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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbI CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO - HayyHOTo oOpaszoBanusi yudamuxcs 10-11 kiaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyuy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOIMOJIAraroIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTENIbHBIX JOCTHKEHUH OOydaronmxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAEIbHBIX mpoduiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUN  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYYEHUS  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUU y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMHA 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOECHUU aToMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuii.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIE IIpeAMEThI. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMMKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIyKaT OCHOBOM IUId H3y4YEHUs
CYILIHOCTH MpoLEeccOB (POTOCUHTE3A, IbIXAHMUS], TUILIEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMHU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7a4ueil MepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpearnosiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbhl YEIOBEKa, a TaKkKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3AHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrIyOJIeHHe  TPEJICTaBICHMA O  HAydHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nmnnaHe peanu3alu MEepBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKAEHHOCTH B TI03HABAEMOCTU SIBJICHUU TPHUPO/IBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOECHHS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCcCHOHATBHON U OOIIECTBEHHOM JIeATEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKON eI TEIHLHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YyXIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- W T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HaUYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie G PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYyKTHUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHWYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj aikaHoB, o01Iast popMyiia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHIa, ropenus. [IpeacraBinenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, UHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
ruOpuau3anysl aTOMHBIX OpOMTalied yriepoaa, 6- W m-CBA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. Ilonumepusanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. @u3nyeckue CBOWCTBA AJIKHUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTrieBoJ0opoabl (apeHsl). ['oMOIOrHMYecKUid psiJi apeHOoB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbIN yroJib U MPOAYKTHI €ro nepepadoTku. CrocoObl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOU3BOJHBIX YINIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COCIUHEHUSIX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB pa3IMYHBIX KiIaccoB (oOeciBeuynBaHHEe OpPOMHONM WU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3YYEHUE €ro CBOMCTB, O3HaKoMieHHe ¢ KosuekuusMu «Hedts» n «Yrompey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHHWE MOJIEKYJ (Ha mpumMepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PpEAKIUM 3aMEIIeHUs, JerujipaTalud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie a¢upsl, HOMEHKIaTypa U n3oMmepusi. OcoO0eHHOCTU (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0 MexaHW3MEe peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzonbHOrO sAnpa. Puszmueckue cBoiicTBa ¢deHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIMIibl. ['oMosiorndyeckue psipl alibJIETHAOB M KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHUs U MPUMEHEHHE abJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CrIocoObI OTYyYEHUs! M IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

Mp114 KaK CONTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OO6mast xapakTepucTuka yriaeBoaoB. Knaccudukarus yrieBogaoB (MOHO-, Tu-
¥ monucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajiakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe >PUpoB Leutoa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. ClI0KHBIE YPUPBD.

A30TcCoaep:xale OpraHunvecKue coeJuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEICTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOECHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. OUu3nYecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHasi, BTOpUYHAs W TpEeTUUHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJNMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJICKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJOPOPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3iaraeMble OJUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMy W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUNIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKUE BEJIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHUCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUHU. 3aKOH COXPAHEHMSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakinu. XuMHuueckoe paBHoBecue. KoHcranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lioKEHHWE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiwuioB B llepmoguueckol cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. Haxoxnenue B mpupojie, CHOCOObl MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrocoObl MOTydeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauneHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUYECKHE CBOWCTBA TIPOCTHIX BELIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COECIVMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPTHs, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHECHUIA.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeJMHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCUJA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCJIOT M LIEJI0YEH, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a/1a4d [0 TeMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4YHbIX METOJaxX IIO3HAHMS W METOAOJOTHH HAyYHOIO HCCIEHOBaHUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XUMHS UM OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrple 3agaun.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYUYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUCCKUM YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHoNorus: XUMUYECKasi TPOMBIIIJIEHHOCTh, METAJLUTyPTUsl, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA VYIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBHM € CHCTEMHO-IEATEIBLHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0miero oOpa3oBaHMsI BBIJIEIECHBI  CJHEIYIOIMIME COCTAaBJISIIOIIME: OCO3HAHUE
OOy4aromMUMHUCA POCCUMCKONW TPaKJAHCKONM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTA U CAMOOIIPEICNICHUIO; HAJIMYME MOTHUBAIIUU K
OOy4EeHHIO; TOTOBHOCTH M CIHOCOOHOCTh OOYYalOIIHUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATeITHLHOCTH
OOy4YaroIIMXcs B MPOIECCE peaTu3aiiyi 00pa30oBaTEIbHON JAESTETHHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OIBITA ITO3HABATEIILHOH MW TPAKTHYECKON JESITEIbHOCTH
oOyyJarommxcsi B MpoIecce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IMPaB M 00S13aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABIICHUS O CONMABHBIX HOpPMax M TIpaBWIaX MEKINIYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHOCTH TPU CO3JTaHHUH
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTORB;

CIIOCOOHOCTH TOHHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NaTPUOTUHYECKOT0 BOCTTUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacleIUI0
OTE€UECTBEHHON XUMUMU;

YBOXEHUS K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUU M TPAKTUUECKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKW €CTh pe3yJbTaT



JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca M [O3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUUM U TOCIEAYIOLIEM
aHanu3e UH(POpMaAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHHUSA, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYIKH CBOUX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 3I0pOBOr0 M 0Oe30macHoro ooOpas3a >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU, B TPYIOBOU JEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBWI WHAUBUIAYAIBHOTO W  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTHU B  y4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuid pa3IuyHoro poja, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJbHONW TPacKTOPHH
oOpazoBaHus, Oyaymieil npodeccuu W peanu3alud COOCTBEHHBIX >XHU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU IEJI€CO00PA3HOr0 OTHOLICHHS K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHUA HEOOXOJUMOCTH HCIOJb30BAHUSA JIOCTHXKCHUM XUMHU IS
pelIeHus BOIPOCOB PAllMOHAIBLHOTO IPUPO/I0TIOIb30BaAHNS;

AKTUBHOTO HENPUATUS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKaroIeh
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATOMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHMUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OTIbITa JESITETbHOCTH JKOJIOTUYECKOMU HanpaBJICHHOCTH, YMEHMUS
PYKOBOJACTBOBAThCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M peHIeHUH IMpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
IUBUIM3AIUM: B €€ TYMaHUCTUYECKOW HAINpaBJICHHOCTH W Ba)XHOW poOJId B
CO3/JaHUM HOBOM 0a3bl MaTepHaIbHON KyJIbTYpHl, B pEIICHUU TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEJbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K HEMNPEPHIBHOMY OOpa30BaHHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTSAM TpyAa B pasIudHbIX chepax mpodeccrHoHaIbHOMI
NEeSATeTLHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHble pe3ysbTaThl OCBOCHUS MPOTPAaMMbI IO XUMHH Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOUICHAYYHbIE TMOHATHUS, OTpasKarolIue
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUU(PUKYy METOJOB TO3HAHMUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHeE);

yYHHUBEpCaJbHbIe ydueOHBbIC NEHCTBUs (ITO3HABATENbHBIE, KOMMYHUKAaTHUBHEIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH M COITMATILHOM KOMIETEHIIMN 00y4YaroInXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC

MEXKIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUYCOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOrH4YecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABIICHHBIMU LIEJISIMU;

HCIOJIBb30BaTh NPU OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBSI3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB H
XAMHUYECKUX PEaKLUN;

YCTAHABIMBATh IPUYUHHO-CICIICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;



IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuu — MpU pElIeHUH Y4YeOHBIX MO3HABATEJIBHBIX M MPAKTHUUYECKHUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpoBaTh LETU U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh IOCTABJICHHBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M IPOBEIACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHHUIO pPa3IudyHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYpbl, HOMEHKIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JUCKYCCHUH, BBICKA3bIBATh UIeU, GOPMYINPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPoeKTa, U (POPMyIHPOBATH BHIBOIbBI
II0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eCTBHSA:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeSATENIbHOCTD, ONpezensds €€ Ield W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/IaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHWU Y4YE€OHBIX U HCCIEIOBATEIIbCKUX 3a7ad, BbIOMpaTh HauboJsiee
3¢ dexTuBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYHICCTBJIAThE CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBC cCaMOaHalln3a H
CaMOOLCHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI [0 XUMUU Ha YTITyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro 00IIero oO0pa3oBaHMs BKIIIOYAIOT CHELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUM B Pa3IMYHbIX y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IpOTpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJaM
WU3YUYCHUS.

10 KVIACC

[IpeameTHbIe pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAOT:

c(OpMUPOBAHHOCTbh MPEICTABICHUNA: O MECTE€ W 3HAUYECHUU OPraHMYeCKO
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYUBOTO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3IaHUHA HOBBIX MaTEpPHUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn PalMOHAIEHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENE;

BJIAJCHUE  CHCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTasnel, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJIOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- M a30TCOJAEpKAIlME OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOECHHUS OpPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalICHUS DBHEPrUM TP XUMUYECKUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHMYECKHUX SIBICHMI; MPEICTABICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLUi, TEPMOJMHAMHYECKHMX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKUEe CBEJCHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€301acHOM
UCIIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YelloBeKa, OOIMMX  HAay4YHbIX  OPHUHLIMIAX  XUMHYECKOIrO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TepepabOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATbUX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MpHU
OMMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  IMOCPEICTBOM  COCTAaBJIEHUS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHHSI X TIOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

U3TOTABIMBATH MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIECTB JJIs WILTIOCTPAIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUM: yCTAHABJIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMaTHUYECKON
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHWS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCTIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbBMUTHHOBAS KUCIIOTHI,
TJIMLWH, alaHuH, MajabTo3a, (QPPyKTO3a, aHWIMH, JUBUHWI, U30MPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

C()OPMUPOBAHHOCTb YMEHHUSl OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W WOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSTH TMOJOXKECHHUS TEOPHUH CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BELIECTB OT X COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
duznyeckne M XMMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, IIUKIOAJIKAHOB, aJIKEHOB, aJIKaJUEHOB,
aJIKUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB, CIHUPTOB, albJETHIOB, KETOHOB,
KapOOHOBBIX KUCJOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b ~ MEXKAYy HHMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKHX pEAaKUUH C HCIHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpPMUPOBAHHOCTh YMEHHS TIOATBEP)KIaTh Ha KOHKPETHBIX TMpPUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COSIMHEHUH OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBSI3U (G- U M-CBSI3U), B3AWMHOTO BJIUSHUS aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Coipbs (He(Thb, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro NepepadoTKu U
MPaKTHYECKOe MPUMEHEHHUE TIPOAYKTOB TepepaboTKy;

c(OPMUPOBAHHOCTH BJIAJICHUS] CHUCTEMON 3HAaHUN O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOJIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHHSI IPUMEHSTh 3TU 3HAHUS;



c(hOpPMHPOBAHHOCTh YMEHHUS MTPUMEHSATHOCHOBHBIE OTIEPAIIUHA MBICIIUTEIHLHOM
JIEATEIbHOCTH — aHaJlu3 U CUHTE3, CPaBHEHUE, O0O0OIIEHHE, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XUMHUYECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHHU: BBISBIIATH B3aUMOCBSI3h XMMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
HCIIOJIB30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKOHW XHUMHH ISl OOBSCHEHHS U
MIPOTHO3UPOBAHUS SIBICHUM, UMEIOIUX €CTECTBEHHO-HAYUHYIO MIPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PacCU€Thl MO XUMHUUYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHYECKOU
dbopMyIIBl BEIIEeCTBa MO M3BECTHBIM MACCOBBIM JIOJISAM XMMHYECKHX JJICMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C MO3HWIHUH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJIEICTBHUS  OBITOBOM |
MIPOU3BOJICTBEHHON JIEATEIIbHOCTH YeJOBEKa, CBS3aHHOW ¢ TMepepadoTKOU
BEIIECTB, MCIIOJIb30BATHIIONYUYCHHBIEC 3HAHUS ISl TIPUHATHS TPAMOTHBIX PEIICHUM
npo0JieM B CUTYaIlUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMH: CAMOCTOSITEIBHO IJIAHUPOBATh U MPOBOJUTH
XUMHUYCCKUN JKCIEpUMEHT (MOJIydYeHHEe W M3YYCHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYE€CTBCHHBIC PEAKIMW YIJIEBOJOPOJOB PAa3JIMYHBIX KJIAaCCOB H
KHUCJIOPOJICOJICPIKAIMX OPraHUYEeCKUX BEIIECTB, PEIICHUE AKCIEPHMEHTATIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IMPaBUII
O0e3omacHoro oOpamieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaAHHUEM,
dbopMyIMpoBaTh IE€JIb HCCISIOBAaHUS, IMPEJACTABIAThH B pa3IMUHON dopme
pe3yabTaThl SKCHEPUMEHTA, aHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMUIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11e71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouien
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIACHOCTh TOKCHMYECKOTO JACHCTBUSA Ha KHBBIE OPraHU3MbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBISITh IE€JICHANIPABICHHBIA TMOHUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, cpeacTBa MaccoBoi uHpopmManuu, UHTEpHET 1 Apyrue), KpUTHIECKU



aHAM3UPOBATh XUMHUYECKYI0 WH(}OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3aaueid.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pojM B O0ECIEYEHUU YCTOMYMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUYEeCKOM W IMHINEeBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUSI M OOIIEH KyJIbTyphl YeEJIIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMUYECKHH JJIEMEHT, aToM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETaJUIM4YecKasi, BOJOPOaHAs),
KpUCTAUTMYECKasl PEMIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHYECKON peaKIiuu, CKOPOCTh XUMHUYECKON peaKiuy, XMMUUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUS AJICKTPOJUTHUUYECKON TUCCOIUALMM, TEPUOIUUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMUUYECKHUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHU S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallde B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MpEACTaBICHUs] O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJSIPHOM U
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTAaBICHUS O MEXaHW3Max XHUMHYECKUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NEATeTPHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;



c(hOpPMHPOBAHHOCTh YMEHHUH: BBISBISATH XapakKTEPHBIC MPU3HAKU TOHITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJeHTHas,
WOHHAsi, METaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKpPETHOT'O BEILECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKH, OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHON CBS3H;

cOPMHPOBAHHOCTh ~ YMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU IO PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTENICHEH OKHCIICEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajiu3aropa U
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akoHa /l.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, 0OBICHUTEIbHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

C(OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—4ETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl .M.  MeHageneeBa,  UCNOJNb3ysl  TOHSTHUA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXAEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMUMHYECKUX JJIEMEHTOB M UX
coequHeHUM no mnepuojmaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MenpeneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
WX JIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMCHMI: XapaKTEpH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILLIECTBOBAHME T€HETUYECKOM CBA3M MEXKAY HEOPTraHWYECKUMH BEIIECTBAMHU C
MOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

C(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CYHIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX PEAKUUH; peakiuil MOHHOTO OOMEHa MyTEM COCTaBJIEHUS HMX TOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKkluin
KOMIUTIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHYECKUX PEaKIHUA ¢ YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IM4HBIX
($akTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMHUUECKOTO PAaBHOBECHSI TI0]] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, aAMMHAKa,
o0mMe HayyHble MPUHLMIBI XUMUYECKUX IPOU3BOJCTB; II€JIECO00Pa3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUs SIBICHUA NpPUpPOAbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSCHEHUS XHMHYECKUX SBJIICHHUW, HMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIBHOCTU YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

Cc(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BellecTBa WM 00bEMA Tas3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkuy; 3HAYEHUS BOJOPOAHOrO IMOKA3aTeENsl pacTBOPOB KHUCIOT W IIEJIOYEN C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
IPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MuMeeT mpUMECH); AOJM BbIXOJA MPOAYKTa pEaKlUH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEaKluid  HOHHOTO  OOMEHa,
MOATBEPKIACHUE KAUECTBEHHOIO COCTaBa HEOPIraHUYECKUX BEILIECTB, ONPEACIICHNE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, perieHHe
DKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metaey u  «Hemerambsy) ¢
coOIoIeHHEM TIPaBUII OE30MacHOr0 OoOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUSA, INPEIACTaBIATh B



pa3nuuHOi (QopMe pe3ynbTaThl SKCHEPUMEHTA, aHAJTU3UPOBATh U OICHUBATHHX
JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIaTh TTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocynoil u naboparopHbIM OOOpyAOBaHUEM, OOpalleHusi C BeElIeCTBaMU B
COOTBETCTBUM C HWHCTPYKIHSMHU IO BBHINOJHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKU IEI€CO00Pa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JEATEIBHOCTH B LEJIX COXPAHEHMSI CBOETO 3JI0POBbs, OKPYKAIOLIEH IMPUPOIHOU
cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pa3BUTHUSA, OCO3HAaBaTh OMNACHOCTH
TOKCHUYECKOI'O JEUCTBUSL HA YKUBBIC OPTAHU3MbI ONMPEACIEHHBIX HEOPTAHUYECKHUX
BEILIECTB, TOHMMas cMbIci noka3arens [1JIK;

c()OPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATh I€JEHANPABICHHBI IOUCK
XUMHUYECKON MH(OpMAIMU B PA3IMYHbIX UCTOYHUKAX (HayyHasi U yueOHO-Hay4dHas
JauTepaTypa, CpelicTBa MaccoBoi uHpopmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHaAJIM3UPOBATHXUMUYECKYI0 MH(OpMaIHIO, NepepadaThiBaTbeé M HMCIIOIb30BATHB
COOTBETCTBUU c ITOCTABJICHHOU yueOHOI 3a/1a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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xumuk.ru

IIpupoHBIE UICTOYHUKH YIJIEBOJOPOJOB U UX

https://resh.edu.ruhttps://
www.vaklass.ruhttp://all

2.4 5 4 -

TiepepaboTka met.narod.ruhttp://www.
xumuk.ru
https://resh.edu.ruhttps://
www.yaklass.ruhttp://all

2.5 ["asloreHnpon3BOAHBIC YTIIEBOAOPOIOB 4 -
met.narod.ruhttp://www.
xumuk.ru

Htoro no pazneny 35

Pa3znen 3.Kucnopoaconep:kamue oprannyeckne coexHHeHHsI

https://resh.edu.ruhttps://
www.yaklass.ruhttp://all

3.1 Cnuprel. ®enon 11 -
met.narod.ruhttp://www.
xumuk.ru
https://resh.edu.ruhttps://

KapOonunbHbIe cCOeAMHEHUS: aTbIETHIBI 1 www.yaklass.ruhttp://all

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. Clio)KHbIE 21 -

s¢upsl. XKupsl met.narod.ruhttp://www.
xumuk.ru
https://resh.edu.ruhttps://
www.yaklass.ruhttp://all

3.3 VrieBoasl 9 -
met.narod.ruhttp://www.
xumuk.ru

Hroro no paszneny 41



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/

Pa3znen 4.A30Tcoaepikaniue opranHnyecKkue coeIuHeHus

https://resh.edu.ruhttps://
www.yaklass.ruhttp://all

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12 -
met.narod.ruhttp://www.
xumuk.ru

Wroro no pazueny 12

Pa3pnen S.BbicoKOMOJIEKY I PHbIE COCIUHEHUS
https://resh.edu.ruhttps://
www.yaklass.ruhttp://all

5.1 BrIcOKOMONIEKYIISIpHBIE COEITMHEHUS 6 -
met.narod.ruhttp://www.
xumuk.ru

Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrtpoabnbie | Ilpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Pa3nen 1.TeopeTnyeckue 0CHOBbI XUMHU
o https://resh.edu.ruhttps://w
Ctpoenue atoma. [lepuoguyeckuii 3aKkoH
ww.Vaklass.ruhttp://all-
1.1 u [lepuonnueckas cucTeMa XUMHYECKUX 9 i
M met.narod.ruhttp://www.xu
snemenToB JI. 1. Menpaeneena muk ru
https://resh.edu.ruhttps://w
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 ww.Vaklass.ruhttp://all-

' BEILIECTB met.narod.ruhttp://www.xu
muk.ru
https://resh.edu.ruhttps://w
ww.yaklass.ruhttp://all-

1.3 XMMHYECKHE PeAKIH 19 1 3 met.narod.ruhttp://www.xu
muk.ru

Hroro no paszneny 39

Pa3nen 2.Heoprannueckasi xumMusi
https://resh.edu.ruhttps://w
ww.yaklass.ruhttp://all-

2.1 Hemerauibt 31 1 3 Y D
met.narod.ruhttp://www.xu
muk.ru
https://resh.edu.ruhttps://w
ww.Vaklass.ruhttp://all-

2.2 Meramiel 23 1 2 Y D

met.narod.ruhttp://www.xu
muk.ru
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Hroro no pazaeny

54

Pa3zgen 3.XuMMA M KU3HD

MeToabl NO3HAHUSA B XUMHUU. XUMHUA U

https://resh.edu.ruhttps://w
ww.yaklass.ruhttp://all-

3.1 JKA3Hb d met.narod.ruhttp://www.xu
muk.ru
Wroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPO'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoxa Kourpoasbnbie | IlpakTuyeckn
n/n Bcero HU3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI e padoThbl
pecypchl
[Ipenmer u 3HaYeHNE OpPraHUYECKON hittp://www. xumuk.ruh
XUMUHU, TIPEICTABICHUE O tip:/all-
> TP 1 01.09.2023 | met.narod.ruhttps://w
MHOT000pa3uu OPraHuYECKUX .

g ww.yaklass.ruhttps://r
COEIMHEHU I esh.edu.ru
DIIEKTPOHHOE CTPOEHUE aTOMa yTJiepo/ia https://resh.edu.ruhttps
(OCHOBHOG 1 BO3BYKIEHHO :/lwww.yaklass.ruhttp:

y 1 06.09.2023 | //all-
cocTosiHus ). BasieHTHBIE BOBMOYKHOCTH )
met.narod.ruhttp://ww
aroma yrjiepona w.xumuk.ru
XuMH4YecKasi CBA3b B OPraHUYECKHX https://resh.edu.ruhttps
coeHeHmsX. MeXaHH3MbI /lwww.yaklass.ruhttp:
6 ' . 1 06.09.2023 | //all-
00pa3zoBaHUs KOBaJ'IeHTHf)I/I CBSI3U, met.narod.ruhttp:/Amw
CrocoObI pa3phIBa CBA3EH W.xumuk.ru
https://resh.edu.ruhttps
Teopust cTpoeHUsI OpraHUYECKUX I yaklass.ruhttp:
SRS 1 08.09.2023 | //all-
COCAMHCHHI A. M. byTieposa met.narod.ruhttp://ww
w.xumuk.ru
Buael uzomepun: CTpykTypHas, https://resh.edu.ruhttps
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE 1 13.09.2023 | ://www.yaklass.ruhttp:
5 PEKTHI B MOJIEKYJIAX OPraHMIECKUX Mall-
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COCIMHEHUN

met.narod.ruhttp://ww
w.xXumuk.ru

[IpencraBnenue o KIacCUPUKALNUA U

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

6 cHUCTeMaTH4ecKass HOMECHKIaTypa 13.09.2023 | //all-

(IUPAC) oprann4eckux BELIECTB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

Krnaccudukaius peaxiuii s /Iwww.yaklass.ruhttp:

7 . 15.09.2023 | //all-

OPTAHIICCKOH XUMHIH met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

Cucremarusanus 1 0000IIeHIE 3HAHUN /. yaklass. ruhttp:

8 20.09.2023 | //all-

1o Teme met.narod.ruhttp://ww
w.xumuk.ru

AJIKaHBI: TOMOJIOTMYECKUI pan, oOmras https://resh.edu.ruhttps

dbopMyina, HOMEHKJIaTypa 1 U30MepHs, hovor.yaklass.ruhttp:

9 20.09.2023 | //all-

3JIEKTPOHHOE U MPOCTPAHCTBEHHOE met.narod.ruhttp://ww

CTPOEHUE MOJIEKYJI wW.xumuk.ru
https://resh.edu.ruhttps

duznyeckre 1 XUMHUYECKHE CBOMICTBA Iwowiw. yaklass. ruhttp:

10 22.09.2023 | //all-

allkaHoB met.narod.ruhttp://ww
w.xumuk.ru

o https://resh.edu.ruhttps

ax0KJICHUE aJTKaHOB B MPUPOJE. _ _
11 CriocoObI moTydeHus 1 IPUMEHEHNE 27.09.2023 s gkl L

AJIKaHOB

[lall-
met.narod.ruhttp://ww
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w.xumuk.ru

[uxnoankansl: obmas hopmyia,
HOMEHKJIATypa U U30MEpHs,

https://resh.edu.ruhttps
/lwww.yaklass.ruhttp:

12 OCOOEHHOCTH CTPOCHHUS U XUMUYECKHUX 27.09.2023 | /fall-
CBOWCTB, CITOCOOBI MOJTyYEHUS U met.narod.ruhttp://ww
MPUMEHCHUE w.xumuk.ru
Pemenune pacu€rHbIxX 3a7a4 Ha
orpezesieHue MOJIEKYIIpHONH (HOpMyIIbI https://resh.edu.ruhttps
OPraHUYECKOro BEUIECTBA 10 MACCOBBIM Ihononw. yaklass. ruhttp:
13 29.09.2023 | //all-
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIUX B met.narod.ruhttp:/Avw
ero coctaB. Cucremaru3anus u wWxumuk.ru
00001IeHIE 3HAHWI 110 TeMe
AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011as https://resh.edu.ruhttps
dbopmysa, HOMEHKJIATypa, SJIEKTPOHHOE :/lwww.yaklass.ruhttp:
14 Y TIPOCTPAHCTBEHHOE CTPOCHUE 04.10.2023 | //all-
MoJiekynl. CTpyKTypHasi U IMC-TpaHC- met.narod.ruhttp://ww
M30MepHs aJKEHOB w.xumuk.ru
https://resh.edu.ruhttps
®u3nyecKue 1 XUMHYECKHE CBOMCTBA hovor.yaklass.ruhttp:
15 04.10.2023 | //all-
ankeHoB. [IpaBuno MapkoBHHKOBa met.narod.ruhttp:/fww
w.xumuk.ru
https://resh.edu.ruhttps
CrniocoOblI 1osy4eHus U NpUMeHEeHue onav. yaklass. ruhttp:
16 06.10.2023 | //all-
AJIKeHoB met.narod.ruhttp://ww
w.xumuk.ru
[TpakTnueckas padorta Ne 1 o reme https://resh.edu.ruhttps
17 18.10.2023 | ://www.yaklass.ruhttp:

"[lonyuyeHune sTUIIEHA U U3yYEHUE €TI0

/fall-
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CBOMCTB"

met.narod.ruhttp://ww
w.xXumuk.ru

Pemrenne paC‘léTHBIX 3aJa4 Ha

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

18 OTpeIeTICHUE MOJICKYJIIPHOIN (hOPMYITBI 18.10.2023 | //all-

OpPraHMYeCKOro BEIIECTBA met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

AnKaueHbl: CONPsHKEHHBIE, :/lwww.yaklass.ruhttp:

19 M30JIUPOBaHHBIC, KYMYJIHPOBAHHBIE. 20.10.2023 | //all-

OcOBGEHHOCTH JIEKTPOHHOTO CTPOEHUS met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX Iwowiw.yaklass. ruhttp:

20 25.10.2023 | //all-

FIMCHOB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

CrocoObI 1oy4YeHus ¥ IpUMEHEHNe Iwowiw. yaklass. ruhttp:

21 25.10.2023 | //all-

allKaIMeHOB met.narod.ruhttp://ww
w.xumuk.ru

AJKUHBI: TOMOJIOTHYECKH psijl, oOmIas https://resh.edu.ruhttps

dbopmysa, HOMEHKJIATypa, JIEKTPOHHOE onav. yaklass. ruhttp:

22 27.10.2023 | //all-

U TIPOCTPAHCTBEHHOE CTPOCHUE met.narod.ruhttp:/Amw

MOJIEKYIT, (PU3UYECKHE CBOHCTBA wxumuk ru
https://resh.edu.ruhttps

. ://www.yaklass.ruhttp:
23 XHUMHUYECKHE CBOMCTBA alIKUHOB 01.11.2023

[lall-
met.narod.ruhttp://ww
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w.xumuk.ru

KauecTBeHHbIE peakliiy Ha TPOMHYIO

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

24 01.11.2023 | //all-

CBA3h met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

CriocoObI MoTy4YeHus: ¥ IPUMEHEHNE HHovrve.yaklass.unty

25 03.11.2023 | //all-

aJIKIHOB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

Pemenue 3a1a4: pacyéTsl 110 o yaKlass. L.

26 y 08.11.2023 | //all-

ypaBHCHI/IIO XUMHUYCCKON peaKIII/II/I met.narod.ruhttp://WW
w.xumuk.ru
https://resh.edu.ruhttps

CucreMaru3anus 1 0000IIeHNE 3HAHUIT o yaKlass. Litp.

27 08.11.2023 | //all-

1o TeMe met.narod.ruhttp://ww
w.xumuk.ru

ApeHBbI: TOMOJIOTHYECKUHN Psifl, 00IIas https://resh.edu.ruhttps

(dopMyna, HOMEHKJIaTypa. DIEKTPOHHOE ./lwww.yaklass.ruhttp:

28 U TIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ 10.11.2023 | //all-

OeH3o0J1a ¥ TOIyoJa, UX (U3NYECKHe met.narod.ruhttp://ww

CBOICTBA w.xumuk.ru
https://resh.edu.ruhttps

XHMMHUYECKHE CBONCTBA apPEHOB: hanvni.yailass.ruhitp:

29 15.11.2023 | //all-

pCaKknuu 3aMCIICHUS

met.narod.ruhttp://ww
w.xumuk.ru
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XUMHYECKUE CBOMCTBA apEHOB:

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

30 peaKuuu MPUCOSTUHECHUS, OKUCIICHUE 15.11.2023 | //all-

rOMOJIOTOB OeH30J1a met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

OCco0EHHOCTH XUMHYECKHUX CBOMCTB IMvwovow.yaklass.ruhttp:

31 17.11.2023 | //all-

crpona met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

Pemenue pacu€THbix 3a/1a4 Ha :/lwww.yaklass.ruhttp:

32 orpeieNieHUe MOJICKYJIIPHOU (DOPMYITBI 29.11.2023 | //all-

OPraHUYeCKOro BEUIECTBa met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

CriocoObl nostyyeHus 1 IpUMEHEHNE ooy, yaklass.runttp:

33 29.11.2023 | //all-

apeHOB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

I'eneTnyeckas CBA3b MEXKIY Jhwww.yaklass.ruhttp:

34 01.12.2023 | //all-

Pa3IUYHBIMU KJIAaCCaMU yTIIEBOJAOPOIOB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

Pacuérsl o ypaBHEHUSIM XUMUYECKHUX :/lwww.yaklass.ruhttp:

35 peakuuii. Cucremaruszanus 1 06.12.2023 | //all-

000011IeHrEe 3HAHU I10 TEME met.narod.ruhttp://ww

w.xumuk.ru
36 [Tpuponnsriii raz. [lonmyTHble HEPTSIHBIE 06.12.2023 | https://resh.edu.ruhttps
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ra3bl

:/lwww.yaklass.ruhttp:
[/all-
met.narod.ruhttp://ww
w.xumuk.ru

KameHHbIi yroyib 1 TpOayKThI €70

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

37 5 08.12.2023 | //all-

TIepepaboTKH met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

Hed b 1 criocoOb! €€ mepepaboTKH. :/lwww.yaklass.ruhttp:

38 [TpumeHeHue TpOAYKTOB NepepaboTKu 13.12.2023 | //all-

HeTH met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

[ CHETHICCKAs CBS3h MESK :/lwww.yaklass.ruhttp:

39 ol 13.12.2023 | J/all-

Pa3IMYHBIMU KJIaCCaMU yTIIEBOJAOPOIOB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

["anoreHonpou3BOAHBIE YIIIEBOOPOIOB: :/lwww.yaklass.ruhttp:

40 3JIEKTPOHHOE CTPOCHHE; PEAKIIUU 15.12.2023 | //all-

3aMeleHUs TalloreHa met.narod.ruhttp://ww
w.xumuk.ru

TleiicTREe meoYeH Ha https://resh.edu.ruhttps

raJIoreHIIpou3BoaHbIe. B3anMoiencTeue Iwww.yaklass. ruhttp:

41 POHSBOJHBIC. A 20.12.2023 | J/all-
UTAIIOTEHAJIKAHOB C MAarHUeEM U met.narod.ruhttp://ww
UHKOM w.xumuk.ru

42 Cucremarusanus 1 0000IeHNe 3HAHUHA 20.12.2023 https://resh.edu.ruhttps

no pazzaeny "YrieBoaopoab!"

/lwww.yaklass.ruhttp:
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Ifall-
met.narod.ruhttp://ww
w.xumuk.ru

KontponpHas pabora o Teme

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

43 | " 22.12.2023 | /lall-
YIIBONOPOIbI met.narod.ruhttp://ww
w.xumuk.ru

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: https://resh.edu.ruhttps

TOMOJIOTHUYECKUH psia, oOmiast popmya, ://www.yaklass.ruhttp:

44 CTpOEHHE MOJIEKYJI, U30MEpHS, 27.12.2023 | /lall-

HOMEHKJIaTypa, Kiaccudukamnus, met.narod.ruhttp://ww

(bu3HYeCKre CBOMCTBA w.xumuk.ru
https://resh.edu.ruhttps

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX onav. yeklass. ruhttp:

45 27.12.2023 | /lall-

O/UOATOMHBIX CTIHPTOB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

CniocoOblI oTy4eHus U IpUMEHEHUe honav. yaklass. ruhttp:

46 29.12.2023 | //all-

O/UTOATOMHDIX CIUPTOB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

[IpocTteie a¢upsl: HOMEHKIATypa U :/lwww.yaklass.ruhttp:

47 HU30MepHs, 0COOEHHOCTH (PU3HUECKUX U 10.01.2024 | //all-

XAMHYECKHX CBOMCTB met.narod.ruhttp://ww
w.xumuk.ru

MHOrOATOMHBIE CITHPTH: https://resh.edu.ruhttps

48 10.01.2024 | ://www.yaklass.ruhttp:

OTUJICHTJIMKOJIb U TTIMLHEPHUH, UX

/fall-
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(1)I/I3I/III€CKI/IC 1 XMMHYECKHE CBOMCTBA

met.narod.ruhttp://ww
w.xXumuk.ru

49

CrniocoOblI MoTy4eHus U IpUMEHEHUe
MHOTOaTOMHBIX CIIUPTOB

12.01.2024

https://resh.edu.ruhttps
:/lwww.yaklass.ruhttp:
[/all-
met.narod.ruhttp://ww
w.xumuk.ru

50

DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢dusnueckue cBoiicTBa. TOKCHYHOCTD
denona

17.01.2024

https://resh.edu.ruhttps
-/lwww.yaklass.ruhttp:
[/all-
met.narod.ruhttp://ww
w.xumuk.ru

51

XuMuyeckue cBoiicTBa (heHona

17.01.2024

https://resh.edu.ruhttps
/lwww.yaklass.ruhttp:
[fall-
met.narod.ruhttp://ww
w.xumuk.ru

52

CrniocoObl 1osy4eHus U NpUMeHEeHue
denona

19.01.2024

https://resh.edu.ruhttps
-/lwww.yaklass.ruhttp:
[fall-
met.narod.ruhttp://ww
w.xumuk.ru

53

[IpakTuueckas padbora Ne 2. Pemenue
IKCTIEPUMEHTATBHBIX 33/1a4 110 TeMe
"CnupTtsl U peHobr"

24.01.2024

https://resh.edu.ruhttps
/lwww.yaklass.ruhttp:
[lall-
met.narod.ruhttp://ww
w.xumuk.ru

54

Cucremarusanusa 1 0000IeHNEe 3HAHUN

10 TEMC

24.01.2024

https://resh.edu.ruhttps
/lwww.yaklass.ruhttp:
[lall-

met.narod.ruhttp://ww
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w.xumuk.ru

ANBIETHIBI M KETOHBI: 3JIEKTPOHHOE
CTpOEHUE KapOOHMIBHOM TPYTIIIHI;

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

55 26.01.2024 | //all-
TOMOJIOTHYECKHUE PSI/IbI, 001Iast met.narod.ruhttp:/Aww
dbopMmyIa, H30Mepusi U HOMEHKIIATypa w.xumuk.ru

https://resh.edu.ruhttps

AJbaeruapl ¥ KeTOHBI: (U3HYECKUE v yaklass. runttp:

56 . 31.01.2024 | //all-

CBOMCTBA; peaKkIMy MPUCOCTUHEHUS met.narod.ruhttp:/Amw
w.xumuk.ru
https://resh.edu.ruhttps

Peakinu okuciieHUsI M Ka4yeCTBEHHBIC hwanw. yaklass. runttp:

57 31.01.2024 | //all-
peaKIu aJbJIETUI0B U KETOHOB met.narod.ruhttp:/Aww

w.xumuk.ru
https://resh.edu.ruhttps

CnocoObI MoTy4eHus anbIeTHI0B U hwaiw. yaklass. runttp:

58 02.02.2024 | //all-

KCTOHOB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

OIHOOCHOBHBIE TIPE/IETbHBIE J/lwww.yaklass.ruhttp:

59 KapOOHOBBIE KUCTIOTHI, 0COOEHHOCTH 07.02.2024 | //all-

CTPOEHUS UX MOJIEKYI met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

H3oMepus u HoMeEHKIIaTypa :/lwww.yaklass.ruhttp:

60 KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE 07.02.2024 | //all-

CBOMCTBA

met.narod.ruhttp://ww
w.Xumuk.ru
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XUMHYECKUE CBOMCTBA MPEAETbHbBIX

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

61 09.02.2024 | //all-

OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT met.narod.ruhttp:/Amw
w.xumuk.ru
https://resh.edu.ruhttps

Oco0eHHOCTH CBOMCTB MypPaBbHUHOM :/lwww.yaklass.ruhttp:

62 KHCJIOTBI. MHOT00Opa3ue KapOOHOBBIX 14.02.2024 | /lall-

KHUCJIOT met.narod.ruhttp://ww
w.xumuk.ru

Oco0EHHOCTH CBOWCTB: HEMPEIEIbHBIX https://resh.edu.ruhttps

Y apOMaTHYECKUX KapOOHOBBIX, :/lwww.yaklass.ruhttp:

63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX 14.02.2024 | /lall-

kucnort. [IpencraBurenu BoICIIAX met.narod.ruhttp://ww

KapOOHOBBIX KHUCIIOT w.xumuk.ru
https://resh.edu.ruhttps

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX AHonay.yaklass.runtep:

64 16.02.2024 | //all-

Kucnot met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

CriocoObI nostyueHus 1 IpUMEHEHNe AHonavy.yaklass.runttp:

65 28.02.2024 | /lall-

KapOOHOBBIX KHCIIOT met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

CrnoxHbIe YOUPHI: TOMOJIOTHIECKUN ://www.yaklass.ruhttp:

66 psiz, obmas GpopmyIia, u3oMepus U 28.02.2024 | //all-

HOMEHKJIaTypa

met.narod.ruhttp://ww
w.Xumuk.ru
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dusnyeckue 1 XUMUYECKHAE CBOMCTBA

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

67 01.03.2024 | //all-

>¢upos met.narod.ruhttp://ww
w.xumuk.ru

Pemenue pacu€rHbix 3a1ay: 1Mo https://resh.edu.ruhttps

aBHEHUIO XUMHUYECKON pEeaKIMK, Ha v yaklass. runttp:
68 P pearti, 06.03.2024 | //all-

oTpeieTICHUE MOJICKYJIIPHOM (hOPMYITBI met.narod.ruhttp:/Aww

OpPraHUYECKOI0 BEIleCTBa W.xumuk ru

[TpakTudeckas padora Ne 3. Pemenue https://resh.edu.ruhttps

SKCHEPUMEHTAILHBIX 3aJ1a4 10 TEME I yaklass. ruhttp:

69 DKerep 06.03.2024 | //all-
Kap6oHoBbie kucnoTel. CIOXKHBIS )
| met.narod.ruhttp://ww

UpHI w.xumuk.ru
https://resh.edu.ruhttps

JKupsr: ctpoenue, puzndeckue u honavv. yaklass. ruhttp:

70 PEI- CTPOCHHE, 08.03.2024 | //all-

XUMHYECKHE CBOICTBA (THAPOIU3) met.narod.ruhttp:/Avw
w.xumuk.ru
https://resh.edu.ruhttps

OcoOeHHOCTH CBOWCTB JKHUPOB, J/lwww.yaklass.ruhttp:

71 COJIEpXKAIINX OCTATKHU HETPEIETHHBIX 13.03.2024 | //all-

JKUPHBIX KUCIOT. JKupsl B mpupoae met.narod.ruhttp://ww
w.xumuk.ru

Mpia Kak COJIM BBICIIIUX KapOOHOBBIX https://resh.edu.ruhttps

KHCIIOT, UX MOIOILee efiCTBHE :/lwww.yaklass.ruhttp:

72 ’ ’ 13.03.2024 | //all-
[ToHsATHE O CHHTETHUYECKUX MOFOIIINX met.narod.ruhtt:/Avw
cpencrsax (CMC) w.xumuk.ru

73 ['eHeTnyeckas CBSI3b YIiI€BOJIOPOAOB U 15.03.2024 | https://resh.edu.ruhttps
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BCIICCTE w.xumuk.ru
https://resh.edu.ruhttps

ITonsiTHE O AUCTIEPCHBIX CUCTEMAX. ://www.yaklass.ruhttp:

14 [IpencraBnenre 0 KOJUIOUTHBIX 02.10.2024 | //all-

pacTBopax met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

HcruaHbBIE paCTBOPHI: HACBHIILIEHHBIE U :/lwww.yaklass.ruhttp:

15 HEHACHIIICHHBIE, PACTBOPUMOCT. 04.10.2024 | //all-

KpucTamioruparsl met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT Jhwwiw.yaklass.ruhttp:

16 16.10.2024 | //all-

PacTBoOpoB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

Pemenne 3amad ¢ MCIOIb30BaHUEM ://www.yaklass.ruhttp:

17 MOHATUH ""MaccoBasi 0751 PaCTBOPEHHOTO 16.10.2024 | //all-

BellecTBa', "MoJisipHas KOHIIEHTpauus'" met.narod.ruhttp://ww

w.xumuk.ru
18 Knaccudukanust 1 HOMEHKIIaTypa 18.10.2024 https://resh.edu.ruhttps

HCOPTaHNYCCKUX BCIICCTB

/lwww.yaklass.ruhttp:



http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/

Ifall-
met.narod.ruhttp://ww
w.xumuk.ru

CucreMmarusanus U 0000IEHUE 3HAHUN

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

19 23.10.2024 | //all-
1o Teme met.narod.ruhttp://ww
w.xumuk.ru
KoHnTposbHas paboTta 1mo Temam
"Crpoenue atoma. [lepuoanueckuit hitps://resh.edu.ruhttps
3akoH u Ilepuoanueckas cucreMa Jhwwiw.yaklass.ruhttp:
20 p 23.10.2024 | //all-
XUMHYECKHX 3eMeHTOoB /JI. 1. met.narod.ruhttp://ww
MenneneeBa", "CTpoeHue BeliecTBa. W.xumuk.ru
Muoroob6pa3ue BemiecT"
Knaccudukanmst XaMUYeCKHX peakivii B
HEOPraHWYECKOM M OpraHuyeCcKoi https://resh.edu.ruhttps
XUMHH. 3aKOH COXPAHEHUS MacChl o yaklass. runttp:
21 ‘ P 25.10.2024 | /fall-
BEIIIECTB; 3aKOH COXpPAaHEHUS U met.narod.ruhttp:/Amw
MIPEBPAICHHS DHEPTUU TIPU XUMUUYECKHUX wWxumuk.ru
peaKIusax
https://resh.edu.ruhttps
TenoBbie 3¢ (HEKTH XUMUYECKUX hovor.yaklass.ruhttp:
22 N 30.10.2024 | //all-
peakumii. TepmMoxumMudeckue ypaBHEHHs met.narod.ruhttp:/Avw
w.xumuk.ru
https://resh.edu.ruhttps
Brrunciienus o ypaBHeHUSIM :/lwww.yaklass.ruhttp:
23 XUMUYECKHUX PEaKIui 1 30.10.2024 | //all-

TEPMOXUMHUYCCKUM YPAaBHCHUSAM

met.narod.ruhttp://ww
w.Xumuk.ru
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CKOpOCTh XUMHUUYECKOHN peakiinu, e

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

24 3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB. 01.11.2024 | //all-

Karanus u karanuzaropsl met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps
:/lwww.yaklass.ruhttp:

25 ['oMoreHHbIC U TETEPOTCHHBIC PEAKITIU 06.11.2024 | //all-
met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

[IpakTrueckast padora Ne 1 mo teme :/lwww.yaklass.ruhttp:

26 "BiusiHre pa3nTUYHbIX (GaKTOPOB Ha 06.11.2024 | //all-

CKOPOCTh XUMHUYECKOM peakiuun" met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

OO6paTtumbie 1 HEOOPATUMBIE PEaKIIUU. honavv. yaklass. ruhttp:

21 XHUMHYECKOE PABHOBECHE 08.11.2024 | fall-

p met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

[Ipaktrueckas padota Ne 2 o Teme ://www.yaklass.ruhttp:

28 "Brnusinue pa3nudHbx pakTopoB HA 20.11.2024 | //all-

M0JIO’KEHNE XUMUYECKOTO paBHOBECHS" met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

DNEKTPOIUTHYECKAs JUCCOLUALIM. :/lwww.yaklass.ruhttp:

29 CunpHbIC U ClIa0bIe DIIEKTPOIIUTHI. 20.11.2024 | //all-

CreneHs nucconuannm met.narod.ruhttp://ww
w.xumuk.ru

30 WNonnoe npoussenenue Boapl. Cpena 22.11.2024 | https://resh.edu.ruhttps
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BOJIHBIX PacTBOPOB. BomopoaiHbIii
nokasatenb (pH) pactBopa

:/lwww.yaklass.ruhttp:
[/all-
met.narod.ruhttp://ww
w.xumuk.ru

I'maponus coneit. Peakiuu,

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

31 MPOTEKAIOIIKE B PACTBOPAX 27.11.2024 | /lall-

3JIEKTPOJIUTOB met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

[IpakTuueckast padora Ne 3 o Teme :/lwww.yaklass.ruhttp:

32 "XHUMHYECKHUE PEAKIIUU B PACTBOPAX 27.11.2024 | [/lall-

BHGKTpOHI/ITOB" met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE /lwww.yaklass.ruhttp:

33 peakuuu. BaxHewme OKUCIUTENN U 29.11.2024 | /lall-

BOCCTaHOBHUTEIU met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

MeTto/1 31IeKTPOHHOTO (ITIEKTOHHO- Ivwowiw. yaklass. ruhttp:

34 04.12.2024 | //all-

HOHHOT0) banarca met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

DIIEKTPOIN3 PACTBOPOB U PACIIABOB IMwovow.yaklass.ruhttp:

35 04.12.2024 | /lall-

BEIECTR met.narod.ruhttp://ww

w.xumuk.ru
36 Peurenne 3a1a4 pa3mMyHBIX THITOB 06.12.2024 ttpsciiresh.edu.runtips

/Iwww.yaklass.ruhttp:
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https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

37 Pemienue 3agau pa3auyHbIX TUIIOB 11.12.2024 | /lall-
met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

CucremMaruzaiys 1 0000IIeHe 3HAHUHI Iwowiw.yaklass. ruhttp:

38 " " 11.12.2024 | /fall-

110 TEMC XI/IMI/I‘IGCKI/IG peaKHI/II/I met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

KoHTpoinbHas pabora 1o Teme honav. yaklass. ruhttp:

39 | " 13.12.2024 | //all-

XMMHYECKHE PeAKINH met.narod.ruhttp://ww
w.xumuk.ru

IlonoxeHne HEMETaJIOB B https://resh.edu.ruhttps

Ilepponnueckon cucTeMe XUMHYECKUX :/lwww.yaklass.ruhttp:

40 snemenToB 1. Y. Menaeneesa u 18.12.2024 | //all-

0COOEHHOCTH CTPOEHHUS UX aTOMOB. met.narod.ruhttp://ww

®dusnyeckue CBONWCTBA HEMETAIIIIOB w.xumuk.ru
https://resh.edu.ruhttps

AmoTponusi HEMETauIoB (Ha IpuMepe onav. yaklass. ruhttp:

41 18.12.2024 | //all-

KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa) met.narod.ruhttp:/Aww
w.xumuk.ru

IRy g n——— https://resh.edu.ruhttps

42 ’ 20.12.2024 | ://www.yaklass.ruhttp:

XHMHYECKHE CBOMCTBA. [ mapu bl

/fall-



http://www.xumuk.ru/
http://www.xumuk.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://all-met.narod.ru/
http://all-met.narod.ru/

met.narod.ruhttp://ww
w.xXumuk.ru

I"aymoreHsr: HaXOXJICHUC B IIPHUPOIE,

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

43 CIOCOOBI MOJTy4eHHUsI, PU3UUECKHUE U 25.12.2024 | /lall-

XUMHYECKHUE CBOIMCTBA met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

l'anorenoBonopoasl. Baxuerimue /lwww.vaklass.ruhttp:

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS 25.12.2024 | /lall-

raIOreHOB met.narod.ruhttp://ww
w.xumuk.ru

JlaGopaTopHbIe U TPOMBIIIUICHHBIC hitps://resh.edu.ruhttps

CIOCOOBI OTyYEHHS TaJOTEHOB. onav. yeklass. ruhttp:

45 27.12.2024 | /lall-

HpHMeHerfe FaJIoreHoB 1 ux met.narod.ruhttp://ww

COCIHCHUM w.xumuk.ru
https://resh.edu.ruhttps

[Ipaktrueckas padbota Ne 4. Perenue ://www.yaklass.ruhttp:

46 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME 08.01.2025 | //all-

"TasioreHbr” met.narod.ruhttp://ww
w.xumuk.ru

KHCI0pOI: 7a60paTopHBIe i https://resh.edu.ruhttps

MPOMBIIIIEHHBIE CIIOCOOBI MOTY4YEeHUS AHonavy.yaklass.runttp:

47 . 08.01.2025 | //all-

bu3nYecKue U XMMHUYECKUE CBOMCTBRA. i
met.narod.ruhttp://ww

O3o0H. [IpuMeHeHne KUCIopoia U 030Ha W.xumuk ru
https://resh.edu.ruhttps
://www.yaklass.ruhttp:

48 OKcuIbl ¥ IEPOKCHUIBI 10.01.2025

[lall-
met.narod.ruhttp://ww
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w.xumuk.ru

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

49 Pemienue 3agau pa3auyHbIX TUIOB 15.01.2025 | //all-
met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

Cepa: Hax0XXJICHHE B MIPUPOJIC, CITOCOOBI :/lwww.yaklass.ruhttp:

50 noJTydeHus1, GU3NIECKHUE U XUMHUYECKUE 15.01.2025 | //all-

CBOICTBA met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps
:/lwww.yaklass.ruhttp:

51 CepoBoiopo1, CyabGUIbI 17.01.2025 | //all-
met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

Kucnopoacoaepxaniye coeIlMHEHHs :/lwww.yaklass.ruhttp:

52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM 22.01.2025 | //all-

KHCIIOTHI met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

[IpakTuueckas padbora Ne 5. Pemenue :Ilwww.yaklass.ruhttp:

53 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME 22.01.2025 | //all-

"Cepa U €€ coequueHus" met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

A3OT: HaX0XkJIEHHUE B IPUPO/IE, CTIOCOOBI :/lwww.yaklass.ruhttp:

54 noTydeHus1, GU3NIECKHUE U XUMHUIECKHE 24.01.2025 | //all-

CBOIcTBa. AMMUAK, HUTPUIBI

met.narod.ruhttp://ww
w.Xumuk.ru
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Kucnopoacoaepxarniue CoeTMHEHHS

https://resh.edu.ruhttps
/Iwww.yaklass.ruhttp:

55 asota. OcOOEHHOCTH CBOMCTB a30THOH 29.01.2025 | //all-

KHCJIOTBI met.narod.ruhttp://ww
w.xumuk.ru
https://resh.edu.ruhttps

ITpumeHenue a3oTa ¥ €ro COeIUHECHUN /. yaklass. ruhttp:

56 Ap . s ' 29.01.2025 | //all-
30THBIC yIOOpCHUA met.narod.ruhttp://ww
w.xumuk.ru

Dochop: HAXOKIEHHE B TIPHPOSIE, https://resh.edu.ruhttps

CIIOCOOBI TIONTyYeHUsI, PUINICCKUE U fwra.yaklass.ruhtp:

57 YR, o 31.01.2025 | //all-

XUMHNYCCKHNEC CBOUCTBA. OC(l)I/IIH)I H met.narod.ruhttp://ww

bocdun w.xumuk.ru
https://resh.edu.ruhttps
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YYEBHO-METOINYECKOE 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., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenne»

* Xumus, 11 xmacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

Xumus (yrityoseHHbId ypoBeHb). Peanuzanus tpedosannii ®I'OC cpeanero
o0miero

oOpasoBanus : MeTogudeckoe nocooue ams yuurens / [A. A. Kasepuna, M. I'.
CuacTtuHa] ; Hay.

pen. H. B. CBupunenkona ; noa pea. A.A. Kasepunoii. — M. : ®I'bHY
«HCTUTYT CTpaTeruu

pa3ButTus oOpazoBaHus», 2023. — 100 c.: u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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