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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCTUTaHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mpeameTa «XuUMHUA» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIEeH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4e€OHOTrO
npeamerTa, yCTaHaBJIMBAET 00s13aTENIbHOE MPEeIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KilaccaM U CTPYKTYPUPOBAHHE I10
pazienaM M TeMaM IMpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHS XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yibpTaTaM 0O0y4YEHUs XMMUU Ha YPOBHE 1IeJIeH M3YUYeHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUHU CIY>XUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPAaBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEW  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4eOHOM  JIeSITEIhHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00YUYarOIITUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHM(PUKON
colepKaHusl  y4eOHOTO  MpeAMeTa, KOTOPBIM  SBIACTCS  TEAaroTHYecKH



aJanTAPOBAHHBIM OTpaK€HHEM 0a30BOM HAYKW XMMHH Ha OINpeeIEHHOM dTare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IMOHSATUN
OPraHUYEeCKON XUMHUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k €€ usydeHuto. CojaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHSTUI O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUH O XUMHUYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl 10 MPUHIUITY
MOCJIEIOBATENBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUs O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YPOBHSI K JIpyTOMY, BBITIOJIHSASL (PYHKITMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEHN MPAKTUYECKOTO IMTPUMEHEHUS U MOJTYUYEHUS N3Y4aeMbIX
BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOU ITPUPOBL, IEHHOCTHOI'O OTHOILICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHne XMMHUM MPOUCXOJIUT C MPUBJICYECHUEM 3HAHUU U3
paHee M3YUYEHHBIX yueOHbIX mpenmeToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJ1acch» U «PuU3MKa. 7 KIacey».

[Ipy wu3yuyeHMH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a7a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMUUECKUX 3HAHUUA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IIeHNIT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blka HAayKW, B MPHUOOIIEHUU K
HAay4YHBIM METOJaM IO3HAHUS MPU U3YYCHUU BEIIECTB U XUMHUUYECKUX PEaKIHil, B
dbopMUPOBAHUU Y PA3BUTHU MO3HABATEIBLHBIX YMEHHUM U UX MPUMEHEHUU B y4eOHO-
MO3HABATEILHON M y4eOHO-UCCIIEI0BATEILCKON AeATeIbHOCTH, OCBOCHUM TTPABUII
0e301macHOro OOpaIeHUs ¢ BEIIeCTBAMH B TTIOBCETHCBHOM JKM3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOTO OOIET0 00pa3OBaHMs BaXKHOE
3Ha4YCHHUE TPUOOpeTH TaKUe 1eJIH, KaK:

— (opmupoBaHUE HHTEIUICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSM >KU3HU;



— HampaBJIEHHOCTb OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIIEeHHE
oOydJaronmxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrniedeHne yCIOBHM, CITOCOOCTBYIOMINX MPUOOPETEHUIO 00YyIaIOITUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIONIUX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH, B TOM UHCJI€ YMEHUM OOBSCHITH M OLICHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MHUpPa, MCIHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU H3YUYCHHUU
XUMUH, IPUMEHATD UX MPU PEIICHUHU MPoOJieM B TOBCETHEBHOM KU3HU U TPYI0BOM
JEATEIIbHOCTH;

— (opMupoBanne y oOydYaromUxcsi TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1[EJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JIEATENTBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIHUTAaHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpOQuis M HAIpaBICHHOCTU JalbHEHIIEro
oOyueHus.

OO11ee Ynciio 4acoB, OTBEAEHHBIX JJISI M3YUYCHHS XUMUU Ha YPOBHE OCHOBHOTO
oOmiero obpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HEJICITIO)

COJAEPKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYajbHbIE XMMUYECKHE TIOHATHS

[IpeameTr xumun. Posib XUMUK B KU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tema u BemecTBa. PU3WYECKHE CBOWMCTBA BEMIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTOomax Mo3HAHMA B XUMHMHU. YHCTHIE BemeCTBA U CMECH.
CriocoOnI pa3aeineHust cMeceit.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHUE BJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢popmyiia. BaleHTHOCT, aTOMOB XMMUYECKUX JIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTeNnbHas aToMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTAa B COEUHEHUH.

KonmnuecTBo BemectBa. Mosib. MosisipHast macca. BzaumMocBsi3p KOIM4eCTBa,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHHI] BemiectBa. Pacu€tel mo Qopmynam
XUMHYECKUX COCTUHCHHUM.



@u3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUUYECKas peakuus U €€ MPU3HaKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukarus
XUMUYECKUX PEAKINH (COSTUHEHUS, PA3I0KEHNs, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYI0H, MpaBuUjaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOICHHUE
¢usnyeckux (TIaBleHUWE BOCKA, TasHUE JIbJla, pAacTHUpaHUE caxapa B CTYIKE,
KUIICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SBJICHU, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHUAOM Oapwusi, pa3iokKeHHe THIPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkelie3a ¢ pactBopoM coyi meau (11),
U3Y4YEHHUE CIOCOOOB Pa3JICICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, AUCTWLIAIUA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBENCHHS  OMbITA,
WUTKOCTPUPYIOIIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(I1apoCTEepPIKHEBBIX).

BaxxnHeHue npeacTaBUuTe M HEOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucnopox — 3yeMeHT u mpocroe
BelecTBO. Haxoxjenue kuciopona B Mpuponae, (U3NYECKUEe M XHUMHUYECKHUE
cBoiictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoaa. CrocoObl
MOJIyYeHHUsS] KUCIopoda B J1abopaTopuu W TPOMBINUICHHOCTH. Kpyrosopor
KHciopoaa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCIopoaa.

TennoBolt 3p(}EeKT XUMHUYECKOW peaklUuu, TEPMOXMMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb W METAaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHUE apHUKOBOTO A (PekTa, pa3pyieHne 030HOBOTO CIIOSI.

Bonopon — anemMeHT u mpocroe BemecTBo. Haxoxnenue Bonopoaa B IpUpoze,
bu3nUecKue 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kuciorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacehlllieHHbIe M HEHACBIIIEHHbIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B MpUpOJi€ U B KU3HU 4YelioBeKa. KpyroBopoT BoAbI B IPUPOJE.
3arpsi3HeHHe MPUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus Heopranumdeckux coenuHeHuid. Oxcunbl. Kiaccudukanmys
OKCHUJIOB:  coyieoOpa3yroiue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpaszyrone. Homenknarypa okcuaoB. Dusmyeckue M XUMUYECKUE
cBOMCTBa OKCHUIOB. [lorydeHne okCuaoB.

OcHoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknarypa ocHoBaHui. PuU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyenne OCHOBaHUN.



Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4deHnue KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWCTBA COJIEH.
[Tosyuenue conen.

['eHeTnyecKkas CBSI3b MEXKIY KJIACCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€, ITOIYyYEHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HHUKHOBEHUS U
IpeKpalieHus ropeHus (Imoxapa), 03HaKOMJIEHUE ¢ 00pa3iaMu OKCHUJIOB U ONMCAHUE
UX CBOICTB, TMOJlyueHUE, COOMpaHUE, pPACIO3HABaHWE M W3YYCHHE CBOICTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
UCITI0JIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHIE 00Pa3I0OB BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEH pacTBOPEHMS BELIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHOM MAacCCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueM U
KaJbliieM) (BO3MOXKHO HCIOJBb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBaHUE
00pa310B HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOIEHUE N3MEHEHUSI
OKPAaCK{ MHJIMKATOPOB B PACTBOPAaX KUCIIOT U LIEJIOYEH, U3yYEHUE B3aUMOICHCTBUS
okcuna meau (1) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpaNIN3alUy, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTajula JPYTUM U3 pacTBOpPa COJIM, PELICHUE SKCIIEPUMEHTAIBHBIX 331a4 10 TEME
«BaxxHenme Ki1acchl HEOPraHMYECKUX COEAUHEHUID.

Iepuoanuyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
iemeHToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETIBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMKM XUMHUYECKUX dJemMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[Tepunoanueckuii 3akoH. Ileppoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u qiuHHONEpruoaHast hopmsl [leproanyaeckoit
cucreMbl xumuueckux 3nemMeHToB J[. WM. Menpeneesa. Ilepuonsl u TpyImmbl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siAep. M3oromnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepunomnueckoin cucremsl [[. . MengeneeBa. XapakTepuUCTHKA XHUMHUYECKOTO
AJIEMEHTA TI0 €ro MoJiokeHuto B [lepnoanueckon cucreme /. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYNIIaM U NEPUOIAM.

3navenue [lepuoauueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BuUTUA HAayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.



Xumuueckas cBsi3b. KoBasieHTHas (ToJisipHAsi M HEMOJSpHAasl) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHJIA LMHKA C PACTBOPAMU KHUCJIOT W UIEJNOYEH, MPOBEICHUE ONBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropenue, peakiiiy pas3ioKeHUsl, COSTUHEHU).

Mestcnpeomemmnuie ceasu

Peanmnsanuss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISIETCSl 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TOHSATHUS: Hay4YHBIN (DakT, runoresa, Teopus,
3aKOH, AaHaJ3, CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUH 3apsisi, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (PU3MUYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHEThI, 3BE€3/1b1, CONHIIE.

buomnorus: porocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, MTOJIE3HbIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHS] XUMHUU B €IUHCTBE y4eOHOW H
BOCITUTATEILHOU JACATEIHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMUA POCCUHCKUMHU
COIIMOKYJIBTYPHBIMA W JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPHUHSATBIMU B
oOIecTBe MpaBWIaMH M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT TIpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIA3AINN O0yJarOIIHXCA.

JIn4HOCTHBIE  pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3MTHUBHBIX IICHHOCTHBIX OpHCHTAMH U
pacIIMpEeHHE OMbITA ISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIeIUI0, TOHUMAHHS 3HAYEHUS XUMUYECKONW HAyKW B >KU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON WH(pOpMaluei o
NEPEIOBBIX JOCTIKEHUSX W OTKPBITUSAX MHPOBOH M OTEUECTBEHHOW XWMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPA)KIAHCKOTO BOCTIMTAHMA:



NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TNpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTA B OOIIECTBEHHO
MOJIC3HOM, HCCIEAOBATEIbCKOM, TBOPYECKOW W JPYTHMX BHIAX JCSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHN JESATEIbHOCTH MPU BBIMOJTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ]]a4, BBINOJIHEHUM XUMHUYECKUX DSKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM y4eOHOU ACATEIHPHOCTH, TOTOBHOCTH OIEHWBATH CBOE MTOBEICHUE
U TIOCTYNIKH CBOWX TOBAPHINEH C MO3WIIMM HPABCTBEHHBIX M TPABOBBIX HOPM C
y4ETOM OCO3HAHUS TTOCIIECTBUN MOCTYTKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE M XUMUYECKOW PpEeaKIlnw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTaBIISIOIIHC
OCHOBY JUII TTIOHUMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpA, TMPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI MPUPOJBI, B3aUMOCBS3AX 4YEJIOBEKa C
MPUPOIHON CPEIOii, O POJIM XUMHUU B TTIO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHWM IO
XUMUH, HEOOXOJMMBIE i1 OOBSCHEHHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKUMH CpeJCTBAaMU HH(POPMaIMOHHBIX
TEXHOJIOTHI;

WHTEpPEC K OOYYCHHIO M TIO3HAHHWIO, JIFO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oOBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JESATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICEHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUN U
HEIPUSATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TpH  OOpalieHuu ¢
XUMUYECKMMH BEIIECTBAMH B OBITY U peabHOU KU3HM,

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPaKTHUYECKOMY M3yUCHHUIO TIpodeccrii 1 Tpyaa pa3audHoro poja,
yBa)XEHUE K TPYAY U pe3yiIbTaTaM TPYyI0BOM NEITEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAHWH 10  XWMHH, OCO3HAHHBIA  BBIOOP
WHIUBUyJIbBHON TPACKTOPUH MPOJOHKCHHUS 00pa30BaHUs C yIETOM JTMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCcCUOHATBLHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUM,
TOTOBHOCTH aIalITHPOBATHCS B MPOGECCHOHANBHON CpeJie;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K IPUPOIE KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHHS, TOHMMAaHHE IIEHHOCTH 370pPOBOTO U
Oe3omacHOro o0pasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMYy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAHME ILEHHOCTH COOIIOACHUS



npaBuJI 0€30MMacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAK)KE B CUTYalIUsIX,
YIPOKAIOIIMNX 3J0POBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJy4aeMble TPU MU3YYCHHH XUMUU, IS
pelIeHus 3a7a4, CBA3aHHBIX C OKPYKAIOIIEeH MPUPOHOW CPEIOM, JIsl MOBBIIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphl, OCO3HAaHHMS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MYyTeH HX PEIICHHS MOCPEICTBOM METOJIOB XHUMHH,
JKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIIBHOM,
KOMMYHHKATUBHOW Y COLMAIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeaMETHBIX pe3yJbTAaTOB BBIICISIIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYYHBIC TIOHITHS (3aKOH, TSOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIEecC, OHKCICPUMEHT U JpYyroe.), KOTOphIC
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpPEAMETaX M MO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 3THX MPeaAMETOB (OPMHUPOBATH MPEACTABICHHUE O I1EIOCTHOMN
HAay4YHOM KapTHHE MUpa, M YHUBEpCaAJIbHbIC YueOHbIE NeHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETyJSITUBHBIE), KOTOphIE O0OECIeunBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JICATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

YMEHUS HCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS NPU OCBOEHUHU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISTH UX XapaKTEPHbIC
MPY3HAKW, YCTAHABJIMBATh B3aUMOCBS3b C JIPYTMMHU IOHSTHSMH), UCIOIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIBbHBIX (PaKTOB U SBJICHHH, BRIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTHUBHBIC, ICNYKTUBHbBIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJBI M 3aKIIOUYCHUS;

YMEHHUE TIPUMEHATh B TIPOIECCE TO3HAHUSA TMOHATUS (MpEeAMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTAa), XMMHYecKas G(opMmylia W YpaBHCHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN YUeOHO-TI03HABATENBHBIX 3a71a4, ¢ YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATh U XapPaKTEPU30BATh CYIECTBECHHBIC
MIPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIE CBSI3M U
MIPOTHUBOPEUHS B NH3yYAEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3BI 110 TIPOBEPKE
MIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOpPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOAOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 000O0IIECHUS U



BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET
O MIPOJIEIaHHOM pabdoTe.

Pabora ¢ undopmanmeii:

yMEHUE BbIOMpaATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGPOPMAIIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, OJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJISIpHAs JUTEepaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHEeTa), KPUTHUYECKHM OLEHUBATH MPOTHBOPEUYHUBYIO WU
HEJIOCTOBEPHYIO UH(POPMAIIHIO;

yMEHUE TPUMEHSTh Pa3jM4yHble METOJbl U 3aMpOoChl MPU MOHCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIF30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeAcTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
apyrumu popmMamu rpauKi 1 KX KOMOMHAIUSAMY;

YMEHHE WCIOJNb30BaTh M AaHAIW3WPOBAaTh B Tpolecce y4yeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa HA COCTOSIHME OKpPYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YyueOHbIe 1elCTBUS:

YMEHHUS 33]1aBaTh BOMPOCHI (B XO/I€ Uajiora v (WJIM) JUCKYCCUH) MO CYIIECTBY
oOcyxnaemMol TeMmbl, (OPMYJIMPOBATH CBOM MPEIIOKEHUS OTHOCUTENIBHO
BBITNIOJIHEHUSI ITPEIJIOKEHHOM 3a/1a4H;

YMEHHSI  TPEICTaBIATH  TMOJY4YEHHBIE  Pe3ylbTaThl  MMO3HABATEIHHOMN
NESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yNIbTaTOB BBHIMOTHEHUS XUMUYECKOTO JKCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEOBATENBCKON  JEATENBHOCTH  MPH  PEIICHUU
BO3HUKAIOIIUX TPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JICWCTBUH, OIpelnejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJIHEHHOM paboThl U JpyTHE).

Pery/siTUBHBbIE YHUBEpPCAJbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH JeATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harboee 3pheKTUBHBIC CIIOCOOBI pelieHusl y9eOHbIX U
MO3HABATENBHBIX 337a4, CaMOCTOSITENIBHO COCTaBJISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUU C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yJibTaTa 3asBJICHHOW 1€, YMEHHE
UCIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPE/IaracMble B yCIOBUH 3aJaHUM.



ITPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM paboyeil mporpaMMoH,
BBIJICTISIFOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JneucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XUMHUS», BB
JNEATENbHOCTH IO  IOJYYEHWIO HOBOIO  3HAaHWS, €ro  HWHTEPHPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHATHH: aTOM, MOJIEKYJA,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEaKIui: peakiuuu
COCAVMHEHUS, PEAKUMH PA3JIOKECHUS, PEaKUUU 3aMELICHUS, PEaKUuu
0OM€Ha, HK30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
SAJIpO aToMa, JIEKTPOHHBIN CII0 aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XMMHWYECKasi CBA3b, MOJISIPHAA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, MOHHAS
CBsI3b, WMOH, KAaTHOH, AaHUOH, pPacTBOP, MaccoBas [JO0Js BeEIIECTBA
(poreHTHAsI KOHIIEHTPAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATHU W
MIPUMEHATH 3T MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e HCIOJBH30BaTh XHWMUYECKYID CHUMBOJIHMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCYy COCIMHEHHUM IO
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COCITMHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B Ilepuomndeckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKMX JJEMEHTOB: pa3finyarh [OHITUA «TJIaBHas
noarpymnma (A-rpymmna)» u «modounas noarpynna (b-rpymnma)y, mansie u
OOJNbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucrtemMa XuMmudeckux dsyemeHToB J[. U
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apAll siApa, OOIIEE YUCIIO JIEKTPOHOB U
pacnpeziesieHue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, M0 TETIOBOMY (D eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOWMCTBA BEIECTB
pa3IMUYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XUMHUYECKOMN peaKiny;

PUMEHSATH OCHOBHBIE OTIEPAIIMU MBICITUTEIHHON ACSITETFHOCTU — aHAIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIUi, EeCTECTBEHHO-HAYyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHBINM U MBICIICHHBIN);

CJIEZIOBATh MPABUIIAM TIOJIB30BAHUS XUMHUECKOH MOCYI0N U TaOOPaTOPHBIM
o0opyJOoBaHMEM, a TaKXe mpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJa M KHCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPENEAEHHOM
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOJUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCIIOT C TIOMOIIIbIO UHJIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U IpyTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JuekTpoHHbIE (UM pOBbIE)
KonTpoiabHbie IIpakTHYeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBare/ibHbIE pecypchl
padoThI padoTbI
Paznean 1. [lepBoHayajibHble XUMHYECKHE TOHATHUS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHMS U 5 5 bubnaunoreka [IOK

' MPAKTUYECKON AEATEIbHOCTH https://m.edsoo.ru/7f41837¢

yeaoBeKa

12 BemecTBa 1 xumMuueckue 15 1 bubnuoreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢c

Hroro no pasneny 20

Pasnen 2. BaxkHeiilune npeacTraBuTe1d HEOPraHMYeCKUX BelleCTB
21 Boznyx. Kucnopon. Ilonarue 6 bubnuorexa [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopon. IlonsTue o kuciaorax g 1 bubnuorexa [IOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. [Tonsitue 00 5 | | bubnuoreka [IOK

) OCHOBaHHUSX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJ1acChl 1 ) 1 bubnuotexa [IOK

' HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3. [lepuoguuecknii 3axoH u [lepnoguyeckasi cucrema xumudeckux aeMeHToB Jl. M. MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsizb. OKHCJIUTETbHO-BOCCTAHOBUTEIbLHbIE pPeaKIuu
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Ileproanueckuii 3ak0H U

31 [Tepuonnueckas cucrema - bubnaunoreka [IOK
' XUMHUYECKHUX 31emMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
3.2 OKHUCIIUTENBHO- 8 bubmorexa LHOK
' https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIINHU
bubaunoreka [IOK
J4! 15
TOTO O pasiety https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa LHOK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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ITOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KosnyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero U3yYeHUs oOpa3oBareJibHbIE
padoTsbI padoTsI
pecypchl

| IIpenmer xumuu. Posib Xxumuu B 1 09.2004 bu6moreka [JOK
KU3HH yeltoBeka. Tena u BemecTsa o https://m.edsoo.ru/ff0d210¢
IT

) OHSTHE O METOJaX IMO3HAHUS B 1 09.2024 bu6moreka IIOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Ipaktuyeckas padora Ne 1

I1 0 0

3 « p?BHna paboTHI B TabOpaTopuu U 1 ] 09.2024 bubaunoreka [IOK
pUEMBI OOpAIICHHS C https://m.edsoo.ru/ff0d23dc
nabopaTopHBIM 000PYIOBAaHUEM)»

4 YwucTeIe BEmecTBa 1 CMECH. ) | 09.2004 bubmuorexa IIOK
Crnoco0sI pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTrueckas pa6ora Ne 2 BuG OK

5 «Paznenenue CMecel"/i (Ha mpumepe 1 1 .09.2024 h:pg;g:;{:o]im H0d28c8
OYHMCTKHU TIOBAPEHHOW COJIHN )»

bu6moreka [JOK
A 1 .09.2024

6 TOMBI H MOJICKYIIBL 09.20 https://m.edsoo.ru/ff0d2a6c

. XUMHYECKHE DJIEMEHTEI. 3HAKU | 09.2024 bu6moreka [IOK
(CMMBOJIBI) XUMHUUYECKHUX JIEMEHTOB o https://m.edsoo.ru/ff0d2be8

bu6moreka [IOK
IT 1 .09.2024
8 POCTBIE U CIIOKHBIE BEIIECTBA 09.20 hitps://m.cdsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 .10.2024 bubmiorexa OK

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XuMuueckas hopmyia.

bu6mmoreka IIOK

10 .10.2024
BaneHTHOCTh aTOMOB XMUMHYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTEIbHAS aTOMHAs Macca. Bu6 LIOK
nOIMoTeKa
11 O .10.2024
THOCHTCIbHA MOJCKyipHaZ https://m.edsoo.ru/f0d323¢
Macca
12 MaccoBast 1011 XUMHYECKOT'O 102024 bub6moreka [IOK
AJIEMEHTA B COEMHEHUH T https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTa. Moib. 10.2024 bubauoreka [IOK
MousipHast Macca o https://m.edsoo.ru/ff0d5230
14 ®du3nYeCcKrue U XUMHUYECCKUE SBIICHHUS. 102024 bubmoreka [IOK
XuMHUECKas peakius o https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycrnoBus NPOTEKAHUS 102024 Bubnmuorexa [JOK
XMUMHUYECKUX PEaKIHid o https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MACChl BEUIECTB. 10.2024 bubmuotexa [IOK
XUMHUYECKHE YPaBHCHUS o https://m.edsoo.ru/ff0d3b88
Brruncnenus koauuecTsa, Macchl
17 BEILIECTBA 10 YPAaBHEHUSIM 11.2024 bubmmorexa [IOK
B P . o https://m.edsoo.ru/ff0d5708
XUMHYECKUX peakiuit
Knaccudukarnus XumMuaeckux
18 €aKIuil (COeUHEHUs, PA3I0KEHUS 11.2024 Bubmrorexa LIOK
peaxt A s ’ o https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIil- BuG 110K
nOIMoTeKa
19 3 onenuct. O000mEeHNe .11.2024
HHIRIOTEAHCT Hf e https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3allus 3HAHUU
20 KontponpsHnas pabora Nel o Teme 11.2024 bubnuoreka [IOK

«BeHleCTBa U XUMHUYCCKUC PCAKIIUN»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech razos. Cocran

bu6mmoreka IIOK

21 BO3ayxa. Kuciopom — 31eMeHT u .11.2024 hitps://m.cdsoo.ru/f0d448¢
npocroe BeuecTBo. O30H
DuU3NYECKUE U XUMHYECKHE

” CBOMCTBA KUCJIOpOJA (peaKkiuu 11.2024 bubmoreka [IOK
okuciienus, ropenue). Ilorstue 00 o https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoObI MOTy9YeHHsI KUCIIOPO/ia B

23 1a00paTOPUU U IPOMBIILIEHHOCTH 11.2024 butmmorexa TIOK

PaTOPHITH T ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucinopona
TerutoBoii 3P PeKT XUMHUIECKO

24 peaKkuuu, IOHIATHE O 11.2004 bubnuoreka [IOK
TEPMOXUMHYECKOM YPaBHEHHH, IK30- o https://m.edsoo.ru/ff0d4790
U DHJIOTEPMHUYCCKUX PEAKITUIX
TomnuBo (HeTh, yroiab U METaH).

25 3ar 5[3H€Ir(II/I€(Il)303 . a, CIIOCOOBI zaro 12.2024 butmmorexa TIOK

p Ayxa, T https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHUS
[Tpaktuueckas padora Ne 3 o Teme Eu6 110K
nommoTeKa

26 I1 0 12.2024
(LIOTYHCHHC 1 CODNpAnHe . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOZa, U3yUYEHNE €ro CBONCTBY»

7 Bonopon — anemenT u npocroe 12.2024 bubmuoteka LIOK
BelecTBo. Haxoxaenue B mpupoe o https://m.edsoo.ru/ff0d4dd0
duznyeckre 1 XUMUICCKUE BuG 110K

nOIMoTeKa

28 cBoMcTBa Boopoa. [lpumenenune .12.2024

ROMETEA BOROPOAA. L PHMEHERH https://m.edsoo.ru/f0d4dd0
BOZIOpOJA
29 [ToHsITHE O KHCITOTAX U COJISAX .12.2024 bubmmorexa [TOK

https://m.edsoo.ru/ff0d50d2
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CrnocoObl osTyueHus: BOLOPOAA B

bu6mmoreka IJOK

30 12.2024
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «ITony4yenne u coOupanue Bomopoaa 12.2024 bubmmorexa [IOK
Y P HOPOIE, e https://m.edsoo.ru/fR0d4£42
W3Yy4YCHHUE €r0 CBOMCTBY
1 MonsipHbIii 00bEM ra3oB. 3aKOH 122004 bubmuoteka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOIM4YeCcTBa
33 BEILIECTBA raza Mo ero M3BECTHOM 01.2025 butmmorexa TIOK
H . Y o https://m.edsoo.ru/ff0d55a0
KOJMYECTBY BEIIECTBA UIH 00BEMY
Brraucnenus 00bEMOB Ta30B 110 Bu6 LIOK
noOnMMoTeKa
34 .01.2025
ypaBHeHI/IIO“peaKI_[I/II/I Ha OCHO? © https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIIICHHH ra30B
35 d)nsvnqecxue W XUMUYCCKHUE 01.2005 bu6mmoreka IIOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [lonsaTue 00
36 01.2025 bubmuoreka [IOK
VHJIAKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTeNb.
37 Hacrimennsle 1 HeHACHIIIIEHHEBIE 01.2025 bu6moreka [JOK
pacTBOpbl. MaccoBast 10715 BEIECTBA o https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTtuyeckas padora Ne 5 o reme
18 «IIpuroToBneHue pacTBOpoB ¢ 01.2025 bubnuoreka [IOK
ompeeIéHHON MacCOBOM JTOJICH o https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
K O6ora Ne2 b K
39 OHTpOJIbHAs padoTa 10 TEME 022025 nonuoreka [{O

«Kucnopoa. Bogopon. Bona»

https://m.edsoo.ru/ff0d6342
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Oxcupl: cocTaB, KiaccupuKarms,

bu6mmoreka IJOK

40 .02.2025
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U 02.2025 butmmorexa TIOK
’ o https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoOBaHUS: COCTaB, KiIaccU(pUKaIIHS, 022025 bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 HonyquI/Iue Y XUMHUYECKHE CBOICTBA 022005 Bubnmuoreka [OK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kaccudukams, 02,2005 bu6moreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n XMMHU4YECKHE CBOKWCTBA 022005 bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéLII) nﬂon q)eHI/Iﬂ XI/IMI/I‘I}e]I():KI/Ie 02.2025 bubmmorexa [IOK
. y ’ o https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 33/1a4 [10 TEME 02.2025 bubnuorexa [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX o https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnueckas CBSI3b MEXKIY
48 KJIaCCAMHM HEOPTaHUYECKUX 03.2025 Bubmrorexa LIOK
. P o https://m.edsoo.ru/00ad9a50
COETMHEHU I
49 O606HjeHHe U CUCTEMaTH3aIUS 03.2005 bubmmorexa [IOK
3HAHUMN https://m.edsoo.ru/00ad9cb2
KonTponsHnas padora Ne3 o Teme BuG OK
50 "OCHOBHBIE KJIACCHI HEOPTAHUIECKUX .03.2025 nonmoreka I

coenqrHeHui"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbIe MOMBITKY KIIACCH(PUKAITTT

bu6mmoreka IIOK
51 XUMHYECKHUX 371eMeHTOB. [loHsiTHE O .03.2025 hitps://m.cdsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AIEMEHTOB
Ileprognueckuii 3aK0H U
[leproanueckas cucrema
5 PUOTNY 1 CUCTEM 03.2005 bu6mmoreka IIOK
XUMHUYECKHUX 31emMeHToB /I, U. https://m.edsoo.ru/00ada52c
Meuneneesa
bu6mmoreka IIOK
53 IT .03.2025
CPHOARL, TPYTHUIRL HOATPYIIIBL https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CocTaB aTOMHBIX 04.2005 bubmoreka [IOK
siaep. M3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI04YEK
. bubauoreka [IOK
55 aToMOB 31eMeHTOB [lepuonnueckoit .04.2025
https://m.edsoo.ru/00adabbc
cucremsl [. 1. MeHnneneeBa
XapakTepucTUKa XUMAYECKOTO
56 AJIEMEHTA T10 €T0 MOJIOKEHHUIO B 04.2005 bubmuoreka [IOK
[epuomuueckoii cucreme J1. 1. o https://m.edsoo.ru/00ada824
Menneneena
3navyenue [leproanueckoro 3aKoHa
57 JUIsl pa3BUTHS HAyKH U NIpakTUKH. /1. 04.2005 bubnuoreka [IOK
W. MenneneeB — y4EHBIi, IeIaror u T https://m.edsoo.ru/00ada96e
IpaXKTaHUH
58 DNEeKTPOOTPULIATENIBHOCTh ATOMOB 04.2025 bubmoteka [IOK
XUMHYECKUX DIIEMEHTOB o https://m.edsoo.ru/00adaab8
bubmoreka [IOK
59 nu .04.2025
OHHT XHMITICCKa CBA3D https://m.edsoo.ru/00adac34
KoBanenTHas moysipHass XuMu4ecKast b K
60 p 04.2025 nommoteka 11O

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTnas nemnossipHas 1 04.2025 bubmorexa [IOK
XUMHUYECKAsI CBA3b o https://m.edsoo.ru/00adaab9
bu6mmoreka IIOK
2 1 .05.202
6 Crenens, oxuCICHuS 052025 https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbLHBIE 1 05.2005 bubaunoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 .05.2025 bubmorexa [IOK
https://m.edsoo.ru/00adb076
Kontposnbhas padora Ned o reme Bu6 OK
65 «Ctpoenne aroma. XUMHYECKast 1 .05.2025 nonmorexa I
https://m.edsoo.ru/00adb486
CBS3b»
66 PesepBHbIit ypoK. O6o6iueHne u 1 05.2005 bubmuotexa [IOK
cUCTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00adb33c¢
67 PesepBHbIil ypok. O6o6iueHI/Ie u 1 05.2025 bubmoreka [IOK
cHUcTeMaTHu3alys 3HaHUHU https://m.edso0.ru/00ad9cb2
68 PesepsHblit ypok. O0o0uieHue u | bubmuoteka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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JUCT ®UKCUPOBAHUS U3MEHEHUI U JONNOJIHEHU B PABOYEN ITPOTPAMME

Hara
BHECCHHUS
H3MEHCHUH,
JIOTIOJTHEHUM

Coneprkanue

CornacoBanue ¢
3aMECTUTENIeM JUPEKTOpa
(monmuck, pacmudppoBKa

TTOJIITHCH, J1aTa)

IToamnuce
JIAIA,
BHECILIETO
3aMuch




6. JUCT COI'JTACOBAHUA

COI'JTACOBAHO COI''TACOBAHO

HpOTOKOH 3aceaHusd METOOANYECKOT'O 3aMecTuTelb JTAPEKTOPA O VBP
coBeta MBOYVY «Illkoma Ne 61»
Hn.0. .

ot 30.08. 2024 roma Ne
1HO.B.BopobbeBa 2024 ropa




