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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepabHON 00pa30BaTEIHLHOM MTPOrpaMMBbI CpeHeTo 001IeTo 00pazoBanusa (DOl
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3zoBareNbHbIX opraHu3zanusax Poccuiickoit  ®denepanuu,
peanu3yroNMX OCHOBHEIE 00pa30BaTebHbBIC IPOTPAMMBI, I OCHOBHBIX ITOJI0KEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11  xkmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peau3alus KOTOpoW oOecreynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHUS O0YyUaIOIIUXCS CPEACTBAMHU MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpKaHUE, 005S3aTeIbHOE
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOPUICH, NpeaycMaTpUBAET



pacrmpesielieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacipeiesieHne y4eOHOTro BpEMEHHU, PEKOMEHAYEMOTO JIJIs
W3YUYCHHUS OT/ICJIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuaia ¢ y4€ToM JIOTUKM TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3a]a4 U3y4yEHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBLHOW XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00Opa30oBaTelIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKXKe€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHBIX ~ JEUCTBUH  0OYy4alomerocss 1O  OCBOCHHIO
COJZIEpKaHMs IIPEAMETA.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B IPOrpaMMe IO XHUMHUHU IPELyCMOTpPEHA
MPEEMCTBEHHOCTh € OOYy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a npeiesiaMi YCTAaHOBJICHHOM MPOTpaMMOii IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTaBIIOIICH coAepKaHUsl Y4YeOHOro mnpeamera «XUMUs»
0CTaéTcsi BOBMOXXHOCTh BEIOOpA €T0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJDKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 00yUeHHUs.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
MIPEEMCTBEHHOCTH C MOCIIEAYIONIUM ITAIOM TOJTYYSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax W3y4YCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHUYECKHUX
JUCLUUIUIMH B By3aX ¥ OpraHu3alusX CpelHero mpodecCcruoHaIbHOro 00pa3oBaHusl.
B aroli cBs3U n3ydeHue rnpeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacIipeHue # YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
OOy4JaroIMXcs, BRIOPABIIMX OMPEASIEHHBIA MPOPMIh 00yUeHHs, B TOM YHUCIE C
MEPCIeKTUBONM  TOCJIEAYIOIETO TOJYyYEHUsS XUMHUYECKOro oOpa3oBaHUs B
opraHuzanusx npodeccuoHanbHoro ooOpaszoBaHus. Hapsigy ¢ 3TuM, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeabLHOM MPOTPAMMBI CPETHETO O0IIEro 00pa30BaHUs U3YUEHUE TPeIMeTa
«XUMUs» OPUEHTUPOBAHO TAKKE Ha pelIeHUE 3a7ay BOCIIUTAHUS U COLUAIBLHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIECMHTEIICKTYaIbHbIX
YMEHUHM, YMEHHMIN paluoHANIM3aluu y4eOHOTO TpyAda M OO0OOMIEHHBIX CIIOCOOOB
JEATEeIIbHOCTH, UMEIOIIUX MEKIUCUUILITMHAPHBINA, HAJIIPEIMETHBINA XapaKTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu MOIX0/I0B K OTOOPY U CTPYKTYpPHOU
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 32 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpPTraHWYECKass XHWMHSI» COCTABISICT COBOKYMHOCTh MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HAHMM MOJy4aeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (PaKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yriayOia€HHOM YypOBHE HM3ydeHMs Tpeamera olecreueHa BO3MOXKHOCTH
3HAYUTENIHOTO YBEINYCHHS 00BhEMA 3HAHMI O XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YTIyOIeHUS MPEICTaBICHUA O CTPOSHUHU
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHYECKOWM KUHETHUKU U TEPMOIAMHAMUKHU.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHIX
O CTpOeHHWH aTtoMa. XHUMHUYECKas CBs3b OOBSACHSAETCS C TOYKHA 3pEHUS
IHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUTIOB pEAKIUN JOMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIN3E PACIIaBOB M PACTBOPOB BeIeCTB. B Kypce opraHnueckoi XuMuu npu
pPacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEP)KAHUE KYPCOB XUMHH YITyOIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB ONPeAeIEHHOr0 poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHMH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpEeAMEThl. Tak, Hampumep, B COJEpKaHHUH
npeaMeTa JJisl KJIacCOB XUMUKO-(PU3nIecKoro npoduiis 60bI10e 3HaueHne OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepHaa 1mo oomen xumuu. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJAellaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3KKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, dJICKTPOJIN3a, MPEACTABICHHUS O CTPOCHHUH BEIIECTB U IPYTOe.

B To xe Bpemss B coOIepKaHWU TIpenMera JJis KJIacCOB XHMHKO-
Ounonornyeckoro npo@uiisi OONbIIMKA yAENbHBIA BeC OyleT MMETh OpraHuyecKas
xumus. B 3Tom ciydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIs 00Jiee 00CTOATEILHOTO



PacCMOTPEHMS] XUMUYECKON OpraHu3aluy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€JIKU, YTIEBObI, HYKIIEMHOBBIE KUCIOTHI U apyrue. [Ipu sTom 3HaHus o
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAayYHBIX METOJIOB TIO3HAHUS U OIBITA MPAKTHYECKOTO IPUMEHEHHS HAyJHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMH, BXOIAIIMMHA B COCTaB
npeaMeTHbIX obnacteit «EcTecTBeHHO-HayuHbIE NpeaMeTh», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3a/layeil MEepPBOCTENEHHON 3HAYMMOCTU SBJsieTCs (OPMHUPOBAHHME OCHOB HAyKHU
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOMN JAESITEIIBHOCTH
YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBO KyJIbTYpHhl. Penienue 3Toi 3a1aun Ha
yrayOJn€HHOM YpOBHE M3YyYEHHs IpEeAMETa NpearoiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opmMupoBaHME TpPENCTABICHUN: O MaTepUaTLHOM EIUHCTBE MMpAa,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBIEHUW NPUPOJIbI, 0 MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecIeyeHnn paloOHAIBHOTO TMPHUPOONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOJHOM CPELIE;

e OCBOCHME CHUCTEMBbl 3HAaHMHM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMM BEIECTBA HAa Pa3HbIX YPOBHSAX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HAAMOJIEKYJSIPHOM, O  TE€PMOJAMHAMHYECKUX MU
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IINX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XWMHH, IJIi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OICHKH C ITO3UIINI YKOJIOTHYSCKON 0€30MaCHOCTH MOCJIEICTBUM
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAaHUEM U IEPEPAOOTKON BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI TIPUOOPETEHUS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM )KU3HMU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GYHKIUI LEI0CTHOW CHCTEMBI CpelHero oOmiero oOpa3oBaHUs IMPH W3YYEHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HMCCIIEIOBAHUN B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJIS U3yUEHUsS XUMHUU Ha yTiTyOJIeHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKOM XUMMH.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COEAMHEHUSAX. TUIbl TMOPUIM3ALMHI AaTOMHBIX OpOUTANIEH yriaepoa.
Mexanu3mbl 00pa3oBaHUsS KOBAJE€HTHOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAas U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3CH B MOJIEKyJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COENMHEHUH. MOoNeKylIsipHble U CTPYKTypHblE  (DOPMYIIbI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHBIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[TpencraBienne o kinaccupuKaluu opraHudyeckux BemiecTB. llonatue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHoCcTH M KiaccU(UKAIMS OpraHudecKux peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMKi OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALIEHUI0 OPTaHUYECKUX BEIIECTB IPU HAarpeBaHWM (IUIABIICHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpUIN3alisl aTOMHBIX opOuTtaneil yriaepoja, o-cBsi3b. dusmveckne cBOHCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHus: U MPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONaH, HUKJIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTEKCaH ) HUKJIoaNKaHoB. CriocoObI MOJIy4eHHs U IPUMEHEHHE
LAKJIOAJIKaHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3aIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpPyKTypHas U reomMeTpuueckas
(umc-Tpanc-) uzomepusi. GU3NUYECKUE CBOMCTBA aJIKEHOB. XMMHUECKHE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu 1 okucieHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus aakaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuil psii alkuHOB, 001mas Gopmyia, HOMEHKIIaTypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XUMHUYECKHE CBOMCTBA: peaKMU IPUCOECIUHEHUS, TUMEPU3ALUU U TPUMEpPHU3aliH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusamus ctupoia. CriocoObl NOTyYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IpoykThl nepepaboTku HEDTH, X IPUMEHEHUE B IPOMBIIIUIICHHOCTU U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymnmy. JleiicTBue Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIUPTOBOTO
pactBopa miénoyn. B3auMoaencTBUE NUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOW BOJBI, pacTBOpa IMEepMaHTraHaTa Kajus, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPTAHMYECKHUX BELIECTBAX, OJYYEHUE ITHIICHA U U3YUEHUE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB WM PE3WHBI, MOJICIMPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB M
rajoreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:kamue opranudecKue coelMHeHH.

[IpenenbHbie OAgHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa u  kiaccubpukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbi€ CHUPTHI — ATUJCHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3AUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPraHUYECKUMH KUCIOTAMU, KAYECTBEHHAsS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo()UIbHOTO 3amernieHus. [lefictBrue Ha
opraHu3M uesioBeka. CriocoObl MOJydeHUsI U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBOCTB (enona. KayecTBeHHble peakuuu Ha QeHos. TokcHYHOCTH (peHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DuU3WUECKHUE CBOWCTBA albJACTUIOB W
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIE TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMy, PEaKIUU C Y4YaCTHEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraButenu BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKUE W XHMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOW U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kkcupr0o3a. u3nvecKue CBOMCTBA W HaxokjaeHue B mpupoje. dorocuHres.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBivBaronme 1 HEBOCCTAHABIMBAIOIIME AUCAXaApUIbL. [ naponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJINU3, KAYECTBEHHAS pPEaKus C MOJAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUIAPOJIU3, TONyuyeHue 3GUpOB 1eiUT0103bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBHUE TAHOJA C HATPHUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIIEHHE ASTHJIOBOTO CHHPTA IUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), KAaueCTBEHHBIC pEAKIUU Ha albJerujbl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riautiepruHa ¢ THAPOKCUIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pellieHne OJKCIEPUMEHTANbHBIX 3adad 1o TeMaM «CoupTtel M (EHOJBI»,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A30TcoAepkalue OpraHnyecKue coeJuHEeHHUsl.

AMMHBI — OpraHUYecKue MPOU3BOJHBIE amMmMuaka. Knaccudukaius aMuHOB:
amnpaTHIECKUe ¥ apOMATHYCCKHE; IIEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue monekyn, obmas (opmyna, U3oMepusi, HOMEHKIATypa U (U3NYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKUINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu alKJIaMMOHHS.

AHWIVH — IPEACTaBUTEh aMUHOB apOMaTHUECKOro psiaa. CTpoeHue aHIIMHA.
B3anmHoe BiusHHME Tpynm aToMOB B MoJiekyne aHunuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHe anudarnueckux aMuHOB. [lomydyeHue aHWIMHA U3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa n nzomepus. OTAENbHBIE IPEACTABUTENH Ol
AMUHOKHCIIOT:  TAHUIHMH, alaHuH. @Ou3uveckue CBOWCTBA  aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHne aMUHOKHUCIIOT. CHHTE3 U THAPOIU3 ENTHIOB.

benku kak mpupogHbie TONMMEphl. llepBudHAs, BTOpHYHAS M TPETHUIHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DOKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs] BEIIECTB M WX MPEBPAICHHA:
pacTBopeHHE OEJIKOB B BOJE, JAEHATypalus OEJIKOB NMPU HATPEBaHHUH, I[BETHBIC
peakuuu Ha O€NKW, peHIeHHe OKCIePUMEHTANBHBIX 3aJad [0 TeMaM
«A30TcoJiepKaIIe oOpraHuIecKrue cCoeTMHeHus» U «Pacmo3HaBaHre OpraHUYeCKUX
COCITUHEHUI.

BbicoKkoMoIeKyISIpHBIE COeTUHEHUS.

OCHOBHBIE TOHSATUS XMUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSS MOJEKYJIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

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

[Tonumepsr CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OHOpa3IaraeMple OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaumn.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPaHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU /WU UCXOTHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOTO BEIIEeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJYYEHUs, ONPEACIICHUE 0JIH
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXpeaAMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO01m1e ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SBJICHNUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3WYECKHE BEIMYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTe3, JAbIXaHUE, OCEJIKH, YTJAEBOJbI, XKUPbl, HYKICMHOBBIC KHCIOTHI,
(bepMeHTHI.



Feorpa(bml: ITOJIE3HBIC NCKOITA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBLI pPAOMOHAJIBHOI'O IIMTAHMA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIecKiux 3JIeMeHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OPOHUTAIISM.
DNEeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA U [lepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CIIOKHBIX BELIECTB O TPYIIIAM U ITepruogaM. 3HaYEHUE NEPUOANIECKOTO
3akoHa [[.1. Menneneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpartHeie cBsa3u. BogoponHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. Kpuctammoruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMHUUEeCKUX peakiui B HEOPraHMYECKOW U OpraHu4eCcKOu
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXpAHEHUS W MpEeBpalCHUs
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbI€ U TeTepOTreHHbIE peakiuu. Katanus u KaTaau3aTopsl.

OOpatumMblie U1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas guccornuaiusi. CuibHbIE W CcIa0ble DJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUM:
pa3lioKEHUE TEPOKCUJA BOJOPOJAa B TMPUCYTCTBHUM KAaTAIM3aTOpa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, HM3YYCHUE BIIMSIHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeTauioB B [lepuoandeckoi cucteMe XuMHUIECKUX JJIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepsl, hochopa u
yraeposa).

Bonopon. Ilomydenne, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIIMU C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | ajoreHoBoAOpOibl. BaxxkHeumme KUCI0pOACOaepKaIIre
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTYyUCHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. Ou3nUecKue U XMMHUYECKHE CBOMCTBA M NMPUMEHEHHE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.



Cepa. Haxoxzaenue B HOpUpOAE, CIOCOObI MOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxcun
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCIJIOTHL. [IpuMenenue cepbl U €€ COeTMHEHN.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydYeHHUs, (QU3UYEecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azoTta
Y €r0 COeIMHEHHI. A30THBIE YTOOpEHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOMydeHUs, (U3HYECCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopuas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrinepon, HaxoXJIeHWE B OpUpoJie. AJUIOTPOIHBIE MOIUDUKALIY.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEHIECTB, 0OPa30BaHHBIX YIIEPOJOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MeTtamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUYECKUIN PsiJl  HampsokeHuid  MmertamuioB.  OOmue  crnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allIUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX JIeMEHTOB. HaTpuii u kanuii: monydeHnue, Gu3ndeckrue 1 XUMUIECKHEe
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOWCTBA, NMPHUMEHEHHWE MPOCThIX BEIIECTB M HX COCAUHECHUM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIOMUHUN: TTOTyYeHHe, GU3NIecKue U XUMUYECKHue CBOMCTBA, MPUMEHCHHE
MPOCTOrO BEIIECTBAa M €ro coeAuHeHuW. AmoTepHble CBOMCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI ATFOMUHUS.



OO6miass  xapakTepuCTHKa MeETauioB 1MoOouHblx mnoarpynn  (b-rpymm)
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIUTENIbHbIE CBOMCTBA. [lo/ydeHrne U mpuMeHeHne Xxpoma.

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

duznyeckrue U XMMUYECKHE CBOICTBA jKeJe3a U ero coenuHeHuil. OKCHbI,
rugpokcunl u conu xkene3a(ll) u xenesza(lll). Ilonydenue u nprumeHeHue xemnesa u
€ro CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cephl, gocdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCICTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKLIMi Ha HEOPraHWUYECKHE aHUOHbI, KATUOH BOJOPOJIa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne 3KCIEePUMEHTANBHBIX 3a/1a4y M0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«MeTaibl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectsa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHITUIIBI OPTaHU3AIMH XUMHUYECKOTO TTPOU3BOACTBA. [[pOMBINITIEHHBIE CTIOCOOBI
MOJYYEHHs] BaKHEUIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCJIOTBI, MeTaHoJa). [I[poMblIlIeHHbIE CIOCOOBI MOTYyYEHN METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN PHEPIeTUICCKOM O€30ITacCHOCTH.

XuMusi ®W 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.

XuMus TUIIMA: OCHOBHBIE KOMITOHEHTBI, MHUILEBbIE J00aBKU. Pojib XuMuu B
oOecIieyeHnH IMUIIEBOI OE€30IIaCHOCTH.



Kocmetrnueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XuMHUs B CEIbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEpaIbHbIE YJOOPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnsle 3anaun.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00bEMY OTHOTO U3 YUACTBYIOIIMX B PEAKIIUHU BELIECTB, MACCHI
(00bEMa, KOJIMYECTBA BELLIECTBA) IPOAYKTOB PEAKIIUH, €CJIA OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
PacTBOPEHHOIO BEMIECTBA, MACCOBOM JIOJIM U MOJIIPHOM KOHLIEHTPALIUH BEIIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuszamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM oOwwed u
HEOpPraHUYEeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA Y€PE3 UCIIOJIb30BAHUE KAK
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHATHIA, NPUHATHIX B OTAECIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIW3, CUHTE3, KJIacCU(PUKaLUs, MEPUOAUYHOCTh, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®duszrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TeNno, 00BbEM, arperaTHoe COCTOSIHME BEILECTBAa, MJICalbHBIN ras, (usmueckue
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusm, 3KocucTema, buocdepa, MeTadoIU3M, Makpo-
MUKPO3JIEMEHTBI, OEJIKU, XUPbI, YIJIEBOAbl, HyKICHUHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MTOTOK 3HEPIHMHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMble, TOIUIMBO,
pecypchl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dapmaneBTHUECKAS IIPOMBILIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX
MpEnapaToB, NPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
POMBIIIVIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYalOIIMMHUCS POCCUMCKON TpaKJAHCKOW HMJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTH 1IETTU U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA MpeaMera «XUMHUS»  OTpaxaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEILHOCTH MPHU CO3/ITAHUN YISOHBIX
MIPOEKTOB, PEIICHUH YU4E€OHBIX U MO3HABATENIBHBIX 33/1a4, BBIMOJTHEHUU XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K WCTOPUYECKOMY U HAyYHOMY HACJICIHUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca U M03HABATEIbHBIX MOTHUBOB B MOJIYYEHUH U MOCIEAYIONIEM aHAIU3E
uH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3I0pOBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OoOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HM, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGeCcCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIWMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECO00PA3HOr0 OTHOIICHUS K MPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HPKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHKCHUM XUMHUHM IS
pelIeHus BOMPOCOB PAlIMOHAJIBHOTO MPUPOI0TI0JIH30BAHMS;



AKTUBHOTO HENPUATHUS JIEUCTBUW, NPUHOCIUIMX BpEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUIECHUS, YKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IPEACTaBICHUS] 00 OKpYXaroUIEM MHpE Kak O €IMHCTBE IPUPOAbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
[UBWIN3ALNY: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOU POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAJIbHOM KYJbTYpbl, B pELIEHUU TIJI00aIbHBIX MpoOIEeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIICUCHUU YCIOBUI
YCHEIIHOTO TPYJa U SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JieJlaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
NEeSATETbHOCTH.

METANPEAMETHBIE PE3YJIBTATDI



MeranpenMeTHbIe PE3yIbTAaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IIEJIOCTHOCTh HAyYHOM KapTWHBI MHUpa H CHeONU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrMUYecKUe AeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTU C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS] OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJIEMEHTA, XUMudecKkas (popmysia, ypaBHEHHE XUMUYECKON PEaKIun
— TIpU pEIICHUH Y4eOHBIX TO3HABATENHHBIX W MPAKTHUYECKUX 3a]ad, MPUMEHSTH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XapAKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IO3HAHHUS BEIIECTB M XUMHYECKHUX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJa/IeTh HAaBBIKAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W  TPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOUCKY METO/I0B PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B
MO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4YHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpaBOYHBbIE MOcCOOus,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
peICTaBICHHUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTH U
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPH PabOTE C XUMUIECKOM
uH(popMaluen: MPUMEHITh MEXNpeIMeTHble ((pu3nyeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAJIOTa W/WIIN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIECJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisas €€ Lenud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM YY€OHBIX UM UCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs C Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJb JCSATEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO MpeaMeTa « XUMHUS» HayYHbIC 3HAHWSI, YMEHHUS U CIIOCOOBI JICUCTBHI 11O
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUIBI IEATECILHOCTH I10
MIOJIYYCHUIO HOBOTO 3HAHWS WM TPUMCHCHHWIO 3HAHWUN B Pa3IMYHBIX YYCOHBIX
CUTYaIlMsIX, a TAK)KE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUSI.

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUSI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIHUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBOI 0€30MacCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEpUAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJTHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHAS aToMa, THOpUAM3alds AaTOMHBIX OpOWTajed, WOH, MOJIEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpPHUs CTPYKTypHas M IHPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEBpalICHUS BHEPrUM TP XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIKAIIHE B OCHOBE
NOHMMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHU3MaX XUMHUYECKHX pEaKIHi, TEepMOJMHAMHYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUHM ATOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dektsl, opuentantsl | u |l pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOIa, TepepadbOTKU HEDTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUN U PACKPHIBATh UX CYIIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC HAa3BaHUS IS OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHWuH, MaJbTo3a, (PpyKTO3a, aHWIWH, NTUBUHWI, W30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENSATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

chOpPMHUPOBAHHOCTh, YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKIE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TPEACTABUTEIICH pPa3IUIHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, IMKIOATIKAHOB, AJIKCHOB, aJIKaIMEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AIbJAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIIOXHBIX A(DHUPOB, KHUPOB, HUTPOCOSAMHECHUNH M aMHUHOB,
AMUHOKHCIIOT,  OeNKoB, yriaeBojoB (MOHO-, JAW- W  TOJHUCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHUHN OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIC OTIEpPaIliy MBICIIUTEILHOM
JEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMaTU3alulo,



BBISIBJICHUE TIPUYNHHO-CIIEICTBEHHBIX CBSI3€U — JJI1 U3YYCHUS CBOMCTB BEILECTB U
XUMHUYECKUX PEAKIU;

Cc()OPMUPOBAHHOCTh YMEHUII: BBIABIIATH B3aMMOCBSA3b XUMUYECKUX 3HAHUH C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpaBHEHUSAM XHMHUYECKUX PEAKIUN C HCIOIb30BaHUEM (U3NYECKUX BEIHMUUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKACHUIO XUMHUYECKOW (HOpMyIbI
BEILECTBA T10 U3BECTHBIM MAaCCOBBIM JOJISIM XMMHYECKUX 3JIEMEHTOB, MPOIAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJIOTUYECKOM  OE30MacHOCTH  TOCHEJICTBUS  OBITOBOM U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
UCIIOJIb30BaTh MOTYUYEHHbIE 3HAHUS JJI IPUHATUS TPAMOTHBIX pELICHUN MpodiemM
B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHII: CaMOCTOATENIbHO IJIAHUPOBATh U MPOBOJAMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHWYECKHUX BEIIECTB) C COONIOAECHUEM MPaBUII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(OpMHPOBAHHOCTh YMEHMUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMUYECKYIO0 HH(OpMaIIKIO, TepepadaTbiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJIECHHON yueOHOM 3a1aueil.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAayK W €€ poJIi B 00ECIEYCHUH YCTONYMBOIO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PECHHS W OOMIeH KyJbTypbl 4YEIOBEKa, a TaKxke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 000J0YKa aroma, S-, P-, d-aToMHBIC OpOWTaNIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOPOAHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakiuu, CKOPOCTh XUMUYECKON peaKklMi, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUCCKHUN SI3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAaHMSI MPUUUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBIICHHUI; COBPEMEHHbIC MPEACTaBICHUSI O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJSAPHOM WM HAJIMOJIEKYJISIPHOM YpPOBHSIX;
MPEJICTAaBJCHUSI O MEXaHM3MaxX XUMHUUYECKUX PEaAKLH, TEPMOIWHAMUYECKUX W
KMHETHYECKMX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAaHUM BOXKHEHIIINX HEOPTaHUYECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHU;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
110 UX COCTAaBY, XUMUYECKUE PEAKLIUHU IO PA3JINYHBIM MPU3HAKaM (YUCILy U COCTaBY
pearupyrommx BELIECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEU
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHMUS M KPUTEPUM s KiIaccCU(PUKAIIU
U3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB W MOHOB XUMHYECKHX DJJIIEMEHTOB IEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTann», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMax,
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JIOUCK;

c(OPMUPOBAHHOCTh ~YMEHHH: XapaKTepu3oBaTh (ONHUCHIBaTh) OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPBIBATh CYUIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
($akTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMUIECKOTO PABHOBECHS TIO]I BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIIMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€IeCO00pPa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJISTH B3aMMOCBSI3b XUMHUYECKHX 3HAHHUH C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJSIPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakly; 3HAYE€HHUS BOAOPOJHOIO TOKa3aTessi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeNIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT nmpuMecH); JOJU BbIXOAA MPOAYKTa PEAKIMHU; O0BEMHBIX OTHOLIEHUH T'a30B;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  PEaKlMid  HOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C MOMOINBIO HMHAMKATOPOB, H3YyUYECHHE BIIMSHUS
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metamey u  «Hemerammsy) ¢
coOJIoIeHHEeM MpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opyaoBaHueM, GOpMYJIUPOBATH LETb UCCIEOBAHUS, IPECTABIATH B Pa3IMUYHON
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh U  OLEHHMBATh  HX
JIOCTOBEPHOCTD;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHM C HHCTPYKIIUSMH I10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JuTepaTypa, cpeAcTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJU3UPOBATh XMMUYECKYIO HH(DOpPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipeamer opranndeckoit xumuu. Teopust https://resh.edu.ru/
11 CTPOEHHUS OPTaHUUYECKUX coeMHEHUN A. M. 8 bubnnorexa [JOK
Bbyrneposa https://myschool.edu.ru/
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
[IpenenbHbIE YTIIEBOAOPOIBI — AJIKAHBI, hutps. fresh.ecu 11
2.1 5 bubnuoreka [{OK
HHKITOATTRATbL https://myschool.edu.ru/
HenpenenbHble yriieBOgOPOIbL: aJIKEHBI, fttps.J/vesh.cu.ru/
2.2 R — 14 1 bubmuoreka [{OK
’ https://myschool.edu.ru/
https://resh.edu.ru/
2.3 ApomMaTudeckue yriieBoJ0pobl (apeHsbl) 8 bu6muoreka [JOK
https://myschool.edu.ru/
[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOJIOB M UX https. iresh.edu.
2.4 4 but6mmoreka [IOK
nepepadotia https://myschool.edu.ru/
https://resh.edu.ru/
2.5 ["amoreHnIpon3BOIHBIE YTIEBOIOPOIOB 4 1 bubmuoteka [IOK

https://myschool.edu.ru/
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Uroro no pazneny
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Pasznea 3. Kuciiopoacoaepxamme opranuyecKkue coe{uHeHus

https://resh.edu.ru/

3.1 Cruptel. denon 11 bubmuorexa [IOK
https://myschool.edu.ru/
KapOoHubHbIE COETMHEHUS: alIbAETU/IBI U https://resh.edu.ru/
3.2 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE 21 Bbu6mmoteka [JOK
a¢upsl. XKupbl https://myschool.edu.ru/
https://resh.edu.ru/
3.3 VriaeBoasl 9 bu6nunorexa LIOK
https://myschool.edu.ru/
Utoro no pazneny 41
Pasnen 4. A3oTcoaep:kamye opraHudeckue coeIMHeHUus
https://resh.edu.ru/
4.1 AMUHBI. AMUHOKHUCTIOTHI. benkn 12 bubmmoreka IIOK
https://myschool.edu.ru/
Uroro no pazaeny 12
Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUS
https://resh.edu.ru/
5.1 BbIcOKOMOEKYISIpHBIE COEMHEHMS 6 bubmuoreka [IOK
https://myschool.edu.ru/
Hroro mo pasneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH https://resh.edu.ru/
11 u Ileproanueckas cucteMa XUMUYECKHX 9 bubnnorexa [HOK
snemenToB JI. 1. MenaeneeBa https://myschool.edu.ru/
Crtpoenue BeriectBa. MHOrooopasue nttps://resh.edu.iui
1.2 P H ’ P 11 1 bubnuoreka [IOK
BOHICCTR https://myschool.edu.ru/
https://resh.edu.ru/

1.3 XUMUYECKHE peakluu 19 1 3 bubnnoreka [JOK

https://myschool.edu.ru/
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
https://resh.edu.ru/

2.1 Hewmeramisr 31 1 3 bu6mmorexa [IOK
https://myschool.edu.ru/
https://resh.edu.ru/

2.2 Merannbl 23 1 2 bubnmoreka [JOK
https://myschool.edu.ru/

Hroro mo pazaeny 54

Pa3zpen 3. Xumus 1 ;Ku3HbL



https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/

MeToapl MO3HAHUS B XUMUU. XUMHUA U

https://resh.edu.ru/

3.1 9 bubmuorexa [JOK
AUSHE https://myschool.edu.ru/
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://resh.edu.ru/
https://myschool.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipenmer u 3HaUEHHE OPTAHUYCCKOM httos:/fresh.edu.ru/
XMMUH, TIPEJICTABICHHUE O S —
1 0roo0pa3uu OpraHuvec L 04.09.2023 brbmmorexa LIOK
MHOT WU OPraHMYECKUX .09.
https://myschool.edu.ru/
COCIMHEHU I
DJNEKTPOHHOE CTPOCHUE aTOMa httns://resh.edu.ru/
yriiepo/ia (0OCHOBHOE ¥ BO30YKIEHHOE S E—
2 1 bubnunoreka LIOK
COCTOsIHUS). BaseHTHBIE BO3MOXHOCTH 06.09.2023 https://myschool.edu.ru/
aToMma yriepoja ' o
XuMudeckas CBSI3b B OpraHMYECKHUX
https://resh.edu.
coequHEeHMsIX. MeXxaHu3Mbl g resh.ecu 11
3 . 1 bubnuoreka [{OK
00pa3oBaHMsI KOBAJIEHTHOM CBSI3H, 08.09.2023 https://myschool.edu.ru/
CIIOCOOBI pa3phblBa CBs3EH ' o
Teopus cTpoeHHS OpraHUIESCKHX hutps:/fresh.edu.ruf
4 coep e p“ A.M E epoBa L 12.09.2023 bubmxorexa LOK
nuHeHui A. M. Bytiepos .09. )
https://myschool.edu.ru/
B :
spocrpacTaen, ekrponi hps:esh o
5 pocTp ' P 1 bubmmoreka [JOK
3¢ EKTH B MOJIEKYIaX OpraHMYECKUX 13.09.2023 https://myschool.edu.ru/
COEIMHECHUT ' o
[IpencraBienue o kiaccuPpUKaUU U https://resh.edu.ru/
6 CUCTEMaTUYeCKass HOMEHKJIATypa 1 15.09.2023 bu6muoreka [JOK

(IJUPAC) oprannyeckux BEIECTB

https://myschool.edu.ru/



https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/

Knaccudukamnms peakiuii B

https://resh.edu.ru/

7 . Bbu6nnoreka [IOK

OpraHUYEeCKON XUMHUHU 19.09.2023 https://myschool.edu.ru/
. https://resh.edu.ru/
CucreMaruzanys 1 0000IIeHE 3HAHUI

8 90.09.2023 bu6nmoreka [IOK
flo Teme o https://myschool.edu.ru/
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
(bopmyIia, HOMCHKIIATYPaA M U30MEPHS fttps.Jivesh.ecu.ru/

9 pMYIIa, P pHL, 22.09.2023 bubmmnoreka LIOK
AJIEKTPOHHOE U MIPOCTPAHCTBEHHOE .09. https://myschool.edu.ru/
CTPOEHUE MOJICKYJI
du3NYECKUE U XUMUYECKHE CBOMCTBA hutps:/fresh.edu.ruf

10 96.09.2023 bubnunoreka LIOK
AIKAHOB o https://myschool.edu.ru/
Haxoxnenue ajikaHoB B IpUPO/IE. https://resh.edu.ru/

11 b K
CriocoOsl MosTyueHus: U IpUMEHEHUE 97.09.2023 nommoreka 1{O
aJKaHOB https://myschool.edu.ru/
[uxnoankansl: obmas Gopmyna,

HOMEHKJIaTypa U U30MEpHs, https://resh.edu.ru/
12 0COOCHHOCTH CTPOCHUS U XUMHUYECKUX bubnmnorexa [JOK
. 29.09.2023
CBOMCTB, CITOCOOBI MTOJTyYEHHS U https://myschool.edu.ru/
MIPUMEHEHNE
Pemenue pacu€THbIx 3a1a4 Ha
ompeielIeHUE MOJIEKYIISIPHON (OPMYITBI
OpPraHUYeCKOI0 BELIECTBA 10 https://resh.edu.ru/

13 b K

MacCOBBIM JIOJISIM aTOMOB DJICMEHTOB, 03.10.2023 nonmoreka 1{O

BXOJAIIKUX B €T0 COCTAaB.
CI/ICTCMaTI/I3aI_II/I5{ u O606IJ_I€HI/IG 3HAHUI
10 TEMEC

https://myschool.edu.ru/



https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
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https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/

14

AJKEHBI: TOMOJIOTUYECKHH psifl, 001Iast
¢dbopMyIa, HOMEHKJIATypa, 3JIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOCHUE

https://resh.edu.ru/
bu6nmoreka [IOK

04.10.2023
MoJiekyll. CTpyKTypHas U IUC-TPaHC- https://myschool.edu.ru/
M30MepHsl ATTKEHOB
. https://resh.edu.ru/
Ouznyeckue U XMMHUYECKHE CBOMCTBA
15 . M 06.10.2023 bubnunoreka LIOK
ankeHoB. [IpaBuino MapkoBHHKOBA 10. https://myschool.edu.ru/
Crioco0bl MOTy4eHUS ¥ IPUMEHEHHE hutps. fresh.eou 10
16 ya P 10.10.2023 bubnuoreka [{OK
AIKeHoB o https://myschool.edu.ru/
[IpakTuueckas padora Ne 1 mo Teme https://resh.edu.ru/
17 "1 b K
OjIyT-IeHI/Ie ATHJIEHA U U3yUYEHHE €TI0 11.10.2023 nomuoreka 11O
CBOMCTB" https://myschool.edu.ru/
Pemrenne pacuy€THbIX 3a1a4 HA https://resh.edu.ru/
18 OIpeJieJIeHUue MOJIEKYIIPHON (pOpMYJIBI bubmuorteka [IOK
13.10.2023 ]
OPraHUYECKOro BEIIECTBA https://myschool.edu.ru/
ATKaMeHBI: CONPSIKEHHBIE, https://resh.edu.ru/
19 U30JIMPOBaHHbIC, KyMYJIHPOBaHHBIE. bubmuorteka [IOK
17.10.2023
OCco6EHHOCTH IIEKTPOHHOTO CTPOCHUS https://myschool.edu.ru/
XHUMUYECKUE CBOKMCTBA CONPSKEHHBIX hutps. fresh.ecu 11
20 P 18.10.2023 bubmuoreka [{OK
FIHCHOB o https://myschool.edu.ru/
Crioco0bl MONTyYeHUs ¥ IPUMEHEHHE hutps:/iresh.edu T
21 i P 90.10.2023 bubnuoreka [{OK
AIKARHCHOB o https://myschool.edu.ru/
. https://resh.edu.ru/
AJKWHBI: TOMOJIOTUYECKHUM PsiJl, O01IIas
22 but6mmorekxa [IOK
¢dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE 24.10.2023

https://myschool.edu.ru/
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U IPOCTPAaHCTBEHHOE CTPOEHUE
MOJIEKYI, (hU3nUecKre CBONCTBA

https://resh.edu.ru/

23 XHUMUYECKUE CBOKMCTBA aJIKHHOB 95.10.2023 BI/I6J'.II/IOTeKa LHOK
https://myschool.edu.ru/
KavecTBeHHBIE peakIiuy Ha TPOUHYIO fttps firesh.edu. 1Ly
24 CBAAL 97 10.2023 bubnunoreka LIOK
o https://myschool.edu.ru/
CriocoObI oTy4eHHs 1 IPUMEHEHNE fttps fivesh.edu. 1L
23 ATIKHHOB 07.11.2023 Domorexa OK
o https://myschool.edu.ru/
Perrenue 3amaq: pacyéThl 1Mo ttps/iresh.edu.ny
26 YPaBHEHHUIO XUMUYECKON peaKuu 08.11.2023 Bubmmorexa IOK
o https://myschool.edu.ru/
. https://resh.edu.ru/
97 CucremaTu3aius 1 0000IIeHNe 3HAHUI BuGmorexa LOK
110 TeMe 10.11.2023 https://myschool.edu.ru/
ApeHbI: TOMOJIOTUYECKUH PsJl, 001Ias
dbopMyna, HOMEHKIATypa. https://resh.edu.ru/
28 DIEKTPOHHOE U IPOCTPAHCTBEHHOE bubnmoreka [JOK
14.11.2023
CTpPOEHHE MOJIEKYJI O€H30J1a U TOJIyoa, https://myschool.edu.ru/
ux Qu3nvecKue cBOMCTBa
XUMUYECKUE CBOWCTBA apEHOB: Ptk reshh.eun Tt
29 peakiy 3aMenIeHus 15.11.2023 bubmorexa [IOK
o https://myschool.edu.ru/
XHUMHYECKUE CBOMCTBA aPEHOB: https://resh.edu.ru/
30 peaxkuy NpUCOEINHEHUS, OKHCIEHUE 17.11.2023 bubmuorexa [IOK

roOMOJIOroB OeH30I1a

https://myschool.edu.ru/



https://resh.edu.ru/
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Oco0EeHHOCTA XMMHAYECKHUX CBOMCTB

https://resh.edu.ru/

31 bubnnorexa [JOK
crupora 21.11.2023 https://myschool.edu.ru/
Pemenne pacu€THbIX 3a1a4 HA https://resh.edu.ru/

32 oTpeieNICHUE MOJICKYIIPHOU (HOPMYITBI bubmmoreka [JOK

22.11.2023 ]
OpPraHM4eCKOro BELIECTBA https://myschool.edu.ru/
CriocoOBbI IMOTyYCHHST U IIPUMEHEHUE fttps iresh.edu. 1L

33 ya P 94.11.2023 bubmuoreka [{OK
apeton o https://myschool.edu.ru/
I'eneTruecKas CBSI3b MEX, fttps fivesh.edu. 1L

34 ad 98.11.2023 bubnuorexa [IOK
Pa3IMYHBIMH KJIACCaMU YTJIEBOJOPOJIOB A1, https://myschool.edu.ru/
Pacuérel 0 ypaBHEHUSAM XUMUYECKUX https://resh.edu.ru/

35 peakuuii. CucremaTusanus u bu6nmorexa LIOK

. 29.11.2023 )
000011IeHIe 3HAHMI 110 TeMe https://myschool.edu.ru/
[Mpupousiii ra3. [lomyTHbie HeDTAHBIE nittps://resh.du.1L/

36 PHpoL ' vt 01.12.2023 bubmmoreka [JOK
Faset o https://myschool.edu.ru/
KaMeHHBIH yroib ¥ IPOIYKTHI €10 fttps.J/vesh.cu.ru/

37 5 yr pony 05.12.2023 bubnuoreka [{OK
fepepaboTiH o https://myschool.edu.ru/
Hed1b 1 ciocoOsI e€ nepepaboTKH. https://resh.edu.ru/

38 [TpumeHeHne TPOTYKTOB NIepepaboTKu bubmuoreka [JOK

06.12.2023 )
HedTH https://myschool.edu.ru/
[eHeTHYECKas! CBSI3b MEKITY ttps:/iresh.edu.ru

39 bu6 OK

Pa3IMYHBIMH KJIaCCaMU YTJIEBOJOPOJIOB 08.12.2023 nomorexa Ll

https://myschool.edu.ru/
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lManorenonpousBoaHbIE
YTJIEBOIOPOAOB: AJIEKTPOHHOE

https://resh.edu.ru/

40 bub6nmoreka [IOK
CTPOCHHUE; PEAKIINH 3aMeIICHUS 12.12.2023 https://myschool.edu.ru/
rajoreHa
Jleiictane menotel Ha https://resh.edu.ru/

4 ;iiﬁ:;:;f;;: I;[IIjII:%;,JIOFeHaJ'IKaHOB c 13.12.2023 bubmmorexa LIOK

o https://myschool.edu.ru/
MarHveM U IIHHKOM
N https://resh.edu.ru/
CucreMaru3anus 1 0000IICHHE 3HAHUH
42 1o pasaeny "YriueBoaopoas” 15.12.2023 bubamorexa LIOK
o https://myschool.edu.ru/
KonrponsHas pabora 1o Teme hitps:/fresh.edu. i
43 "Vrnesonoponanr" 19.12.2023 bubamorexa LIOK
o https://myschool.edu.ru/
[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHUECKHUH psif, oOrmas https://resh.edu.ru/
44 ¢bopmya, CTpOEHUE MOJIEKYII, bubmuoreka [IOK
20.12.2023
M30MepHsl, HOMEHKIIATypa, https://myschool.edu.ru/
Kiaccudukanys, pu3nuecKre CBOMCTBa
XUMUYECKUE CBOMCTBA TPEICITBHBIX https://resh.edu.ru/
45 OJIHOATOMHBIX CITUPTOB 22.12.2023 bubmorexa OK
o https://myschool.edu.ru/
CrnocoObl MOJTy4YeHUST ¥ IPUMEHEHHE https. iresh.edu. 1L/
46 OJTHOATOMHBIX CITUPTOB 26.12.2023 bubmorexa [IOK
o https://myschool.edu.ru/
[IpocTeie 3¢upsl: HOMEHKIIaTypa U https://resh.edu.ru/
47 M30MepHsl, 0COOEHHOCTH (PUZNYECKUX U 97 12,2023 bu6muoreka [JOK

XUMHUYECKUX CBOWUCTB

https://myschool.edu.ru/
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MHOroaroMHsbI€ CIIUPTHI:

https://resh.edu.ru/

48 ATUJICHTIIUKOJIb U TIUIEPUH, HX bu6nmoreka [IOK
. 29.12.2023 )
bu3HUECKHEe ¥ XMMUYECKHE CBOMCTBA https://myschool.edu.ru/
CriocoOBbI MOTyYCHHST U IPUMEHEHNE utps:/iresh edu. 0
49 e P 09.01.2024 bu6nmoreka [IOK
MHOTOATOMHBIX CTIHpTOB R https://myschool.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYJIbI, https://resh.edu.ru/
i .T b K
50 (busnueckre cBoicTBa. TOKCUIHOCTH 10.01.2024 nomoteka 11O
¢denona https://myschool.edu.ru/
https://resh.edu.ru/
ol XuMuYecKue cBoricTBa (heHola 12.01.2024 bubmmoreka [JOK
https://myschool.edu.ru/
Crioco0bI IOITyYeHUs U IIPUMEHEHHE ttps:/iresh.edu.ny
52 i P 16.01.2024 bubmmoreka [JOK
(erona o https://myschool.edu.ru/
[IpakTnueckas padora Ne 2. Pemenue https://resh.edu.ru/
53 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuoreka [IOK
17.01.2024
"CriupTtsl U heHOoBI" https://myschool.edu.ru/
. https://resh.edu.ru/
CucremaTu3aius 1 0000IIeHNe 3HAHUT
54 19.01.2024 bubnuoreka [{OK
110 TeMe R https://myschool.edu.ru/
A :
S
55 P P 6py ’ 23.01.2024 bubmmoreka [JOK
TOMOJIOTHYECKHUE PSJIBI, 00MIas .01. https://myschool.edu.ru/
¢dbopMyIa, n30Mepusi U HOMEHKJIaTypa
ANBIIETHIB M KETOHBI: (PU3UYECKUE Ptk reshh.eun Tt
56 UH g ' bu6muorexa IIOK
CBOMCTBA; pEaKIMK MPUCOSTUHEHUS 24.01.2024

https://myschool.edu.ru/
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PeaKHI/II/I OKHCJICHHUS U KQYECCTBCHHBIC

https://resh.edu.ru/

57 bubnnorexa [JOK
peaKLuy aJlbJIeru1I0B U KETOHOB 26.01.2024 https://myschool.edu.ru/
CriocoObI MOJTyUEHUs aJIbJICTHIOB U https://resh.edu.ru/

>8 KETOHOB 30.01.2024 Promorexa IOK

https://myschool.edu.ru/
OZIHOOCHOBHBIE MPEIETbHbBIC https://resh.edu.ru/
59 KapOOHOBBIE KMCJIOTHI, 0COOCHHOCTH bubmmoreka [JOK
31.01.2024
CTPOEHHUSI KX MOJIEKYJI https://myschool.edu.ru/
N3omepust © HOMEHKIaTypa https://resh.edu.ru/

60 KapOOHOBBIX KHCJIOT, UX (DH3UYECKUE bu6nmorexa LIOK
CBgﬁCTBa ! 02.02.2024 https://mvschoLoII.edu.ru/
XUMUYECKUE CBOMCTBA MPEACTbHBIX hutps. fresh.eou 11

61 OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT 06.02.2024 brbmmorexa LIOK

T https://myschool.edu.ru/
OcobeHHOCTH CBOWCTB MypPaBbUHOM https://resh.edu.ru/

62 KHCJIOTHI. MHOTOOOpa3ue KapOOHOBBIX 07.02.2024 bubmuoreka [IOK
KHUCJIOT https://myschool.edu.ru/
Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX
U apoMaTHYECKUX KapOOHOBBIX, https://resh.edu.ru/

63 TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX bubmuoreka [JOK

09.02.2024
kuciot. [IpeacraBurenn BeICIIMX https://myschool.edu.ru/
KapOOHOBBIX KHUCJIOT
[ToHsITHE O MPOU3BOAHBIX KAPOOHOBBIX https:/fresh.edu. i

64 bu6nunorexa LIOK
fueioT 13.02.2024 https://myschool.edu.ru/
CriocoObI oTy4eHHst 1 IPUMEHEHNE hltps:/iresh e0u.0

65 KapOOHOBBIX KHCIIOT 14.02.2024 bubmmorexa LIOK

https://myschool.edu.ru/
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CrnosxxHbie 3(hUPBI: TOMOJIOTHYECKUN

https://resh.edu.ru/

66 psn, obmmas hopmysa, H30MepHs U bubmuorexa [JOK
16.02.2024
HOMEHKJIaTypa https://myschool.edu.ru/
du3HUECKUE U XUMUYECKHE CBOWCTBA utps:/iresh edu. 0
67 90.02.2024 bu6nmoreka [IOK
>pupos R https://myschool.edu.ru/
Pemenne pacué€THbIX 3a7a4: 1O
ABHEHUIO XMMHUYECKON peaKinu, Ha hutps:/fresh.edu.ruf
68 yp P . L, 21.02.2024 bubmuoreka [IOK
OTIpeIeNICHUE MOJICKYISIPHOU (HhOPMYITBI .02. https://myschool.edu.ru/
OpPraHHYECKOTO BEIIEeCTBA
[Ipaktuueckas paborta Ne 3. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe hutps. fresh.eou 11
69 " P 8 bubnuorexa LIOK
KapGonossie kucnotel. ClnoKHbIE 27.02.2024 }
https://myschool.edu.ru/
s¢upsr”
XKupsr: crpoenne, pundeckue u fttps fivesh.edu. 1L
70 Pbl- ¢Tp N 28.02.2024 bubimoreka [IOK
XUMHUYECKHE CBOICTBA (THIPOIIU3) .02. httos://myschool.edu.ru/
Oco0eHHOCTH CBOWCTB JKUPOB, https://resh.edu.ru/
71 COJIEp>KaIINX OCTATKH HEMpeIeTbHBIX bubnmnorexa [JOK
01.03.2024
KMPHBIX KHCIIOT. JKupbl B IpupoIe https://myschool.edu.ru/
M 0
72 ’ meea ' Bubmiorexa [[OK
[ToHsiTHE O CHHTETUYECKUX MOIOIIUX 05.03.2024 ;
https://myschool.edu.ru/
cpenctBax (CMC)
['enernueckas cBsI3b yriaeBOIOPOIOB U https://resh.edu.ru/
73 KHCIIOPOACOICPKAMMNX OPTaHUIECKHAX 06.03.2024 bubnuotexa [JOK

BEILECTB

https://myschool.edu.ru/
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Pacuétel mo YpaBHCHHUAM XUMHUYCCKHUX

https://resh.edu.ru/

74 . bubnuoreka LIOK
peakiii 12.03.2024 https://myschool.edu.ru/
. https://resh.edu.ru/
CucreMaruzanys 1 0000IIeHE 3HAHUI
75 13.03.2024 bu6nmoreka [IOK
110 Teme R https://myschool.edu.ru/
OO6m1ast XxapakTepucTHKa YIJIEBOJIOB U https://resh.edu.ru/
76 KJIaCCU(UKALUS YTIIEBOOB (MOHO-, JIH- bubmmoreka [JOK
15.03.2024
1 TIOJTUCAaXapH/IbI) https://myschool.edu.ru/
MoHocaxapuapl: pU3HUECKUE CBOICTBA fttps fivesh.edu. 1L
77 PHABE 26.03.004  BHOMIOTEKa LIOK
1 HAXOHNCHHE B HPHPOAC R https://myschool.edu.ru/
ITpuMeHEeHMeE TIIOKO3bI, €€ 3HAUYCHHE B hutps. fresh.eou 11
78 P ’ 27 03.2024 bubnunorexa [IOK
KHU3HECATCIILHOCTH OpraHn3Ma .03. https://myschool.edu.ru/
Jucaxapupl: caxapo3a, MajabT03a U https://resh.edu.ru/
79 nakTo3a. Haxoxaenue B mpupoe u bubmuoreka [IOK
29.03.2024
MPUMEHEHUE TUCAXAPHUJIOB https://myschool.edu.ru/
[Tonucaxapuael: CTpoeHUE https://resh.edu.ru/
80 MaKpOMOJICKYJI, PU3NIECKUE U bubnmoreka [JOK
. 02.04.2024
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://myschool.edu.ru/
https://resh.edu.ru/
81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJIOKHAX 03.04.2024 bubnuotexa [JOK
https://myschool.edu.ru/
Pemrenne pacueTHbIX 3a1a4 Ha https://resh.edu.ru/
b K
82 onpeJielIeHue J0JIU BbIX0a NPOayKTa 05.04.2024 nbanoreka 1O

pCaknuu OT TCOPECTHUYCCKU BO3SMOXKHOTO

https://myschool.edu.ru/
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CucreMaruzanys 1 0000IIeHE 3HAHUI

https://resh.edu.ru/

83 bubnnorexa [JOK
1o pasaety 09.04.2024 https://myschool.edu.ru/
KonrponsHas pabora o reme https://resh.edu.ru/

84 "Kucnopoacoaepaiiyue opraHu4eckue bubmmoreka [JOK

10.04.2024 ]

coequHeHus" https://myschool.edu.ru/
AMUHBIL: KiTaccu(PpUKaIMsi, CTPOCHHE https://resh.edu.ru/

85 MOJIEKYI1, 001Iast opMyIia, H30Mepus, bubmmoreka [JOK

. 12.04.2024

HOMCHKJIATypa U (U3HUYECKUE CBOWCTBA https://myschool.edu.ru/
XUMHUECKUE CBOMCTBA an(haTHIECKUX hutps:/fresh.edu.ruf

86 16.04.2024 bubnuorexa [IOK
AMHHOB T https://myschool.edu.ru/
AHWIIMH: CTPOCHME AHWINHA, https://resh.edu.ru/

87 0COOEHHOCTH XUMHYECKHX CBOWMCTB 17.04.2024 bubmuoreka [{OK
aHWJIMHA https://myschool.edu.ru/
CriocoOBbI MoJTyYeHHsI U IPUMEHEHUE ttps:/iresh.edu.n

88 ya P 19.04.2024 bubnuoreka [{OK
aNHGATHIECKHX AMHHOB T https://myschool.edu.ru/
A :
wsowepia, usticee croicraa it resh e

89 o pH, ' 23.04.2024 bubanoreka [IOK

TJICITBHBIE TIPEJCTABUTEITH O .04. https://myschool.edu.ru/

AMUHOKHCIIOT
X .
i

90 C 94.04.2024 bubmmoreka [JOK
aMUHOKHUCITOT. CHHTE3 W THIPOJIU3 .04. https://myschool.edu.ru/
MIENITHIOB
Benku xak mpupoHbIE TOTMMEPHI; ttps:/iesh eu.w/

91 ’ bu6 OK
CTPYKTYPHI O€ITKOB 26.04.2024 nomotexa 11

https://myschool.edu.ru/
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https://resh.edu.ru/

2 X i b K
9 HMHYECKHE CBOICTBA OEIIKOB 30.04.2024 I/I6J.II/IOTCKa oo
https://myschool.edu.ru/
A
T
93 s ek ' bubmmoreka [IOK
COCTaB, CTPOCHHUE U OMOJIOTUIECKAast 03.05.2024 _
https://myschool.edu.ru/
poib
IT 6ora Ne 4. P
SCepIN T 3018 0 T6NE hps:esh o
94 "A P 8 07.05.2024 bubnuorexa LIOK
30TCO£[ep)'I'<aHII/Ie OpPraHNYECKHE e https://myschool.edu.ru/
COCITUHEHUS
[IpakTuueckas paborta Ne 5. Pemenue
IKCIIEPUMEHTAILHBIX 33724 110 TeMe hutps:/fresh.edu
95 " P 8 bubnuorexa LIOK
Pacno3naBanue oprannyeckux 08.05.2024 .
o https://myschool.edu.ru/
COCTMHEHU I
KonrtponbHas pabora no Teme https://resh.edu.ru/
96 "A b K
30TCOJIEpIKaIIle OPTaHUIECKHE 10.05.2024 nommoteka 11O
coequHeHus" https://myschool.edu.ru/
O
BL?S(?I]::;I:HZEH;TIHii?g: WHEHHUN U hutps. fresh.ecu rus
97 YPIP A 14.05.2024 bubnuoreka [{OK
METO/JIbl UX CHHTE3a —IIOJIHUMEpHU3alIUs .05. https://myschool.edu.ru/
Y TIOJTUKOH/ICHCAITUS
https://resh.edu.ru/
[Imactmaccel. YTunuzanus u
98 5 15.05.2024 bubmmoreka [JOK
TepepaboTia HiacTHia R https://myschool.edu.ru/
DnacToMephl: HaTypallbHbII ttps. /fresh.edu.iu/
99 ] bub OK
CUHTETHUYECKNE KayuyyKu. Pe3nHa 17.05.2024 nomotexa 11

https://myschool.edu.ru/
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BonoxkHa: HaTypanbHEbIE,

https://resh.edu.ru/

100 HMCKYCCTBEHHBIC, CHHTETUUYECKHE. 1 bubmuorexa [JOK
21.05.2024
[Tonumeps! crienaibHOTO Ha3HAYCHUS https://myschool.edu.ru/
IT 6ora Ne 6. P
eI TALAX 53161 10 Teve s e s
101 P A 1 bubnnorexa [{OK
"Pacnio3HaBanme miiacTMace u 22.05.2024 _
| https://myschool.edu.ru/
BOJIOKOH
O000111eH1E U CUCTEMATHU3ALIMS https://resh.edu.ru/
102 M3Y4EHHOI'0 MaTepuaa 1o TemMe 1 Bbu6mmoteka LJOK
24.05.2024
"BbICOKOMOIEKYISIPHBIE COETUHEHUS" https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero U3YYCHUS oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Atom. CocTaB aTOMHBIX SIfi€ https://resh.edu.ru/

1 ' . AEP- 1 bubmmoreka [JOK

Xumuueckuit saeMenT. M30Tomnsl 04.09.2023
https://myschool.edu.ru/
CTpoeHHne SIIEKTPOHHBIX 000I0YEK itps:/fresh.edu. o/
2 P p 1 bubnunoreka LIOK
aTOMOB, KBAHTOBBIC YHCIIa 06.09.2023 .
https://myschool.edu.ru/
https://resh.edu.ru/
Knaccudukanuss XauMuaeckux

3 o4 f 1 08.09.2023 bubnuoreka [{OK
PMEMEHTOB (-, P-, d-, F-onemenTor) o https://myschool.edu.ru/
Pacnipenenenue 371eKTPOHOB 10 https://resh.edu.ru/

4 pe 5 p 1 11.09.2023 bu6nunorexa LIOK
ATOMHBIM OpOHTAILIM o https://myschool.edu.ru/
OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB https://resh.edu.ru/

5 BHGMCHT(').B B OCHOBHOM U 1 13.09.2023 BI/I6J'.II/IOTeKa HOK
BO30YXIEHHOM COCTOSTHUHT https://myschool.edu.ru/
DJIeKTpOHHBIE KOH(PUTYpAIH HOHOB Ptk freslh.euu rLd

6 3 P ypatl ’ 1 15.09.2023 bubaroreka ITOK

JICKTPOOTPHHATEILHOCTE T https://myschool.edu.ru/
Ilepuoauueckuii 3aK0H U
[leprnomuyeckast cucreMa XUMHYECKUX Ptk freslh.euu rLd

7 1 buo6 OK

anemenTtoB J[. 1. Menpeneesa, cBsi3b C 18.09.2023 ubsmorexa 11

COBPEMEHHOI TeOpuel CTpPOEHUs aTOMOB

https://myschool.edu.ru/
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3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMCHTOB U 00pa3yeMbIX

https://resh.edu.ru/

8 bub6nmoreka [IOK
HMMH TIPOCTHIX M CIIOKHBIX BEIIECTB IO 20.09.2023 https://myschool.edu.ru/
rpyIIaM U epuoaam

. https://resh.edu.ru/
Cucremarusanys 1 0000IeHNE 3HAHUI

9 99 09.2023 bu6nmoreka [IOK
fio Teme o https://myschool.edu.ru/
B ecKol cBs3u. Mexanns
opasonars KoBIGHTHOR Co, htps:tesh el

10 B P M ' 25 09.2023 bubnnorexa [IOK

onopo;[HUaﬂ CBs3b. MEXKMOJICKYIIIPHBIC .09. https://myschool.edu.ru/
B3aUMOJEHCTBUS
BanenrHocTs 1 BajIeHTHBIE
BO3MOXHOCTH aTOMOB. CBs3b https://resh.edu.ru/

11 N ) 97 09.2023 bubnnorexa [IOK
AJIEKTPOHHON CTPYKTYPBI MOJICKYJI C UX .09. https://myschool.edu.ru/
TEOMETPHYECKUM CTPOCHUEM
TIpencraBineHus 0 KOMIUIEKCHBIX https:/iresh.edu.ru/

12 PeA _ 20.00.003  BHOMOTEKa LIOK
COEIMHEHUSX: COCTaB U HOMEHKJIATypa .09. https://myschool.edu.ru/
BemiecTBa MOJIEKYIISIPHOTO U
Helxl/IHOJIeK IS Horz CTp oeHus. Tumbl hitps://resh.edu.iw

13 yip p ' . 02.10.2023 Bbubmnorexa [JOK
KPUCTAITMYECKHUX PEIIETOK U CBOMCTBA .10. https://myschool.edu.ru/
BEIIECTB
[IoHATHE O IUCTIIEPCHBIX CUCTEMAX. https://resh.edu.ru/

14 I1 b K

pencTaBIeHNE O KOJJIOUTHBIX 04.10.2023 nbanoreka 1O
pacTBOpax https://myschool.edu.ru/
VcTrHHBIE paCTBOPHI: HACBIIEHHBIE U https://resh.edu.ru/

15 HEHACBIIICHHBIE, PACTBOPUMOCTD. 06.10.2023 bu6muoreka [JOK

Kpucramnoruapatst

https://myschool.edu.ru/
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CriocoOBbl BBIPpaKCHUA KOHICHTpaInU

https://resh.edu.ru/

16 bubnnorexa [JOK
PacTBopoB 09.10.2023 https://myschool.edu.ru/
Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM
- "Mjccoms{ olIs https://resh.edu.ru/

17 . 8 " on bubnuoreka LIOK
pacTBOpEHHOTO BelecTBa", "MOJIsIpHas 11.10.2023 https://myschool.edu.ru/
KOHIIEHTpanus" ' o
Knaccugukaiius 1 HOMEHKIaTypa ttps:/iresh.equ. i/

18 t P bubnuoreka [{OK
HEOPTraHWYECKUX BEIIECTB 13.10.2023 https://myschool.edu.ru/

. https://resh.edu.ru/
CucremaTtu3zanus U 0000IIeHHE 3HAHUN
19 o Tene 16.10.2023 bubnunoreka LIOK
10 TEM 10.
https://myschool.edu.ru/
KonTponbHas padoTa mo Temam
"Ctpoenue aroma. [lepuonnueckuii
3a1<(1)3H u [lepuo I/I‘ICCKI:;SI CII[/ICTeMa ttps/iresh.equ. i/

20 proL bubnuoreka [{OK
XUMUYECKHX anemeHToB Jl. 1. 18.10.2023 https://myschool.edu.ru/
Menneneea", "CTpoeHHe BEIIECTBA. ' o
MHuoroo6pasue BemecT"

Knaccudukanus XuMHUECKUX peakluii B
HEOPraHUYECKON U OpraHu4eCKON

https://resh.edu.ru/
XUMHUH. 3aKOH COXPAaHEHHS MacChl P

21 but6mmorekxa [IOK
BEIIECTB; 3aKOH COXPAaHEHUS U 20.10.2023 https://myschool.edu.ru/
MIPEBPAICHHS SHEPTUN TIPU XHMHYSCKHUX ' o
peaKusIx
TernoBbie 3 GEKTH XHMUIECKHX Ptk freslh.euu rLd

22 . but6mmorekxa [IOK
peakuuii. TepmoxumMudecke ypaBHEHHUs 23.10.2023

https://myschool.edu.ru/
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Brluucnenus no ypaBHEHUAM

https://resh.edu.ru/

23 XUMUYECKHUX PEaKIuid 1 bu6nmoreka [IOK
25.10.2023
TEPMOXUMHUYECKUM YPABHEHUSIM https://myschool.edu.ru/
CKOpOoCTh XMMHUYECKOH peaklnH, e€ https://resh.edu.ru/
24 3aBHCUMOCTH OT Pa3INYHBIX (PAKTOPOB. Bu6muotexa [JOK
27.10.2023 _
Karanmus u karanusaropsl https://myschool.edu.ru/
https://resh.edu.ru/
25 ['oMOreHHbIe U reTepOreHHbIE PeaKIUU 06.11.2023 bubnuoreka [IOK
https://myschool.edu.ru/
[TpakTrueckast pabota Ne 1 mo teme https://resh.edu.ru/
26 "Bnusinue pa3nuyHbiXx GaKTOpoB Ha bubnnorexa [JOK
. 08.11.2023
CKOPOCTb XUMHUYECKOU peakuuu" https://myschool.edu.ru/
OOpatuMble 1 HEOOpaTUMBbIE PEAKIIUN hutps:/fresh.edu
27 X P p peati. 10.11.2023 bubmmoreka [JOK
HMHTICCKOE PaBHOBECHE o https://myschool.edu.ru/
[IpakTuueckas pabora Ne 2 o teme https://resh.edu.ru/
28 "BnusiHue pa3nnyHbIX GaKTOpOB HA bubnmnoreka HOK
13.11.2023
M0JIO’KEHNE XUMUYECKOTO paBHOBECHS" https://myschool.edu.ru/
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://resh.edu.ru/
29 CunpHbI€ U ci1abble JIEKTPOJIUTHI. bubmmnoreka [HOK
15.11.2023
CreneHs QUCCOIMAIIN https://myschool.edu.ru/
HNonnoe npoussenenue Boapl. Cpena https://resh.edu.ru/

30 BOJHBIX pacTBOPOB. BogopoaHslii 17.11.2023 bubnunorexa LIOK
nokazatenb (pH) pactBopa o https://myschool.edu.ru/
I'mpponus cosnent. Peaknuy, https://resh.edu.ru/

31 IIPOTEKAIOINE B PaCTBOPAX 90.11.2023 bubmuoreka [JOK

SJICKTPOJIHUTOB

https://myschool.edu.ru/
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[IpakTuueckas padora Ne 3 o reme

https://resh.edu.ru/

32 "XHUMHYECKHUE PEAKIIUU B PACTBOPAX bubmuorexa [JOK
22.11.2023
3JIEKTPOJIUTOB" https://myschool.edu.ru/
OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE https://resh.edu.ru/
33 peakiuu. Baxueunnme oKUCIUTeNu U bubmmoreka [JOK
24.11.2023 _
BOCCTAHOBUTEIIH https://myschool.edu.ru/
MeTo 3IeKTPOHHOrO (3JEKTOHHO- hutps:/fresh.edu.ny
34 A 5 P 97 11.2023 bubmuoreka [{OK
HOHHOT0) Ganarca T https://myschool.edu.ru/
DIIEKTPOIIN3 PACTBOPOB U PACILIABOB https:/iresh.edu.ru/
35 P P P P 99.11.2023 bubnuorexa [IOK
Betiects T https://myschool.edu.ru/
https://resh.edu.ru/

36 Pemienue 3amau pa3auvyHbIX TUIIOB 01.12.2023 bubnunoreka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

37 Pemienue 3a1au pa3auyHbIX TUIOB 04.12.2023 bu6nmorexa LIOK
https://myschool.edu.ru/

. https://resh.edu.ru/
Cucremaruzanusa U 0000IIeHNE 3HAHUN
38 " " 06.12.2023 bubnuorexa [IOK
1O TeME " AMMHIHCCKIC peaKiii B https://myschool.edu.ru/
KonTposabsHas padora 1o teMe https://resh.edu.ru/
39 e P P " 08.12.2023 bubmmoreka [JOK
MMHHCECKHC peaKiiH T https://myschool.edu.ru/
TTonoxenne HEMETAIOB B
[Iepuoanueckoii cucTeMe XUMHYECKUX https://resh.edu.ru/
40 anemenTtoB J[. . Menpaeneesa u 11.12.2023 bubnunorexa LIOK

0COOEHHOCTHU CTPOCHUSA UX aTOMOB.
du3nyeckue CBOMCTBa HEMETAJIJIOB

https://myschool.edu.ru/



https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/

AmoTponusi HeMeTaJuIoB (Ha puMepe

https://resh.edu.ru/

41 bubnunoreka LIOK
KHCIIOpoJ1a, cephl, (hocdopa u yriaepoaa) 13.12.2023 https://myschool.edu.r/
Bonopos: nonydenue, pusndeckue u ttps:/iesh edu.nw

42 AOPOAL: yqu ’ r 15.12.2023 bubimoreka [JOK
XUMUYECKHE cBoMCTBaA. ['uapuabl A2. https://myschool.edu.ru/
["anoreHsl: HAXOXEHUE B IPUPOJIE, https://resh.edu.ru/

43 CIIOCOOBI TIOTyYeHUsI, PUINICCKUE U bubmmoreka [JOK

. 18.12.2023
XUMHYECKHE CBOMCTBA https://myschool.edu.ru/
I"anorenoBoiopoabl. Baxkneiue https://resh.edu.ru/
44 KHCIIOPOJICOICPKAIINE COSTUHEHUS bu6nmorexa LIOK
20.12.2023 _

rajoreHoB https://myschool.edu.ru/
JlaGopaTopHble U TPOMBIIIUICHHBIE

CII0COOBI TIOJYYEHUS TaJOr€HOB https://resh. edu.ru/

45 v ' bubmmoreka [JOK
[TpuMeHeHne TaoreHoB U UX 22.12.2023 .

. https://myschool.edu.ru/
COCTMHCHU I
[IpakTuueckas pabora Ne 4. Pemenue https://resh.edu.ru/

46 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 95,12 2023 BI/I6J'.II/IOTGKa LHOK
"T"anorens" https://myschool.edu.ru/
K : 1ab
i Hjﬁifn?iegzblzpjizf:gg ;Ion CHHS hitps:/fresh.edu.cwi

47 p y:1 ’ bubmmoreka IIOK
bu3HYecKre U XUMHUYECKHE CBOMCTBRA. 27.12.2023 .

https://myschool.edu.ru/
O3oH. [IpuMeHeHne KUCIOpOIa U 030HA
https://resh.edu.ru/

48 OKcubl U NEPOKCUABI 99.12.2023 BI/I6J'.II/IOTeKa 1HOK
https://myschool.edu.ru/
https://resh.edu.ru/

49 Pemenue 3aga4 pa3nu4HbIX TUIIOB 08.01.2024 bubnuotexa [JOK

https://myschool.edu.ru/
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Cepa: HaxX0XKJCHUE B IPUPOJIE, CIOCOOBI

https://resh.edu.ru/

50 MoTydeHus1, GU3NIECKHUE U XUMHUYECKUE bubmuorexa [JOK
. 10.01.2024
CBOMCTBA https://myschool.edu.ru/
https://resh.edu.ru/
51 CepoBoaopon, cyab(puasl 12.01.2024 bubmuorexa [JOK
https://myschool.edu.ru/
Kucnopoacoaep:xaiire coeiMHEHUS https://resh.edu.ru/

52 cepbl. OCOOEHHOCTH CBOWMCTB CEPHOM 15.01.2024 bubmmoreka [JOK
KHCJIOTBI https://myschool.edu.ru/
[TpakTuueckast pabota Ne 5. Pemenue https://resh.edu.ru/

53 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6nmorexa LIOK

a 17.01.2024
"Cepa u e€ coequHeHnus" https://myschool.edu.ru/
A30T: HAX0XKJICHHE B TIPUPOJIE, CITOCOOBI https://resh.edu.ru/
54 MoJyueHusi, PU3NYECKUE U XUMHUYECKHE bubnuoreka [IOK
. 19.01.2024
CBOMCTBAa. AMMMAK, HUTPU/IbI https://myschool.edu.ru/
Kucnoponconepskanme coeTnHEHNUs https://resh.edu.ru/

55 azora. OcoOEHHOCTH CBOMCTB a30THOM 99 01.2024 bubmuoreka [JOK
KHUCJIOTBI https://myschool.edu.ru/
[TpuMeHeHHe a30Ta ¥ €r0 COSTMHEHUI hutps. fresh.ecu rus

56 Ap 5 A ’ 24.01.2024 bubmmoreka [JOK

SOTHRIC YHODPEHITA R https://myschool.edu.ru/
o : )
Cnovmtn ongatete Grsseots s e s

57 i L bubmmoreka [JOK
XuUMHUeckue cBoiictBa. docuabl u 26.01.2024 .

https://myschool.edu.ru/
bochun

https://resh.edu.ru/
Oxkcuasl hochopa, pochopcoaepxarniie

58 bub OK
kucaoTbl. Comu pocOopHON KUCTOTHI 29.01.2024 nomorexa Ll

https://myschool.edu.ru/
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[Tpumenenue docdopa u ero

https://resh.edu.ru/

59 N bubnunoreka LIOK
coeaunenuii. @ochopHsie ynoopeHus 31.01.2024 https://myschool.edu.r/
[IpakTuueckas padora Ne 6. Pemenue https://resh.edu.ru/

60 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK

02.02.2024 _
"A30t u pochop u ux coenuHeHU" https://myschool.edu.ru/
b :
a;;;f?ﬂ;:;i;??g;;HE:POHe’ https://resh.edu.ru/

61 p A T . bubnnorexa [JOK

du3HYECKHEe M XUMUICCKHIE CBOMCTRA, 05.02.2024 .
https://myschool.edu.ru/

IPUMCHCHUE

Oxkcup yrinepona(Il), okcun https://resh.edu.ru/

62 yraepoaa(lV), yronbHas kucnora u eé 07.02.2024 bubnnoreka [JOK

COJIH https://myschool.edu.ru/
https://resh.edu.ru/
P b K
63 elIeHUE 3a71a4 Pa3INYHBIX TUTIOB 09.02.2024 noaroreka 1O
https://myschool.edu.ru/
KpemHunii: HaxoaeHue B IPUPOJE, https://resh.edu.ru/
64 CIOCOOBI MONTy4eHUsI, PU3UUECKHE U bubnuoreka [JOK
. 12.02.2024
XUMHYECKHUE CBOMCTBA https://myschool.edu.ru/
https://resh.edu.ru/

65 Oxcun kpemuus(1V), kpeMHueBast BI/I%SHI/Iro;eIfa uI_[r(;K

KHUCJI0Ta, CHJIMKAThI 14.02.2024 _
https://myschool.edu.ru/
IIpuMeHeHre KpeMHUS U €T0 https://resh.edu.ru/
78 b K
66 coequHeHni. CTEKII0, €ro MoJIydeHue, 16.02.2024 nonauoreka 1{O
BH/JIbI CTEKJIA https://myschool.edu.ru/
https://resh.edu.ru/
7 P b K
6 eIIeHUE 3a]]a4 Pa3IMYHbIX THUIIOB 19.02.2024 nommoteka 11O

https://myschool.edu.ru/
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Cucremarusanys 1 0000IeHNE 3HAHUI

https://resh.edu.ru/

68 o Teme "Hemeramisr" 21.02.2024 BH6J_IHOTeKa HOK
https://myschool.edu.ru/

69 KonTtponbHas pabora o Teme

"Hemerasnmabr" 26.02.2024
AHanu3 pe3ynbTaToB KOHTPOJIBHON hutps: /fresh.edu.ny
70 5 pesy 6p 98.02.2024 bubnunoreka LIOK
PabOTBI, KOPPEKIIHA OTUHOOK R https://myschool.edu.ru/
[TonoxxeHue METaJIOB B
[lepuoauueckoit cucreMe XMMUYECKUX https://resh.edu.ru/
71 aneMeHTOB. OCOOEHHOCTH CTPOCHUS bubnnorexa [JOK
01.03.2024
3JICKTPOHHBIX 000JI0YEK aTOMOB https://myschool.edu.ru/
METAJIJIOB
OO0mue ¢puznuecKkre CBOMCTBA https://resh.edu.ru/
72 MmeTainos. [Ipumenenne MeTaos B 04.03.2024 bubmuoreka [IOK
OBITY M TEXHUKE https://myschool.edu.ru/
https://resh.edu.ru/

73 Cnnasel MetaiioB. Kopposust Mmeranios 06.03.2024 BI/I6J'.II/IOTeKa HOK
https://myschool.edu.ru/
https://resh.edu.ru/

74 Pemienue 3agau pa3auyHbIX TUIOB 11.03.2024 bu6nunorexa LIOK
https://myschool.edu.ru/

DNEKTPOXUMHUYECKUH Psiji HAlPsHKEHUN https://resh.edu.ru/

7 . b K

5 MeTaisioB. O61muye crocoobl MOTyYeHHS 13.03.2024 nommoteka 11O

METaJUIOB https://myschool.edu.ru/
06 IA-
R —— hps:esh.odu

76 bub OK
XUMHUYECKHX 3JIeMeHTOoB. HaTpuii n 15.03.2024 nomotexa 11

KaJuii: mojay4yeHue, Gpusndeckue u

https://myschool.edu.ru/
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XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC
IMPOCTBIX BEIIECCTB U UX COCI[I/IHeHI/Iﬁ

OO0mmas xapakTepucTuka MetamioB [1A-
rpymmsl llepuoauyeckoi cucrteMsl
XAMHUYECKHUX 3JIEMEHTOB. Maruui u

https://resh.edu.ru/

7 . bubnuoreka LIOK
KaJIbLUil: HonyqeuHHe, dusnveckue u 25.03.2024 https://myschool.edu.ru/
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCIMHEHUN

n . https://resh.edu.ru/
KécTkocTh BOIBI U CLIOCOOBI €€

78 97 03.2024 bubnuoreka [IOK
YCTpaHeHIe T https://myschool.edu.ru/
AJNIOMHMHUI: TIOTydeHue, GU3NIECKHE U hutps:/fresh.cdu.ny

79 ’ z]q ’ Bubmmnorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMCHCHHE 29.03.2024 .

https://myschool.edu.ru/
A .
FHM(bzziiHZIZ;:;iI;CJEZ orera H https://resh.edu.ru/

80 AP A ’ 01.04.2024 bubmmoreka [JOK
TUAPOKCOKOMILIIEKCHI aTFOMUHUS, UX .04. https://myschool.edu.ru/
MIPUMCHEHUE

https://resh.edu.ru/
1 P b K
8 eIIeHHE 3a]]a4 Pa3IMYHbIX THUIIOB 03.04.2024 nonmoteka 11O
https://myschool.edu.ru/
[TpakTrueckast paborta Ne 7. Pemenue https://resh.edu.ru/
82 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe bu6muoreka [JOK
05.04.2024 _
"Meraisl rnaBHbIX oarpymm" https://myschool.edu.ru/
OO01mast XxapaKTepHUCTHKA METAIIIIOB
HOBOMHEX moArpym (B-rpyrm) https://resh.edu.ru/

83 bu6 OK

[Tepuoanyeckoi CUCTEMbI XUMUYECKUX 08.04.2024 nomorexa L

9JICMCHTOB

https://myschool.edu.ru/
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duznueckre 1 XUMUYECKHE CBOMCTBA

https://resh.edu.ru/

84 XpOMa U €ro COeAMHEHUH, UX 10.04.2024 bu6nmoreka [IOK
pUMEHEHHE https://myschool.edu.ru/
Baxwuelime coelMHEHNS] MapraHia. https://resh.edu.ru/

IT b K

85 epMaHTaHaT KaJII/ISIl ero 12.04.2024 I/I6J.II/IOTCKa oo
OKHCJINTEIHLHEIC CBOMCTBA https://myschool.edu.ru/
dusznueckue 1 XUMHUYECKHE CBOIICTBA https://resh.edu.ru/

86 kKenesza u ero coequHenuit. [lonyduenne bubmmoreka [JOK

15.04.2024
U IPUMEHEHHUE CIUIABOB JKeye3a https://myschool.edu.ru/
dusnueckre U XMMHUYECKUE CBOIICTBA https:/iresh.edu.ru/

87 B N 17.04.2024 Bubnuoreka LIOK
MeaH U e€ COSAMHCHHM, UX TPUMCHCHHE .04, https://myschool.edu.ru/
dusnyeckue U XUMUYECKHUE CBOMCTBA

R — https://resh.edu.ru/

88 H r a ’ 10.04.2024 Bbubmnorexa [JOK
npuUMeHeHue. [ uapOKCOKOMILIEKCHI .04, https://myschool.edu.ru/
LIMHKA
[IpakTuueckas pabora Ne 8. Pemenue https://resh.edu.ru/

89 9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME bubmuoreka [IOK

22.04.2024
"MeTasuibl HOOOYHBIX nOArpymn” https://myschool.edu.ru/
https://resh.edu.ru/

90 P b K

eIICHUE 3a]]a4 Pa3IMYHBIX THIIOB 94.04.2024 noauoreka 11O
https://myschool.edu.ru/
O0001IeHNE U CHCTEMATH3AIINS https://resh.edu.ru/
1 b K

9 M3yYEHHOTO MaTepHasia 1o TemMe 96.04.2024 nommoreka 11O
"MeTamnsr" https://myschool.edu.ru/
KonrposbHas pabora mo reme ttps:/iesh eu.w/

2 b K

o "Merams" 29.04.2024  Dubmorexa O

https://myschool.edu.ru/
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AHanu3 pe3yJbTaTOB KOHTPOJIbHOM

https://resh.edu.ru/

93 bubnnorexa [JOK
paboThI, KOPPEKIIHSI OIITMOOK 03.05.2024 https://myschool.edu.ru/
P 0
S — g esh et
94 % P ' 06.05.2024 bu6mmoreka [JOK
OIATHE O HAYHHBIX METOAaX R https://myschool.edu.ru/
HCCJICIOBAHMS BEIICCTB
H
P ——
95 - P II6 ' 08.05.2024 bubmmnoreka LIOK
pOMLimneHHme CTIIOCOOBI TIOyYCHUS .05. https://myschool.edu.ru/
BOKHCUIIINX BEIICCTB
XHUMHYECKOE 3arps3HEHNE OKPYKaroIEen hitps:/fresh.edu. o/
96 P pyaron 10.05.2024 bubnuoreka [{OK
CPCHBL I CTO TOCICACTRHA o https://myschool.edu.ru/
XuMUs U 3J0pPOBBE YEIOBEKA hutps:/fresh.edu.ny
97 1 AP ’ 13.05.2024 bubmmoreka [JOK
CKAPCTBEHHEIC Cpesictia T https://myschool.edu.ru/
https://resh.edu.ru/
Xumus mumu. Ponb XxuMun B
98 . bubmuorexa [JOK
obecreueHnt MUIIEeBON 0€30MacCHOCTH 15.05.2024 _
https://myschool.edu.ru/
Kocmerndeckue n mapdromepHbie fttps:/iresh.edu. i
99 5 P P 17.05.2024 bubnuoreka [{OK
CPEACTRA. DRITOBAM XIMITA T https://myschool.edu.ru/
XuMHs B CTPOUTENBCTBE. BakHeliune https://resh.edu.ru/
1 b K
00 CTPOUTEINIbHbIE U KOHCTPYKIIMOHHbIE 90.05.2024 nonmoteka 11O
MaTepUaJIbl https://myschool.edu.ru/
XuMUS B CETCKOM XO3SMCTBE. https://resh.edu.ru/
101 b K
Opranuyeckne U MUHEpAIbHbIE 99 05.2024 nonmoreka 11O

yaoOpeHust

https://myschool.edu.ru/
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102

Cucremarusanys 1 0000IeHNE 3HAHUI
10 TEME

24.05.2024

https://resh.edu.ru/
bubnunoreka LIOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



https://resh.edu.ru/
https://myschool.edu.ru/

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

» Xumus, 11 xnacc/ Epemun B.B., Ky3pmenko H.E., JIpo3nos A.A., Jlyaun B.B.;
non penakuueit Jlyauna B.B., OOmiecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

* Xumusi, 11 xmacc/ [Ty3akos C.A., Mamaunaa H.B., [TonikoB B.A., AkiinonepHoe
obmectBo «M3naTenscTBO «IIpocBerieHne»

Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIyaun B.B.;
noA penakiuei Jlyauna B.B., O061iecTBo ¢ OrpaHMYeHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkunonepHoe obmectBo «M3naTensctBo «IIpocBeieHne»

* Xumus, 10 knace/ Ilyzakos C.A., Mamnauna H.B., [TonkoB B.A., AkiinonepHoe

obmectBo «M3naTenscTBO «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metonuueckoe mocodue k yueonunkam B. B. Epemuna, H. E. Ky3smenko, B. 1.

Tepenuna u ap. ,,Xumus. YrayOneHHsl ypoBeHs . 10—11 kmacc »

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit 1uist yaurens «f uay Ha ypok
XUMHWD

http://him.1september.ru Enunas xomnexuus LIOP: [IpeameTHast KouieKIus

«XUAMUD



http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHBIE
aKcriepuMeHThl: xumust. Komekiust Poccuiickoro o01ieo0pa3oBaTeI»HOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnmaa nKoJIbHAKOB IO XUMHH
http://chem.rusolymp.ru Opraandeckast XuMus: JJICKTPOHHBIN YICOHUK IS
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YIEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIIEIK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAS] OTUMITHA]IA IO XUMUU:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHBIN IPOEKT



