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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHEro oOImiero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaepanuy», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepasibHOM 00pa3zoBaTENBHOM MTporpaMmsbl cpeaHero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCYIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit ~ deneparum,
peanu3ylonmx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuun Ha niepuon 1o 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, peanmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJlanTayuy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJDKEHUs OOy4YeHHUsS B OpraHu3anusix MnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOMNOJAraroUIMMU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEIBLCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHS 00YYaIONIUXCSl CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS W TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OOydarolmuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IMHOr0 TOCYJIapCTBEHHOI'O
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:

e YCTaHABIMBAE€T HMHBApPHAHTHOE IMPEIMETHOE COJEp)KaHHe, 00s3aTelIbHOe
JUISL W3Y4YEHUsT B paMKax OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT



pacupesiesieHne M CTPYKTYpHUPOBAaHHME €ro II0 KjiaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAET MPUMEPHOE paclipeiesieHne y4eOHOro BpeMEHHU, PEKOMEHIYEMOT0 JJIst
U3YYEHUS OT/IETBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yrayOJE€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
POrpaMMBI CpEeIHEro oO1ero oOpazoBaHuUs (JINYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TaKke C y4YETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMeETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe IO XMMHUHU MPEIyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3zoBaHusl. 3a IpeieaMH YCTaHOBJIEHHOM MpOrpaMMoi 110 XMMHHU 00513aTENbHON
(MHBapHaHTHOW) COCTaBIIOIIEH coAepKaHUs YYEOHOro mnpeamera «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOLIEH, KOTOpasi JOJIKHA
OIIPEEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO PO 00ydeHHUS.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnojiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHupoBaHHOTO OOyYE€HHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUsl HAaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH C MOCJIEAYIOLUM 3TallOM MOJTYYEHHUS] XUMHUUECKOTr0 00pa30BaHus
B paMKax W3y4YeHHUS CIEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U XWMHUYECKHX
JVCLUIUIMH B By3aX UM OpraHu3alusX CpelHero mpodecCcruoHalIbHOro 00pa3oBaHusl.
B 31011 cBSI3M M3ydeHue npeaMera « XuMHush» OpUEHTHPOBAHO TPEUMYIIIECTBEHHO HA
pacuiMpeHre ¢ YriIyOJeHUEe TEOPEeTUYECKOM U MPaKTUYECKOM MOATOTOBKU
OOy4JaroIMXcsi, BHIOPABIIMX OMPEASIEHHBIA MPOPMIh 00yUeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOMIEr0 TIOJMYYeHHsT XHMHUYECKOro oOpa3oBaHHs B
opraHuzanusx npodeccuoHanpbHoro ooOpaszoBaHus. Hapsigy ¢ sTum, B CBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (elepanbHON
o0pa3oBaTeILHOM MPOTPAMMBI CPEHETO O0IIET0 00pa30BaHus U3YUCHHUE MpeMeTa
«XUMHS» OPUEHTHUPOBAHO TAKXKE Ha PELICHHE 337a4 BOCHHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcsi, Ha (OpMUPOBAHUE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
YMEHHUM, YMEHHUH palMoHaIN3alMu y4eOHOro TpyJa U 00O0OIIEHHBIX CIOCOOOB
JEATEIbHOCTH, UMEIOIIMX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocTaBngmyMu IpeaMera «XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YEHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoJIX0/10B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKaHUA 3TUX KYypCOB B NPOrpaMMe MO XUMHUHU 32 OCHOBY



npuHATH mojoxenust DI'OC COO o paznmuuunsx 6a30BOT0 U yriTyOJIEHHOTO YPOBHEH
U3Y4YEHUS IpeAMETA.

OcHoBy cozaepxkaHus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHWYecKas XHUMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMaA
3HAHMI MOJy4aeT ONpeaeiaEHHOE TEOPETHUECKOE OMNOJHEHUE, MO3BOJISIOIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHUECKOTO MaTepuara.
Tak, Ha yrnyOin€HHOM YypOBHE M3yud€HHUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTEIHLHOTO YBEIMUYECHUS 00BEMA 3HAHUI 0 XUMHUECKHUX DJIEMEHTAX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PACIIMPEHUS U YIIIyOJICHHS PEACTABICHUI O CTPOESHUN
BEIIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX IHPOTEKAHMS pPEAKLUH,
paccMaTpuBaeMbIX C TOYKHM 3PEHUS XUMHUYECKOWM KMHETUKU U TEPMOAMHAMUKHU.
N3yuenne nepuoandeckoro 3akoHa W lleproanyeckoil CUCTEMbl XHMHYECKHUX
AJIIEMEHTOB 0a3UPYyETCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpoeHMM aToma. XHMHUYECKas CBSI3b OOBACHAETCA C TOYKU 3PEHHUS
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUTIOB peakIuil JOMOIHIETCS
dbopMHpoBaHHEM TIPEJCTABICHUNA 00 AJIEKTPOXMMUYECKUX IMpoleccax M
AIIEKTPOJIN3€E PACIUIABOB U PACTBOPOB BEILIECTB. B Kypce opraHu4eckoil XuMuu rnpu
pPAacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenlsdeTrcs o0coboe
BHHUMaHHE BOIMPOcaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaXxX peaKiuu.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YUCHHUS JJISI KJIACCOB OMpeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe MPEeAMETHBIX 3HaHUM)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMEThl. Tak, Hampumep, B COAECPKAHUU
mpeaMeTa JJis KJIacCOB XUMUKO-PU3NIecKoro npoduiis 60b110€ 3HaUueHue OyayT
MMETh AJIEMEHTBI y4eOHOro Marepuasa rno oouieit xumuu. [lpu nzyuenuun npeamera
B JIAaHHOM CJIy4yae akUEeHT OyAeT cJelaH Ha OOIIHOCTb METOJOB MO3HAHUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, JEKTPOJIN3a, IPEACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B TO e Bpems B coaepkaHUU TMpeAMeTa ISl KIACCOB XUMHKO-
Oounonornyeckoro npoduiist OONbIIUNA yAETbHBIA Bec OyJeT MMETh OpraHuyecKas
xumus. B aTom ciydae npenocTaBisieTcs BO3MOXKHOCTh JIJIs1 00Jiee 00CTOATEILHOTO
PacCMOTPEHUS XUMHUYECKOW OPTaHU3aIlMU KJIETKH KaK OMOJIOTHYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NPUMEPY, TaKU€ CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€JIKU, YTIEBObl, HYKJIEMHOBBIE KHCIOTHI U Apyrue. [lpu 3ToM 3HaHUA O
COCTaBE U CBOMCTBAX MPEACTaBUTEICH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3YYEHHs CYIIHOCTU MPOIECCOB (DOTOCHMHTE3a, JbIXaHUS,
MUILIEBAPEHUS.

B mmane ¢dopMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHMSI
OOLIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAayYHbIX



3HAHWN W3y4eHHE MpeaMera «XuMus» Ha yriayOJEéHHOM ypOBHE OCHOBAaHO Ha
MEXKIIPEIMETHBIX CBSI3IX C Y4YEOHBIMU NIPEAMETAMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHble NpenMeTv», «MartemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu u3ydyenuu yueOHoOro npeamera « XumMush Ha yriayOJIEHHOM YPOBHE TaKxKe,

KaK Ha ypOBHE OCHOBHOTO M CpeIHEro 001ero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layeil MEepPBOCTENEHHON 3HAYMMOCTU SBJsieTCs (OPMHUPOBAHHWE OCHOB HayKH
XUMHUH KaK 00J1JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUYECKOMN JAESITEIIbHOCTH
YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBO KyJIbTYpHhI. Pemienue 3Toi 3a1aun Ha
yrayOn€HHOM ypOBHE H3YYCHHS IMpeAMETa NpPEAroaraeT pealn3aluio TaKuX
LejeH, Kak:

e (opmMupoBaHME TpENCTABICHUNA: O MaTepUATHLHOM EIUMHCTBE MHPA,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBJIICHUM MPUPOJIBI, O MECTE XUMHUH B
CHUCTEME €eCTECTBEHHBIX HayK W €€ BeAylled pojidi B 00ecleueHuu
YCTOMYMBOIO  pa3BUTUSA  4YEJOBEYECTBA: B  pelieHuu  mpobiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00eCIeYeHUU palMOHAIBHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyJIbTYyphl YEJIOBEKa, a TAKXKE SKOJOTHUYECKU
000CHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpEIE;

e OCBOCHME CHCTEMBbl 3HAHUW, JIKAIIUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHIaMEHTATbHBIX
MOHATUH, 3aKOHOB U TEOPUW XHMHUHU, COBPEMEHHBIX IPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPDHOM,  HAJMOJIEKYJSPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAHUSI XUMUYECKUX PEaKUUid, O
XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKMX 3HAHUU 711 OOBICHEHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XHMHH, JJIi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0ieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI YKOJIOTUUECKON 0€30aCHOCTH IIOCIIEICTBUNA
OBITOBOM M TPOU3BOACTBEHHON NEATEILHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM TTPOU3BOJICTBOM, UCIIOJIH30BAHUEM U ITepepabOTKOM BEIIECTB;

e yriyOJieHWE MPECTABICHUN O HAYYHBIX METOIaX MO3HAHUS, HEOOXOIUMBIX
JUIsL TIPUOOpETeHUs] YMEHUW OPHEHTHPOBATHCS B MHpE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JEATENBHOCTH U TOBCETHEBHOM KU3HU.

B mnnane peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GyHKUMNA TETOCTHOM CHCTEMbl CPEIHEro oOuiero oOpa3oBaHUs NpPU U3YYEHUU



npenMera «XuMmus» Ha  yriiyOnéHHOM ypoBHE 0COOyI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUe 1eNU U 33a4H, KakK:

BOCTIUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TIPHUPOJIBI,
YBOXEHHS K TIPOLECCY TBOpPYECTBA B O0JACTH TEOPETUYECKUX U
NPUKIAJIHBIX HCCICNIOBAaHUNA B XUMUH, (HOPMUPOBAHHE MHUPOBO33PCHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHWIO W TIO3HAHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO HAa  OCHOBE  YCBOCHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEHH;

pa3BUTHE TIO3HABATEIEHBIX HHTEPECOB, UHTEIUICKTYaTbHBIX U TBOPYECKUX
crocoOHOCTeW oOydaronuxcsi, (OPMHPOBAHWE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHEIIHOW MPodecCHOHaTbHON 1 00IIeCTBEHHOHN AESITeIbHOCTH,
OTBETCTBCHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B
3I0pOBOM 00pas3e KU3HHU;

dopMHpOBaHHE YMEHHI M HABBIKOB Pa3yMHOTO IPHPOJIOTIOIB30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYphl, IPUOOPETEHUE OMBbITA OOIIECTBEHHO-
MOJIE3HON IKOJIOTHUECKOU JeSITeTLHOCTH.

OO0mIee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHUS XUMHH Ha yTITyOJIEHHOM
YpOBHE CpeaHero odiiero oopazoanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, PEICTABIIEHUE O MHOTO00pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COCAMHEHUSX. TUIBI THOPUIU3AIIMKI ATOMHBIX OpOUTANIeH yriepoa.
Mexanu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBAHMS AaTOMHBIX OpOWTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIC TIPECTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeAUMHEHUU. MOoJeKyasipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNIbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenerHass. M3omepus. Buabl W30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTaHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3P PEKThI).

[IpencraBnenne o kiaccupukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonanasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuin (IUPAC) u TpuBuanbHble Ha3BaHUS
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAllCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUI0O OPTAHMYECKUX BEIECTB MPHU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHHE MOEICH MOJEKYJT OPTraHUYECKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuii ps ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AllKaHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XHWMHUYECKUE CBOMCTBA QJIKAaHOB: PEAKLUHMH 3aMEIICHUS, H30MEPHU3aLUH,
JNErHIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, IUKIO0yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUSI U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, o0mas (Gopmyia, HOMEHKIATYypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AIIKEHOB, SP-THOPHAN3AIHS
aTOMHBIX opOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) nzomepus. GU3nyecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuMy IPUCOEIVHEHMS, 3aMEUICHUS B O-MO0JOXKEHHWE IIPpU JIBOWHOHM CBS3H,
noauMepu3anuu u okucieHus. [Ilpasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH IEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE aJIKaIuEHOB.

Ankunbl. ['omonorudyeckuil psij akuHOB, oOias GopMyia, HOMEHKIaTypa 1
MU30MeEpHs. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUU NMPUCOETUHEHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOUHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJOpobl (apeHsl). ['oMojoruueckuil psifi apeHOB,
obmtast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuE MoOJieKyIbl Oen3ona. dusmyeckue cBoilCTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUs] B OEH30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJuKalle, PEaKUWd NPUCOCIAUHEHUS, OKUCJIEHUE TOMOJIOTOB
oensona. IlpeacraBienne 00 OpPUEHTUPYIOIMIEM JICWCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
NPUMEHEHUE aPOMATUYECKHUX YTIEBOAOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbIi1 yronas U mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B TTPOMBITTUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHIPOU3BOJHBIE BOJHOTO W CHUPTOBOIO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U MX IMPEBpaIlCHUI:
n3yyeHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHON WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, TOJIYUEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKomyeHUE C¢ koyuekiusiMu «Hedts» u «Yronwy, ¢ odpasinamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJEJIMPOBAHHE MOJIEKYJl YIJIE€BOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxaniue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, u30MepHs,
HOMEHKJIaTypa u kiaccuukamus. Dusmdyeckue CBOWCTBA  MpeeabHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIAa U METAHOJA
Ha opranm3M uenoBeka. CrmocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoO0eHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIMK 3aMEILCHUS], B3AUMOICICTBUE C OPTraHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(pUIbHOTO 3amelieHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHUs U IPUMEHEHIE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenszonpHOrO simpa. dusmueckue cBoiicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genonbopmanbaeruaaas cMoa.

KapOoHubHbIE COEIMHEHUS — JIBJACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psiibl albJeruioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCIUHECHUSI.
OxkucieHue anpJeTu0B, KAYECTBEHHbIC peakluu Ha anbaerujbl. CrocoObl
MOJTYYEHHUS U IPUMEHEHUE ATIbJIETU0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHbIE CBSI3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTaBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAsS, .JUHOJEBAS,
JUHONIeH08as KUCHoThl. CrIOCOOBI MOTYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupsl. ['oMonorudeckuil psa, oOwmas Gopmyna, U3oMepus U
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpU3NUeCcKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11esouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B IpUpo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBoaoB (MOHO-, -
¥ mojucaxapubl). MoHocaxapuabl: TIIOK03a, (pPyKTO3a, rajsakto3a, pubosa,
ne30kcupr0o3a. GuU3NUecKue CBOMCTBA W HaxOoXJAeHHE B mpupoje. PoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYCHUE B KU3HEAECATEIbHOCTU OpraHu3Ma. /[ucaxapuapl: caxaposa, MajabTo3a U
nakTo3a. BoccTaHaBnMBaroIe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W Henono3a. CTpoeHWe MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala W LEJUTIOJNO03bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYEeCTBEHHasi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEIJUTIOJIO3BI: TUAPOIU3, MOdydeHne 3(pupoB nemtrono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



DKCIepUMEHTAIbHBIE METOJIbl W3Yy4YEHHsS BEIIECTB M HUX MNpEeBpallCHUN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(Il), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJAEHCTBUE
pacTtBopa riaoko3sl ¢ ruapokcuaoM Menu(Il), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAJIbHBIX 3amad 1o TemMaM «Crnuptel ¥ (EHOJNBIY,
«Kap6onoBbie KuciaoTbl. CI0KHBIE dPUPHI».

A30TCoepxkale OPraHnvecKne coeTuHeHusl.

AMWHBI — OpraHUYecKue MPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUYecKue ¥ apoOMAaTHYECKHE; TEPBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenne moiekyn, oOmas Gopmyiia, U30MepHsi, HOMEHKIATypa U (U3MUECKHE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKAJIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apOMaTH4eCcKoro psiaa. CTpoeHre aHUINHA.
B3auMHoe BiMgHHME Tpynm aroMOoB B MoJsiekyle aHwiMHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHHue anudaruueckux amMuHOB. l[loiydenue aHwiInHa U3
HUTPOOEH30a.

AmuHokucIoTel. HoMeHnknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJUIUH, alaHuH. @OU3NYecKue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peaklus TMOJUKOHJEHCAIIMU, O00pa30BaHUE TMENTUIAHOW CBSI3U.
buonornueckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MENTH/IOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbBIC PEAKIIMU Ha OCIIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypaIrus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCoaepKalIre OpraHudecKre CoeIMHeHU» U «Pacro3HaBaHne opraHM4eCcKux
COCIMHEHUI.

BbicokoMoJ1eKyJISIpHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEAUHEHUN —
MOJIMMEPHU3ALUS Y TOJIMKOHACHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIHIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
noaudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacTomepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHEMATIBLHOTO Ha3HAYCHHUS (Tedmon, KEBJIap,
AIEKTPOIPOBOIAILIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCHEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEpUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0 COCTaB, HAXOKAECHUE MOJIEKYJISIPHON
(G opMyJIbl OPraHUYECKOTO COETUHEHMS IO Macce (00bEMY) MPOLYKTOB CrOPaHHUSL, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0/Ia IPOAYKTA PEAKLIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHoTe3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJECHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIIMYUHBI, €JIMHULIBI U3MEpPEHHUS, CKOPOCTb, DHEprus,
Mmacca.

buonorus: kimerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBINA M reTepOoTpOodHBI TUI MUTAHUI, OpOXKEHHE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpacdus: nmonesHsie HCKONAEMbI€, TOILITUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWS,
MOIOIIKE CPEICTBA, MATEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMU4eCKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DJNeKTpOHHBIE KOHPUTYPALIUU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalllud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. Menpeneena.

XuMHUecKass CBSI3b. BHIBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBSI3U. [10sIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas CBA3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX F€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COECAMHEHUIN
AJIEMEHTOB BTOPOT'O MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. MctunHbie pactBopsl. [Ipencrasienue o
KOJUTOMJHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIUM PACTBOPOB:
MaccoBasi JOJIsI BELIECTBA B PAaCTBOPE, MOJIIpHAs KOHILEHTpanusa. Hacelennsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHMS OTIAEIJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanys XuMU4eCKUX peakinii B HEOPraHMYEeCKOH U OpPraHUYecKOu
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpaIlCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMbIC peaKIui. XuMU4Ieckoe paBHOBecre. KoHcranTta
XUMUYECKOT0 paBHOBeCcHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHU: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuranus. CulbHbIE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpaIbHAasd,
nienioyHas. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HX NPEBpACHUN:
pa3loKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandyecKkoil cucTeMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ napuapl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3UYECKUE |
XMMHUYECKUE CBOMCTBA. [ aloreHOBOAOPOAbI. BaxkHeuie KUCI0pOaCOaCpKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U TPOMBIIUIEHHbBIE CIIOCOOBI MOJYyUYEeHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKMe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHCIOPOAA U
030Ha. OKCUBI U IEPOKCUBI.



Cepa. Haxoxaenue B TpHpoOjE, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepbl(VI). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
U €r0 COeIMHEHHM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CrnocoObl MONMydeHUs, (GU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPONHbIE  MOJIUDPUKAIUU.
®duznyeckue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(IV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusd. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMHusi(IV), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ileprondeckor CUCTEME XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJIEKTPOHHBIX 000JOYeK aTroMoB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHuil  metawioB.  OOmuMe  CrocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIHs, MUPOMETAIUTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nUecKue 1 XUuMUYECKUE
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEUIECTB U UX COCTUHEHU.

OO6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX DOJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
JKécTKkoCcTh BOJBI M CIIOCOOBI €€ YyCTPaHEHUS.

ATIOMUHWI: TTOTydeHue, (U3nIecKre U XMMUIECKIEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUabl u
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel u JuUXpoMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIWHEHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xene3a(ll) u sxenesa(Ill). [lomydenne u mpuMeHeHue xKene3a u
€ro CIJIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHECHHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [[pumMeHnenue
[IAHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHUE KOJUIeKIMU «MeTtaiibl M CIUIaBbD), B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1Ie04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
U KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE THUIPOKCUIOB AJTIOMUHHS W LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"amorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS U KU3Hb.

Ponp xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUHA HAYYHOTO HccienoBanus. Hayuneie
MPUHIIUIBI OPTaHU3AUH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYeHUs] BaXXHEUIIIMX BEIIECTB (HAa MpuUMepe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, MeTaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecTieYeHUU YHEPTETUUECKON OE30ITaCHOCTH.

Xumus ¥ 3I0pOBbE UelloBeKa. JlekapcTBeHHble cpexacTBa. lIpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIUHBI.

XUMWS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xumun B
o0ecrieueHnH MHUIEeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHeie cpenactBa. beitoBas xumwms. [IpaBumna
0€30TmacHOr0 UCTIOJIB30BAHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTEILCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE YI0OpEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPAaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéThl: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, MACChHI
(00BéMa, KOMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJYKTAa PEaKIUU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOIM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JY BbIX0/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed u
HEOpPraHu4eckorM xuMuu B 11 Kilacce ocylecTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIUX €CTeCTBEHHO-HAYYHBIX TOHSITHH, TaK U MOHSITHH, MPUHSATHIX B OTJEIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccuukaiys, MepuouyHOCTh, HAOI0IeHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €JUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadbonu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE MTOPOJIbI, MOJIE3HBIC UCKOIMAeMbI€, TOTUIURBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACIICHHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHMHUSD»  OTPAXKaAIOT
c(OpPMHPOBAHHOCTH OITbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
OoOy4JaronIuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON AEATEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUSA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIBLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOLIEM AHATU3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAHUSI IEHHOCTEH 3JI0pOBOrO0 M 0Oe30MacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DPU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COONIO/IeHUsT TIpaBWJ 0€30MacHOro OOpaleHusi C BelleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEILHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBWI WHAUBUIAYAILHOTO W  KOJUJIEKTUBHOTO
0€30MacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpeOICHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTU B  y4eOHO-HCCIEI0BaTEIbCKOM
JEATEeIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY M3Y4YeHHUI0 Mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJTbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHOM CpEIbl;

OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCSIIIMX BpEI OKPYXKaKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBUSA NPEANIPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBILIIIEHUS, YKOJOTHUYECKON KYJIBTYPHI,
ombITa JEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHOM NIPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XWMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEeHUU MpoOJEM COXpaHEHUS
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH i1  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3bl MaTepHAIbHOW KYyJIbTYpbl, B pEUIEHUU TJI00aJbHBIX MPoOIIeM
YCTOMYMBOIO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUEHHH YCIOBHUMI
YCIIELTHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
NO3HAHMS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1e71aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJYUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIbCKOMN €SI TENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaabHOM
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHUS IPOrPaMMBbI IO XUMUU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpEIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEHU(PUKY METOAOB IIO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHble NeHCTBHs (IT03HaBaTeJIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATTLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOECHHBIE

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

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrHYeCKHE IeHCTBUA:

CaMOCTOATENFHO  (QOpMyJNIHpOBaTH W aKTyalIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENEATh LENU JESITEIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh TMPH OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUSA:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKKU TOHSATUW U YCTAHABIMBATh MX B3aWMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KjIacCUPUKAIIMU BEIIECTB H
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJAYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HAK (CUMBOJI) JIEMEHTA, XUMUu4eckas (popmysia, ypaBHEHHE XUMUYECKON peaKuu
— IpU peIIeHUHd Y4eOHbIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aay, MPUMEHATbH



Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIs BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMynTupOBaTh LEIH U 3a/1a4l HUCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 3a XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000O0IIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJEIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPopManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IMYHBIX BHJIOB U (HOpM
IIPE/ICTABIICHNU, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEYNBOCTB;

(GOopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3JMYHbIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MTPHU pabOTe C XUMUUYECKON
uHbOpMaluen: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKHe W MaTeMaTHYECKHe)
3HAKU U CUMBOJIbI, POpMYIIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Yy4eOHbIe 1eCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)TaeMOU TeMbI B X0JI€ TUAJIoTa U/Uiu
JUCKYCCHH, BEICKA3bIBATh UIeH, (POPMYINPOBATH CBOU MPEIJIOKECHHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIAaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKOH pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MpoeKTa, U (HOPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM TMPOBEACHHBIX HCCICAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NESTENIbHOCTD, ONpeensds €€ Leld W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU YYEOHBIX U HCCIEIOBATEIIbCKUX 3ajad, BbIOMpaTh HauboJsee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEaKIHUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbI 110 XMMHUU Ha yTriayOJéHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIero 00pa30BaHus BKIIOYAIOT ClieU(pUIECKUe AJIs
yueOHOro npeameTa « XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPIPETAMN U NMpeoOpa30oBaHUIO 3HAHUM, BUABI JIEATEIBHOCTH IO
MOJlyYEHUIO HOBOTO 3HAaHUS W TNPUMEHEHHIO 3HAHUW B Pa3IMYHbIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
IPOTpaMME II0 XUMHUHM NPEAMETHBIE PE3YJIbTAThl MPEICTABICHBI MO TOJAaM
WU3Y4YCHUS.

10 KJIACC

[IpenMeTHbIe pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEUYEHHH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTHYECKOM, SJHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IJaHUM HOBBIX MAaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAIBHOIO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOW  XMMHYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TTOHATHUS — XUMHUUECKUM AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, S-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukai, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuueckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopust CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEeBpalIeHUs] DSHEPrHUM TIPH XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIINE B OCHOBE
MOHMMAHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUM; MPE/ICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMSI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtanTsl 1 u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIEeATEIIbHOCTH YEJIOBEKA, OOIIMX HAYUHBIX MPUHIIMIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOICTBA METAHOJIA, TEpepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTHS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHMSI XMMHUYECKUX PEAKLMI M PACKPbIBATh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO 0anaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATH MOJIETU MOJIEKYJ OPraHUYECKUX BEHIECTB JIJIsi WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAIC)KHOCTh M3yUCHHBIX
OpraHMYEeCKUX BEHIECTB MO HX COCTaBYy U CTPOCHUIO K OIpEACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIEH, alleTHIEH, TOJIYOJ, TJIMLEPHH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CT€APUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30MPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPENETATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTaB, CTPOCHHE, PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KIJIACCOB
OpraHMYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, albJAECTUI0OB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIJIeBOJOB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C WCHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (O- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbs (HE(PTh, MPUPOHBIN T'a3, YTOJb), CIOCOOI €0 EPepadOTKH U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETMPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUSI,

c(hOpMHUPOBAHHOCTh YMEHHSI IPUMEHSITH OCHOBHBIE OTIEPAIliU MBICIIUTEILHOM
NEATETPHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE, 000O0IEeHWe, CHCTeMAaTHU3aIHIo,



BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJI1 U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHUI: TPOBOJIUTH PACUETHI IO XUMHUUYECKUM (popMyJIiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYWH
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPHU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMyIibI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI IPUHATUSI TPAMOTHBIX pPEelIeHUuM mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMUECH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIBHO IJIAHUPOBAaTh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIy4YeHHE W M3yYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PAcCIO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITpaBHII
Oe3omacHoro oOpaleHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJIOTHYECKHU I1€1eCO00Pa3HOT0 TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOLIEH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHMYECKOTO JACHCTBHS HA YKUBBIC OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAasi CMbICH TTokazatesis [1/1K;

aHAJU3UPOBATh IIEJIECOO00PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHas
JauTepaTypa, CpelcTBa MaccoBoil nHbopMmaluu, HTEpHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIInto, iepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH YCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEed KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUECKUI 3JIEMEHT, aTOM, SIPO aTOMa, H30TOIIBI,
ANIEKTpOHHAs o000JIouKa aroma, S-, p-, d-aTOMHBIE OpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUMOpHUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsi3b (KOBAJIGHTHAs, WOHHAs, MeETa/NIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAlMs, CTENEHb JHUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON pEaKlUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAaHMUSI PUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM W HaJMOJICKYJISIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUM, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHH,
pacTBOpax M JIUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HMCTIOJIB30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY W NPAKTUUECKON MESATEIBHOCTH YEJIOBEKa, OOIIMUX HAy4HBIX
MPUHLHINAX XUMAYECKOTO ITPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATh XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOLIME MOHATHUS HPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN’;



c(OpPMUPOBAHHOCTh YMEHHMsI HCIIOJIB30BaTh XHUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckytro HomeHknarypy (IUPAC) u TpuBnanpHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XUMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMICTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM u
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHHUM: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM NIPU3HAKAM (UHCITy U COCTaBY
pearupyomux BeUIecTB, TEIJIOBOMY 3(PQPEKTy peakiu, U3MEHEHHIO CTEHEeHeH
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYaCTHUIO Karaju3aTopa W JpyrHe);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(DUKALMH
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHUOJUYECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IMEPUOIOB
[Tepuomnueckonn  cucrembr .M.  MenneneeBa,  uCHONB3Ys  TOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE NOIYPOBHM», «S-, p-, d-aTOMHbIE
opOuTaNnu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonmueckou cucrembr J[. U
MeneneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS UX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHHMI:  XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYIIECTBOBAHME T€HETUYECKOU CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb:  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  ypaBHEHMM;  pEakUuyd  TUAPOJIN3a;  peaKuuu
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);



cOPMUPOBAHHOCTh YMEHUSA OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHUYECKOW pEAKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIeKAIKE B OCHOBE MMPOMBIIIJICHHOTO TOJYYEHUS CEPHOW KHCIIOTHI, aMMHAKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JJIsI OOBSICHEHUS XMMHUYECKHX SIBJICHUH, HMMEIINX MECTO B IPUPOJE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00JIee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MHPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUI «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUs;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JaHO B BUIE PacTBOpa C
OnpeIeIEHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEAKIINK;, 00bEMHBIX OTHOIIICHUH Tra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOrOo  OOMEHa,
MOATBEPKICHNE KAYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILECTB, ONPEACICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyYCHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIMH, PEIICHUE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertawey u  «Hemeramis»y) ¢
COOJII0JIEHNEM TpaBUil 0€30MacHOro oOpalleHus ¢ BEUIECTBAMHU U J1abOpaTOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHMBATh WX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHUH: COOJIIOIATh MPaBUJIa TIOJIH30BAHUS XUMUIECKOM
mocyJIol M 1abopaTopHBIM OOOpyAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbS, OKPYXKAIOLIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

chOpPMHUPOBAHHOCTh YMEHUMN: OCYHIECTBIISITh 1EJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHPpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, epepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernyeckue 0CHOBBI XUMHU
Ctpoenue atoma. [lepuoguueckuii 3aKoH
1.1 u [lepuoanueckast cuicteMa XUMHUYECKUX 9
anemenToB /I. 1. Menaeneera
12 Crtpoenue BeniectBa. MHorooopasue 1 |
' BEILIECTB
1.3 XUMHYECKUE PEAKIINU 19 1 3
Hroro no pasneny 39
Pasnen 2. Heoprannueckasi xumusi
2.1 Hemerambl 31 1 3
2.2 Meraubl 23 1 2
Uroro no pazneny 54
Paznen 3. Xumus v :Ku3Hb
31 MeTo/bl TO3HAHUSL B XUMUAU. XUMUS U 9
' KU3Hb
Hroro no pazneny 9
OBULIEE KOJIMYECTBO YACOB I10 102 4 3

[NPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaYeHUE OPraHUYECKON XUMUM,
IpeJCTaBIeHUE O MHOI000pa3uu
OpPraHUYECKUX COECAUHEHUN

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa Yriepoa
(ocHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

XuMuuecKasi CBsizb B OpPraHM4ECKHUX
coeIMHEHUSIX. MexaHu3Mbl 00pa30BaHUs
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Bunel nsomepun: cTpykrypHas,
POCTPaHCTBEHHAs. DJIEKTPOHHBIE AP PEKThI
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHNN

[IpencraBnenue o knaccupukauy u
cucreMarnueckass HoMmeHknarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUH




10

Cucremarusanys 1 0000IeHNE 3HAHUHN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psiJi, 001Ias
dbopmysa, HOMEHKJIaTypa U U30MEpusl,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

duznueckre 1 XUMUYECKHE CBOMICTBA
AJIKaHOB

11

12

13

14

15

16

Haxoxnenne ankanos B mpupojae. CriocoOsl
MOJIYYCHHA U MPUMCHCHUC AJIKAHOB

[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa M U30MEpHsi, OCOOCHHOCTH
CTPOCHUS M XUMUYECKHIX CBOMCTB, CITIOCOOBI
MOJTyYCHUS ¥ IIPUMEHEHHE

Pemenue pacu€THBIX 3aa4 Ha ONIPENEICHHUE
MOJIEKYIISIPHON (HhOPMYJIIBI OPraHUYECKOTO
BEIIECTBA [10 MACCOBBIM JI0JISIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B €TI0 COCTaB.
Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TEMe

AJIKEHBI: TOMOJIOTHYECKHUH psiJl, 001as
dopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CrpyKkTypHas ¥ LUC-TPaHC-U30MEpUs
AJIKEHOB

dusnyecKkue 1 XUMHIECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

CrniocoOblI MostydeHus U NpUMEHEHUE aJIKeHOB




[TpakTuueckas padota Ne 1 mo teme

17 "ITosrydyeHue 3TUIIEHA U U3YYEHUE €r0
CBOMCTB"
Pemenne pacu€THeIX 3a7a4 Ha ONIPENEIICHHUE

18 MOJIEKYJIIPHOM (hOPMYJIbI OPTaHUYECKOTO
BELIECTBA
AnKagueHsl: CONpsKEHHbBIE, U30JIMPOBAHHBIE,

19 KyMmynupoBaHHble. OcOOEHHOCTH
3JIEKTPOHHOTO CTPOEHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

o1 CriocoObl nostyyeHus 1 IpUMEHEHNe
aJIKa/INEHOB
AJIKUHBI: TOMOJIOTHYECKUH psil, 001as

2 (bopMmya, HOMEHKIATypa, 3IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
¢du3nyeckre CBOUCTBA

23 XHUMHUYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHBIE peaklIMK Ha TPOIHYIO CBA3b

)5 CriocoObI nostyueHus 1 IpUMEHEHNe
AJIKUHOB

26 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON PeaKknu

7 Cucremaru3zaius 1 0000IIeHUE 3HAHUH 110
TeEME
ApeHbI: TOMOJIOTUYECKUH PsiJI, 00IIast

28 dopmynna, HOMEHKIaTypa. DIEKTPOHHOE U

MMPOCTPAHCTBECHHOC CTPOCHUC MOJICKYJI




OcH30J1a U TOJIyoJIa, UX (PU3NYECKUe
CBOMCTBA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHI

29
3aMelIeHUs
XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

30 MPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB
OeHsona

31 Oco0eHHOCTH XUMUYECKHX CBOMCTB CTUPOJIA
Pemenne pacuéTHbIX 33724 Ha OIpeIeJICHIE

32 MOJIEKYJISIPHOU (POPMYIIBI OPraHHUYECKOTO
BEIeCTBa

33 CriocoObI mosTydeHus 1 IPUMEHEHNE apEeHOB

14 ['eHeTnyeckas CBSI3b MEXAY pPa3InYHBIMU
KJIacCaMH YTJIEBOJIOPOIOB
Pacuétpl o ypaBHEHUSIM XUMHUYECKUX

35 peakiuii. Cucremaruzanus 1 06001IeHNe
3HAHUM 110 TeME

36 [Ipuponansiii ra3. [lonyTHbie He(TAHbBIE ra3bl

37 KameHnHbli1 yroias ¥ IpOayKThl €T0
nepepadoTKu

18 Hed1s 1 ciocoOw1 €€ mepepadoTKu.
[TpuMeHeHne NPOIYKTOB NiepepaboTKu HedTH

39 ['eHeTnyeckas CBSI3b MEXAY pa3InYHBIMU
KJIacCaMH YIJIEBOI0POIOB
l"amoreHonpon3BoOAHBIE YTIIEBOAOPOOB:

40 JIEKTPOHHOE CTPOEHME; PEAKLIUU 3aMEIICHUS

rajJorcHa




41

42

JleWicTBue 1Iemouei Ha
rajoreHnpoun3BoiHbIe. B3anmoneicteue
JIATAJIOTEHAJIKAHOB C MarHUEM M [IUHKOM

Cucremarusanys U 0000IeHNE 3HAHUHN 110
pazzaeny "YrieBoaopoast"

43

KonTtponpHas pabora o teme
"Vrnesonopoast"

44

[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYSCKHH psij1, oOmiast popmya,
CTPOCHHUE MOJICKYJI, H30MEPHS,
HOMEHKJIaTypa, Kinaccudukamnus, pusndeckue
CBOMCTBA

45

46

XHWMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB
CriocoObl nostyyeHus 1 IpUMEHEHNe
OJIHOATOMHBIX CIIUPTOB

47

[Ipocteie 3¢upbl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

49

50

MHOFO&TOMHI)IG CHI/IpTI)IZ OTHUIJICHI'JIUKOJIb 1
FJ'[I/IIIepI/IH, nux (1)I/I3I/I‘IGCKI/I€ U XUMHNUYCCKHUC
CBOWCTBA

CriocoObI nostyueHus 1 IpUMEHEHNe
MHOT'OaTOMHBIX CIIUPTOB

@DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKHe
cBoiicTBa. TOKCMYHOCTH (peHoa

51
52

Xumudeckue cBoicTBa (heHoma

Crioco0bI nostyueHus 1 NpuMeHeHne GpeHosna




53

54

[TpakTuueckas padota Ne 2. Permenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TEME
"CriupThl 1 peHObI"

Cucremarusanys U 0000IeHNE 3HAHUHN 110
TEME

55

AJIBI[CFI/II[BI 1 KCTOHBI: 3JICKTPOHHOC
CTpOEHNE KapOOHMIBHOM IPYTIIIHI;
TOMOJIOTHYECKHE PAbI, 001Ias popmyia,
M30Mepusi U HOMEHKJIaTypa

56

57

58

AnbAETUIB U KETOHBI: (U3NYECKUE
CBOICTBA; pEaKUUH MPUCOCTUHEHUS

P CaKIIMH OKHCJICHHUA U KQ4YCCTBCHHBIC
PCaKkru aJIbACTUAOB U KETOHOB

CriocoOsbl MOJIYYCHHS AJIbACTUAOB U KETOHOB

59

60

61

OIHOOCHOBHEIE MTpEeNIbHBIC KapOOHOBBIE
KHCJIOTHI, OCOOCHHOCTH CTPOCHHUS X
MOJIEKYJI

N3oMepHst 1 HOMEHKJIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3NYEeCKHe CBOWCTBA

XHUMHYECKHE CBOMCTBA MMPEACIIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KHUCI0Thl. MHOrooOpasue kKapOOHOBBIX
KHCIIOT

63

OCOOeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX




64

kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KUCIIOT

ITonsarue o IMPOU3BOJHBIX Kap6OHOBI)IX
KHCJIOT

65

66

67

CriocoObI mostyueHust 1 IpUMEHEHNE
KapOOHOBBIX KHUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PsIJI,
obmas ¢popmysa, H30MepUsl © HOMEHKJIaTypa

dusznyueckue U XUMUYECKHE CBOWCTBA
3¢hupoB

68

Pemenne pac4€THBIX 3a1a4: 10 YPABHEHUIO
XUMUYECKON PEAKLUU, HA ONPEICICHUE
MOJICKYJISIPHOM (HOPMYJITBI OPTaHUIECKOTO
BELIECTBA

69

70

71

[IpakTuueckast padora Ne 3. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Kap6oHoBsie kuca0Thbl. CiioxHbIE dPUpbI"

Kupsli: ctpoenue, pusndeckue u
XUMHYECKHE CBOICTBA (THAPOIU3)
Oco0eHHOCTH CBOMCTB JKUPOB, COJIEPKAIITIX

OCTaTKH HEIIPENEIbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupone

72

Mp1ta Kak COJTH BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moro1ee aeiicrsue. IlousaTue o
cuHTeTHYecKux Moromux cpencteax (CMC)

73

['eHeTn4eckas CBS3b yriaeBOJIOPOIOB U
KHCJIOPOJICOIEPKAIINX OPTaHUYECKUX
BEIIECTB




PacuéTrl 1o YpaBHCHHUAM XUMHUYECKUX

74 .
peaximii

75 CucreMmarusanys U 0000IeHNE 3HAHUHN 110
TeMe
OO01mas XxapakTepuCcTHKa YTIIEBOIOB U

76 KJaccu(uKanus yriaeBoJoB (MOHO-, TU- U
HOJIMCaXapubl)

77 Monocaxapuabl: GU3NIECKUE CBOMCTBA U
HaXOXXJCHHE B TIPUPOJIC

78 [TpuMeHeHHe TIFOKO3bI, €€ 3HAYCHUE B
KHU3HEICATEIILHOCTH OpraHu3Ma
Jucaxapuapl: caxaposa, MalbT03a U JIAKTO34.

79 Haxoxnenue B mpupoie u IpuMEHEHNe
JCaxapuioB
[Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEK Y,

80 bu3HYecKre U XMMUYECKHE CBOMCTBA,
pUMEHEHHE

81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenune pacueTHBIX 3a7a4 Ha ONpeIEICHNE

82 JIOJIM BBIXO/1a POJIYKTa PEAKLUU OT
TEOPETUYECKH BO3MOKHOT'O

23 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
pazneny
KonTtponbHas pabora o Teme

84 "Kucnopoacoaepxaiiye opraHu4eckue

coenuuenus"




85

86

AMUHBI: K1accuuKanus, CTpoeHue
MOJIEKYII, 001as popmyiia, H3oMepus,
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
XHUMHYECKUE CBOMCTBA arpaTHIECKUX
aMUHOB

87

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XUMHUUYECKHUX CBOMCTB aHUIMHA

88

89

90

CriocoObI MOTy4eHUs U IPUMEHEHUE
amn(aTHIECKUX AMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEepus,
busndeckue coicta. OTaeIbHBIC
MPEJCTaBUTEIN 0-aMUHOKHCIIOT
XHUMHUYECKHE CBONCTBA aMHUHOKHCIIOT, HX
OMOJIOTMYECKOE 3HAUYEHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ TUAPOJIU3 NENTUI0B

91

92

benku xak mpupoIHbIE TTOJUMEPHI;
CTPYKTYPHI O€JIKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A3oTcoaepKalre reTepouKInIecKie
coenuHeHUs. HyKIemHOBbBIE KUCTOTHI:
COCTaB, CTPOEHHE U OMOJOTHYECKas POIb

94

[IpakTuueckas pabora Ne 4. Pemenune
IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
"A30TcoepIKalue OpraHnYeCKue
coeauHeHH"

95

[TpakTuueckast paborta Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME
"Pacmio3HaBanue OpraHUuYecKuX COeAMHEHUN"




96

97

98

KonrponbHas pabora no reme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

OCHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COETUHEHUH U
METO/IbI UX CUHTE3a —II0JINMEepU3aLus 1
MOJIMKOHICHCAITUS

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

99

100

101

102

DnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kay4dyku. Pe3una

Bonokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepLI CIICIUaJIbHOI'O
Ha3Ha4YCHUA

[TpakTuueckast pabota Ne 6. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"Pacno3HaBaHue miIacTMacc U BOJIOKOH"

O06o0011eHre U cucTeMaTu3aIus N3y4eHHOTO
MaTepuaia 1o reme "BbhICOKOMONEKYIsIpHbIe
coequuenus"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYEeHUS

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

AtoMm. CocTaB aTOMHBIX sJIEp.
XUMHAYECKHUHU djIeEMEHT. 130TOIIBI

CTpOGHI/Ie QJICKTPOHHBIX 0005104Y€EK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccupukanus XMuMUIECKUX 3J1EMEHTOB
(s-, p-, d-, f-amemenThI)

PacnipeneneHue 371€KTPOHOB 110 ATOMHBIM
opouTaIIM

DNeKTpOHHBIE KOH(PUTypaluy aTOMOB
AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHHUU

DJeKTPOHHBIE KOH(PUTypalluy HOHOB.
DNEeKTPOOTPULATENBHOCTD

[Tepuonnueckuii 3akoH u [leprnonnueckas
chcTeMa XUMHUYEeCKuX anemMeHToB [[. 1.
MenneneeBa, CBsI3b C COBPEMEHHOU
TEOpUEU CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
HWMHU IMPOCTBIX U CIIOKHBIX BCHICCTB IO
rpynmnaM u nepuoaam




10

11

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TeEME

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMOIeKyIsIpHbIC
B3aUMOJICUCTBUA

BaneHnTHOCTh U BaJICHTHBIE BO3MOXKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C UX TE€OMETPHUYECKUM CTPOCHUEM

12

13

14

15

[IpencraBneHus 0 KOMIUIEKCHBIX
COCJIMHEHMSIX: COCTAaB U HOMEHKJIaTypa

BemecTBa MOeKynspHOTO U
HEMOJICKYJISIPHOTO CTpOeHHUs. THIb
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
[IpencraBneHune o0 KOJJIOUIHBIX pacTBOpax
HctrunHBIE pacTBOPHI: HACKIIIIEHHBIE U

HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

17

18

CriocoObl BbIpayKE€HUS! KOHIIEHTPALlUU
pacTBOpoOB

Pemenue 3a1a4 ¢ nCnoyb30BaHuEM
TOHSTUH ""MaccoBast 107151 PACTBOPEHHOTO
BemiecTBa", "MoJisipHasi KOHIIEHTpauus'"

Knaccu¢ukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB




19

20

21

22

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TEME

Kontposbnas padota mo temam "CtpoeHue
atoma. [leproauueckuii 3aKOH U
[lepuoanueckas cucteMa XUMUYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOTrooOpasue BemecTs"

Kiaccudukanms XuMuaeckux peakiii B
HEOPraHUYECKOW U OPraHUYECKON XMMUH.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEaKIUSIX

TernoBsie 2 (HeKThl XUMUYECKUX PEaKIUH.
TepMmoxumuyeckue ypaBHEHHS

23

24

25

Breraucnenus 1o YPaBHCHUAM XUMHNYCCKUX
pCaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

CKopocTh XMMHUYECKOHN peakluu, e€
3aBHCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Kartanu3 u karanu3atopsl

I'omoreHnHsie u TCTCPOTCHHLIC PCAKIINU

26

[IpakTuueckas padbora Ne 1 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTb XUMHUYECKON peakiuu"

27

28

OO6paTtumble U HEOOpATHMBbIE PEaKLIUH.
XHUMHUYECKOE PaBHOBECHE

IIpakTruyeckas padora Ne 2 o Teme

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"




DNEKTPONMTHYECKAs TUCCOLUAIIHS.

29 CunbHble U cnadble AMeKTpoauThl. CTeneHb
JUCCOIAIIIU
HNounnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BogopoiHbIi
nokazarenb (pH) pactBopa

31 I'mpponus coseli. Peaknuu, nporekaroniye
B PacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme

32 "XuMH4ecKue peakliuy B pacTBOpax
3JEKTPOJIUTOB"
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC

33 peakuu. BaxHenmme oKUCIuTeNu u
BOCCTaHOBUTEIHU

14 MeTo/ 371eKTPOHHOTO (3JEKTOHHO-
HMOHHOT0) OanmaHca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36 Pemenue 3anay pa3nn4HbIX TUIIOB

37 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

18 Cucremaru3zanus 1 0000IIEHUE 3HAHUM 110
TeMme "XuMHuueckue peakiuu'

39 KonTponbHas pabota mo Teme
"Xumuueckue peakuuu"
[TonoxxeHnne HeMeTaIOB B

40 [Tepuonnueckoit cucteMe XMMUYECKUX

anemenToB 1. 1. MenneneeBa u




41

0COOEHHOCTH CTPOEHHS UX aTOMOB.
dusznyeckue cBOIICTBAa HEMETAJJIOB

Anotponusi HeMETaUIOB (Ha IpUMepe
KHCJIOPOJIa, cepbl, hocdopa u yrieposa)

42

43

44

45

Bogopon: nonmyuenue, Gpusndeckue u
XMMHYECKHE CBOMCTBA. ['nipuibl

["anoreHsl: HAXOXKJCHUE B IPUPOJIE,
CTOCOOBI OTYYEHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEPKAIINE COSTUHECHUS
raJoreHoOB

JlabGopaTopHbIie B MPOMBIILIICHHBIC

CII0COOBI MOJIY4YCHU: I'aJIOTCHOB.
HpI/IMeHeHI/Ie TrajJor¢HoB U UX COCI[I/IHCHI/Iﬁ

46

[IpakTnueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"T"anmorensr"

47

48
49

Kucnopoa: nabopatopHbie u
MIPOMBIIIIJIEHHBIE CIIOCOOBI MOTYUYEHHUS,
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA.
O3o0H. [IpumeHeHMe KUCI0poia U 030Ha
OKcuibl ¥ NEPOKCHIBI

Pemenne 3aaa4 pa3jInMuYHbIX TUIIOB

50

51

Cepa: HaxOXJ€HUE B PUPOJE, CIIOCOOBI
nonyquI/m, (1)I/ISI/I‘ICCKI/IG U XUMHNUYECCKHUEC
CBOWCTBA

CepoBosiopo, cynbhuabt




52

53

Kucnoponcoaepxaiiue cCOeIMHEHUSI CEPBI.
Oco0eHHOCTH CBOWCTB CEPHON KHCTIOTHI
[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTaNIBHBIX 3a7a4 1o Teme "Cepa
U €€ coequHeHus"

54

A30T: HaXOXJACHUE B IPUPOJE, CIIOCOObI
MOJTy4eHUsI, PUBHUECKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

55

56

57

Kucnopoacoaepxkaiiye COeTUHEHUS a30Ta.
OCOOEHHOCTH CBOMCTB a30THOM KHCIIOTHI
[IpMeHeHHEe a30Ta M €ro COCTUHEHUH.
A3oTHBIC yI0OpeHUs

docdop: HaXOKACHUE B IPUPO/IE,
CHOCOObI MOTy4YeHUs, PU3NYECKUE U
XUMHYECKHE CBOMCTBA. Dochuabpl 1

dochun

58

Oxkcunsl hocdopa, pochopconepxarme
kucnoThl. Conmu pocopHOI KUCTOTHI

59

60

61

ITpumenenue pochopa 1 ero coeAMHEHUH.
®dochopuble y1oOpeHus

ITpakTryeckas pabora Ne 6. Pemenue
JKCIEPUMEHTAIIbHBIX 337a4 110 Teme "A30T
u pochop 1 ux coenuHeHU"

VYriepona: HaXOXACHUE B IPUPOJIC,
QIJIOTPOITHBIE MOAUPUKALINY; (HU3HUECKUE
Y XMMUYECKUE CBOMCTBA, IPUMEHEHUE

62

Oxcun yranepona(Il), okcun yrinepona(IV),
YroJIbHast KUCJI0Ta U €€ COJIU




63

Pemenne 3aJ1a4 pa3JIMYHbIX THUIIOB

Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CIocoOBI MOJy4eHus, Pu3nyecKue u
XUMHUYECKHE CBOICTBA

65 Oxcup kpemuusi(1V), kpeMHueBast KUCIIOTA,
CHJTUKATHI

66 [IpumeHeHne KpEMHHUS U €ro COSTMHEHUH.
Crexi1o, ero noysy4eHue, BUAbl CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

68 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
teme "Hemerasmibr"

69 KonTponbhas pabota no teme
"Hemerainer"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OIMNOOK
[Tonoxenne meramios B [lepuoanyeckon

71 CHCTEME XUMHUECKUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

7 O6mue ¢puznyeckue cBOMCTBa METAIIOB.
[TpumeHeHne MeTauioB B OBITY U TEXHHKE

73 Crnnasel MetaiuioB. Kopposust Metamios

74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUECKUNA Psi/I HANPsKEHUH

75 MeTauioB. O0Iue criocoOb! MOTydYeHHUs
METaJIOB

76 O6mras xapakreprucTuka MeTayuioB [A-

rpynnsl [leprnoanueckoil cucteMsl




77

XUMHYECKUX 3JIeMEeHTOB. HaTpuii u kanuid:
noJiydeHue, GU3NIeCKue i XUMUICCKIE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COEIUHECHUI

O6m1as xapakrepructuka MetayioB ITA-
rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruui u
KaJBIUI: TIOTy4YeHune, GU3nIecKue u
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78

79

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

ATIOMUHHIL: IMOJIy4CHHEC, (1)I/I3I/I‘IGCKI/IG n
XUMHNYCCKHEC CBOﬁCTBa, IIPUMCHCHUC

80

AmdoTepHbIe CBOWCTBA OKCHA U
TUAPOKCHU/IA aJTFOMHUHMS,
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX
IIPUMEHEHHE

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

IIpakTryeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"MeTaJisl IIIaBHBIX MOArpynn"

OO6m1ast XxapakTepruCTUKa METAIIJIOB
no0ouHbIX noarpymn (b-rpymm)
[lepruonnyeckoil cuCTEMbl XUMHUUECKUX
HJIEMEHTOB

84

duznueckue 1 XUMUYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUH, UX TPUMEHEHUE




85

86

87

Baxneriue coeMHEeHUs Maprasiia.
[lepmanraHaT Kajausi, €ro OKUCIUTEIbHBIC
CBOICTBa

duszndyeckre ¥ XMMUUECKHE CBOMCTBA
Kesesa v ero coequueHui. [lonyuenue u
MPUMEHEHHUE CIUIABOB XKeje3a

duznyeckre 1 XUMHUUECKHE CBOMCTBA MEIN
U €€ COCIMHEHUM, UX TPUMEHECHUE

88

89

90

dusznueckre 1 XUMHUYECKHE CBOMCTBA
LIMHKA U €r0 COEAMHEHH, NX IPUMEHEHHUE.
' apOKCOKOMILIEKCHI IMHKA

[IpakTuueckas paborta Ne 8. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"MeTaJibl TOOOYHBIX MOArpyHH"”

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

91

O000IIEHNE U CUCTEMATHU3AIINS
M3YYCHHOTO MaTepuaa 1mo TeMe
"Merayuer"

92

93

KonrtponbHas padota no reme "Metasibr"

AHanu3s pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHUS OMINOOK

94

Ponpb xumun B o6ecrieyeHu yCTOHYUBOTO
pa3BuTus yenoBeuecTBa. [lonsaTue o
Hay4HBIX METOJIaX UCCIIEIOBAHNS BEIIECTB

95

HayuHble mpuHIMIIBI Oprasu3anuu
XUMHYECKOTO MPOU3BOJCTBA.
[TpombIIeHHBIE CTTOCOOBI TTOTYICHUS
BaXHEHIIINX BEIIECTB




XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH

% Cpelibl ¥ €r0 MOCIEACTBUS !

97 XUMHS U 310pPOBbE YEIIOBEKA. 1
JlexapcTBEHHBIE CpelICTBA

08 Xumus mui. Poibs XuMun B o0ecIieueHnu |
MUIIEBON OE30MaCHOCTH

99 Kocmernueckue u napromepHbie 1
cpeacTBa. beiToBas xumMus
XuMus B CTpOUTENIbCTBE. BaxkHelme

100 CTPOUTEIIbHBIE U KOHCTPYKLIMOHHBIE 1
Marepuabl

101 XHUMUSA B CENBCKOM XO35MCTBE. |
Opranuveckrie 1 MUHEPATBHBIC YIOOPEHUS

102 CucremaTu3anus 1 00001IeHNEe 3HAHUH TTO |
TeMe

OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., /Ipo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O01iecTBO ¢ orpaHM4eHHOM
0TBETCTBEHHOCTHIO «IPODAY; AkunonepHoe obmecto «M3narenpcTBo
«IIpocBemenue»

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A.A., JIlyaun B.B.;
non peaakuueit Jlynuna B.B., O011ecTBO ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODAY»; AknnonepHoe obmectBo «M3marenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

bubnuoteka mudpoBoro o6pa3zoBa-TeIbHOr0 KOHTEHTA https://urok.apkpro.ru/
Mos mikona https://myschool.edu.ru/

Poccniickas snektponnas mkona https://resh.edu.ru/
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