crupona. [lomumepusamus ctupona. CrnocoObl HOJIydeHUs Hu
IIPUMEHEHHUE apPOMAaTUUYECKUX YIIIE€BOOPO/IOB.

[Tpuponusnii ra3. [lonmytHeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHBIN yroib U NPOAyKTHl ero nepepadotku. CriocoObl
nepepaboTku He(TH: MEPeroHka, KPEeKUHI (TEPMUYECKHH, KaTalUTU4YeCKuil), pudopMuHr, nuponus. [IpoaykTsl nepepaboTku HepTH, UX
IIPUMEHEHNE B IPOMBILIIEHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXKAY Pa3INYHBIMU KJIACCaMH YTJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJIOr€HIIPOU3BOJHBIX YIVIEBOJOPOAOB. Peakuuy 3aMelleHus rajJloreHa Ha THAPOKCOrpYyNIly, HUTPOIpyMIy,
HuaHorpynmny, amuHorpymmy. JleiicTBUe Ha rajoreHNpou3BOAHBIE BOJAHOIO M CHUPTOBOrO pacTBopa Iuénouu. BsaumopeiicTBue



JUTaJIOTCHAIKAHOB C MarHueM M I[HMHKOM. [loHSATHE O METaJUIOOPTaHUYeCKUX COCIUHCHUSAX. VICroap30BaHWE TallOTEHIPOU3BOIHBIX
YTIIEBOJIOPOOB B OBITY, TEXHHUKE M IIPU CHHTE3€ OPraHUYECKHUX BEIIECTB.

DKCTepUMEHTAIBHBIC METO/IBI H3yUCHHSI BEIIECTB U WX MPEBPANICHUN: H3ydyeHUEe (PU3NIECKUX CBOMCTB YTIIEBOJOPOIAOB (PACTBOPHMOCTE),
Ka4eCTBEHHBIX PEAKIMU YTIIEBOJOPOJIOB PAa3IMYHBIX KJIacCOB (0OecCIBeUMBaHKE OPOMHOW WIIM MOJHOW BOJBI, pacTBOpa NEpMaHraHaTa Kalus,
B3aUMOJICHCTBHE alleTUIIEHA C aMMHUAYHBIM PacTBOpoM okcuza cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE YrIIepo/ia U BOAOPOJia B OPraHUYECKUX
BEIIECTBAX, MOJyYCHHE JTWICHA M HM3y4YCHHE €r0o CBOWCTB, O3HaKOMiIeHHEe ¢ Koywekiusimu «Heptb» m «Yrompy», ¢ oOpa3maMu ImiacTMacc,
Kay4yKOB U PE3HHbI, MOJEIUPOBAHUE MOJIEKYJ YTIIECBOIOPOAOB U TalOT€HITPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:kamiue oprannyeckne coeIMHEeHUsl.

[MpenenvHble OgHOATOMHBIE CIUPTHL. CTpOoeHUE MOJIEKYN (Ha MpUMepe MeTaHoja M 3TaHoia). ['omMoiormueckuit psia, odmas ¢opmyia,
u30MepHsi, HOMEHKJIaTypa u Kiaccudukanus. Dusmdeckre CBOICTBA MpeNeTbHBIX OJHOATOMHBIX CIUPTOB. BOIOpOAHBIE CBSI3U MEXITY
MOJICKYJJaMH CIUPTOB. XHMHUYECKHE CBOWCTBA: PEAKIUHM 3aMEICHUs, JETHIpaTalid, OKHCICHHS, B3aHMOJCHUCTBHEC C OPraHHYECKUMH H
HEOpraHMYeCKUMH KucjaoTaMu. KadecTBeHHas peakius Ha OJHOATOMHBIE CIUPTHL. [[eHiCTBHE STaHONAa M METaHOJa Ha OpraHU3M YelOBeKa.
CriocoObI MOJTy4eHHUs U IPUMEHEHUE OJJHOATOMHBIX CITUPTOB.

[Ipocteie a3dupkl, HOMeHKIaTypa 1 n3oMepusi. Oco0eHHOCTH (PU3MUECKUX M XUMHUYECKUX CBOWCTB.

MHoroatoMHbie CIUPTHI — ITUICHTIUKONIb U TniepuH. Ousnueckre U XUMUYECKUE CBOMCTBA: PEaKlMU 3aMEIEHUs, B3aUMOJICHCTBUE C
OpPraHMYECKUMH ¥ HEOPTaHWYECKHMH KHCJIOTAaMH, KQ4eCTBEHHAs peakiys Ha MHOTOATOMHBIC CIUpPTHL [IpencraBicHue 0 MEXaHH3ME peakiuid
HyKIIeo(huiIbHOTO 3amenieHus. JlelicTBUe Ha opraHu3M yesoBeka. CriocoObl OTydeHUs ¥ TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOIIEKYIBI, B3aUMHOE BIHMSIHHE THIPOKCOTPYIIBI U OEH30JIbHOTO siapa. Pusnyeckue cBoiicTBa deHona. OcodeHHOCTH
XUMHYECKHX CBOMCTB (eHona. KauecTBeHnble peaknmu Ha ¢eHos. TokcnyHocTh (enoma. CrocoObl TOMydeHHMsS W TPUMEHEHWe (QeHoda.
denonpopmanbaeTUAHAS CMOJIA.

KapOoHuIbHBIE COCTMHEHUS — albJACTUAB U KETOHBL. DIIEKTPOHHOE CTPOSHUE KapOOHMIBHON Ipynibl. ['oMoiornueckue psiabl aabaeTuI0B
M KETOHOB, 001mas Gopmyia, H30MepHs U HOMEHKIIATypa. DHU3HUecKue CBOMCTBA allbJCTHAOB M KETOHOB. XMMHYECKHAE CBOHCTBA AJIBJETHIOB U
KETOHOB: peakiuu mnpucoenuHeHus. OKUCICHHE albJIerHI0B, Ka4eCTBEHHbIE pEakiuu Ha ajbaeruabl. CrocoObl MOMy4YeHHs U MPUMEHEHHE
aJBJIETUIOB ¥ KETOHOB.

OMHOOCHOBHBIC TIpeeNIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYT KapOOHOBBIX KUCIOT. M30MepHsi 1 HOMEHKJIATypa.
@du3uveckrue CBOWCTBA OJHOOCHOBHBIX MpPENEIbHBIX KApOOHOBBIX KHUCIOT. BOZOpOAHBIE CBA3M MEXAY MOJEKyJaMH KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, PEAKINS ATEPUPHUKAIINN, PEAKITUH C yJ4aCTHEM YTIIEBOIOPOTHOTO pagukana. OcoOeHHOCTH CBOMCTB
MYypaBbHHOHN KHCIOTHL [IOHSATHE O MPOM3BOMHBIX KApOOHOBBIX KUCIIOT — CIOXKHBIX pupax. MHOrooopasre kapOOHOBBIX KHCIOT. OCOOECHHOCTH
CBOMCTB HETIPEACIBHBIX U APOMATHIECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIOT, THIPOKCUKAPOOHOBBIX KHCIOT. [IpencTaButeny BBICIINX



KapOOHOBBIX KHCIIOT: CT€apUHOBAs, MAJIbMUTUHOBAS, OJICUHOBAsS, JUHONEBAs, JNUHONeH08dss KUCIOThl. CrOCOOBl MONMy4eHHsS U NPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upbl. ['oMonorudeckuii psa, oomas hopmyna, H30Mepusi 1 HOMEHKIaTypa. OuU3ndecKkre 1 XUMUIECKUE CBOMCTBA: THAPOJIH3 B
KHUCJIOM U IIEJIOYHOM cpefe.

Kupsel. Ctpoenue, puzndecKkue U XUMUYECKUE CBOWMCTBA KUPOB: TUAPOIHN3 B KUCIOW U MIENOUHOM cpene. OCOOCHHOCTH CBOHCTB JKHUPOB,
COJIepKAIINX OCTATKH HEMPEAEIbHBIX )KUPHBIX KUCIOT. JKUpPBI B IPUPOE.

MBpbUTa Kak COJIU BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmas xapaktepucTrka yriieBogoB. Knaccudukamus yrieBomoB (MOHO-, U- M TOJIUcaxapuabl). MoHOcaXxapuasl: TIIIOKO3a, QpPyKTO3a,
rajakrto3a, pudo3a, ae30kcupruoo3a. Pu3ndeckre CBOMCTBA U HAXOXACHHE B pupojie. PoTocuHTE3. XUMHUECKUE CBOMCTBA TITFOKO3BI: PEAKITUH C
y4acTHEM CIHUPTOBBIX U albICTUIHOW TPYMI, CHOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HadeHHe B
KU3HENIEeATEIIbHOCTH opraHu3ma. /[ucaxapuipl: caxapo3a, MajapTO3a M JIAKTO3a. BOoCCTaHAaBIMBAKOIIME M HEBOCCTAHABIIMBAKOLIUE AUCAXAPUIBI.
I'mpponus nucaxapuaos. Haxoxxaenue B npupoae U npuMeHnenue. [lonucaxapuasl: Kpaxmal, IIIMKOTeH U 1eitono3a. CTpoeHue MakpoOMOJIEKYI
Kpaxmaia, TIIMKOTeHa U LIeJUTt0103bl. Du3nueckne CBOMCTBAa KpaxMala 1 LHEJUTI0I03bl. XMMHUECKHE CBOMCTBA KpaxMaJa: TUposIn3, KaueCTBEHHAast
peakuus ¢ MOAOM. XHMHUYECKHUE CBOMCTBA LEJUIIOJIO3bI: TUAPOIN3, HoiydyeHue 3GupoB 1euiono3bl. [loHaTne 006 MCKYyCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTaIbHbIE METOJbl M3y4YEHHUs BEHIECTB M WX MPEBPAIICHUI: PaCTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJE, B3aMMOJICHCTBUE
3TaHOJIa C HATPUEM, OKHUCIIEHUE 3THJIOBOTO CIIMPTA B alIbJETUJl HA PACKAJIEHHON MEIHOM MPOBOJIOKE, OKUCIEHHE 3TUJIOBOTO CIUPTA JAUXPOMATOM
Kanusi (BO3MOXKHO WCIIOJIb30BAHUE BHJICOMATEPHANIOB), KAUYEeCTBEHHBIE pEaKIWU Ha anpleruabl (C ruapokcugoM auammuHcepedpa(l) wu
ruapokcuaoM Meau(ll)), peakuus rmuunepuna ¢ rugpoxkcunom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEICTBHE
pacTBopa riatoko3bl ¢ ruapokcuaom menu(ll), B3aumonelicTBue Kkpaxmasua ¢ MOJIOM, PEIICHHE YKCIEPUMEHTANbHBIX 3a/1a4 1Mo TeMaM «CHHUPTHL U
benons, «KapOboHoBbie KUCITOTHI. CIIOKHBIE YPUPBD».

A3oTcofep:kanye opraHnyecKne coeJuHeHusl.

AMUHBI — OpraHUYecKre Mpou3BoHbIe aMmmuaka. Knaccudukanus aMuHOB: anudaTuyeckue U apoMaTHUYeCKHUe; MEPBUYHbIC, BTOPUYHBIE U
TpetnuHbie. CTpOCHHE MOJIEKYJ, o0miast popmysa, H30MepHsi, HOMEHKJIaTypa U (U3HUECKHe CBOMCTBA. XMMHUYECKOE CBOWCTBA amM(aTHUECKUX
aMUHOB: OCHOBHBIE€ CBOWCTBA, AJIKWJINPOBAHNE, B3aUMOICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTON. COJIM aJKHIIaMMOHUS.

AHWIIMH — NpeACTaBUTEIb aMUHOB apomaTuueckoro psaa. Ctpoenue aHwinHa. B3anmHoe BiIMsiHUE TPyl aTOMOB B MOJIEKYJIE aHUJIMHA.
OcobeHHOCTH XUMUYECKUX CBOMCTB aHWHA. KauecTBeHHBIC peakiuy Ha aHWIWH. CTIOCOOBI MOTYYEHUs U IPUMEHEHNEe anu(aTuieCKuX aMUHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH30Ia.



AmuHokuciotel. Homenknatypa m uzomepus. OTnenbHblEe NPEACTABUTENN O-aMHUHOKHCIIOT: TJIMLIMH, alaHuH. PuU3HUecKue CBOWCTBA
aAMHHOKHUCIIOT. XMMHUYECKHE CBOWCTBA aMHHOKHMCIIOT KaK aM(OTEPHBIX OPraHMYECKHX COCIWHEHHMH, PeaKiMs MOJMKOHIACHCAIINH, 00pa3oBaHHE
MenTHAHOM cBs3U. bruonornyeckoe 3HaueHue aMUHOKUCIOT. CHHTE3 U TUIPOJIN3 TENTUIOB.

benku xak npupoansie monumepsl. [lepBuuHas, BTOpUYHAs U TpPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWMCTBA OEIKOB: THAPOIIU3,
JIeHaTypalys, KA4YeCTBEHHbBIE PEaKK Ha OeJIKH.

DKcrepuMEeHTaIbHbIE METO/Ibl U3YUEHHUS BEIIECTB U MX MPEBPALLEHUI: pacTBOpEeHHE OEJIKOB B BOJIE, IeHATypallys OeIKOB IPU HarpeBaHHH,
[[BETHbIE pEaKLUH Ha OEJIKH, pelIeHHEe HKCIIEPUMEHTAIBHBIX 33j1au M0 TeMaM «A30TcoJiepKalllue OpraHuueckue coeiMHeHus» u «Pacno3HaBanue
OPraHUYEeCKHX COCUHECHUIN.

BricokoMosieKyJISIpHbIE COeIMHEHHUS.

OCHOBHBIE TIOHATUS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, IOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3ALNH,
cpenHsis MoJIeKysipHas Macca. OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUHN — MOJMMEpPHU3aLMS U OJUKOHIEHCALUS.

[Tonmumepnbie Matepuanbl. [lnmactMaccel (MOMMATHIICH, MOJUMPONHICH, MOJUBUHUIXIOPUI, TOIUCTHPOI, MMOTHUMETHIMETaKpUIaT,
MOJMKapOOHATHI, MOJIMATHIICHTEpe(TanaT). Y THIU3AMs U epepadoTKa IIACTHKA.

DnacToMephl: HATypalbHbIN KayqdyK, CHHTETHUECKHE Kayudyku (OyTaJIueHOBBIHN, XJIOPOIPEHOBBINA, N30MIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonoxHa: HaTypanbHBIE (XJIONOK, MIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETHYECKHUE (KallPOH U JIaBCaH).

[TonmmMepsl criennanbHOTO Ha3HAYCHUS (Te(II0H, KeBIIap, AJIEKTPOIPOBOISIINE ITOJMMEPHI, OHMOpasiaracMble TIOJUMEPHI).

DKClepUMEHTAIbHbIE METOJbl M3YyYEHHUS] BELIECTB W HX MPEBpAILCHHUI: O3HAKOMIIEHHE C O0pa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IIJIJACTMAcC, KaydyKOB, pEIIIEHHE dKCIIEPUMEHTANIBHBIX 3a]a4 110 TeMe «Pacrno3HaBaHMe M1acTMace U BOJIOKOH.

PacuérHble 3amaumn.

Haxoxnenue wmomnekynspHOi (OpMyNbl OpPraHUYecKOr0 COEAMHEHHUS 1O MAacCOBBIM JOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTaB,
HaXOXXJICHHE MOJICKYJISIPHOHM (hOpMYJIbl OPraHMYECKOr0 COSAMHEHHS M0 Macce (00bEMY) MPOAYKTOB CropaHusi, IO KOJMYECTBY BellecTBa (Macce,
00bEMY) MPONYKTOB pEaKIMU W/WIM UCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (DOPMYIJbl OPraHWYECKOTO BEIeCTBA Ha OCHOBE €ro
XMMHUYECKHX CBOMCTB WM CIOCOOOB MOJIy4EHUs, ONPeAETICHHUE 10JIM BbIXOa MPOAYKTa peaKUl OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU M3YyYECHUU OpraHnYecKoi XuMuu B 10 Ki1acce OCyIIECTBISIETCST YEpe3 UCIIOIh30BaHNE KaK OOIIHMX
€CTEeCTBEHHO-HAYUYHBIX MMOHATUN, TAK U MMOHATUN, TPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAay4yHble TOHATHSA: SIBICHME, HAay4HbI (aKT, rumoresa, TEOpHUs, 3aKOH, aHalu3, CHUHTE3, Kiaccuduxamus,
HaOJII0/IeHNe, U3MEPEHUE, SKCTIEPUMEHT, MO/IeIb, MOJICTTUPOBAHHE.

®dusuka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEHTPOH, MOJEKYJa, PHEPreTHUYECKUH YPOBEHb, BEIIECTBO, Tel0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, CKOPOCTb, IHEPIHsl, Macca.



buonorus: kneTka, opraHu3M, sKocucteMa, o6uocdepa, MeTaboIM3M, HACIEICTBEHHOCTb, aBTOTPOGHBIM U TeTepoTpO(HBIN TUI MUTAHMUS,
OposxeHue, GOTOCUHTES, IbIXaHNE, OCIIKH, YTIIEBObI, )KUPHI, HYKICUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mone3nple HCKOMaeMble, TOTUIHUBO.

TexHomorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MTUTAHUs, MOIOILIME CPEACTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX

BOJIOKOH.
11 KJIACC

OBLIASA U HEOPTAHNYECKASA XUMMUA

Teopernyeckue 0CHOBbI XMMHUH.
Atom. CocTaB aTOMHBIX sfep. XHUMHUYECKHil djeMeHT. M3orombl. CTpoeHHE SJIEKTPOHHBIX OOO0JIOYEK aTOMOB, KBAHTOBBIE YHCIIA.

DHepreTUUecKrue YpOBHU U MOAYPOBHH. ATOMHBIE opOuTanu. Kiaccudukaiys XUMHYECKUX JIEMEHTOB (S-, pP-, d-, f-anementsr). Pacnipenenenue
AJIEKTPOHOB MO ATOMHBIM OpOHTAISIM. DJEKTPOHHBIE KOH(PHUIypalMyd aTOMOB 3JEMEHTOB MEPBOTO—YETBEPTOrO MEPUOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUM, JIEKTPOHHBIE KOH(DUTYPALIUU HOHOB. DJIEKTPOOTPHULIATEIBHOCTb.

Ilepuognueckuii 3axkoH u Ilepuoguueckas cucrema xumudeckux dsnemeHToB J[.M. MenneneeBa. CBs3p NEPUOAMYECKOTO 3aKOHA U
[lepponueckoil CHCTEMBI XUMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpPHEN CTPOEHHsS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHUs CBOWCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTBIX M CIOXKHBIX BEIECTB M0 IpyNnaM U mepuojaM. 3HaueHHe nepuojuueckoro 3akoHa /.M.

Menpeneena.
Xumuueckasi CBs3b. Buabpl XUMHUYECKOW CBsI3M: KOBaJCHTHAs, MOHHAs, MeTa/uimueckas. MexaHnu3Mbl 00pa3oBaHHs KOBAJECHTHOM CBS3M:

OOMEHHBIM U JOHOPHO-AKIENTOPHBINA. DHEprus U JUIMHA cBs3u. [1oaspHOCTD, HANPABIEHHOCTh U HACHIIIAEMOCTh KOBAaJEHTHOW cBsi3u. KpaTHble
cBA3U. BonoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOIEHCTBUS.

BaneHTHOCTh M BajJeHTHBIE BO3MOXKHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOH CTPYKTYphl MOJEKYJI C HX T€OMETPUYECKHM CTpOECHHEM (Ha
IIPUMEPE COEAUHEHU 2JIEMEHTOB BTOPOrO MEPHOJIA).

[IpencraBnenne 0 KOMITIEKCHBIX coenHeHnsAX. CocTaB KOMILIEKCHOTO HOHA: KOMILIEKCOO0pa3oBaTelb, IMTaHAbl. 3HAUeHNE KOMIUIEKCHBIX
coequHenuil. [TonsiTue 0 KOOPAMHALIMOHHOW XUMUH.

BemecTBa MOJIEKYIIPHOIO U HEMOJIEKYJIIPHOTO CTPOEHUS. THUIBI KPUCTAIUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELLIECTB.

ITonsTie o nucnepcHbIX cuctemax. Mctunnble pactBopsl. [IpencTaBineHne o KoUIOMIHBIX pacTBOpax. CrocoOb! BbIpaKeHUsI KOHLIEHTPaLUU
pacTBOPOB: MaccoBas [JOJI BELIECTBA B PacTBOPE, MOJsIpHas KOHLEHTpauus. HacblieHHbIE M HEHACBIEHHBIE PACTBOPBI, PaCTBOPUMOCTD.
Kpucramnoruapatsr.



Krnaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. |pHBHAIbHbIE Ha3BaHUS OTACIBHBIX MPEICTABUTENICH HEOPraHUYEeCKUX
BEILECTB.

Knaccudukanms XuMrUUecKUX peakiyii B HEOPraHn4ecKol U OpraHMYecKoi XUMHUHU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB; 3aKOH COXPaHEHMUS
Y TIPEBpAICHUS SHEPTUU PU XUMHUYECKUX peakuusax. TernaoBbie 23pPeKThl XUMHUECKHUX peakiuii. TepMoXxuMuueckue ypaBHEHHUs.

CKOpOCTh XMMHYECKOW peakluu, €€ 3aBHCUMOCTb OT pPAa3JIWYHBbIX (akTopoB. ['OMOreHHbIe M TeTeporeHHble peaknuu. Kartamu3 u
KaTaJIn3aTOPHI.

OOpatuMble W HeoOpaTUMBbIE peakUUU. XUMHUYECKOoe paBHOBecHe. KoOHCTaHTa XUMHUYECKOro paBHOBecHs. DaKTOpbl, BIMAIONINE Ha
ITOJIOKEHNE XMMUYECKOTO PABHOBECHUS: TEMIIEpATypa, AaBICHUE U KOHUEHTPALMH BEIIECTB, y4acTBYoIMX B peakiuu. [Ipuanun Jle [laTense.

OnekTponautuyeckas auccounanus. CunbHble U cialble 3neKkTponauThl. CreneHb auccounuanuu. Cpena BOJHBIX PacTBOPOB: KHUCIOTHAs,
HelTpanbHasi, menoyHas. Boroponnslii nokasarens (PH) pactBopa. 'maponus coneil. Peakunu noHHOro oomeHa.

OKHCIINTENTPHO-BOCCTAHOBUTENIbHBIE peakuuu. CrteneHb oOKuciaeHus. OKUCIUTENb M BOCCTAaHOBHUTENb. [Ipomecchl OKucaeHus H
BOCCTaHOBJICHHs. BaxkHelne OKUCAUTEN U BOCCTAHOBUTENIU. METO/ 3IeKTPOHHOT0 OanaHca. DNEeKTPOIU3 pacTBOPOB M PACIIJIaBOB BEIIECTB.

DKCHepUMEHTAJIbHBIE METO/bl U3YUYEHMsI BELIECTB M MX MPEBPAILEHUIN: PAa3I0kKEHUE MEPOKCUAA BOJOPOAA B IPUCYTCTBUM KaTalu3aTopa,
MOJIENIM KPUCTAINIMYECKUX PEHIETOK, MPOBEJIEHUE pEeakUuil MOHHOrO OOMeHa, OIpeleseHHE CpeIbl PAcTBOPOB C IOMOIIBI0 HHIUKATOPOB,
M3yYEHHE BIMSHUS PA3JIMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKON peakluy U NOJ0KEHNE XUMUUECKOTO paBHOBECHS.

Heopranuyeckasi Xumus.

[Tonoxxenue HemetayioB B Ilepuoanueckoit cucreme xumudeckux snemeHtoB .M. MenzaeneeBa u 0COOGHHOCTH CTPOEHHSI UX aTOMOB.
dusnyeckue cBoiiCTBa HEMETANIOB. AJIOTPONHS HEMETAJUIOB (Ha MPUMeEpe KUCIopoaa, cepsl, pochopa u yriepoaa).

Bopopoa. Ilonyuenue, ¢usnueckre M XMMHUYECKHE CBOMCTBA: peaklMM C METalylaMd M HEMETajulaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA.
I'mopuael. TorMBHBIE 3JIEMEHTHI.

lamorensl. HaxoxaeHwe B mpupojie, CHOCOOBI MOJIydeHUs, (PU3MUECKHe W XUMUYECKHE CBOMCTBa. [anmoreHoBomopojsl. Baxkueiimme
KHCIIOpOJICOAepKAIlle COeUHEHHsI ranoreHoB. JIabopaTopHble ¥ MPOMBIIUIEHHbBIE CIIOCOOBI MOTY4YeHHs ranoreHoB. [[puMenenue rajJoreHoB U ux
COCIMHECHU.

Kucnopon, 030H. JIabopaTtopHble ¥ MPOMBIIUIEHHBIE CLIOCOOBI OMydeHUsI Kucnopoaa. dusnueckue u XMMHUYECKHE CBOICTBA U IPUMEHEHHE
KHCJIOpOoJa U 030Ha. OKCHIBI U IEPOKCH/IBI.

Cepa. Haxoxnenue B mpupoze, crocoOsl moirydeHusi, Gu3ndeckue u xuMmuieckue cpoiictBa. CepoBopopon, cynbduasl. Oxcun cepsi(1V),
okcun cepbl(VI). Cepaucras u cepHas KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB cepHOM KUCOTHI. [IpuMeHeHue cepbl U €€ CoeIMHEHUH.

A30T1. Haxoxxaenue B mpupojie, criocoObl MoTydeHus, (Pu3nueckue U XMMHUYECKHUe CBOMCTBA. AMMUaK, HUTpUIbsl. OKcHUIbI a30Ta. A30THUCTas
Y a30THAsI KUCJIOTHI U BX colii. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHre a30Ta u ero CoeuHEHU. A30THBIE yI00pEHUSI.



dochop. HaxoxaeHnue B mpupoje, crnocooOsl mosrydeHus, pusndeckne u xumudeckue cporictBa. @ochuasl u pochun. Oxcuasr hocdopa,
docdopnas kuciora u e€ conu. [Ipumenenne Gochopa u ero coequnenuii. @ochopHbie y1oOpeHHUS.

VYraepol, HaXOKACHUE B IPUPOE. AJIIOTPONHbIE MoAu(uKaii. OU3NdecKne U XUMHUECKHUE CBOWCTBA TPOCTHIX BEIIECTB, 00pa30BaHHBIX
yraepogoM. Okeup yraepona(ll), oxcun yranepona(lV), yronpHast kuciota u €€ coii. AKTUBUPOBaHHBIN yronb, aacopOuus. dysiepensl, rpadeH,
yriaepoHble HAaHOTPYOKH. [IprMeHeHe MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIIIEPOAOM, U €T0 COSTUHEHHIA.

Kpemnwnii. Haxoxnaenue B mpupoje, cnocoObl moiydeHus, pusnyeckne u xumudeckue cpoictBa. Oxcun kpemuus(1V), kpemHmeBas
KHCJIOTa, CWIIMKAThL. [IpiMeHenne kpeMHus U ero coeinHeHni. CTeKI10, ero noxydyeHue, BUabl CTEKIa.

[Tonoxenne meramnoB B Ilepmommueckoil cucreMe XMMHUYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOEHHS DJIEKTPOHHBIX 000JI0UYEK aTOMOB
MetamioB. O6mue pusndeckue cBoiicTBa MeTasuioB. [I[pumeHeHe MeTasuioB B ObITY U TexHUKe. CIijlaBbl METaJIOB.

DNEKTPOXUMHUYECKUIN psAa HampsbkeHHH MeTtayuioB. OOmme crnocoObl MOMYYeHHUs METauIoB: THMAPOMETAJUTYPrHsi, MUPOMETAJUTyprus,
anekTpomeTasutyprus. [lonstue o koppo3uu meTtamioB. CriocoObl 3aIUTEL OT KOPPO3HUHU.

Obmass xapaktepuctuka MetamioB |A-rpynmel [lepuonndeckoil cucTeMbl XMMHUYECKHUX 3JIeMEHTOB. HaTpuil u kanwii: momydyeHwue,
¢bu3nvecKne U XUMHUECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB U UX COCTMHEHHIA.

O6mras xapakrepuctuka MmetauioB |IA-rpynmer [lepuonnueckoil cuCTeMbl XMUMHYECKHUX SJIEMEHTOB. MarHuii W KajblMH: TOJYYCHUE,
¢du3nyeckue 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB U UX coelnHeHUH. JKECTKOCTb BO/IBI U CLIOCOOBI €€ yCTpaHEeHus!.

ANIOMHUHUH: TIONydeHue, (PU3ndecKrue W XMMUYECKHE CBOWCTBA, NMPUMEHEHHE IPOCTOrO BEIIECTBA M €ro coenuHeHwid. AMpOTepHbIE
CBOMCTBA OKCHJA U TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OOm1ast xapakTepUCTHKa MeTaII0B MoOouHbIX oArpymnn (b-rpymnmn) Ileproanueckoi cHCTEMBbl XMMUYECKHUX 3JIEMEHTOB.

dusnuecKkre U XUMUYECKUE CBOMCTBA XpoMa U ero coenuHeHuit. Okcunpl u rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomats! u
IUXPOMATHI, UX OKUCTUTENbHbIE CBOMCTBA. [lonydueHne u mpuMeHeHue Xpoma.

dusnyeckue 1 XMMHYECKHE CBOWCTBA MapraHiia U ero coepuHeHuil. Baxueimue coennnenus mapranua(ll), mapranua(lV), mapranma(V1)
u mapranna(VIl). Ilepmanranar kanmsi, €ero OKUCIUTEIbHBIE CBONCTBRA.

duznveckre U XUMUYECKHE CBOWCTBA Xkelyie3a U ero coeanHeHuid. Okcuasl, ruapokcuasl u conu xenesa(ll) u xxenesa(lll). Ilonyyenue u
NIPUMEHEHHE JKeJIe3a U €T0 CIUIaBOB.

Du3nYeCcKre U XMMUYECKUE CBOMCTBAa MeM U €€ coenrHeHuid. [lonydeHue u npuMeHeHrne Meau U €€ COeUHEHMIA.

[MuHk: nomydeHue, GU3MUECKUE M XUMHMUYECKUE CBOMCTBA. AMQOTEpHbIE CBOWCTBA OKCHAA U TMIPOKCHAA LIUHKA, THAPOKCOKOMILICKCHI
uHKa. [IpuMeHeHne MMHKa U €ro COeTMHEHHH.

DKCTepuMEHTAIbHbIE METO/IbI U3yYEHHs BELIECTB U UX MPEBpAIICHUIi: H3yuyeHue o0pa3iioB HEMETAIIOB, TOpeHue cepsl, hocdopa, xenesa,
MarHusi B KHCJIOPOJEe, M3yYeHHE KOJUIEKIMU «MeTauabl U CIUIaBbl», B3aUMOJCHCTBUE MIETOYHBIX U LIETOYHO3EMEIbHBIX METAJUIOB C BOJOM
(BO3MOKHO MCHOJIb30BaHUE BUEOMATEPHATIOB), B3aUMO/ICHCTBHE IMHKA U ’KeJjle3a C PacTBOPaMH KUCJIOT U I1IeJI0Yeil, KaYeCTBEHHbIE PeaKui Ha



HEOpraHMYeCKHe aHUOHbI, KATHOH BOJOPO/A U KaTHOHBI METAJIOB, B3aUMOJACIHCTBHE THIPOKCHIOB aIIOMUHUS U IIMHKA C PaCTBOPAMHU KUCIIOT U
[IeJIoYe, pelieHre SKCIEPUMEHTAIbHBIX 3a1ad mo TemaMm «l amorens», «Cepa u e€ coenuHeHUs», «A30T u (hochop W MX COCTUHEHUS,
«MeTayuTel TJIABHBIX MTOATPYII, «MeTaulbl TOOOYHBIX MTOATPYIIID).

XUMUS U )KU3Hb.

Posib xuMum B oOecrieueHNr yCTOMYMBOTO Pa3BUTHUS YelioBedecTBa. [OHITHE O HAYYHBIX METOJAX MO3HAHUS W METOIOJIOTHMH HAYYHOTO
uccienoBanus. HaydyHble IpUHIUIIBI OPraHU3alUMA XMMHUYECKOT0 MPOU3Bo/ICcTBA. [IpoMbIlieHHbIe CTTOCOOBI MOTYYeHHs BaXKHEUIITUX BEIIECTB (Ha
mprMepe TPOM3BOACTBA aMMHUAaKa, CEPHOM KHUCIIOTBI, MEeTaHONa). [IpoMBIIIIEHHBIE CTIOCOOBI MONYYEHHsT METAJIOB U CIJIaBOB. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOMICH Cpebl ¥ €To MOCIeCTBUSA. POiIh XUMUU B 00SCTICUCHUN YHEPTETHUSCKON 0€30I1acHOCTH.

Xumus 1 310poBbe ueioBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia ncmonb30BaHus JIEKAPCTBEHHBIX NpenapatoB. Poib XuMuu B pa3BUTHH
MEIUIHHBI.

XuMUS UK : OCHOBHbBIE KOMIIOHEHTBHI, MUILEBbIe 100aBKu. Poib XxuMuu B o6ecrieueHnu NUILEeBOil 0€30M1acHOCTH.

KocMmernueckne u mapdromepHsie cpeictBa. beitoBas xumus. IlpaBuna 6e30macHOTO MCMONB30BAHMS MpEMapaToB OBITOBOM XUMHUU B
MMOBCEAHEBHOM KU3HH.

XUMHSI B CTPOUTEIBCTBE: BAKHEHUIIIE CTPOUTEIIbHBIE MaTEPHAIIBI (LIEMEHT, OETOH).

XuMus B ceIbCKOM Xx03siiicTBe. OpraHnueckre U MUHepaIbHbIe YI0OPESHHUS.

CoBpeMeHHBIE KOHCTPYKIIHOHHBIC MAaTEPHAITBI, KPACKH, CTEKJIO, KepamMuKa. MaTepHaisl JJIs AICKTPOHUKH. HaHOTeXHOIOTHA.

Pacuérnble 3a1aun.

Pacu€Tpl: mMacchl BemecTBa UM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYaCTBYIOIIMX B
peaKIMy BEIIeCTB, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CJIM OJHO M3 BEIIECTB MMEET MPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJIYKTa PEaKIMU, €CIH OJHO W3 BEUIECTB JaHO B BHUJE PACTBOpA C OMpeNeiIEHHON MacCOBOWM A0Jeil pacTBOPEHHOTO
BEIIECTBA, MACCOBOM JIOJU M MOJISIPHOM KOHIIEHTPAIIUY BEIIECTBA B PACTBOPE, JIOJIH BBIXO/Ia MPOIYKTa PEAKIIUU OT TEOPETUIESCKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3anust MexXnpeaMETHBIX CBsI3el MPHU U3YUSHUU 001IeH U HeopraHndeckoil xuMuu B 11 Kilacce ocyIiecTBIsSETCS Yepe3 UCIIOIb30BaHNe
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TTOHITHIA, TaK U MIOHSATUH, MPUHATHIX B OTICIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IHUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHATHA: SIBICHHME, HAay4HbIH (akT, Tumoresa, TEOpHUsS, 3aKOH, aHalu3, CHUHTE3, Kiaccudukarus,
MEPUOANYHOCTbD, HAOIOIEHUE, H3MEPEHHUE, IKCTIEPUMEHT, MOJIeIb, MOJICIIUPOBAHHUE.

®dwusuka: Marepus, MHKPOMHUpP, MaKpPOMHpP, aTOM, DJJEKTPOH, MPOTOH, HEWTPOH, WOH, H30TOMbBI, PAJIMOAKTUBHOCTH, MOJIEKYIIA,
HHEPreTUYECKH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, WUICANbHBIM Tra3, (U3MUecKue BEIUYUHBI, €IUHUIIBI
WU3MEpEeHUs, CKOPOCThb, IJHEPTHs, Macca.



buonorus: kinerka, opranusM, 3Kocucrema, ouocdepa, MeTaboIM3M, MAKPO- U MUKPOIJIEMEHTBI, OEJIKH, KUPBI, YIJIEBO/bI, HyKJICHHOBbIE
KHCJIOTHI, (PEpMEHTBI, TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK YHEPTHU B DKOCUCTEMAX.

I'eorpadus: MuHEpasbl, TOPHBIE TOPO/IbL, OJIE3HbIE HCKOTIaeMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: xumu4eckasi IPOMBIIUIEHHOCTb, METAJLTypIHsl, CTPOUTENBHBIE MaTEpUaIbl, CEIbCKOXO03SIIICTBEHHOE MPOU3BOACTBO, MMUILEBAS
MIPOMBIIIJICHHOCTh, (papMareBTU4YecKass MPOMBIIIICHHOCTh, MPOU3BOACTBO KOCMETHYECKHMX IMPENapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEPHAIIOB, JJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IUTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TTPOTPAMMBI 110 XUMHUHN HA VYIJIVBJIEHHOM YPOBHE CPEJHET'O OBIIEIO
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIbTATHI

B cooTBeTCTBHM € CUCTEMHO-AEATEIBHOCTHBIM IIOIX0I0M B CTPYKTYpPE JINYHOCTHBIX PE3YJIBTATOB OCBOCHUs NpeaMeTa « XUMuUs» Ha YpOBHE
cpeaHero obmero o0Gpa3oBaHusl BbIIEICHBI CIEIYIOLIME COCTABISAIOIINE: OCO3HAHNE O0YYaIOLUIMMHUCA POCCUMCKON IpaXk1aHCKOW MAEHTUYHOCTH;
FOTOBHOCTH K CaMOpPA3BUTHUIO, CAMOCTOATCIBHOCTH W CaAMOOIIPCACICHUIO, HAJIM4YHWC MOTHBAUU K O6y‘-ICHI/HO; TOTOBHOCTh M CIIOCOOHOCTH
o6yqa101unxcs1 PYKOBOJACTBOBATLCSA NPHUHATBIMU B O6Hl€CTBe npaBujiaMi W HOPMAaMH IMOBCACHHA, HAJIUYHUC IMPAaBOCO3HAHUA, DKOJIOTUYECKOH
KYJIBTYpBbl; CHOCOOHOCTh CTaBUTh LIE€HM U CTPOUTH KU3HEHHBIE IIJIaHBI.

JIMuHOCTHBIE PE3YyNbTaThl OCBOCHHS TNpeAMeTa «XUMHs» OTpakaloT CHOPMUPOBAHHOCTH ONBITA ITO3HABATENBHOW W IMPAKTHYECKOU
JeSITEJIbHOCTH 00YyJaroIInXcsl B MPOIiecce peain3aiuy 00pa3oBaTeNIbHOM 1€ TEIbHOCTH.

JIMuHOCTHBIE PE3YyNbTaThl OCBOCHHS MpeAMeTa «XUMHsS» OTpaxkaloT C(HOPMUPOBAHHOCTh ONBITA MO3HABATEIbHOH M NPaKTUYECKOH
JESITeILHOCTH 00yJaroIuXcs B IPOIIECCe pealn3alnny 00pa3oBaTeIbHOM eI TEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHcKoOro BOCIUTAHUSA:

0CO3HaHMA 00yYarOIIUMUCS CBOMX KOHCTUTYILIMOHHBIX IIPAB U 0053aHHOCTEH, yBa)KEHHSI K 3aKOHY U NPABOIMOPSAAKY;

NpeaACTaBJICHUA O CONHUAJIBHBIX HOpMAaX U NpaBUJIaX MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM NIEATENLHOCTH IPU CO3/1aHUM Y4eOHBIX NMPOEKTOB, PELUIEHUH Y4eOHBIX U MO3HABATENbHBIX 3aJ1ad,
BBITIOJTHCHUHU XUMHUYCCKHX OKCIICPUMCHTOB;,

CIIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHThl APYTUX IPH aHalIu3€ Pa3IM4HbIX BUJOB yueOHOU
NESTENILHOCTH;

2) IaTPpHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HacJIeAUI0 OTEYECTBEHHON XUMUM;



YBa)KEHHUS K MpoOIlecCy TBOPUYECTBA B 00JACTU TEOPUU U MPAKTUYECKOTO MPUIIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JAaHHbIE HAYKU €CTh
pe3yiabTaT JJIMTCIBHBIX Hﬁ6JIIOI[CHHfI, KPOMOTJIMBBIX SKCIICPUMCHTAJIbHBIX MTIOUCKOB, IIOCTOAHHOI'O TPpyda y‘-IéHBIX " IIPAKTUKOB;

HHTEPECCAa U MMO3HABATCIIBHBIX MOTHUBOB B IMOJMYYCHHU U IMOCJIICAYIOUICM aHAIU3€C I/IH(i)OpMaHI/II/I 0 IEePCaAOBBIX JOCTUIKCHUAX COBpeMeHHOfI
OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO [TOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallMH, CBSI3aHHBIE C XUMUYECKUMU SBICHUSMHU, U TPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPABCTBCHHBLIC HOPMbBI U HCHHOCTH,

TOTOBHOCTH OIIEHHBAaTh CBOE TOBEJEHHME M TOCTYNKH CBOMX TOBapHIlEd C MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM
OCO3HaHUS MOCJEICTBUM MOCTYIKOB;

4) popmMupoBaHUS KYJILTYPbI 310POBbSI:

MOHMMAaHUS IIEHHOCTEH 3M0poBOro M Oe3omacHOro oOpas3a KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3HYECKOMY U TICHXUYECKOMY 370POBbBIO;

coOJTI0/IeHHSI TIPaBHIT 0€3011aCHOTO OOPAICHHS C BEIIECTBAMHU B OBITY, TOBCEAHEBHOM )XKU3HU, B TPYJIOBOM JIEITEIILHOCTH;

MOHMMAHUS 1IEHHOCTH MPaBUJ MHIWBHUIYaJTbHOTO M KOJUIEKTHBHOT'O O€30MACHOrO MOBEACHHS B CHTYAIHSIX, YTPOXKAIOIIMX 3J0POBBIO H
JKU3HH JIIOJICH;

OCO3HAHUS MOCIEACTBUIA U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4€OHO-HCCIICIOBATEIILCKON JIEITEIFHOCTH, OOIIECTBEHHO MOJIC3HON, TBOPUSCKON M APYTUX BHIAX
NeSITENIbHOCTH,

YCTaHOBKM Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUUYECKUX 3a]1a4 COLMAIbHON HAPABICHHOCTH (B paMKaxX CBOET0 Kjiacca, IIKOJIbI);

MHTepeca K MPaKTHYeCKOMY U3yUYeHHIO podeccuil pa3InyHOro poja, B TOM YUCIIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUHU;

YBKEHUS K TPYAY, JTIOASIM TPy/a U pe3ylibTaTaM TPYIO0BOU NeSTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIMBHIYaJbHOH TpaeKTOpuu oOpazoBaHHs, Oynymied mnpodeccud W peaau3alud COOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YUETOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEHN K XUMUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0rHYEeCKOr0 BOCIIMTAHMS:

9KOJIOTMUYECKH 11€1€C000pPa3HOro OTHOLIEHUSI K MPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIle;

MOHMMAaHUA TJ00ATbHOTO XapakTepa SKOJIOTMYECKHUX MpoOJieM, BIUSHUS SKOHOMHUYECKHUX TMPOIECCOB Ha COCTOSIHHME MPUPOIHOW H
COLIMAJIBHOU CPEMBL;

OCO3HaHHUS HEOOXOJUMMOCTH UCTIOIb30BAaHUS JOCTHKEHUN XUMHHU ISl PEIICHUS] BOIPOCOB PAllMOHAIBLHOTO MIPUPOI0IIOIb30BAHUS;



AKTUBHOTO HETPUSTUS JEWCTBUN, MPUHOCSIIUX Bpel OKPYXKarolled MPUpPOIHON cpele, yMEHHsS NPOrHO3HPOBATh HEOIAronpusTHBIC
9KOJIOTHUECKHE TTOCIEACTBHS MPEANPUHUMACMBIX ICUCTBUI U MPEIOTBPAIIATH UX;

HAJIMYUS PA3BUTOTO DKOJIOTMYECKOTO MBIMUICHUS, JKOJIOTHYECKONH KYJIBTYpPhI, OIBITa JESITeIbHOCTH 3KOJOTHYEeCKOW HAIPaBIICHHOCTH,
YMEHHsI PYKOBOJICTBOBAaThCS MMH B I[I03HABAaTEIbHOW, KOMMYHUKATHMBHOW W COIIMAIbHOM MpAaKTUKE, CIOCOOHOCTH W YMEHUS aKTHBHO
MIPOTUBOCTOSTH UICOIOTHH XeMOPOoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUsI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTHUKH;

MMOHMMAHHS CIICNU(DUKN XUMUU KaK HAyKd, OCO3HAHUS e€ poiu B (POPMHUPOBAHUM PAIMOHAIHLHOTO HAYYHOTO MBIIUICHHS, CO3JaHHUH
L[EJIOCTHOTO MPEACTaBICHUS 00 OKpyXaloluleM MHpEe Kak O €IUHCTBE MPUPOABI M YEIOBEKa, B MO3HAHUM IMPHUPOTHBIX 3aKOHOMEPHOCTEH M
pelIeHny IpoobiieM COXpPaHEeHUs IPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COO0N 3HAUMMOCTHU XUMUU ISl COBPEMEHHON IUBWIIM3ALMU: B €€ T'YMaHUCTHUYECKON HAIIPaBICHHOCTH U Ba)KHOW pOJIU B
CO3aHUM HOBOW 0a3bl MaTepuaNbHON KYyJIbTYPBI, B PEHICHUH TI00ATbHBIX MpPOOJIEM YCTOWYHBOIO PAa3BUTHUSI UYEIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM U IKOJIOTUIECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00CCIICUSHUH YCIOBUH YCTICITHOTO TPYJa U IKOJIOTUYECKU
KOM(OPTHOM JKU3HU KaXKIOTO 4ieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTU: TTOHMMAHHS CYITHOCTH METOOB MO3HAHUS, UCIIOJIBb3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTU
WCIIOJIb30BaTh TIOJy4aeMble 3HAHUS I aHAIHM3a U OOBSICHEHHS SIBJICHUN OKPY)KAIOIIETO MUPAa W MPOUCXOSAIINX B HEM W3MCHCHUH, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYEHHS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOLIUXCS JAHHBIX C LEIbI0 TMOTYYeHHsI IOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCTIONB30BAaTh XUMUYECKUE 3HAHUS IS PelIeHuUs MpoOIeM B peaabHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEepeca K MO3HAHUIO, UCCIIE0BATEIHCKOM e TEIIBHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K AKTUBHOMY MOJYyYEHUIO HOBBIX 3HAHHUH MO XUMUU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSM TPy/a B pa3udIHbIX chepax mpodhecCHOHATBHOMN eI TeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHbIe Pe3yIbTaThl OCBOCHHS MPOTrpaMMbl IO XMMHUH Ha YPOBHE CpeHEro 00111ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIC I (OPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUIUIMHAPHBIE (MEXIpPEIMETHBIE) OOIICHAYYHbIE TOHSATHUSA,
OTpa)karolllie IeJIOCTHOCTh HAay4YHOM KapTHHBI MUpPAa M CHEUM(PUKY METOJO0B MO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, JHEPrus, SBICHUE, MPOIeCcC, CUCTeMa, Hay4dHbIH (haKT, MPUHLHUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIEIOBaHHE,
HaOJI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IpYTHe);



yHHUBEpCaJbHble y4eOHble JeHCTBUS (IIO3HaBaTeIbHbIC, KOMMYHUKATUBHBIC, pEryIsATUBHBbIE), oOecreynBaronye QGopMUpOBaHUE
(GyHKIMOHATBHON IPAMOTHOCTH M COIIMATILHON KOMIETEHIIMN 00YJalOLINXCS;

CIIOCOOHOCTh O0YYarOIIMXCS MCIOJIb30BaTh OCBOCHHbBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUSA W YHUBEpCAJIbHbIE y4YeOHbIE
JEHCTBUS B MO3HABATENFHOM U COLIMATBLHON MPAKTHKE.

MeTtanpeaMeTHble Pe3yibTaThl OTPAKAIOT OBJAJICHUE YHUBEPCAIBHBIMU YYCOHBIMU TIO3HABATECIbHBIMH, KOMMYHHKATUBHBIMU U
PETYIATUBHBIMU J1€UCTBUSMHU.

IMo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelcTBUS

1) 6a3oBbIe JJOrHYECKHE AeHCTBHSL:

CaMOCTOSITEIIEHO (POPMYITHPOBATh M aKTYaJIHM3UPOBATH IPOOIIEMY, pacCMaTPUBAThH €€ BCECTOPOHHE;

OTpENENATh IIeIM JeATEILHOCTH, 3ajJaBas TMapaMeTpbl M KPUTEPUU HX JOCTHIKCHHS, COOTHOCHUTH PE3YJIbTAaThl JEATEIBHOCTH C
IIOCTaBJICHHBIMHU LICJISIMU

HCIIOJIB30BAaTh P OCBOCHUU 3HAHUU HpI/IéMI)I JIOTUYCCKOT'O MBIINUICHUA: BBIACIATEL XapaKTCPHBIC IMPU3HAKH HOHIATHU U YCTaHAaBJIMBATh UX
B3aUMOCBSI3b, UCITOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS JIJIs1 OOBSICHEHHS OTJCIBHBIX (DaKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(UKALIMU BEIIECTB U XUMUUECKUX PEaKIIHIA;

YCTaHaBJIMBATh MPUYNHHO-CJICACTBCHHBIC CBA3H MCKIY N3YUACMbIMU SABJICHUSAMMU,

CTPOUTH JIOTHUECKHE pacCyXIeHUs (MHIAYKTUBHbBIE, IEAYKTUBHBIC, MO AaHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
pacCMaTpuBaACMBIX ABJICHUAX, (pOpMYJ'II/II)OBaTI) BBIBOABI U 3aKJIFOUYCHUS

MPUMEHATh B TIPOILIECCE TO3HAHUS HCIIOJNb3yeMble B XHUMHUU CHMBOJMYECKHE (3HAKOBBIE) MOJEIH, IPEoOpa3OBBIBATH MOJCIbHBIC
MPEICTaBICHUS] — XUMUYECKUI 3HAK (CHMBOI) dJEMEHTa, XUMU4Yeckas ¢opMyia, YypaBHEHHE XUMUYECKON PEeakiuu — MpU PElIeHUH Y4eOHBIX
MMO3HABATCJIIbHBIX W IIPAKTUYCCKUX 3aJia4, MNPUMCHATH HA3BAHHBIC MOJCJIBHBIC NPCACTABICHUA OJId BBIABJICHHUA XapaKTCPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMUUYECKUX PEAKIIHA.

2) 6a30Bble HCCIeI0BaATEIbCKHE el CTBHS:

BJIaZICTb OCHOBAMU METOJOB HAYUYHOI'O IMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ;

(hopMyIUPOBATh IENIH U 3a]]a4l UCCIIeI0BaHUS, HCTIOIB30BaTh MOCTABJIICHHBIE U CAMOCTOSTEIFHO CPOPMYIUPOBAHHBIE BOIPOCH B KAYECTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI JJ1s1 (POPMHUPOBAHUS TUIIOTE3HI 110 MPOBEPKE NMPABUILHOCTH BBHICKA3bIBAEMBIX CYKIICHHIA;

BIIQJICTh HABBIKAMU CaMOCTOSITEJIBHOTO ITUTAHUPOBAHHWS M TIPOBEICHHS YYCHHYECKHUX OKCICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HaOII0AaTh 3a XOJ0M IPOLECcca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyaupoBaTh OOOOLICHHS W BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEA0BAHMS, COCTABIISATHE 0OOCHOBAHHBIN OTUET O TIPOJICITAHHON padoTe;



NpUOOpETaTh ONBIT YYCHHYECKOM HCCIIETOBATENBCKOW W TPOEKTHOH JESTEIbHOCTH, NPOSBIATH CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOUCKY METOJIOB PEIICHUS MPAKTHUECKUX 33J1a4, IPUMEHEHHUIO Pa3IMYHBIX METOJ0OB MO3HAHUSI.

3) pabora c undopmainueii:

OPHMEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MH(OpMaMu (HayYHO-TIONMYJSPHAs JUTEPATypa XUMHYECKOTO COACPIKaHHS, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHeTra), aHanM3upoBaTh HHOOPMAIMIO PA3IUYHBIX BHIOB W (OPM TNPEACTABICHUS, KPUTHYECKH OLIEHUBATH €&
JTOCTOBEPHOCTH M HEIPOTUBOPEUHBOCTE;

(dbopMynHMpOBaThH 3aMPOCHl U MPUMEHAThH PA3IMYHbIE METOJIBI ITPH MTOUCKE U 0TOOpe MH(OPMAITNH, HEOOXOAUMOM [T BBITOJTHEHUS y4eOHBIX
3aJ1a4 OIPEIENIEHHOTO TUIIA;

IpUOOPETATh OMBIT UCTIOIB30BAHUS HHPOPMAITHOHHO-KOMMYHUKATHBHBIX TEXHOJIOT M M PA3TMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTHMajbHYIO (popMy mpeacraBieHuss uHpopMmanuu (CXeMbl, rpaduky, AUArpaMMbl, TaOJIHIbI, PUCYHKH U
Apyrue);

HCIOJIb30BaTh HAYYHBIN S3bIK B KaU€CTBE CPEJCTBA MIPU paboTe ¢ XUMUUECKOW HH(pOpMaLMel: MPUMEHATh MEXIIPeIMETHbIE (pu3nueckue u
MaTeMaTU4eCKHE) 3HAKH U CUMBOJIBL, (hOpMyJIbl, a00peBUATYpbl, HOMEHKIIATYDPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTH.

KomMyHuKaTHBHBIC yHUBepcaibHbIe Y4eOHbIC IeHCTBHUA:

3a1aBaTh BOIIPOCHI 11O CYHICCTBY o6cy>1<z[aeM0171 TEMBI B X0J€ Auajaora H/UIn AUCKYCCHHU, BBICKA3bIBATb UJICH, q)OpMy.]'II/IpOBaTL CBOH
MMpCAIOKCHUSA OTHOCHUTCIIbHO BBIITOJIHCHUA npez[noxceHHoﬁ 3aJa4du,

BBICTYNATh C MIPE3EHTALIMEN PE3YJIbTATOB MO3HABATEIBHOMN AEATEIbHOCTH, IOJYYEHHBIX CAMOCTOSITEIBHO UIIM COBMECTHO CO CBEPCTHUKAMU
[IPH BBIMOJTHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUIECKOW pabOoThI M0 UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pean3ali yueOHOro
MPOEKTa, U (HOPMYIUPOBATH BHIBOJBI 10 PE3YJIbTaTaM MPOBEIEHHBIX UCCICIOBAHUN ITyTEM COTIIACOBAHUS TIO3UIMI B X0/1€ OOCYKIEHUs U OOMEHa
MHEHUSAMU.

PerynsiTuBHbIC yHHBepCaJbHbIC y4eOHbIC el CTBHUS:



CaMOCTOATCIIbHO INIAHUPOBATh U OCYHICCTBJIATE CBOIO MMO3HABATCIIbBHYIO ACATCIbHOCTD, OIPCACIIAAL e€ Lenu u 3aJlavur, KOHTPOJHUPOBATH U 110
MEPE H606XO,Z[I/IMOCTI/I KOPPEKTUPOBATH HpCI[J'Ial"aGMBIfI aJIrOpUT™M ,Z[CI\/'ICTBI/II‘/'I IIpH BBIIIOJIHCHHHU y‘IG6HBIX H UCCICAOBATCIbBCKHUX 3aJa4, BBI6I/IpaTB
HanOoIee B(I)CI)CKTI/IBHHﬁ CII0C00 uX peuicHus € y‘-IéTOM MOJIYUYCHUS HOBBIX 3HAHUM O BEIIECTBAX U XUMHUUYECKUX pCaKkuAX;

OCYILECTBIATh CAMOKOHTPOJIb JEATENBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3yabTaThl OCBOSHHS MPOTPAMMBI [0 XUMHHU Ha YIIyOJIEHHOM YpOBHE Ha yPOBHE CpeHEro 001Iero 00pa3oBaHus BKIIOYAIOT
cnenuduueckre sl yueOHOro mnpeamera «XUMHUS» HaydHble 3HAHUS, YMEHUS U CHOCOOBI AEHCTBHI IO OCBOEHHUIO, MHTEPHpPETALUU U
peoOpa3oBaHUIO0 3HAHUN, BUJbI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS M INPUMEHEHMIO 3HAHUM B pa3iMyHBIX y4eOHBIX CHUTYyalUsX, a
TaKXK€ B PEAIBHBIX JKMU3HEHHBIX CUTyalUsX, CBA3aHHBIX C XMMHUEH. B mporpaMmMe 1o XMMHMM NPEIMETHBIE PE3YJIbTaThl MPEICTABICHBI IO I'OJAM
U3Y4YCHUS.

10 KJIACC

[TpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHuyeckas XUMUs OTPaXaroT:

c(hOpMUPOBAHHOCTH MPE/ICTABICHUA: O MECTE U 3HAYECHUU OPraHMYECKOM XUMHH B CHCTEME €CTECTBEHHBIX HAYK U €€ POJId B 00CCIICYCHUH
YCTOMYUBOTO Pa3BHUTHUS YEIIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTMYSCKON, YHEPTETHUECKOM M THIICBON O€30MaCHOCTH, B PA3BUTHH MEIUIIMHBI,
CO3aHNM HOBBIX MAaTCpHUAJIOB, HOBBIX HCTOYHHUKOB OSHECPIUH, B oOecrieyeHun palluOHAJIBHOI'0 HNPUPOAOIIOJIb30BaAHUA, B q)OpMI/IpOBaHI/II/I
MHUPOBO33PEHUS M 00IIEeH KyJIbTypHl YEIOBEKa, a TAKXKE SKOJIOTHIECKH 00OCHOBAHHOTO OTHOIIIEHHS K CBOEMY 3/I0POBBIO M IPUPOTHON CpeJIe;

BJIaJICHUEC CUCTEMOW XMMHUYECKHX 3HAHHUH, KOTOpas BKIOYACT: OCHOBOIOJIATAIONIUE IMOHATUS — XUMHYECKHH DJIEMEHT, aToOM, SIPO U
JNIEKTPOHHAsI 000JI0YKa aToMa, S-, P-, 0-aTOMHBIE OPOUTAIH, OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI aTOMa, THOPHUIM3aIUs aTOMHBIX OpOUTANICH,
WOH, MOJICKYJIa, BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIEHOCTh, CTETICHb OKHCJICHHS, XUMHUYECKasi CBSA3b, MOJIb, MOJSIPHAs Macca, MOJIIPHBIN 00BEM,
YIJIEpOJHBIN CKeNeT, (PyHKIHOHAJIbHAS TpyIa, paauKaji, CTPYKTypHble (GOpMynbl (pa3BEpPHYTbIE, COKpALIEHHbIC, CKEJIETHBIE), H30Mepus
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs! (r€OMETpUYecKasi, ONTHYECKas), N30MEPbl, TOMOJIOTHUYECKHHA PsiJl, TOMOJOTH, YTIEBOJOPObI, KUCIOPOI- H
a30Tco/IepKaIIie OpPraHMYECKUEe COCIUHEHUs, MOHOMED, TIOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akon J[. . MenneneeBa, TeopHsi CTpOEHUSI OpraHndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MacChl BEILLECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS YHEPTHH NP XUMHUYECKUX PEAKIHUIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHIA SI3bIK XHMUHU, MUPOBO33PCHUECKHUE
3HaHUS, JIeXKalllie B OCHOBE MOHMUMAHUS NMPUYUHHOCTH M CHUCTEMHOCTHM XMMMYECKHX SBJICHHH; MpPEACTaBICHUS O MEXaHHU3MaX XHMHYECKHUX
peaKHI/If/'I, TCPMOAUHAMHUYCCKUX U KUHCTUYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHUA, O B3AUMHOM BJIMAHHWU aTOMOB U I'PYIIIl aTOMOB B MOJICKYJIaX
(MHAYKTUBHBIA 1 Me30MepHBINA 3 dekThl, opuenTanTsl | 1 |l poga); dpakrosornueckue cBeIeHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0€30IMaCHOM



UCIOJIb30BAaHNU BAXKHEWIIMX OpPraHMYECKHX BEIIECTB B OBITY M MPAKTHUYECKON [EATEIbHOCTH YEeJOBEeKa, OOIIMX Hay4YHBIX MNPUHIUIAX
XMMHYECKOT0 IIPOU3BOJICTBA (Ha MPUMEPE MPOU3BOJICTBA METAaHOA, IEPepadOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHHH: BBIABIATh XapakTepHble MPU3HAKU MOHATHUN, YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIB30BAThH
COOTBETCTBYIOIIUE TOHATHUS IPU OMHCAHUH COCTaBa, CTPOCHHUS U CBOWCTB OPTraHMUECKUX COSTUHEHHIA;

c(OPMHPOBAHHOCTH YMEHHIA:

UCIIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIMKY [IJIsl COCTABJICHUS MOJIEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(bopMys1 OpraHUYeCcKHX BEILECTB;

COCTaBJISITh YpaBHEHUS XMMMUYECKHUX PEAKUMH U PacKpbIBaTh UX CYIIHOCTh: OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMMI MOCPENCTBOM
COCTaBJICHUS] 3JIEKTPOHHOrO OajaHca 3TUX peaklUi, peakluid MOHHOTO OOMEeHa MYyTEM COCTABJICHHS UX MOJHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHECHMUI;

M3rOTABIIMBATH MOJIEIN MOJIEKYJI OPraHUYEeCKUX BEIECTB AJI WUTIOCTPALIMM UX XUMHUYECKOI0 U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAJJIC)KHOCTh U3YUYEHHBIX OPTaHMYECKHUX BEIIECTB MO UX COCTaBYy M CTPOCHHUIO K
OTIpeCIEHHOMY KIIACCy/TpYIIe COSAMHECHUN, 1aBaTh MM Ha3BaHWs 1o cucteMatudeckord HoMeHknatype (IUPAC) u npuBOIuTh TpUBHAILHBIC
Ha3BaHMs JUISL OTJAEIbHBIX MpEACTaBUTENCH OpPraHM4YecKHMX BeHIeCTB (PTUJICH, AlETHWIEH, TOJYOJ, IJIMIEpPUH, STUWICHIJIMKOIb, (eHox,
dbopManbaeru, aleTanbIerul, alleTOH, MypaBbUHAs KHCIIOTa, YKCYCHAasl KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MATbMUTUHOBAsE KUCIOTHI, TJIUIIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, aHUIIUH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOJI U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHUS OINPENEISATh BUJ XMMHUYECKON CBSI3U B OPraHUYECKUX COEIUMHEHUSX (KOBaJICHTHas W WOHHAs CBS3b, G- U T-
CBSI3b, BOJOPOJIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJOKEHHUSI TEOPUM CTPOEHUs opraHmdyeckux BemectB A. M. byrnepoBa nis oObsiCHEHUA
3aBHCHMOCTH CBOWCTB BEUIECTB OT X COCTaBa U CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3MUYECKHE M XMMHUYECKHE CBOMCTBA TUIHMYHBIX MPEICTaBUTEICH
pPa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: ajKaHOB, IMKJIOAJKAHOB, AJKEHOB, AJKaJHEHOB, AJKHHOB, apOMaTHYECKHUX YIIJIEBOJOPOJIOB,
CIHMPTOB, aIbIETH/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIOKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUI U aMHUHOB, aMUHOKHCIIOT, OEJIKOB,
YIJI€BO0OB (MOHO-, IU- U MOJINCAXapU0B), WILTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXAY HUMH YPaBHEHHUSMU COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii ¢ UCTIONb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OPMHPOBAHHOCTh YMEHHUS MOATBEPXKIATh HA KOHKPETHBIX MPUMEpaxX XapakTep 3aBUCUMOCTH PEAKIIMOHHON COCOOHOCTH OPraHUYECKHUX
COEJIMHEHUH OT KPaTHOCTH U TUIA KOBAJIEHTHOW CBA3M (G- U M-CBS3M), B3aUMHOT'O BIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh WCTOYHUKU YIIIEBOJOPOIHOTO ChIpbi (HE(PTb, MPUPOIHBIA Ta3, yroib), CIOCOOBI €ro
nepepaboTKH U MPAKTHUECKOE MPUMEHEHHE POTYKTOB IepepadoTKu;



c(OpPMUPOBAHHOCTh BIAJCHHUS CHUCTEMOM 3HAHUH O €CTECTBEHHO-HAYYHBIX METOJaX T[O3HaHUA — HaOJIOJIEHUH, HW3MEpPEHUH,
MO/IEJIUPOBAaHUH, SKCIIEPUMEHTE (PEAJIbBHOM U MBICIEHHOM) U YMEHUS IPUMEHATH 3TH 3HAHMUS;

c(OpPMUPOBAHHOCTh YMEHHS PUMEHSATH OCHOBHBIE ONEpALlMU MBICIUTEILHON AESTENIbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHUE, 000011IeHue,
CUCTEMAaTHU3AIHIO, BbISIBICHUE TPUUUHHO-CIIEACTBEHHBIX CBS3€U — JIs U3YyYEHHUsS] CBOMCTB BEILIECTB U XUMUYECKHUX PEaKIINIA;

c(OPMHPOBAHHOCTh YMEHUI: BBIBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C TIOHATHSAMH WM TPEICTABICHUSIMH JPYTUX €CTECTBEHHO-
HAy4YHBIX MpPEIMETOB AJisi 0ojiee OCO3HAHHOTO MOHUMAHUS CYIIHOCTH MAaTEpHUaJbHOTO €IMHCTBA MHUpPA, UCIOJIB30BATh CUCTEMHBIE 3HAHUS IO
OpPraHUYecKOi XUMHHU AJIsi OOBSICHEHHSI U IPOTHO3UPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPO.LY;

c(OPMHPOBAHHOCTh YMEHUI: MPOBOIUTH PACUYETHI 0 XMMUYECKHM (POpPMYyJIaM M YpaBHEHUSIM XUMHYECKHUX PEAKLIUH C MCIOJIb30BAHUEM
¢bu3znyeckux BeJWYMH (Macca, 00bEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Pacd€Thbl 1O
HaXOXKJICHUIO XMMHUYECKOH (OpPMyJIbI BELIECTBA MO M3BECTHBIM MACCOBBIM JOJSM XMMHUYECKHX 3JE€MEHTOB, MPOJYKTaM CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUIl: NMPOrHO3UPOBATh, AHAIM3MPOBATH M OLEHUBATHh C TMO3ULUN 3KOJOrMYECKOW O€30MacHOCTH IMOCIEICTBUS
OBITOBOI U IPOM3BOJCTBEHHOM JIEATEILHOCTH YEIOBEKA, CBSI3aHHOM C mepepaboTKON BEIIECTB, UCIIOIB30BATh MOYYEHHBIC 3HAHUS IS IPUHSATHS
IPaMOTHBIX pEIICHUN MPOOJIeM B CUTYAlUsIX, CBSI3aHHBIX C XUMHUEII;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENILHO IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHH AKCIEPUMEHT (IIOJydeHHE M U3yUeHHE CBOWCTB
OpPraHMYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIUU YIIIEBOAOPOJOB PA3JIMYHBIX KJIACCOB U KHCIOPOACOACPKAIIUX OPraHUYECKUX BEILECTB,
pelIeHre SKCIEPUMEHTAJIbHBIX 3a7lad [0 PAclO3HABAHUIO OPraHMYECKHX BEUIECTB) C COOJIOACHHEM MpaBuil 0e30MacHOro oOpalleHus ¢
BEIIeCTBAaMH U J1abOpaTOpHBIM 000pyJI0BaHHEM, (OPMYIHPOBATH LEJdb HCCIEAOBAHUS, NPEACTABIATh B pa3IMYHON (opMme pe3yiabTaThl
AKCIIEPUMEHTA, aHAJIN3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHHIA:

coOII0IaTh MPAaBUJIIA SKOJIOTUYECKH LIEIeCO00pa3HOTO0 MOBEICHHS B OBITY M TPYZOBOM JIEATEILHOCTH B LIEJSIX COXPAHEHUS CBOETO 3/I0POBbS,
OKpY>Karoller NpUPOTHOM CPEIbl U JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEHCTBUS HA JKUBBIE OPraHM3MBbl OIPENEIEHHBIX OpPraHMYECKHX BEIECTB, IIOHMMAas CMBICI
nokazaress 1TIK;

aHAJIM3UPOBATh 1L1€JIECO00PA3HOCTh MPUMEHEHHS] OPTaHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKU 3pPEHHS] COOTHOILEHUS
PHUCK-TIOJIB3a;

c(OpPMUPOBAHHOCTh YMEHMI: OCYIIECTBIIATD II€JICHAIIPABICHHBIN MOMCK XUMUYECKOW MHPOPMAIUH B Pa3IMUHBIX UCTOYHUKAX (HayyHas U
yueOHO-Hay4YHas IMTepaTypa, cpeAcTBa MaccoBoi uHGopmaiuu, MIHTepHeT u npyrue), KpUTUYECKH aHATU3UPOBATh XUMUYECKYIO HH(OPMAIIUIO,
nepepalaTbIiBaTh €€ M UCIOIb30BATh B COOTBETCTBHHU C IIOCTABICHHON y4eOHOM 3a1a4ei.



11 KJIACC

IIpenMeTHbIE pe3yapTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MaTePHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUI MPUPOJBI, O MECTE U
3HAaYeHUU XMMUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B 00ECHeueHMM YCTOHYMBOIO pPa3BUTHUS, B PELICHUU MPOOJEM 3KOJIOrMUYECKOH,
HHEPreTUYECKON M MUIIEBON O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpUAJIOB, HOBBIX HICTOUHUKOB YHEPTUH, B 00CCTICUCHU U
PalMOHAIBHOTO MTPUPOIOTIONIB30BaHMs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOLIEH KYIbTYphl YEJIOBEKA, a TAKKE IKOJIOTHYECKH 0OOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U IPUPOIHOM Ccpee;

BJIa/ICHUE CUCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOLIUE MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, JIpO aToMa,
U30TOIIBI, AJICKTPOHHAsI 000JI0YKa aTomMa, S-, P-, d-aTOMHBIE OpOHMTANI, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aToMa, TMOPUAN3AIMs aTOMHBIX
opOutanel, MOH, MOJIEKyJa, BaJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTb, CTENEHb OKHUCJICHUS, XHUMHYECKass CBA3b (KOBaJICHTHAs, HOHHAs,
MeTaJUIMYeCcKasl, BOJAOPOIHAs), KPUCTAJUIMYECKAs PEeIIETKA, XUMUUYECKasl peaKkiysi, pacTBOP, JIEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHYECKAS
JMCCOIMALUs, CTENEeHb JIUCCOLMAIMM, BOAOPOAHBIM MOKa3aTelb, OKHCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOH 3(P(EKT XUMHUYECKOH peakiuH,
CKOPOCTb XMMHMUYECKON PEAKIIMHN, XUMUYECKOE PAaBHOBECUE; TEOPUN U 3aKOHBI (TEOpUS IEKTPOIUTUUECKON AUCCOLMALIMM, TIEPUOINIECKUI 3aKOH
J.. MeHnneneeBa, 3aKOH COXpaHEHHs MAacChbl BEIIECTB, 3aKOH COXPaHEHMs M IPEBPAILEHUS PHEPrUM IPU XUMHYECKUX DPEAKLMAX, 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JEWCTBYIOUIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHMUYECKUH S3BIK XMMHHU, MHUPOBO33PEHUECKUE 3HAHUS,
JeKalue B OCHOBE MOHMMAHUS NMPUYMHHOCTH M CUCTEMHOCTH XMUMHUYECKUX SIBJICHUI; COBPEMEHHBIE NPEJCTABICHUS O CTPOEHUH BELIeCTBa Ha
aTOMHOM, MOHHO-MOJIEKYJISIDHOM U HaJMOJICKYJISIPHOM YPOBHSX; IPEICTABICHUS O MEXaHU3MaX XUMHUYECKUX PEAKLUH, TEPMOAMHAMUYECKUX U
KUHETHUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O XMMUYECKOM PaBHOBECHHM, PACTBOPAX U AMCIIEPCHBIX CUCTEMaX; (PaKTOJIOTHYEeCKUE CBEACHU S
O CBOWCTBax, COCTaBe, MOJyYEHUH U 0€30I1aCHOM MCIIOJIb30BAHUH Ba)KHEHIIIMX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKON JNEATEIIbHOCTH
YeJI0BeKa, OOIIMX HayYHBIX IPUHIUIAX XUMUYECKOTO POU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHMH: BBISBIATH XapaKTepHbIC MPHU3HAKK TOHATHH, YCTaHABIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIME MOHATHUS NPU ONMCAHUN HEOPTaHMUECKUX BEIIECTB U UX MIPEBpAILECHUI;

c(OPMHPOBAHHOCTh YMEHHSI HCIOJIb30BATh XMMHUYECKYIO CHUMBOJMKY I COCTaBJIE€HUS (OPMYJ BELIECTB U ypPaBHEHHUH XHMHUYECKHX
peakwii, cucrematnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTICIBHBIX BEUIECTB;

C(OPMHPOBAHHOCTb YMEHUS ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKHUCIIEHUS XMMHUYECKHUX 3JIEMEHTOB B COCIUHEHMAX, BUJ XMMUYECKON
CBSI3U (KOBaJECHTHAs!, HOHHAs, METAJJIMUECKasi, BOJOPO/IHAs ), TUI KPUCTAJUIMYECKON PEIETKH KOHKPETHOT'O BEIIIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJIa XMMHUYECKON CBA3M U THNA KPUCTAJUIMYECKON pElIETKH,
OOMEHHBIHN U TOHOPHO-AaKLENTOPHBIN MEXaHU3Mbl 00pa30BaHMs KOBaJIEHTHOH CBSI3H;

c(OPMHPOBAHHOCTh YMEHHUH: KJIAacCU(UIMPOBATh: HEOPraHMYECKUE BEIIECTBA MO MX COCTaBY, XMMUYECKHE PEAKIHHU IO Pa3IHYHBIM
IpU3HAKaM (YUCIIy M COCTaBy pearupyrolux BEIIEeCTB, TEIUIOBOMY 3((}EKTy peakiuy, HU3MEHEHUIO CTENEHEH OKUCIIEHUS 3JIEMEHTOB,



00paTUMOCTH, YYaCTHIO KaTalu3aTopa U JPyrue); caMOCTOSITeNIbHO BEIOMpPATh OCHOBAHUSA U KPUTEPUHU IS KilacCU(UKAIIMKM U3y4aeMBbIX BEIECTB
Y XMMHYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHUS PpaCKpbIBaTh CMBICT Tiepuonuyeckoro 3akona JI. WM. MenneneeBa ©  JI€MOHCTPHUPOBATH  €TO
CUCTEeMATH3UPYIOIIYIO, OOBSICHUTENbHYIO M IPOTHOCTUYECKYIO (DYHKIIHH;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEpPHU30BaTh JIEKTPOHHOE CTPOSHHE aTOMOB M MOHOB XMMHUYECKHX 3JEMEHTOB IEPBOrO—4ETBEPTOIO
nepuonos llepunonnueckoit cucremsl .M. MenaeneeBa, NCIONIb3ysl MOHATHUS «IHEPIETUUECKUE YPOBHU», «IHEPIE€TUUECKUE MOLYPOBHU», «S-, P-,
d-aTroMHBIE OpOMTANN», «OCHOBHOE M BO30YXKIEHHOE SHEPreTHUCCKHE COCTOSIHUS aTOMay»; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKHUX JJIEMEHTOB M UX COECIMHEHUH IO nepuoaam u rpynmam [lepuonnueckoit cucremsl [I. . MenneneeBa, BaJeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI X 3JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh
CYILIECTBOBAHNE M'€HETUYECKON CBSI3M MEXKy HEOPTaHMYECKUMU BEIIECTBAMM C IIOMOILBIO YPABHEHHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI;

C(OPMHPOBAHHOCTh YMEHHUS PACKpbIBaTh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMi MOCPEICTBOM COCTaBJICHHUS
AJIEKTPOHHOTO OajlaHCca ATHX PeaKUUii; peakuii HOHHOro 0OMeHa IMyTEéM COCTAaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI; peaKIiii
TUIPOJIN3a; peakuil KoMIIeKcooOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIMHKA U aTFOMUHHUA);

c(OPMHPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUECKUX PEAKIUN C yUETOM UX YHEPreTUYECKUX XapaKTepPHUCTHK,
XapakTep M3MEHEHHUsS CKOPOCTH XMMHYECKOW pEaklud B 3aBHCHMOCTH OT pa3iM4HBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEMIECHHS XHMHYECKOTO
paBHOBECHS TI0]1 BIUSHUEM BHEITHUX Bo3neicTBuil (mpuunui Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepPU30BaTh XUMHUECKUE PEAKIMH, JIeKAIMe B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsI CEPHOU KHUCIOTHI,
aMMHaKa, OOIIMe HaydHble MPHHIUINB XUMHUYECKHX TPOM3BOICTB; IEJIECOOOPA3HOCTh NPUMEHEHHUS HEOPraHWYEeCKHX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIONH3a;

c(OPMHPOBAHHOCTh BIIAJCHHUS CHUCTEMOH 3HAaHMH O METOJaX HAyYHOrO IIO3HAHUS SBJICHUH NPUPOAbI — HaAOJIOJEHHE, H3MEpEHHeE,
MOJIETUPOBAaHUE, SKCHEPUMEHT (pealbHbIi M MBICICHHBIN), HUCIONb3yEMbIX B €CTECTBEHHBIX HayKaX, YMEHMs NPUMEHSATh 3TU 3HAHUS TPU
HKCHEPUMEHTAJIbHOM HCCIIEJJOBAHUU BELIECTB M Ul OOBSCHEHUS XUMHUECKUX SBJICHUH, HMEIOIMIMX MECTO B MPHUPOJE, NPaKTHUECKOH
JIESITEIbBHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHS BBISABISATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUW C TOHATHUAMU M MPEACTABICHUSMHU JPYTUX €CTECTBEHHO-
HayYHBIX IPEAMETOB JUIsl 00JIee OCO3HAHHOIO TOHUMAHUS MaTepHaIbHOIO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHUS NMPOBOJUTH PACUETHI: C MCIIOJIB30BAHMEM IOHSATUN «MaccoBas JI0JI BEIIECTBA B PACTBOPE» U «MOJISIPHAS
KOHIICHTpAIMs»; MacChl BEIIeCTBa WM 00bEMa raza Mo HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU O0BEMY OJHOTO M3 YYAaCTBYIOIIUX B
peaKIy BEIIECTB; TEIUIOBOro 3(PQeKTa peaklunu; 3HaUe€HUs. BOJOPOIHOrO MOKAa3aTessl pacTBOPOB KHUCJIOT U IENOYEH C M3BECTHOM CTENEHBIO
JUccolranuu; Macchl (00bEMa, KOJNMYECTBA BEULIECTBA) MPOJYKTa PEAKIMH, €CIM OJHO U3 HCXOJHBIX BEUIECTB JAaHO B BHJIE pacTBopa C



ornpeaenéHHON MacCOBOM J10JIel pacTBOPEHHOTO BELIECTBA WIIM JIaHO B U30BITKE (MMEET MPUMECH); JOJU BbIXOAA MPOAYKTa PeaKui; 00 bEMHBIX
OTHOIIICHHUH ra3oB;

c(OPMHUPOBAHHOCTh YMEHHIU: CAMOCTOSITEIFHO IUTAHUPOBATh M MPOBOAUTh XMMHYCCKHHA IKCIIEPUMEHT (ITPOBEJCHUE PEAKIIMi MOHHOTO
oOMeHa, MOATBEPKACHIE KaueCTBEHHOTO COCTaBa HEOPTaHUYECKUX BELIECTB, OMPEIEICHNUE CPEIbl PACTBOPOB BEIIECTB C TOMOIIBIO HHIUKATOPOB,
W3YYCHUE BIMSIHHS PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMUYECKOW PEAKIMH, PEHICHHE SKCIEPHUMEHTAIBHBIX 3a/1ad 1Mo TeMaM «MeTaybl»y 1
«HemeTammel») ¢ coOMOACHUEM TpPaBHII O€30MaCHOTO OOpaIIeHHsl ¢ BEHIECTBAMU M JIa0OpaTOpPHBIM 000OpyaoBaHUEM, (OPMYIHPOBATH IETh
UCCIIeIOBaHUS, IPEACTABIATE B pa3IndHON (hopMe pe3yinbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX TOCTOBEPHOCTH;

c(OpPMHUPOBAHHOCTh YMEHHUI: COOJIIO/IATh TIPABHIIA MTOJIB30BAHHS XHUMHUYCSCKOW TOCYI0N M 1a00paTOpHEIM 000pyIOBaHHEM, OOpAIeHUs C
BELIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBHIMOJHEHHUIO JIA0OPAaTOPHBIX XHUMHUYECKHX OIBITOB, 3KOJOTHYECKH IIeJIecO00pa3HOro
MOBEJCHUS B OBITY U TPYAOBON NEATEIHHOCTH B ILIENSAX COXPAHEHUS CBOETO 3I0POBbS, OKPYKAIOIIEH MPUPOAHOW CpPEeAbl U OCTIDKEHUS €&
YCTOMYMBOTO Pa3BUTHSA, OCO3HABAThb OMACHOCTh TOKCHMYECKOrO NEWCTBUS HA KMBbIE OpPraHU3MBbl ONpPEIEIEHHBIX HEOPraHMYECKHX BEIIECTB,
nonumasi cMmbici nokaszarens [1JIK;

c(OPMUPOBAHHOCTh YMEHHIA: OCYIICCTBIIAT ICJICHAIIPABICHHBIN MTOUCK XUMUYECKOW MHPOPMAIIUHU B PA3IMYHBIX HCTOYHHUKAX (HaydHAs U
yueOHO-Hay4yHas JIMTepaTypa, cpeAcTBa MaccoBoil nHpopmanuu, HTepHET 1 Apyrue), KpUTHYECKHU aHAJIM3UPOBATh XMMHUUECKYI0 HH(OpMaIHIO,
nepepadaThBaTh €€ U UCIOIB30BaTh B COOTBETCTBUH C MOCTABICHHON yueOHOM 3a1adeil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonauvecTrBo yacoB
Ne HanmeHoBaHue pa3iesioB U TeM DJIeKTpOHHBIe (HM(]POBHIE)
Kontpoabubie | IlpakTnueckue
n/n NporpamMMsl Bcero o0pa3oBaTe/bHbIE PecypChbl
padoThI padoTbI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKOH XUMHH
IIpenmet opranndeckoit xumuu. Teopust .
. https://resh.edu.ru/subject/29/10/,
1.1 CTPOCHHUS OPTAaHUYECKUX COSTUHEHUN A. 8 .
https://www.yaklass.ru/p/himija
M. Bytneposa
Hroro mo pazneny 8
Pa3nea 2. Yraesogopoasl
21 [IpenenbHbIE YraeBOAOPOABI — AJKAHBI, 5 https://resh.edu.ru/subject/29/10/
' HUKJIOATKAHbI https://www.yaklass.ru/p/himija
HenpenenbHble yraeBogopoasl: aaKeHBI, https://resh.edu.ru/subject/29/10/
2.2 14 1 ) -
alIKaJIMCHBI, aTKUHBI https://www.yaklass.ru/p/himija
93 A 8 https://resh.edu.ru/subject/29/10/
’ POMATHHECKHE YTIeBOAOPOIEI (apeHEI) https://www.yaklass.ru/p/himija
24 [IpupoHBEIE HCTOYHUKH YTIIEBOJOPOAOB U 4 https://resh.edu.ru/subject/29/10/
' Ux nepepaboTka https://www.yaklass.ru/p/himija
25 T A1Or e HIIDOH3EONHIE VIIEEOIODOLOR 4 1 https://resh.edu.ru/subject/29/10/
' 1 P A YIIEBOAIOPOA https://www.yaklass.ru/p/himija
Hroro no pazueny 35
Pasnen 3. Kuciiopoacoaep:kaniue opraHnyeckue coenHeHust
https://resh.edu.ru/subject/29/10/
3.1 Cruptel. DeHon 11 1 DS.7TESN. ECLL.AVSLDJET

https://www.yaklass.ru/p/himija



https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija%E2%80%8B
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija

KapOonunbHbIC COSTUHEHUS: aTbACTHIIBI

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

3.2 keToHbl. KapOoHOoBbIE KUCTOTHL. ClI0KHBIE 21 https://www.yaklass.ru/p/himiia
s¢upsL. XKupsi

33 y 9 https://resh.edu.ru/subject/29/10/
' [IEBOMET https://www.yaklass.ru/p/himija
Htoro mo pazneny 41
Pasnen 4. Azorconepxaiue opranudeckue coeJuHeHUs1

4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 12 https://resh.edu.ru/sublect/2_9/_1_0/

https://www.yaklass.ru/p/himija

Hroro no pazneny 12
Paspnen S. BbicoKOMOJIEKY IsIpPHBIE COCAUHEHUS

51 B 5 https://resh.edu.ru/subject/29/10/
' PICOROMOJICKYAPHRIC COCAMHEHHA https://www.yaklass.ru/p/himija
Hroro mo pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija

11 KJIACC

HaumeHoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acoB

DJIeKTPOHHBIE (HU(pPOBHIE)

Ne /ot Konrpoiabubie  IIpakTuuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpChI
padoThbI padoThbI
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Crpoenue atoma. [lepuoanueckuit
11 3akoH U [lepronnueckas cucrema 9 https://resh.edu.ru/subject/29/10/
' XUMHUYECKUX 3emMeHToB J1. U https://www.yaklass.ru/p/himija
Menneneena
Crpoenue BemiectBa. MHOrooOpasue https://resh.edu.ru/subject/29/10/
1.2 11 1 _ .
BEIIECTB https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
1.3 XMMITICCKHC peaKinn 19 1 3 https://www.yaklass.ru/p/himija
Hroro no pazueny 39
Pa3nen 2. Heopranuyeckass Xumust
https://resh.edu.ru/subject/29/10/
2.1 HemeTamisr 31 1 3 ps. resh. BCUl. f/SUDjec -
https://www.yaklass.ru/p/himija
29 MeTas 93 1 2 https://resh.edu.ru/sub|ect/2_9/_1_0/
https://www.yaklass.ru/p/himija
Hroro no pazueny 54
Pa3znea 3. XumMusd U :KU3HL
MeTtoabl T03HAHUS B XUMUHU. XUMHUSA U https://resh.edu.ru/subject/29/10/
3.1 9 . L
JKU3Hb https://www.yaklass.ru/p/himija
Hroro o pasueny 9



https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/10/
https://www.yaklass.ru/p/himija

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoangecTBO yacoB 3 @
JIEKTPOHHBIE IH(PPOBLIE
Nenn/m | Tema ypoka KonTpoabnbie | IlpakTuyeckue P P
Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI padoTbI
[IpenmMeT u 3HaUEHUE OPraHUYECKON
1 XMMUH, TIPECTABICHUE O MHOr000pa3uu 1 https://resh.edu.ru/subject/lesson/6149/
OpraHUYECKHUX COETMHEHUI
DJIEKTPOHHOE CTPOCHHUE aTOMa yTiiepoia https:/ www.vaklas?..ru/ o/ h|_m||'?1/1_(_)-
(ocHOBHO® ¥ BOSBYEIEHEOE COCTORHMS) klass/osnovy-organicheskoi-khimii-
2 ) 1 6490554/sostoianie-elektronov-v-
BanenTHbie BO3MOKHOCTH aTOMa . ;
atome-s-p-orbitali-elektronnaia-
yriepozaa konfiguratciia- -6447220
XuMHuueckasi CBsI3b B OPraHMUECKUX https://www.yaklass.ru/p/himija/10-
coenuHeHusX. MexaHnu3mbl 00pa3oBaHUs klass/osnovy-organicheskoi-khimii-
3 . 1 . ; ;
KOBaJICHTHOM CBSI3H, CITIOCOOBI pa3pbIBa 6490554/khimicheskaia-sviaz-v-
CBS3CH organicheskikh-soedineniiakh-6482959
Teopust cTpoeHUS OPraHNIECKUX .
4 p Tpv P 1 https://resh.edu.ru/subject/lesson/6149/
coenuHenuii A. M. bytieposa
Bunasr nzoMepun: CTpyKTypHasi,
POCT aHCTBI;HHaH pa};eKyp OHHBLC https://www.yaklass.ru/p/himija/10-
5 poCTp ’ P 1 klass/osnovy-organicheskoi-khimii-
P(heKTLL B MOTCIKyNAX OPraHHECKuX 6490554/izomeriia-izomery-6490525
COCAMHCHUHN
v https://www.yaklass.ru/p/himija/10-
pencTaBieHre o0 KiacCcuuKanuy u - L
6 CHOTEMATHICCKAS HOMEHKIATVDA 1 klass/osnovy-organicheskoi-khimii-
UPAG yp 6490554/klassifikatciia-
( ) OPraHUECKHX BEILECTB organicheskikh-veshchestv-6447504
7 Knaccudukamnus peakiuii B 1



https://resh.edu.ru/subject/lesson/6149/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://resh.edu.ru/subject/lesson/6149/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504

Opr&HH‘ICCKOﬁ XUMHNHN

Cucremarusanus 1 0000IIeHe 3HAHUI

8
0 TEMeE
AJKaHBI: TOMOJIOTHYECKHH psifl, 001mas
9 (opmys1a, HOMEHKIATYpa 1 H30MEpH, https://resh.edu.ru/subject/lesson/6151/
AJIEKTPOHHOE Y MTPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJI
https://www.yaklass.ru/p/himija/10-
10 du3nyeckue U XMMUUYECKHE CBOICTBA k_Ia_ss/uqI_evgdor_ody—6579439/a_lkanv—
aJIKAHOB fizicheskie-i-khimicheskie-svoistva-
poluchenie-i-primenenie-6890485
HaxoiICHHE ATKAHOB B IPHPOLC. https://www.yaklass.ru/p/himija/10-
11 CrniocoObl ostyyeHus U IpUMEHEHUE k_Ia.sslqu(::‘vc?dor_o dy-6579439/a-lkanv-
fizicheskie-i-khimicheskie-svoistva-
aJIkaHoB poluchenie-i-primenenie-6890485
[uknoankansl: oOuias popmyna,
12 HOMEHKJIaTypa U U30MepHs, 0COOCHHOCTH
CTPOCHHUS U XUMUYECKHX CBONCTB,
CrocoObI TIOJTyYEHHUS U IPUMEHEHHE
Pemenne pac4€THbIX 33124 HA
oTpeseNieHue MOJIEKYAIPHON (HOPMYIIbI
13 OpPraHWYECKOTO BEIIECTBA [0 MACCOBBIM
JOJIsIM aTOMOB 3JIEMEHTOB, BXOIAIIIUX B
ero cocraB. CucreMaTu3anus 1
000011IeHrE 3HAHUI 110 TEME
AJNKEHBI: TOMOJIOTHUECKH psijl, 001as
14 (popMyu1a, HOMCHKIATYPA, SACKTPOHHOE 1 https://resh.edu.ru/subject/lesson/5412/

IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas ¥ IUC-TPaHC-U30MEPUs



https://resh.edu.ru/subject/lesson/6151/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485
https://resh.edu.ru/subject/lesson/5412/

aAJIKCHOB

dusnueckre 1 XUMHUYECKHE CBOIMCTBA

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-

15 ankeHoB. [IpaBuino MapkoBHUKOBA fizicheskie-i-khimicheskie-svoistva-
6892975
CHHOCOBHI MOy CHUS 1 TIPHMCHEHHE https://www.yaklass.ru/p/himija/10-
16 klass/uglevodorody-6579439/alkeny-
AlKCHOB poluchenie-i-primenenie-6895074
[IpaxTrueckas pabora Ne 1 mo Teme
17 "[lonydyeHue yTUIEHA U U3yYEHHUE €TO
cBocTB"
Pemenne pacy€THBIX 33724 HA
18 OTIpeIeTICHUE MOJICKYJIIPHOM (POPMYITBI
OpPraHMYECKOTO BEIIeCTBA
AnkanueHbl: CONPSHKEHHBIE, https://www.yaklass.ru/p/himija/10-
19 M30JIMPOBAHHbBIC, KYMYJIMPOBAaHHBIE. klass/uglevodorody-
OCO0EHHOCTH 3JIEKTPOHHOTO CTPOEHHSI 6579439/alkadieny-6899278
. .. https://www.yaklass.ru/p/himija/10-
20 XI/IMI/I‘—IeCKI/Ie CBOUCTBa COHpH)KeHHBIX k|aSS/UQ|EVOdOI'OdV-
JIMCHOB 6579439/alkadieny-6899278
O ppp———— https://www.yaklass.ru/p/himija/10-
21 klass/uglevodorody-
AIKAHCHOB 6579439/alkadieny-6899278
AJIKMHBI: TOMOJIOTUYECKHM PsiJl, o01IIas o
DODMYIA, HOMEHKTATYDA, SNSKTPOHEOS https://www.vaklass.ru/p/hlmua/'lo-
22 klass/uglevodorody-6579439/alkiny-
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL, atcetilen-i-eqo-gomologi-6892969
(dusnueckue cBoicTBa
https://www.yaklass.ru/p/himija/10-
23 XUMHYCCKHE CBOMCTBA aIKMHOB klass/uglevodorody-6579439/alkiny-

svoistva-poluchenie-primenenie-



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-atcetilen-i-ego-gomologi-6892969
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279

KauecTBeHHBIE peaKIIuy Ha TPOMHYIO

6899279

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-

24 . T .
CBSI3b svoistva-poluchenie-primenenie-
6899279
https://www.yaklass.ru/p/himija/10-
o5 CriocoObI MoNTy4eHus: U IPUMEHEHUE klass/uglevodorody-6579439/alkiny-
aJIKWHOB svoistva-poluchenie-primenenie-
6899279
26 Pemenue 3agad: pacuéThl o ypaBHEHHUIO
XUMHYECKON peaKkuu
97 Cucremaruzanys 1 0000IeHNe 3HAHUHI
10 TEME
ApeHBI: TOMOJIOTHYECKUHN Psifl, 001Ias
dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII https://resh.edu.ru/subject/lesson/4775/
O€H30I1a U ToJIyou1a, UX (PU3NYECKue
CBOMCTBa
https://www.yaklass.ru/p/himija/10-
29 XHWMUYECKUE CBOMCTBA APEHOB: PEAKIIUH klass/uglevodorody-6579439/areny-
3aMeIICHUSI svoistva-poluchenie-i-primenenie-
6912880
X . ) https://www.yaklass.ru/p/himija/10-
MMHUYECKHE CBOMCTBA apCHOB: PEAKIIHH
klass/uglevodorody-6579439/areny-
30 MIPUCOSTUHECHISI, OKUCIICHHE TOMOJIOTOB i P X
svoistva-poluchenie-i-primenenie-
OeH30I1a 6912880
Oco0EHHOCTH XUMHYECKHUX CBOMCTB https://www.yaklass.ru/p/himija/10-
31 klass/uglevodorody-6579439/areny-
cTHpoIa benzol-i-ego-gomologi-6912879
32 Pemrenue pacu€THbIX 33724 HA



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279
https://resh.edu.ru/subject/lesson/4775/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879

orpeziesieHne MOJIEKYISIpHON (hOPMYIIBI
OpPraHMYECKOro BElIecTBa

CriocoObl 1oJTy4eHus: ¥ IPUMEHEHUE

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-

33 ) S ;
apeHoB svoistva-poluchenie-i-primenenie-
6912880
34 I'eneTnyeckas CBA3b MEKAY Pa3InYHBIMU
KJIACCAMHM YIJIEBOJIOPOJOB
Pacuérbl 0 ypaBHEHUAM XUMUYECKUX
35 peakuuii. CuctemaTuzanus 1 06001eHNE
3HAHUM 10 TeMe
IIpupo i ras. I[lo € HE e .
36 PHPOAHGI T HYTHbIC HEQTAHbI https://resh.edu.ru/subject/lesson/6148/
rassl
https://www.yaklass.ru/p/himija/10-
37 KameHHbI#1 yronb 1 IpOAgyKTHI €70 klass/uglevodorody-
nepepabdoTKu 6579439/uglevodorody-v-prirode-
6917422
HedTh 1 CriocoGst e8 mepepaGoTKi. https://www.yaklass.ru/p/himija/10-
38 [Ipumenenune TOB II aboTKH Klassiuglevodorody-
PHMEHEHHE NPOAYITOB HEpepabo 6579439/pererabotka-nefti-i-okhrana-
Hedn okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-
39 I'eneTnyeckas CBsI3b MEXKAY Pa3InYHbIMU klass/uglevodorody-
KJIaCCaMH YIJIEBOJOPOJIOB 6579439/predelnye-nepredelnye-i-
aromaticheskie-uglevodorody-6892051
I"aoreHONpPON3BONHBIE YTIEBOLOPOIOB:
40 JJIEKTPOHHOE CTPOCHUE; PEAKLIUU
3aMELICHUs TAJIOreHa
41 JleiicTBue 1ienoyen Ha

rajoreHnpou3BoIHbIE. B3aumoneiicteue



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880
https://resh.edu.ru/subject/lesson/6148/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051

JUraJJorcHaJlJkaHoB ¢ MaroHueM U IMHKOM

Cucremaruzanus U 00001IeHAE 3HAHUN

42 " "
1o paszeiny "YTrieBoaopoasl
43 KonTponbhas pabora o Teme
"VYraeBogopoab"
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psif, o01as popmyna,
44 CTPOEHHE MOJIEKYJI, H30MEPUS,
HOMEHKJIATypa, KJlaccupHUKaIus,
¢duznueckue cBoiicTBa
45 XHUMHUCCKHE CBOHCTBA NPC/ICILHAIX https://resh.edu.ru/subject/lesson/4769/
OJIHOATOMHBIX CIIUPTOB
https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/svoistva-
46 CriocoOslI MoNTyueHus: U IPUMEHEHUE boluchenie-i-primenenie-
O/UTOATOMHBIX CITPTOR nasyshchennykh-odnoatomnykh-
spirtov-6579666
[Ipoctbie 3¢upbl: HOMEHKIATYpa U
47 U30Mepusi, 0COOCHHOCTH (PU3NYECKUX U
XUMUYECKUX CBOMCTB
MHOroaToMHBbIE CIIUPTHL: STUIICHIJIMKOJIb https://ww.vaklass.ru/p/h|m||a/10-
48 U TJMLEPHH, UX GU3NYECKUe U Mlassispinlysfly- .
’ N 6580873/mnogoatomnye-spirty-
XAMUHCCKIC CBOMCTRA etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-
49 CriocoOslI MoJTydeHus: U IPUMEHEHUE klass/spirty-fenoly-
MHOI'0aTOMHBIX CIIUPTOB 6580873/mnogoatomnye-spirty-
etilenglikol-glitcerin-6582929
50 DeHOJI: CTPOCHHE MOJIEKYITBI, https://resh.edu.ru/subject/lesson/5727/



https://resh.edu.ru/subject/lesson/4769/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-6582929
https://resh.edu.ru/subject/lesson/5727/

¢dbuzmveckue cBoricTBa. TOKCHYHOCTH
dbenona

https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-

>l XuMHIECKue CBOHCTBA (erona 6580873/aromaticheskie-spirty-fenol-
6584218
https://www.yaklass.ru/p/himija/10-
59 CriocoOblI MosTydeHus: ¥ MpUMEHEeHUe klass/spirty-fenoly-
dbenona 658087 3/aromaticheskie-spirty-fenol-
6584218
[paktuyeckast padora Ne 2. Perrenue
53 HKCHEPUMEHTAJIBHBIX 3334 110 TeMe
"CrupThl ¥ peHoITB"
54 CucreMmaruzanys 1 0000IeHNe 3HAHUI
10 TEMeE
Anbaeruibl 1 KETOHBI: 3JIEKTPOHHOE
55 CTPOCHHE KapOORWILHOI IpymIILL https://resh.edu.ru/subject/lesson/4776/
TOMOJIOTHYECKHE PsAJIbI, 0011ast hopmyra,
M30MEepHUsi © HOMEHKJIATypa
https://www.yaklass.ru/p/himija/10-
ANbIIEru/Ibl U KETOHBL: (PU3UYECKUe k!ass/aldeqidy-ketony-karponovye-
56 . Kisloty-6780279/metanal-i-etanal-
CBOMCTEA, PEAKIIHI HPHCOCHHHCHA svoistva-poluchenie-primenenie-
6785616
https://www.yaklass.ru/p/himija/10-
Peaknuu okuciIieHUsT 1 KaUeCTBEHHBIC k!ass/aldeqidv-ketonv-karponowe-
57 Kisloty-6780279/metanal-i-etanal-
PCAKIIH aTILACTHIOB 1 KETOHOB svoistva-poluchenie-primenenie-
6785616
58 CriocoOBbI MONTy4eHHs albICTHAOB U https://www.yaklass.ru/p/himija/10-



https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218
https://resh.edu.ru/subject/lesson/4776/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616

KE€TOHOB

klass/aldegidy-ketony-karbonovye-
Kisloty-6780279/metanal-i-etanal-
svoistva-poluchenie-primenenie-
6785616

OI[HOOCHOBHBIG npCaACIbHBIC Kap6OHOBLIe

https://www.yaklass.ru/p/himija/10-
klass/aldeqidy-ketony-karbonovye-

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX kisloty-6780279/karbonovye-kisloty-
MOJICKY T karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-
60 N3omMepus 1 HOMEHKIIaTypa KapOOHOBBIX klass/aldegidy-ketony-karbonovye-
KHCJIOT, MX (PU3HYECKUE CBOMCTBA kisloty-6780279/karbonovye-Kkisloty-
karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-
XUMHYECKHE CBOMCTBA MPEIEIIbHBIX k!ass/aldeqidv—ketony—karbonovye—_ .
61 kisloty-6780279/svoistva-poluchenie-i-
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT primenenie-nasyshchennykh-
odnoosnovnykh-karbonovy -6777549
https://www.yaklass.ru/p/himija/10-
Oco0eHHOCTH CBOMCTB MYPaBbHUHOMN klass/aldegidy-ketony-karbonovye-
62 KHCIOTBL. MHOTrOOOpa3ue KapOOHOBBIX kisloty-6780279/svoistva-poluchenie-i-
KUCJIOT primenenie-nasyshchennykh-
odnoosnovnykh-karbonovy -6777549
Oco0eHHOCTH CBOICTB: HEMIPEACTbHBIX U
apoMaTHYECKHX KapOOHOBBIX,
63 TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
KHUCJIIOT. HpeJICTaBI/ITCJ'H/I BBICIIIHUX
KapOOHOBBIX KUCIIOT
64 [TonsiTe 0 MPOU3BOIHBIX KAPOOHOBBIX
KHCIIOT
https://www.yaklass.ru/p/himija/10-
65 CrniocoOblI osyuyeHus U IpUMEHEHUE

klass/aldegidy-ketony-karbonovye-



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/metanal-i-etanal-svoistva-poluchenie-primenenie-6785616
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549

Kap6OHOBBIX KHCJIOT

kisloty-6780279/svoistva-poluchenie-i-

primenenie-nasyshchennykh-

odnoosnovnykh-karbonovy -6777549

CroxHble 3(Upbl: TOMOJIOTHYECKUH psI,

https://www.yaklass.ru/p/himija/10-

klass/slozhnye-efiry-i-zhiry-

66 obwas dpopmyna, u3oMepHs 1 6850158/stroenie-i-svoistva-
HOMCHKJIATypa slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-
dusnyeckue 1 XUMHYECKHE CBOMCTBA klass/slozhnye-efiry-i-zhiry-
67 . ]
3¢upoB 6850158/stroenie-i-svoistva-
slozhnykh-efirov-6813179
Pemenne pacy€THbIX 3a1a4: 110
68 YPaBHEHUIO XUMUYECKON peakluu, Ha
oTpeseNieHue MOJIEKYIIpHON (HOPMYIIbI
OpPraHN4eCcKOro BEUIECTBA
[IpakTrueckas pabora Ne 3. Pemenue
BKCHepI/IMeHTaJIBHLIX 3a1a4 I10 TCMEC
69 "
Kap6oHoBbie kuciaoTsl. CloKHbIE
a¢upsr”
Kupsl: ctpoenne, hu3zndeckue 1 .
70 PEI: CTpOCHHE, https://resh.edu.ru/subject/lesson/5952/
XUMUYECKHE CBOUCTBA (TUIAPOIIU3)
Oco0eHHOCTH CBOICTB KUPOB, https://www.yaklass.ru/p/himija/10-
71 COJIEpKAIIUX OCTATKUA HEMPEIEITBHBIX klass/slozhnye-efiry-i-zhiry-
XKUPHBIX KACIOT. JKuphl B ipupoae 6850158/zhiry-6849681
Mpbuia Kak COJIM BBICIITUX KapOOHOBBIX L
o https://www.yaklass.ru/p/himija/10-
KHCJIOT, UX MOIOIIIECC ACUCTBUC. HOHHTI/IC . . .
72 klass/slozhnye-efiry-i-zhiry-
0 CHHTETHYECKUX MOIOIIUX CPEICTBAX 6850158/myla-sms-6876211
(CMO)
73 ['eneTnveckas CBsI3b yriaeBOAOPOIOB U



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://resh.edu.ru/subject/lesson/5952/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211

KHCJIOpOACOACPKAIIUX OPraHUYCCKHUX
BCIICCTB

Pacuérbl 0 ypaBHEHUAM XUMUYECKUX

74 .
peakuui
75 CucremaTtu3zanus u 00001IeHHE 3HAHUN
10 TeMe
https://www.yaklass.ru/p/himija/10-
OO01mas xapakTepucTUKa yriaeBoI0B 1 ) S
76 KNACCH(UKALIA YTTIEBO0B (MOHO-, - I klass/uglevody-prirodnye-soedineniia-
tHOL YTIIEEOR da 6835083/Klassifikatciia-uglevodov-
MOJINCaXapu/Ibl) 6828518
Monocaxapuibl: pu3ndecKrue CBOMCTBA U https://waww.yaklass.ru/fp/himija/10-
77 P ' klass/uglevody-prirodnye-soedineniia-
HAXOACICHHC B IPUPOAC 6835083/gliukoza-i-fruktoza-6835111
n https://www.yaklass.ru/p/himija/10-
HpI/IMCHeHI/Ie TJIFOKO3bI, €€ 3HAYCHHUC B . . ..
78 klass/uglevody-prirodnye-soedineniia-
FIBHCACATEIRHOCTH OpratiisMa 6835083/gliukoza-i-fruktoza-6835111
Jucaxapunbl: caxapo3a, MajabTo3a U https://www.yaklass.ru/p/himija/10-
79 nakto3a. Haxoxxnenue B mpupojie u klass/uglevody-prirodnye-soedineniia-
IIPUMEHEHHE JUCAXAPHUIOB 6835083/sakharoza-6841114
[losnmmcaxapuasl: CTpoeHUE
80 MaKpOMOJIEKY, PU3NICCKUE U https://resh.edu.ru/subject/lesson/5413/
XUMHUYECKHE CBONCTBA, IPUMEHEHHE
81 [TonsiTne 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemienue pacueTHbIx 3a/1a4 HA
82 OIIpeJIeIeHUE JI0JIU BBIXO/A MPOAYKTA
pEeaKInu OT TEOPETHUECKH BO3ZMOKHOTO
83 CucreMaruzanys 1 00001eHNe 3HAHUI
0 pazzeny
84 KonTponbHas padbora 1o teme
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https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/sakharoza-6841114
https://resh.edu.ru/subject/lesson/5413/

"Kucnopoaconepxanye opraHu4ecKue
coequueHusa"

AMuHBIL: KJ1accuUKalus, CTpOSHUE

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-

85 monexyx, 0bmas hpopmyna, HSOMG?M’ 6852270/aminy-proizvodnye-ammiaka-
HOMEHKJIaTypa U (PU3UYECKHE CBOMCTBA nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-
XUMHUYECKHE CBOMCTBA anr(paTHISCKUX klass/azotsoderzhashchie-soedineniia-
86 . - ;
aMHUHOB 6852270/aminy-proizvodnye-ammiaka-
nasyshchennye-aminy-6585751
Al . https://www.yaklass.ru/p/himija/10-
WIVH: CTPOEHUE aHUJINHA, ] .
87 0COBEHHOC cc cBoiic klass/azotsoderzhashchie-soedineniia-
HHOCTH XUMITACCKIX CBOUCTE 6852270/aromaticheskie-aminy-anilin-
aHIIHA 6851421
https://www.yaklass.ru/p/himija/10-
CriocoObI ToTy4eHUsT U IPUMEHEHNE klass/azotsoderzhashchie-soedineniia-
88 . ; ; .
anupaTHIECKUX aMUHOB 6852270/aromaticheskie-aminy-anilin-
6851421
AMMHOKHUCIIOTBI: HOMEHKJIaTypa U https://www.yaklass.ru/p/himija/10-
nuzomepusi, pusnueckue cBoicTaa. klass/azotsoderzhashchie-soedineniia-
89 .
OtnenbHbIE IPEICTABUTENH O 6852270/aminokisloty-amfoternye-
AMHHOKHCIIOT soedineniia-6853801
XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT, X
90 OMOJIOTHYECKOE 3HAUEHNE AMUHOKHCIIOT. https://resh.edu.ru/subject/lesson/4743/
CI/IHTGS ur H,Z[pOJII/IE} IICIITU 0B
https://www.yaklass.ru/p/himija/10-
o1 benku kak npupoIHbIE TOJTUMEPHI; klass/azotsoderzhashchie-soedineniia-
CTPYKTYpBHI O€JIKOB 6852270/stroenie-svoistva-i-znachenie-
belkov-6858170
92 XUMHUYECKHE CBOMCTBA OEIIKOB https://www.yaklass.ru/p/himija/10-
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klass/azotsoderzhashchie-soedineniia-
6852270/stroenie-svoistva-i-znachenie-
belkov-6858170

A30Tc0nep>i<amne reTCPpOUHKINICCKUC

93 coeanHeHus. HyKiieMHOBBIE KUCIIOTHI: https://resh.edu.ru/subject/lesson/6296/
COCTaB, CTPOEHHUE U OMOJIOTHYECKAs POJIb
[Tpaktrueckas padota Ne 4. Pemenue

94 OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCME
"A30TCcoIepKalIie OpraHndecKue
coenuHeHUS"
[TpakTtrueckas padora Ne 5. Perenue

95 AKCTICPUMEHTAIBHBIX 3314 110 TEME
"Pacrio3HaBaHn€ OpraHUYECKUX
coeTMHCHUI"
KonTponbhas pabora o teme

96 "A30TcoepKalue OpraHnIecKue
coenuHeHU"
OCHOBHBIC [TOHSTHS XIMITH https://www.vaklass.ru/p/himiia/lO—
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN U klass./vvs.(.) ol i e

97 soedineniia-vms-6880782/osnovnye-
METOJIBT X CHHTE3a ——HIOMMEPH3aLiA 1 poniatiia-vms-reaktcii-polimerizatcii-i-
HOJIMKOHACHCAIINA polikondensatcii-6880783

https://resh.edu.ru/subject/lesson/6095/,
https://www.yaklass.ru/p/himija/10-

IInactMaccel. YTunuzauus u klass,.lws.(?komolekuliarnve-

%8 nepepadboTKa MmiIacTuka S e
6880782/Kklassifikatciia-i-
prakticheskoe-ispolzovanie-polimerov-
6874539

99 DacToOMEpPhI: HATypaTbHBII https://resh.edu.ru/subject/lesson/6152/



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://resh.edu.ru/subject/lesson/6296/
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
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://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
https://resh.edu.ru/subject/lesson/6152/

CUHTCTUYCCKHUEC KaYUyKH. Pesuna

100

BonokHa: HaTypanbHbIE, ICKYCCTBEHHBIE,
cuHrerndeckue. I[lommepst
CIIELMAJILHOTO HA3HAYCHUs

https://resh.edu.ru/subject/lesson/4777/,
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-
soedineniia-vms-
6880782/klassifikatciia-i-
prakticheskoe-ispolzovanie-volokon-
6874540

101

[IpakTrueckas padbora Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
"PacriozHaBaHue I1aCTMAacC 1 BOJIOKOH"

102

O060011eHNE U CUCTEMATU3ALMI
M3YYCHHOTO MaTepuraja 1o TeMe
"BbIcOKOMONEKYsIpHbIE COeTUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102
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11 KJIACC

KoanuyecTBo 4acoB

Ne DJIeKTPOHHbIE M (poBbIE
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoTbI
Atom. CocTaB aTOMHBIX fJIEp. .
1 i 1 https://resh.edu.ru/subject/lesson/6479/
XUMHUECKUN diieMeHT. M30TOIbI
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/sostoianie-i-
raspredelenie-elektronov-v-atome-d-
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK .
2 1 orbitali-6931775,
4TOMOB, KEaHTOBRIC HHCIA https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-
khimii-6931691/sovremennaia-model-
stroeniia-atoma-6936621
3 Krnaccugukanus XuMI4ecKUX 3JIEMEHTOB 1
(s-, p-, d-, f-amemenTs)
https://www.yaklass.ru/p/himija/11-
PacripejiesieHre 2JIeKTPOHOB 110 aTOMHBIM Klass/osnovnye-poniatiia-i-zakony-
4 ) p ™ 1 khimii-6931691/sostoianie-i-
OpOHUTAIAM raspredelenie-elektronov-v-atome-d-
orbitali-6931775
DNEeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUU
6 DJeKTPOHHBIE KOH(PUTYpaLIiy HOHOB. 1
DNeKTPOOTPULATENILHOCTD
. https://www.yaklass.ru/p/himija/11-
7 [lepnonnueckuit 3akoH u [lepnonnueckas 1

klass/osnovnye-poniatiia-i-zakony-
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CHCTEeMa XUMHYECKUX saeMeHToB Jl. W.
MeneneeBa, CBA3b C COBpPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

khimii-6931691/periodicheskii-zakon-
i-periodicheskaia-sistema-
khimicheskikh-elementov- -6948490

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX

https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-

8 khimii-6931691/zakonomernosti-

MU TIPOCTHIX M CIIOKHBIX BEIIECTB T10 ] " i .
izmeneniia-svoistv-elementov-i-ikh-
TpyHIam u neproam soedinenii-po-perioda -6957324
9 CucreMatusanus U 00001eHUE 3HAHUM IO
TEME
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-6927604/elektronnaia-
Buapsl xumMnueckon cBA3U. MexXaHU3MBI priroda-i-tipy-khimicheskoi-sviazi-
10 00pa3oBaHUs KOBAJICHTHOW CBS3U. elektrootritcatelnost-6926170,
Bonopoanas cBs3b. MexmosneKkynsipHbie https://www.yaklass.ru/p/himija/11-
B3aMMOICHCTBHS klass/khimicheskaia-sviaz-i-stroenie-
veshchestva-6927604/kovalentnaia-
sviaz-nepoliarnaia-kovalentnaia-sviaz-
6927763

BaneHTHOCTE U BaJIEeHTHBIE BO3MOKHOCTH

aToMOB. CBS3b DIIEKTPOHHOU CTPYKTYDBI .

11 P PYKTYP https://resh.edu.ru/subject/lesson/6332/
MOJIEKYJI C UX T€OMETPUUECKUM
CTPOCHHEM

12 [IpeacraBineHus: 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIaTypa
BemectBa MoseKyIsipHOTO 1
HEMOJICKYJISIPHOI'O CTPOCHUA. TI/IHLI .

13 yip p https://resh.edu.ru/subject/lesson/5581/

KPpUCTAJININYCCKUX PCUHICTOK U CBOMCTBaA
BCIICCTB
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https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/5581/

Ilonsarue o JUCIICPCHBIX CUCTEMax.

14 https://resh.edu.ru/subject/lesson/4939/
[IpencraBieHne o0 KOJIIOUIHBIX PACTBOPAxX
HctrHHBIE paCTBOPHI: HACKIILIEHHBIE U https://www.yaklass.ru/p/himija/11-
15 HEHACBILEHHBIE, PACTBOPUMOCTb. klass/khimiia-rastvorov-
Kpucrannoruaparst 7109506/rastvory-rastvorenie-7048764
https://www.yaklass.ru/p/himija/11-
CriocoObI BbIpaKe€HUS! KOHIIEHTPAuU klass/khimiia-rastvorov-
16 . .
pacTBOpPOB 7109506/moliarnaia-kontcentratciia-
rastvorennogo-veshchestva-7048766
Pemenue 3aaau ¢ ucnonb3oBaHUEM
17 MOHATHH "MaccoBas J0JIs1 paCTBOPEHHOTO
BelecTsa", "MoJsipHas KOHUEHTpauus"
18 Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB
19 CucremaTtu3zanus u 0000IIeHNE 3HAHUHN TIO
TeMe
KonTponbHas pabora no temam
"Ctpoenue atoma. [lepuoanueckuit 3aKoH
20 u [lepronnueckas cuctemMa XUMHUYECKUX
snemenTtoB 1. . Menaeneena,
"Ctpoenue BemectBa. MHOrooopasue
BemecT"
KraccubuKaIys XUMIMECKIX PEaKIHii B https://resh.edu.ru/sublectll_es§9n/4938/,
HEOPraHUYECKON U OPraHUYECKOM XUMHH. http s.//V\{W\{v.vakIa:_ss.rt%/p/@mua/ll—
21 3aKOH COXpaHEHHUs MACChl BEILIECTB; 3aKOH Klass/ihimicheskaia-kinetika-
p ’ 6995740/klassifikatciia-khimicheskikh-
COXPAaHEHHUS U MPEBPALICHHS] SHEPTUU TPU reaktcii-Do-raznym-priznakam-
XUMUYECKUX PEAKIUIX 6964758
22 TerutoBbie 3 (HEKTH XUMUIESCKUX https://www.yaklass.ru/p/himija/11-
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https://resh.edu.ru/subject/lesson/4938/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761

peakuuii. TepMoXxuMu4YecKkre ypaBHEHUS

klass/khimicheskaia-Kinetika-
6995740/teplovoi-effekt-khimicheskoi-
reaktcii-termokhimicheskie-uravneniia-
6964761

Breraucnenus mo YPaBHCHUAM XUMHUUYCCKHUX

23 peakuii 1 TepPMOXUMHUYECKUM
ypaBHEHUSIM
https://www.yaklass.ru/p/himija/11-
CKopocTh XMMHUYECKOH peakuuu, €€ klass/khimicheskaia-kinetika-
24 3aBHCUMOCTH OT pa3INyHbIX (DaKTOPOB. 6995740/skorost-khimicheskoi-
Karanu3 u xatanuzatopsl reaktcii-faktory-vliiaiushchie-na-
skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-
25 ['oMOreHHbIE ¥ reTEpOreHHbIE PEAKIUU 6995740/klassifikatciia-khimicheskikh-
reaktcii-po-raznym-priznakam-
6964758
[TpakTraeckas padora Ne 1 mo Teme
26 "BaustHue pa3nu4HbIX GaKTOpOB Ha
CKOPOCTb XUMUYECKON peakuuu"
https://www.yaklass.ru/p/himija/11-
97 OO6patumbie 1 HEOOPATUMBIE PEAKITHH. klass/khimicheskaia-kinetika-
XHWMHUYECKOE PAaBHOBECHE 6995740/khimicheskoe-ravnovesie-
printcip-le-shatele-6984763
[MpakTraeckas padora Ne 2 o Teme
28 "BausiHue pa3nuyHbIX GaKkTOpOB Ha
MOJIOKEHNE XMMHYECKOT0 paBHOBecHA"
DNEeKTPONTUTHYECKAS JUCCOIHALIHSI. https://www.yaklass.ru/p/himija/11-
29 CunbHble U cl1a0ble AIEKTPOJIUTHL. klass/khimiia-rastvorov-

CreneHp IUCCOIHAIINN

7109506/elektroliticheskaia-
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Honnoe npoussenenue Boapl. Cpena

dissotciatciia-vodorodnyi-pokazatel-

ph-rastvora-7048767

https://www.yaklass.ru/p/himija/11-

klass/khimiia-rastvorov-

30 BOJHBIX pPacTBOpPOB. BogopoiHblii 7109506/elektroliticheskaia-

nokasatens (pH) pactBopa dissotciatciia-vodorodnyi-pokazatel-
ph-rastvora-7048767
o https://www.yaklass.ru/p/himija/11-

IM'uaponus coneit. Peakiuu, nmpoTekaromiye ..

31 klass/khimiia-rastvorov-
B pacTBopax SJCKIPOITOB 7109506/gidroliz-solei-7126690
[IpaxTrueckas padora Ne 3 o Teme

32 "XuMH4eCcKue peaklMy B pacTBOpax
3JE€KTPOJIUTOB"
o https://www.yaklass.ru/p/himija/11-

KHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC .. . . .

33 cax T — klass/khimicheskaia-kinetika-

HHA. HCHUIITN HNCIIUTCIIN U .y .
peaxtt et 6995740/okislitelno-vosstanovitelnye-
BOCCTanoBHTE reaktcii-6984764

34 Meroa 371eKTpOHHOTO (3JIEKTOHHO-
HMOHHOT0) OanmaHca
https://resh.edu.ru/subject/lesson/3523/,
DEKTPOJIHS PACTBOPOB ¥ PACILIABOB https://www.yaklass.ru/p/himija/11-
35 S klass/okislitelno-vosstanovitelnye-
m protcessy-7170109/elektroliz-
rasplavov-i-rastvorov-7161829
36 Pemienue 3a1a4 pa3iuyHbIX THIIOB
37 Pemenue 3aga4 pa3auyHbIX TUIIOB
38 CucreMaruzanys 1 0000IeHNEe 3HAHUI IO
Teme "XumMuueckue peakuu'
39 KonTponbhas pabota o teme

"Xumuueckue peakuu"
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ITonoxeH1Ee HEMETAIIOB B
[Tepuoanueckoil cucreMe XUMUYECKUX

40 anemenToB /l. 1. Menaeneesa u https://resh.edu.ru/subject/lesson/5939/
0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnyeckue CBOMCTBa HEMETAIIOB
https://www.yaklass.ru/p/himija/11-
41 AmtoTponusi HeMeTauioB (Ha IpuUMepe klass/kharakteristika-nemetallov-
KHCJIOpoaa, cepsl, pochopa u yriepoaa) 7269055/khimicheskie-elementy-
nemetally-6852268
https://www.yaklass.ru/p/himija/11-
42 Bonopona: nonydyenue, pusnueckue u klass/kharakteristika-nemetallov-
XUMHUUYECKHE CBOMCTBA. [ Mapuabl 7269055/vodorod-i-vodorodnye-
soedineniia-nemetallov-7267751
TR —————. https://www.yaklass.ru/p/himija/11-
' PHPOAEL, klass/kharakteristika-nemetallov-
43 crocoObI MOTy4YeHus!, pU3NUECKue u 7269055/nemetally-viia-gruppy-
XAUMHUYECKHE CBOMCTBA 7965030
Tanorenosonopozst. Baeiinmae https://www.yaklass.ru/p/himija/11-
] klass/kharakteristika-nemetallov-
44 KHUCJIOPOJICOACPIKAIITUE COCTUHECHHMSI 7269055/nemetally-viia-qruppy-
raJoreHoB 7965030
JTa6OPATOPHBIC ¥ IPOMEIILICHHbIE https://www.yaklass.ru/p/himija/11-
45 5 klass/kharakteristika-nemetallov-
CIoCcOOBI MOJTyYEHHUs TaJIOT€HOB. ) 7269055/nemetally-viia-gruppy-
[IpumeHeHne rajJoreHoB U UX COSAUHEHUN 7965030
[paktuyeckas padora Ne 4. Perenue
46 AKCHEPUMEHTAIBHBIX 3324 110 TEME
"T"anoreus!"
KHCI0DOL: Ta60pATODHALE 1 https://www.yaklass.ru/p/himija/11-
47 POt patop klass/kharakteristika-nemetallov-

IIPOMBIIIJICHHBIC CIIOCOOBI IMOoJIy4CHMu,

7269055/nemetally-via-gruppy-
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
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¢bu3nyeckue 1 XUMHYECKUE CBOICTBA.
O3oH. [IpumeHeHne KUCI0poaa U 030Ha

7265029

48 Oxcubl ¥ IEPOKCHUIBI https://resh.edu.ru/subject/lesson/5913/
49 Pemrenue 3a1au pa3nuyHbIX TUIIOB
Cepa: https://www.yaklass.ru/p/himija/11-
epa: HaX0XJICHUEe B IPUPOJIE, CTIOCOOBI —
50 HOTYYeHHS, (PUBHICCKUE 1 XUMHYECKH klass/kharakteristika-nemetallov-
° ?“e » QHBHACCIHE eckne 7269055/nemetally-via-gruppy-
CBOMCTBA 7265029
https://www.yaklass.ru/p/himija/11-
51 CepoBogopo, cymbd klass/kharakteristika-nemetallov-
POBOLOPOL, CYTTBQHIIB! 7269055/nemetally-via-gruppy-
7265029
Kucnopoacoaepskamme coeiuHe CEpHL .
52 HCHIOPOICOR pmuum HHvH HHA cephl https://resh.edu.ru/subject/lesson/5913/
Oco0eHHOCTH CBOMCTB CEpHOM KHCIIOTHI
[paktuyeckas padora Ne 5. Pemenue
53 AKCHEPUMEHTAIBHBIX 3324 110 TEME
"Cepa u e€ coenuHeHus"
Asor: https://www.yaklass.ru/p/himija/11-
30T: HAXO0XKJIEHHUE B IPUPO/IE, CTIOCOOBI —
54 HOTYYeHHS, (PUBHICCKUE 1 XUMHYECK klass/kharakteristika-nemetallov-
© ffqe » QUSIHCCKHC eexme 7269055/nemetally-va-gruppy-
CBOMCTBA. AMMMAaK, HUTPUIbI 7265028
Kucnoponcoaepxamme coeIuHEHUS
55 azora. OcOOEHHOCTH CBOMCTB a30THOM https://resh.edu.ru/subject/lesson/5913/
KHCJIIOTBI
https://www.yaklass.ru/p/himija/11-
IIpumeHeHne a30Ta U ero COeUHEHUN. klass/kharakteristika-nemetallov-
56
A30THBIE Y1OOpEeHHS 7269055/nemetally-va-gruppy-
7265028
https://www.yaklass.ru/p/himija/11-
S7 ®docdop: HaXOXKIECHUE B IPUPOJIE,

klass/kharakteristika-nemetallov-
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https://resh.edu.ru/subject/lesson/5913/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://resh.edu.ru/subject/lesson/5913/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
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CrocoObI MOJTyYeHus1, PU3nIeCcKue u
XUMHueckue coiictBa. dochuasl u

dbochun

7269055/nemetally-va-gruppy-
7265028

Oxcunsl hocdopa, pochopconepikarime

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-

58 R -
kucaoThl. Conu HochopHOI KUCTOTHI 7269055/0ksidy-i-gidroksidy-
nemetallov-7267650
https://www.yaklass.ru/p/himija/11-
[Ipumenenue docdopa 1 €ero coeAMHEHUN. klass/kharakteristika-nemetallov-
59
dochopHble ynoopeHus 7269055/nemetally-va-gruppy-
7265028
[paktuyeckas padora Ne 6. Pemenue
60 HKCHEPUMEHTAJIbHBIX 33a4 110 TeMe
"Azot u pochop u ux coequHeHUA"
v . https://www.yaklass.ru/p/himija/11-
TJIEPOJI: HAXOXKJEHUE B IIPUPOJIE, .
61 b & klass/kharakteristika-nemetallov-
JIJIOTPOIHbIE MO,I[I:I UKauy; Gpuzndyeckue 7269055/nemetally-iva-qruppy-
U XUMHUYCCKHUE CBOUCTBA, IPUMCHCHUC 7265027
https://www.yaklass.ru/p/himija/11-
62 Oxcup yrinepoaa(ll), okcun yrnepona(1V), klass/kharakteristika-nemetallov-
yTOJIbHAsI KUCJIOTA U €€ CONu 7269055/nemetally-iva-gruppy-
7265027
63 Pemienue 3a1a4 pa3muyHBIX THIIOB
K .. https://www.yaklass.ru/p/himija/11-
PEMHMIA: HAXOXKIEHUE B IPUPOJIE, -
64 COCOBLL OIVIe (usueckie klass/kharakteristika-nemetallov-
. POy imﬂ’ HBIHCCIIE 1 7269055/nemetally-iva-gruppy-
XMMHUYECKHE CBOMCTBA 7965027
Oxent kpemns(IV), KpemHHeBas https://www.yaklass.ru/p/himija/11-
65 AP 5P klass/kharakteristika-nemetallov-

KHUCJI0Ta, CHJIINKAThI

7269055/nemetally-iva-gruppy-



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/oksidy-i-gidroksidy-nemetallov-7267650
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
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[IpumeHeHne KpeMHMS ¥ €T0 COETMHEHMM.

7265027

https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-

66 )
Crexo, ero noixy4eHue, BUAbl CTEKIIa 7269055/nemetally-iva-gruppy-
7265027
67 Peurenue 3a1au pa3nuyHbIX TUIIOB
68 CucreMaruzanys 1 0000IeHNE 3HAHUI IO
Teme "Hemeraminr"
69 KonTponbHas padbora o teme
"HemeTamibr"
70 AHanu3 pe3yabTaToB KOHTPOJIBHOM
paboThI, KOPPEKITUS OMHUOOK
[Tonoxenne Meramnos B llepuoanyeckon
CHUCTEME XMMHUYECKUX DJIEMEHTOB. .
71 https://resh.edu.ru/subject/lesson/3493/
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0YEK aTOMOB METAILIOB
https://www.yaklass.ru/p/himija/11-
OO0mue ¢puznyecKkre CBOMCTBA METAIIIOB. klass/kharakteristika-metallov-
12 ) .
[IpumeHeHne METaJIOB B OBITY U TEXHHUKE 7200709/metally-obshchie-svoistva-
metallov-7183914
73 CLLIABLL MeTALIoB. KOs METALIOR https://resh.edu.ru/subject/lesson/4961/,
- ROPp https://resh.edu.ru/subject/lesson/3479/
74 Pemrenne 3a1a4 pa3nu4HbIX TUIIOB
3 o o https://www.yaklass.ru/p/himija/11-
JEKTPOXUMHUYECKUH Psi/i HANIPSKEHU I —=
75 era1oB. OBLIE CHOCOBLL OVIe klass/kharakteristika-metallov-
METAILIOB. LJOIME CIt bl IOy HCHIA 7200709/sposoby-polucheniia-
MECTaJlios metallov-7183915
76 OO6mas xapakTepucTuka MetamioB |A- https://www.yaklass.ru/p/himija/11-

rpynisl [leppogudeckoit cucteMbl

klass/kharakteristika-metallov-
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https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/3479/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/sposoby-polucheniia-metallov-7183915
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/sposoby-polucheniia-metallov-7183915
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XUMHUYECKUX 3J1eMeHTOB. HaTpuil u kanwuii:

norydeHue, Gu3nIecKue 1 XUMHICCKUE
CBOICTBA, IPUMEHEHHUE MPOCTHIX BELIECTB
U UX COeTUHEHUN

7200709/obshchaia-kharakteristika-

metallov-ia-iiia-grupp-7183916

Obmas xapakrepuctuka metamuioB |1A-
rpynmnsl [leproanueckoi cucTemMbl
XUMHYECKHX 3JIEMEHTOB. Maruui u

https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-metallov-

" KaJbLUii: oyueHue, puzndeckue u 7200709/obshchaia-kharakteristika-
XUMHMYECKHE CBOUCTBA, IIPUMEHEHHE metallov-ia-iiia-grupp-7183916
IIPOCTHIX BEIIECTB U UX COEIMHEHUN
https://www.yaklass.ru/p/himija/11-
78 JXécTkocTh BOABI M cLIOCOOBI €€ klass/kharakteristika-metallov-
YCTpaHEHUS 7200709/zhestkost-vody-i-sposoby-ee-
umensheniia-7228154
https://www.yaklass.ru/p/himija/11-
79 ANIOMMHU: TONTydeHue, Gpu3ndeckue u klass/kharakteristika—metalIov_— _
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE 7200709/obshchaia-kharakteristika-
metallov-ia-iiia-grupp-7183916
AmpoTepHbIe CBOIICTBa OKCHIA U
80 THIPOKCUIA aTFOMUHUS,
TUIPOKCOKOMILIIEKCHI ATFOMUHUS, UX
IIPUMEHEHNE
81 Pemenue 3a1a4u pa3auvyHBIX THIIOB
[Tpaktruueckas padota Ne 7. Perenue
82 AKCTIEPUMEHTAIBHBIX 3314 110 TEME
"MeTaisl IJ1aBHbIX oarpymnmn"
O6IIA% XaPAKTEPHCTHKA MCTAILIOR https://www.va_klf_;lss.ru/p/himiia/ll-
klass/kharakteristika-metallov-
83 no0ouHbIX noarpymni (b-rpymm)

HepHOﬂquCKOﬁ CHUCTCMbI XUMHNYCCKHUX

7200709/obshchaia-kharakteristika-

metallov-iv-viiib-grupp-7236722
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dusnueckre 1 XUMUYECKHE CBOMICTBA

https://www.yaklass.ru/p/himija/11-

84 . klass/kharakteristika-metallov-
XPOME M €10 COCIUHCHHH, HX TPUMCHCHHE 7200709/khrom-marganetc-7224312
Baxwnelimume coelMHEHNs MapraHia. https://www.yaklass.ru/p/himija/11-

85 [Tepmanranat Kanusi, €ro OKUCIUTEIbHbBIE klass/kharakteristika-metallov-
CBOMCTBA 7200709/khrom-marganetc-7224312
® . https://www.yaklass.ru/p/himija/11-

N3UYECKUE U XUMUYECKHE CBOMCTBA -

86 e s P klass/kharakteristika-metallov-

A ) ya 7200709/zhelezo-i-ego-soedineniia-
MIPUMEHEHHE CIUIABOB JKeje3a 7924313
https://www.yaklass.ru/p/himija/11-

87 dusnueckue 1 XUMHUECKHE CBOMCTBA klass/kharakteristika-metallov-
MEJIH U €€ COeIMHEHUI, UX TPUMEHEHUE 7200709/med-i-ee-soedineniia-

7224310
https://www.yaklass.ru/p/himija/11-
dusndeckre 1 XUMUYECKHAE CBOMCTBA klass/kharakteristika-metallov-

88 [IMHKA ¥ €r0 COeTUHEHHUMN, X 7200709/tcink-i-ego-soedineniia-
npuMeHeHue. [ MIpOKCOKOMITIEKCHI ITMHKA 7224311,

https://resh.edu.ru/subject/lesson/3534/
[Tpaktrueckas padota Ne 8. Permenue

89 IKCIIEPUMEHTAILHBIX 3a7a4 110 TEME
"MeTaibl TOOOYHBIX OArpyHH”

90 Pemenue 3a1au pa3nuyHbIX TUIIOB
O0600111eHNE U CUCTEMATU3ALMA

91 M3YYCHHOTO MaTepuraja 1o TeMe
"MeTamiber"

92 Konrtponsnas padora no teme "MeTtasuibr"

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOM
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paboThI, KOPPEKITUS OIHUOOK

94

Posb xumuu B 006ecrieueHuM yCTOHYHBOTO
pa3BuTus 4yesoseuecTsa. [lonsatue o
Hay4HBIX METOJIaX UCCIICIOBAHMS BELIECTB

https://resh.edu.ru/subject/lesson/3504/

95

Hayunble npuHIUITBEI OpraHU3aluu
XUMHYECKOTO MPOU3BOJCTBA.
[TpoMBIIIICHHBIE CTIOCOOBI TTOTYICHHUS
BaXXHEHIIINX BEIICCTB

https://resh.edu.ru/subject/lesson/3514/

96

XUMHYECKOE 3arpsA3HCHHUC Oprxcalomeﬁ
CpE€AanI 1 €10 MOCICACTBUA

https://resh.edu.ru/subject/lesson/3504/

97

XHMHS U 310pOBbE YEJIOBEKA.
JlexapcTBEeHHBIE CPEACTBA

https://resh.edu.ru/subject/lesson/3504/

98

99

Xumust ouiny. Pois XxumMuu B
o0ecrneyeHur MUIIEBON 0€30IIaCHOCTH
Kocmernueckue u mappromepHbie
cpeactsa. beiToBas xumMust

https://resh.edu.ru/subject/lesson/3504/

https://resh.edu.ru/subject/lesson/3504/

100

XuMus B CTPOUTENILCTBE. BaxkHenume
CTPOUTEIIbHBIE U KOHCTPYKLIIMOHHBIE
MaTepuabl

https://resh.edu.ru/subject/lesson/3504/

101

XUMHS B CEIbCKOM XO3SIHUCTBE.
Opranuveckue 1 MUHEPAIbHBIC
ynoOpeHus

https://resh.edu.ru/subject/lesson/3504/

102

CucreMaruzanys 1 0000IeHNEe 3HAHUI 10
TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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