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[TporpaMma o XuMHH Ha ypOBHE OCHOBHOTO O0IIIEro 0Opa3oBaHMs COCTAaBICHA HA OCHOBE TPeOOBAHMH K pe3yIbTaTaM
OCBOEHUs OCHOBHOM 00pa30BaTeIbHOM MporpaMMBbl OCHOBHOT'O 00I1ero o0pa3oBanus, mpeacrasieHHbx B PI'OC 000, a
TaKXke Ha OCHOBE (peliepabHON pabouei mporpaMMBbl BOCIIUTAHUS U C YIETOM KOHIICTIIIMY TIPETIOIaBaHus YIeOHOTO
npeaMeTa «XuMHUs» B 00pa3oBaTelbHBIX opranu3anusax Poccutickoit denepanun.

IIporpamMma mo XuMuM JaéT MPEICTABICHUE O LEISX, OOIIeH CTpaTeruu 00ydeHHs, BOCIIUTAHUS W Pa3BUTHS
00y4aroIMXCcs CpeIcCTBaMU yueOHOro mpenMera, yCTaHaBIMBaeT 00s3aTeNbHOe PEMETHOE COACpKAHKE, TPeAyCMaTpPUBaeT
pacmpeielieHre ero 1o KjiaccaM M CTPyKTYPHUPOBaHHUE IO pa3jiesiaM U TeMaM [POrpaMMbl 110 XUMUH, OIpeielisieT
KOJIMYECTBEHHBIC W KAUECTBEHHBIC XapaKTEPUCTHKH COICPIKAHMS, PEKOMEHTYEMYIO TIOCIICA0BATEIEHOCTh U3YUCHUS XUMUH C
y4€TOM MEXKIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBA3€H, JIOTUKU yueOHOTO Ipolecca, BO3PACTHBIX 0COOSHHOCTEH
00y4aroIXCsl, OTpeesseT BO3MOXKHOCTH IpeIMeTa JAJIsl pealli3aliii TpeOOBaHHIA K pe3ysibTaTaM OCBOCHHSI OCHOBHOI
00pa3oBaTeNbHON POrpaMMbI Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus, a TAKKE TPEOOBAHUA K pe3ybTaTaM 00yICHUS
XMMHH Ha YPOBHE LieJiel H3y4eHus [IPpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-TI03HABATEIILHOM ACSTEILHOCTH 00YYarOIIerocs mno
OCBOEHHIO Y4eOHOTO COJIepIKaHUsL.

3HaHHE XUMUH CIYXKHUT OCHOBOU 715l ()OPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIOIIErocs, ero NpeACcTaBIeHUN O
MaTepHaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb UTPAIOT (popMHUpyeMBIe XUMUEH MIPEACTABICHHS O B3aUMOIPEBPAIIECHISIX
SHEPTUH U 00 IBOIIONUH BEIIECTB B IPUPOIE, O MyTAX PEIICHHS ITI00aIbHBIX MPOOIeM yCTOWINBOTO Pa3BUTHS YEIOBEUCCTBA
— CBIPBEBOM, YHEPTETUIECCKOM, MMUIIEBOM U SKOJIOIHUYECKOM 6e30MacHOCTH, IPo0IIeM 3paBOOXPAHEHMUS.

I/IsyquI/Ie XUMHUU:

CIocOoOCTBYET pean3auy BO3SMOXKHOCTEH I caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPBI THYHOCTH, €€ 001l 1
(yHKIMOHAIEHOH TPaMOTHOCTH;

BHOCHUT BKJIaJ B (bOpMI/IpOBaHI/Ie MBIIIJIEHUA U TBOPYECKUX CIIOCOOHOCTEH o6yqa}0mnxc51, HaBBIKOB UX CaMOCTOSITEIbHOM
yqe6H0171 JACATCIbHOCTH, SKCIICPUMEHTAJIBHBIX U UCCIICA0BATCIIbCKUX YMeHHﬁ, HeO6XOIII/IMI:-IX KakK B HOBCGHHGBHOﬁ KHU3HU,
TakK U B HpO(l)eCCHOHaHLHOﬁ JACATCIIBHOCTH,

3HAKOMUT CO CTIeUU(UKON HAyYHOTO MBIIIICHUS, 3aKJIaJBIBAET OCHOBBI LIEJIOCTHOTO B3TJIs1a HA €TUHCTBO MPUPOIBI U
YeNI0BEKa, SABILICTCS OTBETCTBEHHBIM ATAIlOM B ()OPMHUPOBAHUH €CTECTBEHHO-HAYIHON TPaMOTHOCTH O0YJAIOIIHXCS;

CIoco0CTBYET (hOPMHUPOBAHHIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K TIPUPOJIE, K YeI0BEKY,
BHOCHT CBOW BKJIQJI B OKOJIOTHUECKOE 00pa3oBaHUe O0YJIarOIIHXCS.

JlaHHBIE HanpaBIEHUsI B 00Y4EHUH XUMHUH 00ECIIEUNBAIOTCS CIEHU(UKOIl coaepkaHus yueOHOTrO peMeTa, KOTOPhIH
ABJIAETCS MeAaroTMYeCKH alalTHPOBAHHBIM OTPaKEHHEM 0a30BOil HAYKH XHMHH Ha ONPEIETEHHOM 3Tarne e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHusi OPUEHTUPOBAH Ha OCBOEHHE 00yUYaIOIIMMUCS CHCTEMbI
TMEPBOHAYAIbHBIX MOHATUH XHUMHUHU, OCHOB HeOpFaHquCKOﬁ XUMHUU U HEKOTOPBIX OTACIIbHBIX 3HAYUMbIX MOHATUH
OPraHUYECKON XHUMUHU.

CTpyKTypa copepKaHus IPOrpaMMBbl [0 XUMHUH C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO IT0JIX0/1a K €€ U3YUEHHIO.
CozeprkaHue CKIIaZbIBAETCA U3 CUCTEMBbI MMOHATHI O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHI 0 XUMHUYECKOM
peaxuu. O6€ 3TH CUCTEMBI CTPYKTYPHO OPraHMW30BaHbI 110 IPUHLUITY 1OCJIEA0BATEILHOTO Pa3BUTHsI 3HAHUH Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUHN Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— Ilepnoauyeckoro 3akona /. 1. MeHnaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;
— yquI/m (0] CTpOBHI/II/I aToMa u XHMHHGCKOﬁ CBA3H,

— TIPE/ICTaBIEHUH 00 IIEKTPOIUTUIECKON JTUCCOIUAIINY BEIIECTB B PACTBOPAX.

TeOpeTI/I‘{eCKI/IC 3HAaHUA paCCMAaTPUBAIOTCS HA OCHOBEC OMIIMPHUYCCKH ITOJTYUCHHBIX H OCMBICIICHHBIX (baKTOB, Pa3sBUBAIOTCA
TMOCJICA0OBATECIIBHO OT OJJTHOI'O YPOBHS K IPYTOMY, BBITIOJTHASA (I)YHKHI/II/I OOBSICHEHHUS U MIPOTHO3UPOBAHUA CBOI>‘ICTB, CTpPOCHUA U
BO3MOKHOCTEH MPAKTUICCKOI'O MPUMCHCHHS U IMOJTYYCHUS N3YydaCMbIX BCIICCTB.

OcBOCHHUE IPOrPaMMBI IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO TIPECTABIICHHUS O XUMUUECKOW COCTABJISFOIICH HAYIHOM
KapTUHBI MUpPa B JIOTHKE €€ CHCTEMHOMN IPUPOABI, LIEHHOCTHOI'O OTHOLIEHUS K HAyYHOMY 3HAHHUIO U METO/IaM II03HAHUS B
Hayke. [3yueHne XUMHUN IPOUCXOUT C TIPUBJIEYEHIEM 3HAHWUH N3 paHee N3y4YeHHbIX yUeOHbIX IpeaAMeToB: «OKpyKaIOMui
Mup», «buosorus. 5-7 xiaccs» U «Pusuka. 7 Kiacey.



[pu u3ydeHnN XUMUU IPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECCKON HAYKU KaK 00IaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, IPAKTUYECKON AEATEIbHOCTH Y€JI0BEKA U KaK OJHOI'0 U3 KOMIIOHEHTOB MUPOBOH KyJbTyphl. 3a/1aua
y4eOHOTO IpeIMETa COCTOUT B (POPMHUPOBAHUH CUCTEMBI XUMUYIECKAX 3HAHUH — BOKHEHIINX (AKTOB, HOHITHH, 3aKOHOB H
TEOPETUUECKUX MOJIOKCHUH, TOCTYIHBIX 0000IIEHUI MIPOBO33PEHIECKOTO XapaKTepa, A3bIKa HAYKH, B IPUOOIICHUN K
HAYYHBIM METOJaM MO3HAHUS IPU H3YYECHUH BEIIECTB M XUMUIECKUX peaknnuii, B ((OPMHUPOBAHUN U PA3BUTHH
MIO3HABATEIBHBIX YMCHUH U X IPUMEHEHUH B YIeOHO-TI03HABATENFHOM 1 YIeOHO-HUCCIEI0BATEIECKON IS TEITHLHOCTH,
OCBOEHUH IpaBmJI 6€30IaCHOTO 0OpalleHus C BEIIECTBAMU B IOBCEIHEBHON YKU3HH.

[Tpu m3y4eHnn XUMHUH Ha yPOBHE OCHOBHOTO 00IIIero 00pa3oBaHIs Ba)KHOE 3HAUCHHE IPHOOPETH TAKHE IIeITH, KaK:

— (opMUpOBaHHUE UHTEIUIEKTYaJbHO PA3BUTON IUYHOCTH, TOTOBOM K CaMO0OOPa30BaHUIO, COTPYAHUYECTRY,
CaMOCTOSITEIIFHOMY MIPUHSTHIO PeIIeHHUH, CIIOCOOHOH aganTHPOBaThCS K OBICTPO MEHSIOLIMMCS YCIOBHSAM KU3HH;

— HaIPaBJICHHOCTh O0YYCHUS HA CUCTEMATHIECKOE PUOOIICHNE 00YYAIOIIUXCS K CAMOCTOSTEIBHON TO3HABATEIEHON
JeSITeNbHOCTH, HAYYHBIM METOAaM ITO3HAaHUS, (DOPMHPYIOIINM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XIMUHY;

— obecrieueHre YCIOBHH, CIOCOOCTBYIOIINX MPHOOPETEHUIO O0YJAIOIIMMHUCS OIBITA PA3HOOOPA3HOH e TENbHOCTH,
MO3HAHUS U CAMOTIO3HAHUS, KITFOUCBBIX HABBIKOB (KIFOUEBBIX KOMITIETEHIIHI), HMEIOIIMX YHUBEPCATbHOE 3HAUCHHE IS
Pa3IMYHBIX BUIOB AEATEIBHOCTH;

— dopmupoBaHue oduiel GyHKIMOHATFHON M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBACHATH U
OLICHUBATh SIBJICHUS OKPYKAIOIIETO MUPA, UCTIONb3Ysl 3HAHUS U OIBIT, IOJyYeHHbIE IPH U3YUSHUH XUMUH, TPUMEHSTh UX IIPU
pelIeHUH MPOo0JIeM B IIOBCETHEBHOM KHU3HU U TPYIOBOU ICSATEIHHOCTH;

— (opMupoBaHue y 00y4Jaroluxcsi TyMaHUCTHYECKUX OTHOLICHUH, TOHUMAaHMS IIECHHOCTH XUMUUECKUX 3HAHUI 1151
BBIPAOOTKH SKOJIOTHYECKH IIEIeCO00Pa3HOT0 MOBEACHHS B OBITY U TPYJOBOH AEATEIPHOCTH B IEJITX COXPAHEHHS CBOETO
310pPOBBsI U OKPYKAIOLIEN IPUPOIHOU CPEIBL;

— pa3BHUTHE MOTHUBALUH K 00yYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIIO U CAMOBOCIIMTAHHUIO Ha OCHOBE YCBOCHUS
00111e4€eI0BEUECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPO(UIS M HANPaBJIEHHOCTHU JAIbHEHIIIET0 00y4eHUS.

OO0I111ee YMCII0 YacoB, OTBEIEHHBIX I U3YUYCHHUS XUMUU Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHus, cocTaBiser 136
4yacoB: B 8 kilacce — 68 yacoB (2 yaca B Hezenro), B 9 kiacce — 68 yacoB (2 yaca B HEJICHIO).

COAEPKAHUE OBYUEHUA

8 KJIACC
IlepBoHayanbHbIe XMMHYECKHE NOHATHUS

IIpenmeT xumun. Posib XuMuH B )KM3HU YeIOBEKa. XUMUS B cucTeMe HayK. Tena u BemecTBa. @U3nNUecKre CBOMCTBA
BelecTB. ArperaTHoe COCTOsTHUE BenlecTB. [IoHATHE 0 MeTo1aX MO3HAHUS B XUMUU. YncThie BemecTBa u cMecH. CriocoOb
pa3zieneHusi cMmecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 31eMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. IIpoCThIe U C0KHbIE BELIECTBA.
ATOMHO-MOJEKYJISIPHOE yUEHUE.

Xumuueckas popmyiia. BaleHTHOCTh aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTABA BEIECTR.
OtHocuTenbHas aToMHas Macca. OTHOCHTEIBHAS MOJIEKYJISIpHAsI Macca. MaccoBast oSl XUMHYECKOTO DIIEMEHTA B
COEIMHEHNH.

KonunuectBo BewectBa. Monb. MonsipHas macca. B3auMocBs3b KOJTMUECTBA, MACChl M YHCIA CTPYKTYPHBIX €TUHHII
BeniecTBa. Pacu€Tel mo popmynaM XUMUYECKUX COSTMHEHUH.

dusnyeckre 1 XUMUUYECKHE SIBIEHH. XUMUUECKas peakiusl U e€ IpU3HaKyu. 3aKOH COXPAHEHHs MacChl BEILIECTB.
Xumuyeckue ypaBHeHHs. Kiaccnpukanys XuMHYECKUX peakluil (COeTMHEHUS, Pa3IoKEeHHUs, 3aMeIeHNs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMUYECKOH MOCY0H, MpaBUiIaMu paboTHI B 1abopaTopuy U MpuéMamMu oOparieHus ¢ 1abopaTopHEIM
00opynoBaHMEM, U3yUCHUE U OMTUCAaHUE (PU3NIECKUX CBOMCTB 00pa3I0B HEOPTaHMUCCKHX BEIIECTB, HAOMIOACHNIE
¢usnyeckux (TU1aBjIeHNe BOCKA, TasHHE JIb/la, paCTHPaHUE caxapa B CTYNKe, KUIIEHHE M KOHIEHCAIM BOAbI) M XUMUYECKHX



(ropeHue cBeUH, MPOKATUBAHHE METHOM ITPOBOJIOKH, B3aUMOACHCTBHE MeJa C KHCIIOTOH) sIBIICHU, HAOIOICHHUE U ONACAHKE
NPU3HAKOB NPOTEKAHMS XUMUYECKHX PeaKInii (pa3ioKeHHe caxapa, B3auMOJICHCTBHE CEPHOIT KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxenue ruapokcuaa meau (I11) mpu HarpeBaHuH, B3auMo/ieiicTBre kele3a ¢ pactBopoM cosid Meau (I1), uzyuenue
CIOCO0OB pa3eieHUs CMecei: ¢ TOMOIIBI0 MarHuTa, (PHIBTPOBAHUE, BRITAPUBAHKE, TUCTUILIALUS, XpoMaTorpadus,
[pOBe/ICHHE OYUCTKH MOBAPEHHOMN COJIH, HAOIOICHHE 1 ONKMCAHUE PE3yJIbTATOB POBEACHHS OMbITa, HILTIOCTPHPYIOIIETO
3aKOH COXPaHEHUs MaCChl, CO3JJaHNue MOJIENIEH MOJIEKYI (IIapOCTEPIKHEBHIX ).

Ba:xHeiimue NpeaACTAaBUTE/IN HEOPraHUIECCKUX BEHIECCTB

Bosnyx — cmeck razoB. CocraB Bozayxa. Kuciaopo — anemMeHT u rmpoctoe BemecTBo. Haxoxnenne Kkuciaopo/ia B Ipupoe,
(buzHUecKre U XUMUYECKHe CBOMCTBA (peakiuu ropenus). Okcuasl. [Ipumenenne kuciopoaa. CrocoOsl MOMyUYeHUs
KHCJIOpOJa B J1abopaTopyy U MPOMBIIIICHHOCTH. KpyroBopoT kucinopoaa B ipupogae. O30H — ajutoTportHas Moau(puKamms
KHUCIIOpOa.

TennmoBoi 3PPeKT XUMHUUECKON PeaKLui, TEPMOXUMUYECKHE YPAaBHEHHS, IK30- U SHJO0TEPMUYECKHE peakiiu. ToInBo:
YTOJIb M METaH. 3arps3HCHUE BO3AYXa, YCIWIEHHE TApHIKOBOTO 3(dekTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopoa — anemeHT u npoctoe BelecTBo. HaxoxaeHue Bogopoaa B npupoie, pusnueckue 1 XMMUYeCcKre CBOMCTBA,
IpUMEHEHHe, crtoco0bI nomyueHus. KuciaoTs! u conm.

Mounsipablit 00bEM razoB. PacyéTsl o XUMHUYECKUM YPaBHEHUSIM.

®dusnueckne cBoicTBa BoAbL. Boma kak pactBoputens. PactBopsl. HackiieHHBIE M HEHACHIIIIEHHBIE PACTBOPBIL.
PacTBOpHMOCTB BeIeCTB B Bojie. MaccoBast 10715 BEIIECTBA B pacTBOpe. XMUMUUECKUE cBoMcTBa Bo/bl. OcHOBaHMA. Ponb
PacTBOPOB B IIPUPOJIE U B )KU3HU YenoBeka. KpyroBopoT BoibI B Ipupo/ie. 3arps3HeHne NpupoaHbIX Boa. OXpaHa U O4HMCTKa
IIPUPOJIHBIX BOJ.

Knaccudukarus Heopranuueckux coequaenuii. Oxcuapl. Kimaccudukaiys oKCUaoB: coeoopasyromue (OCHOBHBIE,
KHCJIOTHBIE, aM(pOTepHBIe) U Hecoeobpasyromnrie. Homenkmarypa okcruaoB. @u3ndeckre ¥ XUMHUUECKHE CBONCTBA OKCHJIOB.
[omy4yeHue OKCHIOB.

OcHoBanus. Knaccudukanys oCHOBaHMMN: MENOYHM U HEPACTBOPUMBIC OCHOBaHMs. HOMEHKIaTypa OCHOBaHUIA.
dusnyueckne 1 XMMHYECKHe CBOMCTBA OCHOBaHUH. [lomyueHne ocHOBaHUH.

Kucnorel. Knaccudukanus kuciior. Homenknarypa kucior. @u3nveckue 1 XUuMUIECKUE CBOMCTBA KUCIIOT. Psin
aktuBHOcTH MeTtaiioB H. H. bekerona. Ilonyyenue kKucior.

Comu. Homenknarypa coneid. usnueckue u XuMU4ecKre CBoicTBa coneil. [lomydyenue conei.
I'eneTnyeckas CBI3b MEXKIY KJIACCAMU HEOPTAaHWMIECKUX COSANHCHUH.
Xumuueckuii IKcnepumeHm:

Ka4eCTBEHHOE OIpeAeICHUE COoep KaHus KACIOpOoa B BO3yXe, IOIydeHHE, COOMpaHue, paclio3HaBaHUE 1 N3yUCHUE
CBOMCTB KHCJIOPOa, HAOIIOIEHUE B3aMOCHCTBUS BEIIECTB C KUCIOPOAOM H YCIOBHSI BOSHUKHOBEHHUS U TIPEKPAIICHHS
ropenus (moxkapa), O3HaKOMJICHHE ¢ 00pa3iaMu OKCHJIOB M OTIMCaHUE UX CBOICTB, OJTyUYeHHEe, COOMpaHKe, paclioO3HaBaHUE U
W3yYeHHE CBOMCTB BOZOpOa (TopeHue), B3auMo/ieiicTBHE BOIopoia ¢ okcuaoM Meau (11) (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB), HaOIrOIeHUE 00pa3I[OB BEIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAaHNE OCOOCHHOCTEH PaCTBOPEHHUS
BEILIECTB C Pa3INYHONW PACTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C OMpPEIEIEHHON MAacCOBOM JJ0Jiel paCTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBIE BOIBI C METAJIaMHU (HATPHEM U KaJblieM) (BO3MOKHO MCIIONIF30BAHUE BUACOMATEPHAJIOB),
HCCIIeIoBaHUE 00Pa3IloB HEOPTAHNIECKUX BEIIECTB PA3IMIHBIX KIIACCOB, HAOIOICHNE H3MEHEHNST OKPACKU HHIUKATOPOB B
pacTBopax KUCIOT U Iejoveid, u3yueHue B3aumoneicTeust okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIIOT C
MeTaJIaMH, peaKIui HeHTpaan3amnny, MoTyIeHIe HepaCTBOPIMBIX OCHOBAHHUH, BEITCCHEHIE OJJHOTO METajlIa JPYTHUM U3
pacTBOpa coiu, pelieHue SKCIIEPUMEHTAITFHBIX 3a]1a4 10 TeMe «BakHel1e Kiacchl HEOPraHWYECKUX COSTMHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB JI. M. Menpaeneesa. CTpoenue aToMOB.
Xumnyeckas cBsizb. OKHCJIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

HepBHe TIOIIBITKHA KJ'[aCCI/I(i)I/IKaHI/II/I XUMHYECKUX deMeHToB. [ToHsTHE O rpynmnax CXOJHbIX 3JIECMCHTOB (L[ICHO‘{HBIG n
MICJIOYHO3EMCIIbHBIC MCTAJJIbI, TAJIOTCHbI, THEPTHBIC 1"213])1). SHGMGHTH, KOTOPELIC O6p33yIOT aM(bOTCpHBIe OKCHIbI U
TUAPOKCHUIBI.

Ilepuonnueckuii 3akoH. [leproauueckas cucrema xumuueckux anementoB 1. . Menneneea. KopoTkonepuoanas u
JumHHOTIeproaHas hopMbl [lepromuaeckoii cucteMsl xuMmmdeckux nementoB 1. Y. Menneneesa. [Iepuoas! u rpymimesL.
®uznyecKkuil CMbICI TOPSIKOBOTO HOMEpa, HOMEPOB MEPHO/IA U TPYTIIIHI 3JIEMEHTA.



Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3oTormbl. DiekTpoHbl. CTpoeHUe 3IEKTPOHHBIX 00071049eK aTOMOB TepBbIX 20
xumudeckux anemeHToB [lepunonnueckoit cucrems! J. 1. MenneneeBa. XapakrepucTiKa XUMUYECKOTO 3JIEMEHTA TI0 €ro
nonoxxenuto B [lepunoanueckoit cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMHUUECKUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOHCTB 110
rpynmnaM u nepuogam.

3uauenue [lepuonnueckoro 3akoHa u [lepuoguueckoil CHCTEMbl XUMHUECKUX SJIEMEHTOB JJIsl pa3BUTHUS HAYKU U
npaktuku. . . MenneneeB — y4€HbIN U TpakIaHUH.

Xumuueckast cBsi3b. KoBajeHTHas (IoJIIpHast U HEMOJSPHAS ) CBSA3b. DJIEKTPOOTPUIIATEIIBHOCTh XUMHUYECKUX JIEMEHTOB.
Honnas cBs3b.

Crenenb okuclIeHHs. OKHCINTEIbHO-BOCCTAHOBHTEIILHEBIC pCaKkuuu. Hpoueccm OKHUCJICHUA 1 BOCCTaAaHOBJICHUA.
OKXHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixkcnepumenm:

u3ydeHre 00pas3IoB BEUIECTB METAJUIOB ¥ HEMETAJIOB, B3aMMOICHCTBHE THAPOKCHIA ITTHKA C PACTBOPAMH KHCIIOT U
IIeJI04eH, MPOBEACHNE ONBITOB, WILTIOCTPUPYIOIINX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINH (TOpEeHNE,
PEaKIUK Pa3IoKeHUs, COeIMHEHHNS).

Mesncnpeomemnsnle ceazu

Peanuzanus MCKIIPEAMETHBIX CBsI3eH IIPpU U3YUCHHUHN XHUMUHU B 8 Kiacce OCYHICCTBIIACTCA UEPE3 UCIIOJIB30BAHUE KaK
O6H.II/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIIOMIUXCSA CUCTEMHBIMHU JIJIA OTACIBHBIX IIPEAMETOB
€CTCCTBCHHO-HAY4YHOT'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAy4YHBIN (aKT, THIIOTE3a, TCOPHs, 3aKOH, aHaJIU3, CUHTE3, KJIacCU(pUKaIIs,
MIePUOAMYHOCTh, HAOIIOJICHHE, SKCIIEPUMEHT, MOJICIPOBaHNE, H3MEPEHHE, MOJICITb, SIBJICHUE.

®dusuka: MaTepus, aTOM, JICKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIKJI, ©30TOIIbI, PaAM0aKTUBHOCTh, MOJIEKYIa,
JJIEKTPUIECKUI 3apsi]l, BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSHHE BEIIeCTBA, ra3, PU3NICCKUEC BEIIMIMHBI, SAMHUIIBI
M3MEPEeHHUs1, KOCMOC, TUTaHeThI, 3BE37b1, COoJHIIE.

Buonorus: portocunres, apixanue, brnocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAJIbI, TOPHBIC TIOPOIBI, MOJIC3HBIE UCKOTIAEMBbIE, TOILIHBO, BOIHBIE PECYPCHI.
9 KJIACC

BemmecTBo 1 XHUMHYECKAsT peaKIus

ITepnonnuecknuii 3akoH. [leproguueckas cucrema xumuieckux snemerToB JI. . MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIIHS, KATBIUS U UX COCTUMHEHUN
B COOTBCTCTBUU C ITOJIOKCHUCM DJICMCHTOB B HepHOI[HHGCKOﬁ CUCTEMC U CTpOGHI/IeM X aTOMOB.

CrpoeHue BelecTBa: BUABI XUMUUECKON CBA3H. TUIBI KPUCTAIIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTAIUIMYECKON PEINETKY U BUAA XUMUYECKOU CBSI3U.

Kitaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K
pa3IUYHBIM KJIaccaM HEOPTraHMYECKUX COCTMHEHUH, TeHETHYeCKas CBS3b HEOPTaHWYECKUX BEIECTB.

Krnaccnpukanys XuMHIeCKAX peakiuii Mo pa3IHYHbIM MpHU3HaKaM (TI0 YUCITY ¥ COCTaBY YYACTBYIOIINX B PEAKIIHU
BEIIECTB, 110 TEIUIOBOMY 3(p(eKTy, 10 M3MEHEHHUIO CTETIEHEH OKHUCICHUS XMMUIECKUX 3JIEMEHTOB, IO 00PAaTHMOCTH, IO
YUYaCTHIO KaTaJau3aTopa). DK30- U SHIOTEPMHUUECKHUE PEaKIINU, TCPMOXUMUYECKUE YPABHEHHUS.

Ilonsitue o CKOpPOCTH XUMHUYECKON pCaKkuuu. IlonsTae 00 06paTI/IMI>IX n HeO6paTI/IMLIX XUMHYCCKUX PCAKIUAX. ITonsitre o
TOMOI'CHHBIX U I'€TCPOTrCHHBIX PECAKIHAX. Tlonsarue o karanmu3e. [loHATHE O XUMHUYECKOM PaBHOBECHUU. (DaKTOpBI, BJIMAOOINC
Ha CKOPOCTH XUMHUYECKON PEAKIUMHN U MOJIOKCHHUE XUMHUYICCKOI'0 paBHOBECHA.

OKHCIUTEILHO-BOCCTAHOBUTEILHEIC pCaKkuuu, BHCKTpOHHBH\/'I 0aJlaHC OKUC/IMTEIbHO-BOCCTAHOBUTEILHON peaKkuuu.
CocraBnenue ypaBHeHI/Iﬁ OKHUCJINTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKL[I/Iﬁ C UCTIOJIb30BAHUEM MCTO/Ia DJICKTPOHHOT' O Oajanca.

Teopm{ SHGKTpOHI/ITI/I‘IeCKOﬁ JAUCCOIUAIIH. 3J'IeKTpOJ'H/ITBI 1 HEOJICKTPOJINUTEL. KaTI/IOHBI, aHUOHBI. MexaHu3m
AUCCOoNralu BEIIECTB C Pa3JIMIHBIMU BUJIaMU XUMHUYecKkoi cBs3u. CTeneHb JUCCOIHMAINH. CunbHbIE U clla0bIe
OJICKTPOJINTEL.



Peaxiiuu monHoro ooOMeHa. Y clIoBUSI IPOTEKAHUS PEaKIii MHOHHOTO 00OMEHA, TIOJTHBIC U COKPAIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBOHCTBa KHCIIOT, OCHOBAHUH U COJICH B CBETE MPEICTABICHUH 00 AIIEKTPOIMTUICCKON TUCCOITUAITHH.
KauectBennble peakiyy Ha HOHBL. [loHATHE O TUAPONH3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJICTISIMH KPUCTAJUTUIECKUX PEIIETOK HEOPTaHMUESCKHUX BEIIECTB — METAJUIOB U HEMETAIUIOB (TpaduTa 1
ayMasa), CIOXHBIX BEIECTB (XJIOPHIa HATPHS ), UCCISIOBAHUE 3aBUCMOCTH CKOPOCTH XMMUYECKOW PEaKIiy OT BO3ACUCTBHS
pa3nuuHbIX (aKTOPOB, HCCIEOBaHUE IIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MPOLEcca AUCCOIUALUK KUCIIOT, IeI04eit
U coJiell (BO3MOXHO UCIIONB30BaHHE BHIICO MATEPHAJIOB), IPOBEACHHE OIBITOB, HILTFOCTPUPYIOIIUX MPU3HAKH IPOTEKAHHS
peaknuii HOHHOTO 0OMeHa (00pa3oBaHUe 0Ca/IKa, BRIACICHUE T'a3a, 00pa30BaHKe BOJIBI), OMBITOB, HILTFOCTPUPYIOLIHX
NpUMEpPbI OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUi (TOPEHHE, PeaKIU Pa3lioKEHH s, COSANHEHHS ), PACIIO3HABAHUE
HEOPTraHUYECKUX BEIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKIUI HA HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4.

HeMeTaibl 1 MX COeTUHEHHUS

OO0m1as XxapaKTepUCTHKa TaIOreHOB. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTePHbIC CTeNeHH OKucieHus . CTpoeHue U
(buznueckue cBOCTBAa MPOCTHIX BEIIECTB — rajIoreHOB. XMMUYECKHE CBOICTBA Ha MPUMEpPE XJIopa (B3aUMOJIEHCTBUE C
MeTaJUIaMH, HEMETaJJIaMH, [eJo9aMu). XiaopoBogopoa. CorsHas KHCI0Ta, XUMHYECKHE CBOICTBA, MOTyIeHIE, IPIMEHEHNE.
JeiicTBue XJ0pa U XJIOPOBOAOPOIa HA OpraHU3M YesioBeKka. BaxkHeiue XIopuasl U UX HaXO0XKAECHUE B IPUPO/IE.

OO6mas xapakTepucTuka aneMeHToB VIA-rpymnibsl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIEe CTEIIEHH OKUCIICHUSI.
Crpoenne 1 (pU3HIECKHE CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA M CEPBL. AJUTOTPOITHEIE MOAU(MUKAIINY KUCIOPOIa I
cepbl. XUMHUYecKkue cBorcTBa cepbl. CepoBOJOPO, CTpOeHHE, GU3UIECKUE U XUMHUECKUE CBOHCTBA. OKCHABI Cephl KakK
MPECTABUTEIHN KUCIOTHBIX OKCUI0B. CepHasi KUCIIOTa, PU3NYECKHEe M XUMUUYECKHE CBOMCTBA (00IIMe KaK MpecTaBUTeNs
KJIacca KUCTIOT U creruduyeckre). XUMHUUECKIE PEaKIIH, JISKAIIHEe B OCHOBE IIPOMBIIIIICHHOTO CTI0c00a ITOTyYeHHsT CEPHOM
kucaoTel. [IpumeHenne cepHor KucinoTsl. CoM CEpHOM KHCIIOThI, KadeCTBEHHAs peakiys Ha cyiabdar-uoH. Haxoxaenue
Cepbl U e€ coeNMHEHHIA B IpUpoie. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COeNMHEHUSIMU Cepbl (KUCIOTHBIE TOKIM,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CITIOCOOBI €T0 IPEIOTBPALICHNUS.

OO611as xapakTepUCTHUKA 37IeMEeHTOB V A-Tpynmnbl. OCOOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEPHBIE CTETIIEHN OKHCIICHUSI.
A30T, pacripocTpaHeHHEe B IPHUPOJIe, GU3HUYECKHE U XUMUYECKHe CBoKcTBa. KpyroBopoT a3ora B nmpupoae. AMMHUAK, €ro
(u3HUIecKue U XUMHYECKHE CBOICTBA, MOIy4eHne 1 npuMenenne. Coiay aMMOHHMS, UX (pU3NYeCcKre 1 XUMUYECKHe CBOHCTBA,
npumeHeHne. KauecTBeHHas peakiys Ha HOHBI aMMOHUS. A30THAsI KUCIIOTa, €€ MoNTyyeHue, (PU3NUECKre U XMMUYECKUe
CBOMCTBa (00IIME Kak NpeICTaBUTENS Kilacca KUCIOT U creruduyeckue). Mcnoap3oBaHue HUTPATOB U COJICH aMMOHHMS B
Ka9eCTBE MUHEPAIBHBIX YA0OpeHNH. XNMHUIECKOe 3arpsA3HEHIE OKPY KaIoIIeH Cpebl COeMHCHNSIMHA a30Ta (KUCIIOTHBIE
JIOX]TH, 3arpsI3HEHNE BO3yXa, TOYBBI ¥ BOJ0EMOB). Docdop, autoTponHbie Moaudukarmu dpochopa, pusnieckue u
xuMuuaeckue cBoicTa. Okena pocopa (V) u pochopHas kuciora, Gu3ndecKue 1 XUMUIECKHE CBOMCTBA, OTy4EHHE.
Hcnonb3oBanue GocdaToB B KaUeCTBE MUHEPATHHBIX yI00OPCHHA.

OO611as xapakTepucTHKa 37eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHSI AaTOMOB, XapaKTEPHbIC CTEIICHU OKHUCIICHHS.
Yriepon, almoTponHble MOAN(HUKALINH, PACIPOCTPAHEHNE B IPUPOJIE, GU3UIECKHE M XUMHIECKHE CBOMCTBA. AICOpOIHs.
Kpyrosopot yriepona B npupose. OKcHaBI yriaepona, ux Gpu3ndeckrne n XMMHYECKHe CBOHCTBA, IeHCTBHE HA KUBBIE
OpTaHU3MBbI, IOJTy4eHHE U IPUMEHEHHE. DKOJIOrHYecKre MpobIIeMbl, CBsI3aHHbIe ¢ oOKcuaoM yriaepoaa (IV), runoresa
r7100aJIbHOTO MOTEIICHUS KIIMMAaTa, MapHUKOBBIH 3¢ (exT. YTompHasg Kuciora u e€ coiu, ux (pru3ndeckue u XuMHIECKHe
CBOJCTBa, TIOJy9IeHNE U TpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-HOHEL. Mcnonp30BaHne KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEJILCKOM XO3SIHCTBE.

[lepBOHaUanBEHBIC MOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COSMHEHHUX yIiepoaa (MeTaH, 3TaH, 3THIICH, alleTHIIEH,
9TaHOJ, TIINIEPUH, YKCYCHas KucioTa). [IpupoaHbIe HCTOYHHKHN YTIIEBOAOPOIOB (YroJb, IPUPOIHBIH ra3, He(Th), HPOIYKTHI
ux nepepaboTku (OEH3MH), UX POJIb B OBITY U IPOMBINIICHHOCTH. [10HSITHE 0 OHOTOTHYECKH BaXKHBIX BELIECTBAX: KUPAX,
OenKkax, yriaeBoJax — M X POJH B KM3HH 4YeloBeka. MaTepraiabHOe eANHCTBO OPTaHMYECKHUX W HEOPTaHNIECKHX
COEIMHEHUH.

KpemHnii, ero ¢uzndeckue 1 XUMUYIECKHE CBOMCTBA, OTydeHHE U TpuMeHeHne. COeANHEHNSI KPEMHHMS B IIPHPOJIC.
O6mue npencrasiaeHus 00 okcuze kpeMuus (IV) u kpemuueoit kucnore. CUINKAThI, UX UCNIOIB30BAHUE B OBITY, B
MPOMBIIUIEHHOCTH. BaxkHeHne cTponTenpHble MaTepHAaIbl: KepaMUKa, CTEKIIO, IIEMEHT, OCTOH, jkene300eToH. [TpoGmemsl
6€30MacHOr0 UCIOIb30BAHNS CTPOUTEIBHBIX MATEPHAIIOB B IOBCEAHEBHON JKU3HHU.

Xumuueckuii IKCHEPUMEHM:

M3y4eHHe 00pa3IlioB HEOPTAHWYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, MPOBEJCHUE KAYSCTBEHHBIX PEAKITHiA Ha
XIJIOPUII-MOHEI U HAOIOACHUE IPU3HAKOB UX IPOTEKAHMUS, OTBITHI, OTpaKaloIre PH3MIeCKAe H XUMIYECKHE CBOMCTBA
raJOreHOB U UX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHNE BUACOMATEPHATIOB), 03HAKOMIICHHE C 00pa3liaMy XJIOPHUI0B



(TayIOreHUI0B), 03HAKOMIICHUE C 00pa3aMy CePhl U €€ COSAMHEHUAMH (BO3MOXKHO HCIIOJIh30BAHHIE BUICOMATEPHAIIOB ),
HaOII0IeHNE TIporiecca 0OyTIIMBaHMA caxapa IoJ IeHiCTBHEM KOHIIEHTPHPOBAHHON CEPHOM KUCIOTHI, H3yUYCHHE XUMUIECKUX
CBOICTB pa30aBICHHON CEPHOI KUCIIOTHI, IPOBEJICHNE KaYeCTBEHHOHN peaKIuy Ha Cyib(aT-uoH U HAOIII0ICHHE NIPU3HAaKa e€
MPOTEKaHUsI, 03HAKOMJICHUE C (PH3MYSCKUMHU CBOWCTBAMU a30Ta, (ochopa U UX COSAMHEHUH (BO3MOXKHO UCIIOIF30BAHUE
BHJICOMATEPHAIIOB), 00pa3IiaMy a30THHIX M (POCPOpHBIX yIoOpeHHH, TOTyYeHre, cCoOMpaHne, paclio3HaBaHUE U U3yUCHHUE
CBOWCTB aMMHaKa, IIPOBEICHNE KaUeCTBEHHBIX pPeakuii Ha IOH aMMOHUA U (pocdaT-HoH 1 U3ydIeHHe TPU3HAKOB HX
MPOTEKAaHUsI, B3aUMO/ICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIOTHI C MEBIO (BO3MOXHO HCIIOJBE30BAHUE
BUJIEOMATEPUAIIOB), U3yUeHHE MOJIENIel KPUCTANIMYeCKUX PEIETOK anMasa, rpaduta, ¢yiuiepeHa, 03HaKOMJICHHE C
IPOIIECCOM a[COPOINU PaCTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YTIIEM H YCTPOWCTBOM IIPOTHBOTA3a, MTOTYICHHUE,
coOupaHue, paclo3HABaHKUE M U3yUYCHUE CBOMCTB YIJIEKHCIIOTO r'a3a, IIPOBEACHUE KAUeCTBCHHBIX PEaKIUii Ha KapOOHAT U
CHITUKAT-UOHBI ¥ U3yUCHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE C MPOAYKIHEH CHIMKATHON MPOMBIIIICHHOCTH,
peleHne 3KCIIepUMEHTATTBHBIX 3a/1a4 10 TeMe «BakHeHIe HeMeTauTbl M UX COSANHEHUS.

MeTaJJIbl M UX COETMHEHUN

OOmas xapakTepuCTHKa XMMHUYECKUX 3JIEMEHTOB — METAIJIOB HAa OCHOBAaHMH MX MonoxeHus B [lepronuueckoii cucreme
XUMH4eckux 31eMeHToB [l . MenaeneeBa u ctpoeHust aToMoB. CTpoeHue MeTa/lioB. Metaiuyeckas CBsi3b U
MeTaJIMuecKas KpUCTA/UINYeCcKasi peiéTka. DIeKTPOXUMUYECKU psi HanpskeHuil MeTamioB. dusndeckue U XUMUIECKUE
cBoiicTBa MeTa/uIoB. O6mMe crocoOsl noTydeHus MeTa/uioB. [IoHsATHE 0 KOPPO3UHN METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
uXx oT Koppo3uu. Criassl (CTanb, YyTyH, JIOPATIOMUHMIN, OpOH3a) U MX PUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[I{emounbie MeTamiel: onoxkeHue B [lepuoandeckoii cucteme xummaecknux 3memenToB /. 1. MenneneeBa, crpoeHne ux
aTOMOB, HaXOXIIeHHE B TIpupojie. DU3NUecKrne 1 XUMHUYECKUE CBOMCTBA (Ha MpUMepe HATpHs U Kaius ). OKCHIBI |
TUAPOKCUIBI HATpUS U Kanus. [[piMeHeHne NIeT0YHBIX METAIIIIOB U UX COEAMHEHHM.

[[emouno3eMenpHBIE METAILTHI MATHUN U KAIBIHN: MonoxeHue B [lepuoamaeckoit cucreme xumudeckux snemeHToB J1. U.
MenpeneeBa, CTpOCHHUE UX aTOMOB, HaXOXIeHHE B npupoje. Ousnueckne 1 XUMHUYECKHUE CBOMCTBA MarHUs U KaJIbIIHS.
Baxueiiime coemruHeHMs KabIUsl (OKCHIT, THAPOKCHIT, COJTH). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHUS.

Amomuawmii: monoxenue B [lepnoamdaeckoit cucreme xumuaeckux nemenToB Jl. . Menaeneesa, ctpoeHue atoma,
HaxoXAeHHUE B pupoje. PU3ndecKre U XUMHUYCCKUE CBOMCTBA alFOMUHUSA. AMGBOTEpHBIC CBOMCTBA OKCUAA U THIPOKCUIA
AJTFOMUHUA.

Kenezo: nonoxenue B [lepuoauueckoit cucreme xumuaeckux 3nemMeHToB Jl. 1. MenneneeBa, CTpoeHHE aToMa,
HaxoX7eHHUe B mpupoje. Pu3ndeckre U XUMHUYECKUE CBOMCTBA xkee3a. OKCHUIbI, TUAPOKCHIBI U con xene3a (I1) u skenesa
(III), mx cocraB, CBOMCTBA U TMOITyYCHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3liaMi METAJIJIOB U CILIABOB, MX (DU3NYCCKHUMH CBOMCTBAMU, H3YUYCHUE PE3yJIbTATOB KOPPO3HU
METaIJIOB (BO3MOXKHO MCIIONIb30BaHKUE BUACOMATEPHATIOB), 0OCOOEHHOCTEH B3aMMOICHCTBHS OKCUIA KaJIbIIHA U HATPHSI C
BOJI0H (BO3MOYKHO MCIIOJIH30BAHNE BUIEOMATEPHUAIIOB), UCCIIEIOBAHNE CBOMCTB KECTKOW BOJIBI, IpOIlecca TOPEHUS JKeme3a B
KHCI0pojie (BO3MOXHO MCIIOJIb30BaHUE BHICOMATEPHANIOR), TPU3HAKOB NPOTEKAHUS KAYeCTBEHHBIX PEaKIMid Ha HOHBI:
MAarHus, KaJublus, allOMUHEA, TUHKA, xkene3a (1) u xxenesa (I111), meau (I1), HabmrogeHre U onEcaHKE TPOIIECCOB
OKpAIllUBaHUs TJIAMEHH HOHAMH HATPHS, KAJTHSI U KaIbIHs (BO3MOXHO HCIOIb30BaHUE BUICOMATEPUAIOB), UCCIICIOBAHUE
aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS ¥ THIPOKCHIA IMHKA, pEIICHUE SKCIICPUMEHTAITLHBIX 3a]1a4 IO TEME
«BaxxHeire MeTamibl U UX COSTUHCHUS.

XuMusA ¥ OKpYy:Kaoumas cpeaa

BemecTBa 1 MaTepualibl B IOBCEAHEBHOM KU3HU uesioBeKka. be3omnacHoe UCmoib30BaHue BEIECTB U XUMUYECKHUX PEaKITUA
B ObITy. [lepBast moMOIIb MPU XUMHYIESCKHUX 0’KOTaX M OTPABICHUIX.

XuUMUYecKoe 3arpsi3HeHHE OKpYy Karollei cpelibl (peaenbHast JoImycTuMasi KOHIEHTpalus Beulects, aajiee — [1/1K). Ponb
XUMUU B PEIICHUU IKOJIOTUUECKUX MPOOIIEM.

XumuuecKkuii IKcnepumenm:
U3ydeHHEe 00pa3I0B MaTepHAaIOB (CTEKIIO, CILIABEI METAJIIOB, TIOJIMMEPHEIC MAaTEPHAIEI).
Mesrcnpeomemmnuie ceazu

Peanuzanus MCKIIPEAMETHBIX cBsI3el IpHu U3Y4YCHUH XNMUU B 9 xnacce OCYHICCTBIIACTCA UCPE3 UCITOJIb30BAHUC KaK
06IJ.II/IX €CTCCTBCHHO-HAYYHbIX HOHﬂTHfI, TaK U HOH?ITPIﬁ, ABJIAIOIIUXCA CUCTCMHBIMU TSI OTACJIBHBIX IPEAMETOB
€CTCCTBCHHO-HAY4YHOT'O ITUKJIA.



OO0I11e eCTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (haKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIN3, CHHTE3, KIIaCCU(UKAIIHS,
MEPUOINIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJISIIMPOBAaHNE, U3MEPEHHE, MOICITh, SBIICHHUE, TAPHUKOBBINA 3P QeKT,
TEXHOJIOT U, MATEPUATBI.

®duzuka: MaTepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHI, U30TOIIbI, PaJH0aKTUBHOCTb, MOJIEKYJIa,
AIIEKTPUIECKUH 3apsil, IPOBOAHUKH, TOTYIPOBOAHUKH, JUIIEKTPHUKHU, (POTOTIEMEHT, BELIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHME BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIUTHYECKAS PEIIETKa, CIUIaBbl, (PU3UUECKHUE BEIUYNHBI, € IMHULIBI
M3MEPEHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3b1, CONHLE.

Buonorus: hoTtocunres, apixanue, 6uochepa, IKOCUCTEMa, MEHEPAIIbHBIE YI00pEHUS, MUKPOIJIEMEHTHI, MAKPO3JIEMEHTHI,
MUTATEIHHBIC BEIICCTBRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPabl, TOPHBIC TIOPOJIB, MOJIE3HBIE HCKOMAEMEBIE, TOILTHBO, BOIHBIE PECYPCHI.

IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIC PE3yNIBTaThl OCBOSHUS IIPOrPaMMbl OCHOBHOT'O 00IIIEro 00pa30BaHus JOCTUTAIOTCS B XOAC 00yUYEHUS XUMHH
B JIMHCTBE YYeOHOW U BOCIIUTATEIBHOM JESITEILHOCTH B COOTBETCTBHH C TPAJIUITMOHHBIMUA POCCHUCKAMU
COIIMOKYJILTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH, PUHATHIMY B O0IIECTBE TPABHUIIAMH ¥ HOPMaMH ITOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHUS M COIIHATIM3AIMH 00yYarOIINXCsl.

JImuyHOCTHEIE PE3YIbTATHI OTPAXKAKOT TOTOBHOCTDH 06yqa101u14xc;1 PYKOBOACTBOBATHCA CHCTEMOM MMO3UTHBHEIX IICHHOCTHBIX
OpI/IeHTaHI/Iﬁ 1 paclIMpeHUEC OIbITa ACATCIBHOCTH Ha eé OCHOB€, B TOM YHCJIC B 4aCTH:

1) naTpMOTHYECKOT0 BOCTUTAHMSI:

LIEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIEANI0, TOHUMAaHUS
3HAYCHUS XUMUIECKOU HAYKH B )KU3HU COBPEMEHHOTO 00IIEeCTBa, CIIOCOOHOCTH BIaAeTh JOCTOBEPHOH HHpOpMAIHEH o
MePEIOBBIX JOCTIKEHISX U OTKPBITASX MHUPOBOH U OTEUECTBEHHOM XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTpOIicTBE MUpa U 00IIECTBRA;

2) rpaKIaHCKOro BOCIIUTAHHUS

MPEJCTABICHHS O COLMABHBIX HOpMaX U MpaBUIIaX MEXKIIMYHOCTHBIX OTHOIIEHHUH B KOJIJIEKTHBE, KOMMYHUKATHBHON
KOMIICTEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHOMCCIIEIOBATEIBCKOW, TBOPUECKON U IPYTHX BHAAX JCATCILHOCTH,
TOTOBHOCTH K pa3HOO0Opa3HOW COBMECTHOM JEATSIILHOCTH TIPH BBITOJHEHUH YUCOHBIX, TO3HABATEILHBIX 32144, BBITOJHCHUH
XUMHYECKUX IKCTIEPUMEHTOB, CO3J1aHUN YUEOHBIX MMPOCKTOB, CTPEMJICHUS K B3aUMOIIOHIMAHHUIO U B3aUMOITOMOIIN B
TpoIriecce AToN yueOHOM NesTENhbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE TIOBE/ICHNE U TIOCTYTIKH CBOMX TOBAPUIIEH C TO3HUIINH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEJCTBUNA TTOCTYIIKOB;

3) eHHOCTH HAYYHOI'0 MIO3HAHMSI:

MHUPOBO33PEHUYECKUE NIPECTABIEHHS O BEIIECTBE U XMMUUECKOH peaKkIK, COOTBETCTBYIOIINUE COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKHU U COCTABJISIOIINE OCHOBY JJII MOHUMAHU CYIIITHOCTU Hay‘lHOﬁ KapTUHbI MHpa, IPECACTABIICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS IPUPOBL, B3aUMOCBS35IX YEI0BEKA C IPUPOJHOM Cpenoil, O POJIM XUMUU B TO3HAHUH 3TUX
3aKOHOMEPHOCTEH;

MI03HABaTEIbHBIC MOTHBHI, HANIPABJICHHBIE HA TIOJIyYE€HHE HOBBIX 3HAHUH 110 XMMUHU, HEOOXOAUMBIE U OOBSICHEHHUS
HaOIFOTaeMBIX TIPOIIECCOB U SBJICHUH, TO3HABATEIHHON, HH(POPMAITMOHHOHN U YATATENBCKON KYJIBTYPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIIbHON paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JINTEPATYPOil, ZOCTYIHBIMU TEXHUYECKUMU
cpencTBamMu MHGOPMAIIMOHHBIX TEXHOJIOTHH;

HHTepec K 00yUEeHHIO U MTO3HAHUIO, JII0003HATEIBHOCTD, TOTOBHOCTh U CITIOCOOHOCTB K caMOOOPa30BaHUIO, IIPOSKTHOM 1
HCCIIeIOBATENILCKOM JICSITENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH U YPOBHSI 00y4YeHHUS B JalbHEHIIEM;

4) popMupOBaHHUS KYJIbTYPbI 310POBBS:

OCO3HaHUE [IEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 37I0POBBIA 00pa3 KU3HH,
OCO3HaHUeE MOCIEACTBUN U HENPUATUE BPEAHBIX NPUBBIUEK (YIOTPEOICHUS alIKOT0JIs, HAPKOTUKOB, KypEeHUs ),
HEOOXOJMMOCTH COOIIOJICHUS MPABIIT OE30MaCHOCTH MPU OOPAICHHN ¢ XHMHUYECKIMH BEIICCTBAMH B OBITY U PEabHOM
JKU3HU;



5) Tpya0oBOro BoClIMTAHUS

HHTEpEC K MPAKTUIECKOMY H3yUSHHIO Ipodeccuii ¥ Tpyia pasImaHOro pojia, yBaXKECHUE K TPYIy U pe3yIbTaTaM TPYIOBOH
JIeSITeIbHOCTH, B TOM YHCJIe HA OCHOBE MIPUMEHEHHS TPEIMETHBIX 3HAHUH M0 XUMHH, OCO3HAHHBIN BEIOOP MHAUBUAYATBHOMN
TPAeKTOPUHU MPOIOJKEHHS 00Pa30BaHUs C YUETOM JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
WHTEPECOB U TIOTPEOHOCTEH, YCIIENTHON MPO(heCCHOHALHON ACITEIPHOCTH U PAa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh
aJlalTUPOBaThCS B IPOGECCUOHANIBHOM cpefie;

6) IKOJOIr'H4€CKOro BOCIIMTAaHUA:

IKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOLICHHUE K MPUPOJIC KAK HCTOYHUKY KH3HU Ha 3eMIle, OCHOBE €€ CyIIeCTBOBAHMS,
MMOHUMaHHUEe [IEHHOCTH 3I0pPOBOTO U 0€301acHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3UYECKOMY
U [ICUXUYECKOMY 3/I0POBbIO, OCO3HAHKE IIEHHOCTH COOJIFOICHUSI PaBHJI O€30MaCcHOI0 MMOBEACHHS TIpH paboTe ¢ BellleCTBaMH,
a TaKXKE B CUTYaIUSIX, YTPOXKAIOIINX 3I0POBBIO U XKU3HH JHONIEH;

CIOCOOHOCTH MIPUMEHSTDH 3HAHUS, MTOTyJIaeMble TP N3YyUCHUHN XUMUH, JJIsI PEIICHNUS 33124, CBI3aHHBIX C OKPY KaIOIICH
MIPUPOTHON CpeoH, I MOBBILICHUS YPOBHS KOJOTHUECKOM KYJIbTYPhl, 0CO3HAHUS ITTOOATBHOTO XapaKTepa HKOJIOTHIECKUX
pobJieM U MyTel UX pelIeHus: HOCPEICTBOM METOA0B XUMHUH, SKOJIOTHYECKOT0 MBIIIJICHHUS, YMEHUSI PYKOBOACTBOBATHCA UM
B [TI03HABATEIHLHOW, KOMMYHHUKATUBHOHN M COITUATBHON TIPAKTHKE.

METANPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeAMETHBIX Pe3yIbTaTOB BRLACIAIOT 3HAYNMEIE IS (POPMUPOBAHUSI MUPOBO33PECHHUS OOIICHAYIHBIC
MOHATHUSA (3aKOH, TEOPHUs, IPUHIIMII, TUTIOTE3a, (PAKT, CUCTEMA, MMPOLIECC, SKCIIEPUMEHT U APYTOE.), KOTOPHIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX NPEAMETax U MO3BOJISIFOT HA OCHOBE 3HAHWH M3 STHUX MPEIMETOB ()OPMHPOBATH
IpeACTaBIICHHE O IETIOCTHOW HayIHOU KapTHHE MUpPA, H YHUBEPCAJIBHEIC yaeOHbIe NecTBIA (TI03HABATEIFHBIE,
KOMMYHHKATHBHEIC, PETYISITUBHBIC), KOTOPBIE 00ECIIEYNBAIOT POPMUPOBAHNE TOTOBHOCTH K CAMOCTOATEIIEHOMY
IUTAHUPOBAHHIO U OCYIIECTBICHUIO YUEOHOH NeSITEeNbHOCTH.

IMo3HaBaTe/IbHBbIE YHUBEpPCAIbHbIEe YUeOHbIE TelicTBUSA
ba3zoBble Jjornyeckue eiicTBus:

YMEHHMA UCIOIB30BATh NPUEMBI JIOTHYECKOT'O MBIIIIEHUSI IPY OCBOCHUH 3HAHUMN: pacCKpbIBaTh CMbICI XUMUYECKUX
MOHATUH (BBLACTISITh UX XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBA3b C APYTUMHU MOHITHUAMU), UCTIOIB30BAThH
MOHSTHSA 7151 0OOBSICHEHHS OTACTBHBIX (DaKTOB U SBJICHUH, BRIOMPATh OCHOBAHUS U KPUTEPHUH ST KIIACCU(PUKALIII
XIMAYECKUX BEIIECTB M XUMUIECKUX PeaKIni, yCTaHABIMBATH IIPHYMHHO-CIICACTBEHHBIC CBSI3H MEKAY OOBEKTaMHU
W3YYEHUS, CTPOUTH JIOTHUECKUE PACCYkIEeHUS (WHAYKTUBHBIC, IEAYKTUBHBIC, 10 aHAJIOTHH), IEJIaTh BBIBOJBI U 3aKITIOUYCHUS;

YMEHHUE MIPUMEHSTH B MIPOIIecCe O3HAHMS HOHATHS (IIPEAMETHEIE U METalpeIMETHEIC), CHMBOJIHYCCKAE (3HAKOBEIC)
MOJIENIH, UCTIONIb3YEMbIE B XUMHH, TPeoOPa30BhIBATh ITUPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIEC MTPEICTABICHUS —
XUMHYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMU4eckas (opMyiia i ypaBHEHHE XUMHUECKON PEeaKIUu — MIPU PEIIeHUH Y4eOHO-
MI03HABATEIBHBIX 33124, C YIETOM 3TUX MOAEIBHBIX MTPEICTABICHIH BBIIBISATE M XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKU
H3yJaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUIECKUX PEaKIHid, BELIBIITH O0MINE 3aKOHOMEPHOCTH, IIPHYUHHO-
CJIEJICTBEHHBIC CBS3H U IPOTUBOPEUHSI B M3YYaEMBIX MPOIIECCaX U SIBICHUSIX.

Ba3oBrble ucciieoBaTeIbCKIe AeHCTBUA:

YMEHHE UCTIONB30BATh NIOCTABJIEHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUS, & TAKXKE B KAUYECTBE OCHOBBI 151
(hopMHPOBaHIS THIIOTE3HI TI0 POBEPKE MPABIIILHOCTH BRICKA3BIBAEMBIX CYKICHUH;

MpUOOPETEHUE OIBITA TI0 TNIAHUPOBAHHIO, OPTaHN3AIIMU U TIPOBEACHUIO YUSHHUECKUX SKCIIEPUMEHTOB, YMEHHE
HaOFOIaTh 32 XOJJOM IIPOIIecca, CAMOCTOSITEEHO IPOTHO3UPOBATE €TO PE3yNbTAaT, (GOPMYIHPOBATE 00OOIICHNUS U BBIBOIBI IO
pe3yabpTaTaM IPOBEIEHHOTO OMNBITA, HCCIEIOBAHNS, COCTABIATE OTYET O MPOJICIaHHOH padoTe.

PaGorta ¢ undopmanmeii:

YMEHHE BBIOMPaTh, aHAIN3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIUIO PA3IMYHBIX BUAOB U (POPM IPEACTABICHNS,
MOJTy9aeMyI0 U3 Pa3sHbIX HCTOYHHUKOB (HAYYHO-TIOMYJIIpHAs TUTEpaTypa XMMUYECKOTO COACPKaHMs, CIIPaBOYHBIE ITOCOOUS,
pecypcel IHTepHeTa), KPUTHYECKH OLIEHUBATH IPOTHBOPEUHNBYIO U HEOCTOBEPHYIO HH(OPMAILIHIO;

YMEHHUE IPUMEHSTh pa3IndHbIe METOBI M 3aIIPOCHI NP IMOUCKE M 0TOOpe HH(OPMALIUU U COOTBETCTBYIOIINX JaHHBIX,
HEOOXOMMBIX JUISl BBIOJHEHHS yUeOHBIX U MO3HABATEIBHBIX 33144 ONPECIEHHOIO THIIA, TPUOOPETEHHUE OMBITa B 00IaCTH
UCIIOIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOT U, OBJIa/IEHHE KYJIbTypOi aKTHBHOTO HCIIOJIb30BAHUS
Pa3IUYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSTENIFHO BRIONPATh ONTUMAJIBHYIO (popMy IpencTaBIeHNs HHPOPMALIUH 1



WJLTIOCTPUPOBATH PelllaeMbIe 3aJ[aul HECJOXKHBIMU CXEMaMH, THarpaMMaMH, IPYTUMH (hopMaMu rpaduKu U UX
KOMOMHAIUSIMH;

YMEHHE UCTIONb30BATh U aHAIU3UPOBATD B Ipoliecce YIeOHON U HCCIeI0BATEIbCKON IeATeIbHOCTH HHPOPMALIUIO O
BIIMSIHUM IPOMBIIIJIEHHOCTH, CEJILCKOT0 X03s1ICTBa U TpaHCIIOpTa Ha COCTOSHUE OKpY Karollel IpUpOAHOI cpenbl.

KoMMyHHKaTHBHBIE YHUBepCAIbHbIe Y4eOHbIe JeicTBUS:

YMEHHS 33]1aBaTh BOIPOCHI (B X07e Juaora u (MJI1) TUCKYCCHH) IO CYIIECTBY 00CYXTaeMOi TeMbl, OpPMYITHUPOBATHL CBOU
TPETIONKECHUS] OTHOCUTEIIFHO BBITIOIHEHHUS TIPEIUIOKEHHOM 33124,

YMEHHSA MPEICTABIIATh MOJIyYEHHBIE PE3YJIbTaThl IO3HABATENBHOM NEATETFHOCTH B YCTHBIX M MMUCEMEHHBIX TEKCTAX;
JenaTh MPE3EHTAIIHIO PE3YIFTATOB BEITOIHEHNS XUMHIECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OIIBITA, Ta00PaTOPHOM
paboThI IO MCCIIeI0BaHUIO CBOMCTB BEIIECTB, Y4eOHOTO IIPOEKTA);

YMEHUS YIeOHOTO COTPYTHUIECTBA CO CBEPCTHUKAMH B COBMECTHOH IMO3HABATENHFHOM U MICCIEIOBATEIbCKOIM
JESITENbHOCTH MIPU PeIICHUH BOHUKAIOIINX IPO0JIeM Ha OCHOBE y4UETa OOIIMX HHTEPECOB U COTIACOBAHUS MTO3HIIUI
(o6cyxnenusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBD), KOOPAWHALHS COBMECTHBIX IEHCTBHM, ONIpeIeIeHne KPUTEPHUEB IO
OIICHKE KaueCTBa BBHITIOJIHEHHOW Pa0OThI U IPYTHE).

Peryn1siTuBHbIe yHHBepcaJIbHbIe YUeOHbIe 1eliCTBHS:

yMEHHE CaMOCTOSTEIBHO OIPEIEISITh LENH A TeIbHOCTH, IUTAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPH
HEOOXOMMOCTH KOPPEKTHPOBATH CBOIO JICATEILHOCTh, BEIOUpATh Hanboiee 3 QpekTHBHBIC CrIOCOOBI peleHus YIeOHBIX U
MO3HABATEIIBHBIX 33]1a4, CAMOCTOSTEIIBHO COCTABIIATH UITU KOPPEKTHPOBATH MPEITI0KEHHBIN aITOPUTM JCUCTBHUN IPH
BBIMIOJIHEHUH 33/IaHUH ¢ YYETOM TOJyYeHHS HOBBIX 3HAHHH 00 M3ydaeMbIX 00BEKTaX — BELIECTBAX U PEAKIHIX, OLICHHBATD
COOTBETCTBHUE MOIYYSHHOT'O PE3yIbTaTa 3assBJICHHOM IIe/H, YMEHUE UCTIOIb30BaTh U AHATU3UPOBATH KOHTEKCTHI,
npeiaraeMble B yCIOBUH 331aHHH.

NPEJIMETHBIE PE3YJIBTATbBI

B cocraBe nmpeIMETHBIX Pe3yJIbTaTOB MO0 OCBOCHUIO 0013aTEIHFHOTO COICPKaHM, YCTAaHOBIIEHHOTO JIAaHHOH (heiepaibHON
pabouell mporpaMMOi, BBIIEIISIOT: OCBOSHHBIC O0YJYAIOIIUMHCS HAyJHBIC 3HAHMSI, YMEHHUS U CITOCOOBI IEHCTBHIA,
cnierdrIecKue U MPEeIMETHON 00IacT « XUMUS», BUBI NEATSILHOCTH TI0 TIOJIYYEHHIO HOBOTO 3HAHHMS, €TO
WHTEpIpeTaly, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YYeOHBIX U HOBBIX CHTYaIlHsX.

K xoHIy o0y4eHus B 8 Kiiacce peIMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y
00yYaroIMXCsl yMEHUI:

®  PacCKpHIBaThb CMBICT OCHOBHBIX XUMHYIECKUX MOHSATHIA: aTOM, MOJICKYJIa, XUMHICCKUHN IIEMEHT, IIPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OHOPOIHAS ¥ HEOJTHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas I0JISI XUMHYECKOTO DJIEMEHTa B COSIIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KACIIOTa, OCHOBAaHUE, COJIb, AIEKTPOOTPUIIATEIIFHOCTD, CTENICHb OKHCIICHHS, XUMHYECKasl PEaKIHsl, KIACCU(UKAIIHS
peakuuii: peakui COSIMHEHMS, PEaKIIUU PA3IOKeHIS, PEaKIINU 3aMeIIeHHsI, PEaKIIny 0OMeHa, 3K30- U DHIOTEPMHIICCKIE
peaKkuuu, TETIOBOK YPQPEKT peaKkiuu, APO aTOMa, SJIEKTPOHHBIHN CJI0H aToMa, aTOMHasi OpOUTallb, palnyc aToMa,
XHMAYeCKasi CBSI3b, IIOJIPHAS M HETIONIpHAs KOBAJICHTHASI CBSI3b, HOHHAS CBSI3b, HOH, KATHOH, aHUOH, PaCTBOP, MaccoBast
JIOJIs BelecTBa (MPOIIEHTHAS! KOHIIEHTPAIUs) B PaCTBOPE;

L WUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U MPUMCHATDH 3TU MMOHATUA ITPU OIIMCAHUU BCUICCTB
U WX IPEBpAICHUI;

®  HCIOJIB30BAaTh XUMHUYCCKYIO CHMBOJIMKY JUISL COCTABJICHUS (DOPMYIT BEIIECTB U YPaBHEHUH XMMUIECKUX PEaKIHil;

e  OIpENeNATh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COSANHEHUSIX, CTETICHh OKUCIICHHUS DJIEMEHTOB B
OMHAPHBIX COCTUHEHUSAX, TPUHAJICKHOCTD BEIIECTB K ONMPEICIEHHOMY KIIacCy COeTUHEHUI 10 (hopMyTiaM, BUJ XUMHUECKOM
CBs3M (KOBaJIEHTHAsA U HOHHAs) B HEOPraHMUECKUX COCTUHEHHUSX;

e  packpbiBaTh cMbIch Ilepuoauueckoro 3akona J[. Y. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAaHKE IEPUOIUIECKOI
3aBUCHUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB OT X IONI0KeHUs B [leproanyeckoli cucreMe, 3aKOHOB COXPAHEHUS MACCHL
BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOIrapo;

o OTIMCHIBATh U XapaKTePH30BaTh TaOMnuHyIo hopmy Ilepronuueckoil CHCTEMBI XUMHUECKHX IEMEHTOB: Pa3IHNyaTh
MOHATHSA «TJIaBHas noArpymnna (A-rpynmna)» u «modounas noarpymnna (b-rpymma)», Majble 1 00JbIINE MEPHObI, COOTHOCHUTh
0003HaYeHUs, KOTOpBIC UMetoTes B Tabnuie «[lepuoanyeckas cuctema xuMudeckux anementoB . . MenaeneeBay ¢
YHUCIIOBBIMHU XapaKTEPUCTUKaMHU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi Apa, 00Iee YncIIo 3JIEKTPOHOB
Y pacrpeiesieHre UX 0 3JIEKTPOHHBIM CIIOSIM);



e  KIacCH(pHUIUPOBATH XUMHUYCCKUE dJIEMEHTHI, HEOPIraHNUECKHE BEIIECTBA, XUMUYECKUE Peakuu (10 YUCTY M COCTaBY
YYaCTBYIOIIUX B PEAKIIMH BEIICCTB, 110 TEIUIOBOMY 3PQEKTY);

e  XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPIK/1asi ONMCAHNE
IIpUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX peaKLuii;

e  [IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS
XUMHUYECKUX [IPEBPAILEHUH B pa3InYHbIX YCIOBHUSAX;

e  BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO K MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJI0 XUMHUYECKOTO 3JIeMEHTa
10 (opMyJie COSTIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUIECKOM PEaKIui;

e  [PUMEHSITH OCHOBHBIE OIEPALIMU MBICIUTEILHON AEATEIBHOCTH — aHAIN3 U CUHTE3, CpaBHEHHE, 000011IeHN e,
CHUCTEMAaTHU3aIUI0, KIIACCU(HUKALINIO, BBISIBIEHUE IPUUYUHHO-CIIEACTBEHHBIX CBA3EH — JIA N3Y4YEHUS! CBOMCTB BEILIECTB U
XHUMAYECKUX PEaKIHi, €CTECTBCHHO-HAYYHBIE METOIBI IIO3HAHNS — HAOIOACHHUE, I3MEPEHUE, MOACTUPOBAHHE, SKCIICPUMEHT
(peanbHbI U MBICIIEHHBIN);

e  CIeOBaTh MPaBUIIAM I10JIb30BAHUS XMMHUECKOH MTOCYI0H U 1a00paTOpHBIM 000pYJOBAHHEM, & TAK)KE MPaBUIIaM
oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUH C HHCTPYKLHUSIMH IO BBITIOIHEHHIO JJAOOPATOPHBIX XHMUYECKHX OIBITOB T10
MOJYYCHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOIA M KUCIOPOAA), IPUTOTOBICHHUIO PACTBOPOB C OMPEACIEHHON
MacCOBOH J10JIel paCTBOPEHHOTO BEIECTBA, IIAHUPOBATH U IIPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI [0 PACIIO3HABAHUIO
PacTBOPOB IIEI0YCH U KUCIIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, (heHoNTaIenH, METHIIOPAHK U IPYTHE).

K koniy oOyueHus B 9 kiaacce npeMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy
00yJaroNIMXCsl YMEHHM:

®  PacKphIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATHI: XUMUYCCKUH 3JIEMEHT, aTOM, MOJICKYJIa, NOH, KATHOH, aHHOH,
MIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD, 3JICKTPOOTPHIIATEIbHOCTh, CTENICHh OKUCIICHUS, XUMHUYESCKAs pEaKIus,
XUMHUECKas CBsI3b, TEIUIOBOM 3 (PEKT peakiliu, MOJIb, MOJIIPHBIA 00BEM, pACTBOP, AICKTPOIHUTHI, HEAIEKTPOJIUTHI,
3JIEKTPOJIUTHYECKAs TUCCOIMAIIMS, PEaKIIMA HOHHOTO 00MEHa, KaTalu3aTop, XMMUYECKOEe paBHOBECUE, OOpPATUMBIC U
HEOOpaTUMBIC PEAKIUU, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OKUCINUTEh, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAHOBJICHHUE, AJTIOTPOIHS, aM(POTEPHOCTh, XUMHYECKasl CBA3b (KOBAJICHTHAsI, MOHHAS, METAJLTHYECKas ),
KpUCTaJUTMYECKas PeETKA, KOPPO3Us METAJNIOB, CIIABBI, CKOPOCTh XUMUYECKOM PEaKIIuy, PEASIIbHO A0y CTHMAs
xormnentparys [1JIK BemecTsa;

e  WIIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX NOHATHI U IPUMEHATb 9TH HOHSITHUS IIPH ONUCAHUU BELIECTB
U UX IIPEBPALICHU;

®  HCIOJIB30BAaTh XUMHYECKYIO CUMBOJIMKY JUISl COCTABJICHUS (DOPMYII BEIIECTB U YPAaBHEHUI XMMUYECKUX PEaKIUii;

e  OIpEIeNsATh BAJIGHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B COEIMHEHUAX Pa3IMYHOrO COCTaBa,
MPUHAUICKHOCTE BEIECTB K ONPENEIIEHHOMY KJIACCY COCIMHEHHH TT0 GopMyJiaM, BII XUMHIECCKOH CBSI3U (KOBaJICHTHAS,
MOHHas, METAJUIMYECKas) B HEOPIraHUYECKUX COCTUHEHUSX, 3apsi/l HOHA M0 XUMHUYECKOl (popmyIie, XapakTep cpelibl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAIUIMYECKON PEIETKY KOHKPETHOTO BELIECTBA;

e  packpbiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MeHeneeBa U IEeMOHCTPUPOBATh €0 IOHUMaHKE: OMHUCHIBATD U
XapakTepru3oBaTh TabIU4HYyI0 Gpopmy [leproandeckoil CHCTEMBI XUMHUYECKUX JIEMEHTOB: Pa3IndyaTh MOHSATHUS «TTaBHAs
noarpynmna (A-rpynma)» u «mobdounas moarpymmna (b-rpymma)», Mansie 1 O0NbIINE IEPUOIBI, COOTHOCHTH 0003HAYCHUS,
KOTOpBIE IMEIOTCS B TIEPHOANICCKON TAOIHUIIE, C YHCIOBRIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XHMHUECKHIX IEMEHTOB
(cocTaB u 3apsin sapa, o0Iee YUCIO ANEKTPOHOB U PACIIPENISIICHUE UX 110 SJIEKTPOHHBIM CJI0sIM), OOBSACHATH 00IIIHe
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JIEMEHTOB U MX COCIUHEHHI B IIpeesiaX MaJbIX IEPHOIOB U TIIaBHBIX MOATPYIIII C
yqéTOM CTPOCHUS UX aTOMOB,

L4 KJIaCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKUE 3JICMCHTDBI, HCOPTAHNYCCKUEC BCIIECCTBA, XUMHUYCCKNUE PECAKIINN (HO YHUCIIy U COCTaBy
Y4aCTBYIOIIUX B pCaKIIUH BCIICCTB, 10 TCINIOBOMY B(I)QJGKTY, 110 U3MEHEHMIO CTETIEHEW OKHUCIIEHUS XUMHUYECKUX BHCMCHTOB);

e  XapaKTepH30BaTh (OMUCHIBATH) OOIIHME U CTICITU(PUICSCKAE XUMUIECKHAE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIIECTB,
MOJITBEPIKAasl ONHUCAHUE TPUMEPaMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKLUH;

®  COCTaBIISITh YPABHEHUS JIEKTPOIUTHICCKOMN TUCCOIMAIIMN KUCIIOT, IETIOUYEH 1 COJNEH, TIOTHBIE U COKpAIIEHHBIC
YpaBHECHUS peaKInii HOHHOTO OOMEHa, YPaBHEHHS PEaKIHid, IIOATBEP)KJAIOIINX CYIIECTBOBAHNE TCHETHUECKOM CBA3U MEXKITY
BEIICCTBAMH Pa3IIMYHBIX KJIACCOB;

®  pacKphIBaTh CYIIHOCTh OKHUCIHMTEILHO-BOCCTAHOBHTEBHBIX PEAKINII MOCPEICTBOM COCTABIICHHUS DIIEKTPOHHOTO
OanaHca 3THX peaKuui;



e  [POTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOSMOXKHOCTH NMPOTEKAHUA XUMUYECKIX
IIPEBpAILEHUI B pa3IMYHbIX yCIOBUSAX;

e  BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJI0 XUMHUYECKOTO 3JIeMEHTa
10 (opMyJie COSTIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUIECKOM PEaKIui;

e  coOoIaTh MpaBmia MOJIb30BAHMUS XUMHUECKOH MOCYION M 1a00paTOPHBEIM 000PYAOBAHUEM, a TAKXKE IpaBUIIa
oOpalieHust ¢ BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSIMU TI0 BBITIOIHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB 110
MOJTyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa M YTIICKUCIIOTO ra3a);

e  TPOBOIMTH PEAKIINH, TOJATBEPIKAAIOIINE KAYSCTBEHHBIH COCTAaB Pa3IMYHBIX BENIECTB: PACIIO3HABATH OMBITHBIM ITyTEM
XJIOpUA-, OpOMHUI-, HOJUI-, KapOoHaT-, PocdaT-, CUITUKAT-, CyIb(ar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHUSI X HOHBI
U3yUYCHHBIX METAJIIOB, IIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

e  PUMEHATH OCHOBHEIE OTIEPAIIH MBICIIUTEIHHON AEATEIFHOCTY — aHAIN3 U CHHTE3, CPaBHEHHUE, 0000IIeHNE,
CHCTEMAaTH3aIHIO, BEISIBIICHIE IPUINHHO-CIICACTBEHHBIX CBA3EH — ISl N3YyUCHHUS CBOIMCTB BEIIECTB M XMMUIECKUX PEaKIIHi,
€CTECTBEHHO-HayYHbIE METO/IbI TIO3HAHUA — HAOJI0JeHHEe, U3MEPEHUE, MOJISIUPOBAHUE, SIKCIIEPUMEHT (peabHbIi 1
MBICJICHHBIH ).

TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBO 4acon
HanMmeHnoBanme OTHYECTBO HACO
DJlIeKTPOHHbIE (LH(POBBIE)
Nem/m | pa3gesioB U TeM
KonTtpoabHbie IIpakTnyeckue o0pa3oBaTeJibHbIE PeCypChbl
MPOrpaMMbl Bcero

pa6oThI padoThI

Pazjean 1. [lepBonavyanbHble XUMUYECKHE TOHATHS

XUMHSA — BaKHas

001acTh
11 €CTECTBO3HAHMS U 5 2 bubmmoreka
. i ITOK https://m.edso0.ru/7f41837¢
NPaKTHYECKOI

JCATCIIBHOCTH YCJIOBCKA

12 Bemectsa u 15 1 bubanoreka
) XUMHUYECKUE PEaKIIUU IIOK https://m.edso0.ru/7f41837¢
Hroro mo pazneny 20

Pazjen 2. Baxneiilne npeacTaBuTe I HEOPraHMYECKUX BEIIECTB

21 Bozayx. Kucnopon. 6 Bbubnuorexa
' ITonstre 06 okcHgax IIOK https://m.edso0.ru/7f41837¢
29 Bonopoa.Ilonstue o 8 1 Bbubnuorexa
' KHCJIOTaX U COJSIX IIOK https://m.edsoo.ru/7f41837¢
23 ﬁ(())ﬂa. chsg OpbL- 5 1 1 bubmuotexa
' HATH IIOK https://m.edsoo.ru/7f41837¢
OCHOBAHUAX
OCHOBHBIE KJTaCChI
2.4 HEOPraHUYECKUX 11 1 1 bubimorexa
' p 9 LIOK https://m.edso0.ru/7f41837¢c
COCIIMHECHUM
Hroro mo pazneny 30

Paznen 3. llepuonnuecknii 3axkon n Ilepnoanveckas cucrema xumudeckux 3jeMeHToB JI. U. MenpneseeBa. Ctpoenue
aTOMOB. XUMHI4YecKasi CBI3b. OKHCIUTEIHHO-BOCCTAHOBUTEIbHbIE PeaKINU




Tlepuonuueckuii 3akoH
u [lepunognueckas
31 CHUCTEMAa XUMHYECKHUX 7 bubnuoreka
' anementos /1. U. LIOK https://m.edso0.ru/7f41837¢
MenpeneeBa. Ctpoenue
aToMa
Xumuaeckast CBSI3b.
32 OkucnureasHo- 8 1 bubmoTeka
' BOCCTaHOBHTEIILHBIE IIOK https://m.edso0.ru/7f41837¢
peaxuu
Hroro 1o pazaen 15 bubmotera
pasiely LIOK https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmotera
p P LIOK https://m.edso0.ru/7f41837¢
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10 I[TPOI'PAMME
9 KJIACC
KoauyecTBo yacoB
No ni/nt HanmMeHoBaHue pa3ieioB u dnekTpoHHbIe (1IU(POBHIE)
- TeM NPOrpaMmbl Beero Kontponbubie | [IpakTu4yeckne | oGpazoBaTeibHBIE PECYPCHI
padoThI padoThl
Pa3pen 1. BemecTBo M1 XUMHYECKHE PeaKIMA
[ToBTOpEHME U yrayOiieHue
11 3HaHUI OCHOBHBIX Pa3/IeiioB 5 1 bubimorexa
: pasi LIOK https://m.edsoo.ru/7f41a636
Kypca 8 kacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka
' XAMHAYECKUX PEaKInii IIOK https://m.edsoo.ru/7f41a636
Lo [y e | s | L | b
' A HHAHIL IIOK https://m.edsoo.ru/7f41a636
PEaKIuy B pacTBOpax
Hroro o pazneny 17
Pa3nea 2. HemeTaiibl M X COeTUHEHHUS
OO01mas xapakTepucTHKa
2.1 XHMIFCCKIX S]CMEHTOB 4 ! f[lglgﬁfe;?/m eds00.ru/7f41a636
VIIA-rpynmnsl. I'anorenst pS./iM. :
OO0mas xapakTeprcTHKa
29 XUMHUYECKUX JIeMEHTOB VIA- 6 bubnuoreka
' rpymimsl. Cepa u eé OK https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mmas xapaKTepucTHKa
23 XUMHUYECKUX PIIEMEHTOB VA- 7 1 bubnmuoreka
' rpynmsl. A3ot, Gochop u ux IIOK https://m.edsoo.ru/7f41a636
COCIMHECHUS
O611as XapakTepUcTHKa Bubmioreka
2.4 ngqucKEx 3H£M6HTOB IVA- 8 1 2 HOK https://m.edso0.ru/7f41a636




TpyIIIBL. YTIEpOa U KPEMHHUH
U UX COCTUHEHHS
Hroro o pazneny 25
Pa3nen 3. MeTa/ibl M MX COeAUHEHUS
3.1 OO0mue cBoCTBa METAIIIOB 4 bubsmorexa
' B ITOK https://m.edso0.ru/7f41a636
32 Baxxneiimme MeTasl 1 uX 16 1 bubnuoreka
' COEUHEHHS IIOK https://m.edsoo.ru/7f41a636
Hroro o pazneny 20
Paznen 4. Xumust 1 okpy:kamomas cpeaa
41 BemectBa 1 maTepuansi B 3 Bubnuoreka
' JKU3HU YeIOBeKa IIOK https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
PesepBHOE Bpems 3 bubsmorexa
p P LOK https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB T10 68 4
[NPOI'PAMME
MNOYPOUYHOE IINIAHUPOBAHHUE
8 KJIACC
Koax-
BO JlonoJsHuTEAbHAS
New/m | Tema ypoka 4ACOB Jdara daekTponHbIe H(pPoOBLIE uHpopManus
u3yyenusi | oOpasoBaTeibHbIE pecypchl
Bcero
IIpenmer xumuu. Ponb EuGnnorexa
1 XMMUH B ’KM3HU YEJIOBEKA. 1 05.09.2023 TTOK https://m.edso0.ru/f0d210c §1-2
Tena u BemecTsa
IIpaktudgeckas padora Ne 1
«IIpaBwnita paboTHI B Enbmiorexa
2 J1a00PATOPUH U IPUEMBI 1 07.09.2023 TTOK https://m.edsoo.ru/f0d23dc
oOpaileHus ¢ 1abopaTopHbIM
000pyTOBaHHEM)
HucTsle BEUIECTBA U CMECH. EuGnnorexa
3 CHOCO? Bl PASICHEHIA 1 12.09.2023 LIOK https://m.edsoo.ru/ff0d26ca ¥4
cMmecei
[Ipaktuaeckas padora Ne 2
«Pa3nenenue cmeceii (Ha bubnuorexa
4 MPUMEPE OUUCTKH 1 14.09.2023 IOK https://m.edsoo.ru/ff0d28c8
MIOBapEHHON COJIH)»




duzryecKkre 1 XUuMHYECKHE

Bubnnoreka

5 SIBJICHMSI. X UMUYECKas 19.09.2023 LTOK https://m.edso0.ru/ff0d37fa §6
peakuus

6 ATOMBI I MOJICKYJIBI 21.09.2023 buGmiorexa §7

R IIOK https://m.edsoo.ru/ff0d2a6¢

[IpocTrie u crnoxHbIE bubnuoreka

! BEIIECTBA 26.09.2023 OK https://m.edsoo.ru/ff0d2a6¢c 38-9
XUMHYECKHUE DIIEMEHTBI.
OTtHOCUTEIIbHAs aTOMHAs bubnmoreka

8 Macca. 3HaKku (CHMBOJIBI) 28.09.2023 IOK https://m.edsoo.ru/ff0d2be8 §10-12
XHMMYECKUX 3JIEMEHTOB
3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB. XUMHYECKas Bubnnoreka

9 ¢dopmya. OTHOCHTEbHAST 03.10.2023 IIOK https://m.edsoo.ru/ff0d2eae 313-14
MOJIEKYJIIpHas Macca
MaccoBasg nonsa Bubmorexa

10 XMMHYECKOTO JIEMEHTA B 05.10.2023 ) §15
S — IIOK https://m.edsoo.ru/ff0d350c

11 BanentHocTh XUMHYECKHX 10.10.2023 bubnmoreka §16
JJIEMEHTOB T IIOK https://m.edsoo.ru/ff0d323c
CoctaBnenue GopMyi 1o bubnuoreka

12 BaJICHTHOCTH 12.10.2023 IIOK https://m.edsoo.ru/ff0d3al6 317
ATOMHO-MOJICKYJIIPHOE bubnmoreka

13| yucume 17.10.2023 | 110k https:/im.edsoo.ru/ffoddso | 318
3aK0H COXPaHEHHS MaCChI EuGamorexa

14 BEIIECTB. XUMUUYECKUE 19.10.2023 [TOK https://m.eds00.ru/ff0d3bss §19-20
YpaBHEHUS
Knaccuduxanms
XMMMUYECKUX PEAKLIUH bubnuorexa

15 (coenuHEHUS, Pa3IOKEHUS, 24.10.2023 LIOK https://m.edsoo.ru/ff0d3f34 821
3aMelleHus, 0OMeHa)
M. B. JlomoHOCOB —
YUYEHBIA-DHIUKIIONECIUCT. Bubnuoreka

16 O6o06uenne u 26.10.2023 ITOK https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alMsl 3HaHWI
Kontpoabnas padora EuGnnorexa

17 Nel o teme «BemiecTsa u 14.11.2023 [TOK https://m.eds00.ru/ff0d4290
XUMHUYECKUE PEAKITHI
KonnyecTBo BeniecTna. Bubnnoreka

18 Mous. MonsipHas macca 16.11.2023 LOK https://m.edsoo.ru/ff0d5230 §36
Brrancnenus konm4decTsa,
MacChI BEIIECTBA I10 bubnmoreka

19 YPaBHEHHSAM XHUMHYECKUX 21.11.2023 IMOK https://m.edsoo.ru/ff0d5708 337
peaKkiuit

20 Kucnopot. Crioco6bt 23.11.2023 | Pubmaorexa §22

MOJIYUCHHUA KUCTIOpOoaa B

ITOK https://m.edsoo.ru/ff0d497a




1a60paToOpuu U
MIPOMBIILICHHOCTH.

dusnyeckrue U XUMUUECKIE
CBOMCTBA KHCJIOPOJA
(peakuu OKUCIICHUS,

Bubmnoreka

21 ropenue). [Tousarue 06 28.11.2023 OK https://m.edsoo.ru/ff0d4614 §23-24
okcuzax. [Ipumenenne
KHCIIOpoJa
Bo3xyx — cmech razos.
Cocras Bo3nyxa. Kucnopon Bubnmuoreka )
22 — DIIEMEHT U IIPOCTOE 30.11.2023 IOK https://m.edsoo.ru/ff0d448e §26-27
BenrecTtBo. O30H
TerutoBoi 3¢ dexT
XUMHYECKOW PEaKIInH,
IIOHATHE O bubnnoreka
23 TEPMOXMMHUYECKOM 05.12.2023 OK https://m.edsoo.ru/ff0d4790
ypaBHEHUH, DK30- U
SHIOTEPMUICCKHUX PEAKITUIX
TorumBo (HETh, yroiab U
MeTaH). 3arps3HeHHe bubnuoreka
24 BO3/yXa, CIIOCOOBI €T0 07.12.2023 IIOK https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAICHHS
[IpakTrueckas padora Ne 3
o teme «llomydenue u bubnmoteka
25 cobupaHue KUCIOpoIa, 12.12.2023 LOK https://m.edsoo.ru/ff0d4ae2
HW3Y4YEHUE €TO CBOMCTB)
Bopopon — aneMeHT u
bubnuoreka
26 e e o 14.122023 | 110K https://m.edsoo.ru/ffodaddo | 328
dusnyuecKkre 1 XUMHYCCKHE EuGimoTexa
27 lc_}g OHCTBA BOJIOPOA. 19.12.2023 ITOK https://m.edsoo.ru/ff0d4dd0 329
pHUMEHEHHE BOJOPOIa
ITonsiTvie 0 KUCIIOTAX U bubnuoreka
28 COTIsIX 21.12.2023 IHOK https://m.edsoo.ru/ff0d50d2
[paxtuaeckas padorta Ne 4
1o teme «Ilomyuenue u bubnuorexa
29 cobupanue Boaopo/a, 26.12.2023 LIOK https://m.edsoo.ru/ff0d4f42
H3YYCHHUE er0 CBOMCTBY»
MonsipHblii 00BEM ra3os. bubnuoreka
30 3akoH ABOrazpo 28.12.2023 HOK https://m.edsoo.ru/ff0d542e 338
Breruncienust 00néMa,
KOJIMYECTBA BEIIECTBA Ta3a Bubmorexa
31 110 €O M3BECTHOMY 11.01.2024 IOK https://m.edsoo.ru/ff0d55a0
KOHI/I"IGCTBY BeUICCTBA WJIN
00BEMY
Brrunciiennst 005EMOB ra3oB
32 0 YPaBHEHHIO PEaKI[UH Ha 16.01.2024 bubnuoTeka §39

OCHOBE 3aKOHa 00HLEMHBIX
OTHOIIIEHUH Ta30B

ITOK https://m.edsoo.ru/ff0d5708




duzryecKkre 1 XUuMHYECKHE

Bbubnuoreka

33 CBOHCTBA BOIBI 18.01.2024 L{IOK https://m.edsoo.ru/ff0d587a 331-32
CocTaB OCHOBaHHI. bubnuoreka

34 [ousTHE 00 MHAMKATOPAX 23.01.2024 LIOK https://m.edsoo.ru/ff0d59e2
Boga kak pacTBOpUTENb.
Hacpimenunsie n EuGnnorexa

35 HEHAaCBIIIEHHBIE PACTBOPBHI. 25.01.2024 TTOK https://m.edso0.ru/f0d5h40 §33
MaccoBas 10151 BellecTBa B — :
pacTBope
[IpaxTrueckas padota Ne 5
o teme «[IpuroroBneHue Enbimiorexa

36 PacTBOPOB C OIpeeIEHHON 30.01.2024 LTOK https://m.edso0.ru/ff0d5eba
MacCoOBOM JoJiei — :
PacTBOPEHHOTO BEIIECTBA»

37 Pemrenue 3agau 01.02.2024 bubmorexa

A R LOK https://m.edsoo.ru/ff0d4dd0

Koutpoabnas pa6ora EuGimorexa

38 Ne2 nio Teme «Kucmopos. 06.02.2024 LIOK https://m.eds00.ru/f0d6342
Bomopoa. Boga» — *
OKCHIBI: COCTaB,
KJIaCCHU(DUKAIIHSA, Bubnuoreka

3 HoMeHKJIatypa. [lomyyenue 08.02.2024 IMOK https://m.edsoo.ru/ff0d664e 340
OKCHJIOB
XUMHUYCCKHE CBOMCTBA bubnuoreka

40 KHMCJIOTHBIX, OKCUIIOB 13.02.2024 IIOK https://m.edsoo.ru/ff0d664e 340
OCHOBaHHSA: COCTaB, EuGamorexa

4l KraccHpuiais, 15.02.2024 ITOK https://m.edsoo.ru/ff0d67ca ¥4l
HOMEHKJIATypa
XUMUYECKHE CBOMCTBA Bubnuoreka

42 OCHOBaHHH 20.02.2024 IIOK https://m.edsoo.ru/ff0d67ca 42
AMpoTepHBIE OKCHIBI U

43 22.02.2024 §43
TUJIPOKCULBI
Kucnotsl: cocras, EuGimorexa

a4 KaccuuKais, 27.02.2024 IIOK https://m.edsoo.ru/ffOdfee2 344
HOMEHKJIATypa

45 ITosyuenue u xuMudeckue 29 02.2024 bubnuorexa §45
CBOMCTBA KUCJIOT R IIOK https://m.edsoo.ru/ff0dfee2
Conu (cpennue):
HOMEHKIIaTypa, CIIOCOOBI Bbubnuorexa )

46 MOJTyYCHUSI, XUMUYECKHE 05.03.2024 IIOK https://m.edsoo.ru/00ad9474 §46-47
CBOIiCTBa
[IpakTrueckas padora Ne 6.
Pemenne

47 JKCIIEPUMEHTAIBHBIX 3a/1a4 07.03.2024 Bubnuoreka

o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
COEIMHEHUI»

IIOK https://m.edsoo.ru/00ad9b7c




I'eneTnueckas cBs3b MCXKIY

Bubnnoreka

48 KJ1aCCaMU HEOPraHMECKHX 12.03.2024 LTOK https://m.eds00.ru/00ad9a50
COCJIMHEHUH
O000111eHIE U Bbubnuoreka
49 CHCTEMAaTHU3AIIMS 3HAHUI 14.03.2024 IOK https://m.edsoo.ru/00ad9ch?2
Kountpoabnas padora
Ne3 o reme "OcHOBHBIC bubnnoreka
50 KJIACChI HEOPraHMYECKUX 19.03.2024 IMOK https://m.edsoo.ru/00ad9ela
coequHeHui"
[lepBBIe MOMBITKA
KJIaCCU(PUKAIIH EuGimorexa
51 XUMHUYECKUX JICMEHTOB. 21.03.2024 LTOK https://m.edso0.ru/00ad9ffa §49
[TonsiTHE O TpymNIIax
CXOJHBIX DJIEMEHTOB
Ilepuoauueckuii 3aKoH U
[Tepuonuueckas cucrtema bubnuoTeka
52 XUMHMYECKUX DIIEMEHTOB /. 02.04.2024 LIOK https://m.edsoo.ru/00ada52¢ 350
U. Menneneena
IIepuoasl, rpynmsl, bubnuoreka
53 MOJTPYIIIBI 04.04.2024 ITOK https://m.edsoo.ru/00ada52c 331
Crpoenne aromoB. CoctaB bubnnoreka
>4 aTOMHBIX siep. M30ToIbI 09.04.2024 IMOK https://m.edsoo.ru/00ada342 332
CrtpoeHue 37IeKTPOHHBIX
000J104eK aTOMOB bubnuoreka
55 sneMenToB Ileproanyeckoit 11.04.2024 IIOK https://m.edsoo.ru/00ada6bc §53
cucteMmsl . . MenaeneeBa
XapakTepucTHKa
XUMHUYECKOTO 3JIEMEHTA 110 EuGioTexa
56 CTO TMOTOACHIIO B 16.04.2024 ITOK https://m.edsoo.ru/00ada824
IIepuoguueckoit cucreme /.
U. Menneneena
3nauenwne [lepuomuyaeckoro
3aKOHA JIJISl pA3BUTHUS HAYKH
bubnuoreka
57 U PAKTHKH. J1. H'.. . 18.04.2024 IOK https://m.edsoo.ru/00ada96e 354
MenpeneeB — y4€HBIH,
MeJaror 1 rpaxIaHuH
DNEKTPOOTPHIIATEIILHOCTh
bubnuoreka
58 aTOMOB XUMHYECKHX 23.04.2024 TTOK htps://m.edso0.ru/00adaab8 §55
3JIEMEHTOB
59 WNonnas xumMudeckast CBs3b 25.04.2024 bubmorexa §56
o IOK https://m.edsoo.ru/00adac34
KoBanenrtnas nossipHas Bbubnuorexa
60 XAMUYECKas CBA3b 30.04.2024 IIOK https://m.edsoo.ru/00adaab8
61 KoBajieHTHas HeToJIsIpHast 07.05.2024 bubnmuoreka
XMMUYECKas CBA3b R OK https://m.edsoo.ru/00adaab9
62 CTereHb OKHCeH s 14.05.2024 | bubmiorexa §57

IIOK https://m.edsoo.ru/00adae28




OKHUCIUTEIBHO-

PAa3JIMIHBIM ITPU3HAKAM.

ITOK https://m.eds00.ru/00adbch0

bubnuoreka
63 BOCCTaHOBHUTEIIbHBIC 1 16.05.2024 LTOK https://m.eds00.ru/00adb076
peakiuu
OKHCIIUTEIN U bubnmoreka
64 BOCCTAHOBHUTEH 1 21.05.2024 IIOK https://m.edsoo.ru/00adb076
O000111eHIE U Bbubnuoreka
65 CUCTEMAaTU3aIs 3HAHUH 1 23.05.2024 IIOK https://m.edsoo.ru/00adb33c
Kountpoabnas padora EuGnnorexa
66 Neq o Teme «Ctpoenue 1 28.05.2024 [TOK https://m.eds00.ru/00adb486
aToMa. XMMHYECKas CBI3b)
PesepBHBIN ypoOK.
bubnnoreka
67 Obobwenne u . 1 |30.052024 1 15k hitps://m.edsoo.ru/00ad9ch?
CUCTEMaTH3aIIMs 3HAHHIH
Pe3epBHBIN ypOK.
bubnuoreka
68 ObobmenHe . 1 31.05.2024 LIOK https://m.edsoo.ru/ff0d61c6
CUCTEMATH3aIIMs 3HAHHH
OBIIEE KOJIMYECTBO HACOB 68
110 [TIPOI'PAMME
9 KJIACC
Koua-
B0 JdonmonnurtenbHas
Nem/m | Tema ypoka 4ACOB Hara 3J‘IeKTpOHHLIe nudposbie uHpopmauus
H3y4eHHust o0pa3oBaTeibHbIE PeCypPChl
Bcero
[leproguueckuii 3aK0H.
Ilepuoguueckas cuctema Bubnuoreka
1 XUMHYECKUX 371eMEHTOB ]I, 1 04.09.2023 ITOK https://m.edso00.ru/00adb59e
. MenneneeBa
3aKOHOMEPHOCTH B
W3MEHECHUHU CBOMCTB bubnuoreka
2 XUMHYECKUX DIIEMEHTOB 1 06.09.2023 ITOK https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 I:g;;?:f o 1 |11.09.2023 |budmorexa
atyp R ITOK https://m.edsoo.ru/00adb7e2
HEOPraHWYECKHX BEILECTB
Bunpr xumnueckou cBsI3u U BuGanorexa
4 THTIBY KpHCTAJLIHHECKIX 1 13.09.2023 ITOK https://m.edsoo.ru/00adbac6
penréTox
KonTpoabnas padora
Nel no Teme «IloBTOpeHue u
5 yriuyOneHne 3HaHWH 1 18.09.2023
OCHOBHBIX pa3/elioB Kypca 8
KJ1accay
Knaccuduxarnms BubnroTeka
6 XUMHUYECKUX PEaklni Mo 1 20.09.2023 §1




OKHUCIUTEIBHO-BOCCT.

peaxium
OKUCIUTEIBHO- BuGmorexa

7 BOCCTaHOBUTEIIbHBIE 25.09.2023 ITOK https://m.eds0o.ru/00adcade §1
peakuu B *
[TonsiTHe o ckopocTu
XUMUYECKON PEaKInu. Bubimoreka

8 [ToHsTHE 0 TOMOIEHHEIX U 27.09.2023 IIOK https://m.edsoo.ru/00adbe9a 33
TeTePOreHHBIX PEaKIIUAX
[ToHsATHE 0O XUMHYECKOM
paBHOBecun. DaKkTOpHI,
BITUSIIOIINE HA CKOPOCTh bubnuoreka

9 XUMHYECKOU PEaKIHH U 02.10.2023 ITOK https://m.edsoo.ru/00adc28c $5
[IOJIOXKEHHE XUMUYECKOTO
paBHOBeCHS
Teopust 2IEKTPOIUTHIECKOMN

10 mucconuanyu. CUIbHBIE U 04.10.2023 f[l/(]fIJ(H/II’lc;tngzlilm edso0 ru/00adcd6s §6
cy1abble AIEKTPOIIUTHI B :

N bubnuoreka

11 Wonnble ypaBHEHUS peaKITHid 09.10.2023 LTOK https://m.eds00.ru/00add448 §9
XUMHUYCCKHE CBOMCTBA
KHCJIOT ¥ OCHOBAaHHM B CBETE Bubimorexa

12 MpeIICTaBICHi 00 . 11.10.2023 IIOK https://m.edsoo.ru/00add5d8
3IEKTPOTUTHUCCKOM
JIACCOLIMALINN
XUMHYECKHE CBOMCTBA
COJICH B CBETE EuGmorexa

13 npe/CTaBICHHiE 00 . 16.10.2023 ITOK https://m.edsoo.ru/00add8b2
AJIEKTPOIUTHICCKOM
JIACCOLIMALINN

. bubanoreka

14 [Tonsitre o THapPONH3E CONEH 18.10.2023 LTOK https://m.eds00.ru/00add9d4 §15
O0600111eHIE U Bubnuorexa

15 CHCTEMATU3als 3HAHUN 23.10.2023 IIOK https://m.edsoo.ru/00addd12
[Ipaktuueckas padora Ne 1. Bubmorexa

16 «Pemerne 25.10.2023 IIOK https://m.edsoo.ru/00addbfa
SKCIIEPUMEHTAIBHBIX 331249
Kontpoabnas padora
Ne2 o Teme bubnuoreka

17 «DNeKTpoIUTHYECKAs 30.10.2023 ITOK https://m.eds00.ru/00addecO
JHUCCOIMANUSA. XUMUUECCKUE E— *
PEaKIui B pacTBOPAX»
OO01mas xapaKTeprcTHKa

18 rajloreHoB. XUMHYECKUE 13.11.2023 E[?I?T]?’[Ts;?/m edsoo.ru/00addfe? §12-13
CBOICTBa Ha NMPUMEPE XJI0pa — )

19 Xunoposoziopost. Consinas 15112023 | Buommorexa §14-15

KHUCJI0Ta, XUMHWYCCKHEC

ITOK https://m.edso0o.ru/00ade104




CBOICTBa, MOIy4EHHE,
IIPUMEHEHHE

[IpaxTuueckas padota Ne 2
o Teme «[lomydyenne

bubanoreka

20 COJISTHOM KHCIIOTBI, H3y4IEeHHUE 20.11.2023 IIOK https://m.edsoo.ru/00ade348
€€ CBOWCTB»
Brruucnenns mo ypaBHEHHSIM
XMUMUYECKUX PEaKIuid, eCliu bubnuotexa
21 OJIMH U3 PEareHTOB JIaH B 22.11.2023 ITOK https://m.edsoo.ru/00ade438
H30BITKE
OO0m1as xapakTeprucTuKa bubnuoreka
22 351eMeHTOB VIA-Tpymms! 27.11.2023 ITOK https://m.edsoo.ru/00ade64a 37
AJIOTpOTIHBIE
MOJU(UKALINN CEPBI.
n Bubmuorexa
23 Haxomﬂemfe CepbI U € 29.11.2023 ITOK https://m.edsoo.ru/00ade64a 318
COCTMHEHUH B TIPUPOJIE.
XWMHYECKHE CBOHCTBA CEPHI
CepoBomopos, CTpoeHHe
’ ’ bubnuotexa
24 (bn:;flqecxne 1 XUMUYECKHE 04.12.2023 LTOK https://m.eds00.ru/00ade802 §19
CBOIiCTBa
Oxkcunpl ceprl. CepHast
KHCII0Ta, (PU3HYeCcKue H bubnmroTeka
25 XUMHUYECKUE CBOMCTBA, 06.12.2023 ITOK https://m.edsoo.ru/00adea28 §20-21
MpUMEHEHHUE
XUMHYECKUE PEaKIIny,
JieKanie B OCHOBE
MTPOMBIIIUIEHHOTO cIioco0a Eubimiorexa
26 MOJYYCHUS CEPHON KUCTIOTHI. 11.12.2023 LTOK https://m.eds00.ru/00adec8a
XUMHUYECKOEe 3arps3HEHIE
OKpY>KaroIlen cpeaspl
COCJTMHEHUSIMU CEPBI
27 Brrancnenne maccoBout 1onn 13.12.2023 Bubnuoreka
BBIXOJIa IPOJIYKTa PEAKIIUH T ITOK https://m.edsoo.ru/00adec8a
OO0mas xapakTeprcTHKa
31eMEeHTOB V A-TpyTIIbL.
bubnuotexa
28 A30T, pactipocTpaHeHHe B 18.12.2023 ITOK https://m.eds00.ru/00adeea6 §23
npupoae, puzndeckue u
XUMHUYECKHE CBOUCTBA
AMMHaK, ero (pU3HIecKue 1 EuGmorexa
29 XHMHUYECKUE CBOMCTBA, 20.12.2023 LTOK https://m.eds00.ru/00adf004 §24
NOJIYUYCHUC U IPUMCHCHHUE
[paktudaeckas padora Ne 3
no teMe «llonyuenue bubnuoTeka
30 aMMHaKa, U3y4eHue ero 25.12.2023 ITOK https://m.edso0.ru/00adf180
CBOMCTB»
A3oTHas KucaoTa, e BuGanorexa
31 (bu3NYECKIe U XUMUIECKUE 27.12.2023 §27

CBOMCTBa

IIOK https://m.edso0.ru/00adf306




Ucnonbs3oBaHue HUTPATOB U
CoJIEll aMMOHHS B KaUeCTBE
MUHEPAJIbHBIX yI00pEHUH.

Bbubnuorexa

32 XUMUYeCKOe 3arpsi3HeHHE 10.01.2024 LIOK https://m.edsoo.ru/00adf518
OKPYXKAIOIIeH cpebl
COCIMHCHMSAMU a30Ta
®dochop. Oxcun pochopa
(V) u dpocdopnas kucrnora, bubmmoTeka )
33 (bu3MYeCKUe U XUMHIECKHE 15.01.2024 ITOK https://m.edsoo.ru/00adf68a §29-30
CBOICTBA, MOJTy4YeHUE
HUcnone3zoBanue pochatos B
Ka4eCTBE MUHEPAITBHBIX En6imorexa
34 yﬂo@eHmf‘ Sarpsnenne 17.01.2024 ITOK https://m.edso0.ru/00adfc20
MPUPOTHON CPEJIbI
dbocharamu
Yraepon, pacnpocTpaHeHUEe
bubnuoteka
35 B MIPUPOJIE, (me/I:JeCKHe u 22.01.2024 ITOK https://m.eds00.ru/00adfd9c §31-32
XAMUYECKUE CBOUCTBA
Oxcunsl yriepoaa, ux
(u3NIECKIe U XUMUICCKUE Eubimiorexa
36 CBOUCTBA. DKOJIOTHIECKUE 24.01.2024 LTOK https://m.eds00.ru/00adfebe §33-34
POOJIEMBI, CBSI3aHHBIC C
okcuaoMm yraepona (IV)
37 YronpHas KUCIIOTa U €€ COJH 29.01.2024 bubmorexa §35
R LIOK https://m.edsoo0.ru/00ae006¢
[IpakTuueckas padorta Ne 4
o teme "[lonyueHue EuGmorexa
38 YIJICKHCIIOTO rasa. 31.01.2024 ITOK https://m.edso00.ru/00ae027e
KauectBenHas peakius Ha
KapOoHaT-HOH"
[lepBoHaYaNbHBIC TOHITHS Enbimorexa
39 00 OpraHUYecKUX BEIIeCTBAX 05.02.2024 ITOK https://m.eds00.ru/00ac054e
KaK O COCAMHEHHSX yTiIeposa
40 | Kpemsuii w ero coenme 07.02.2024 | Dubmoreka §37-38
PEMHIH 1 €T FIHCHHA R IIOK https://m.edso0.ru/00ae080a
IIpaktuueckas padora Ne 5.
Pemenne
SKCIEPUMEHTAIBHBIX 33124 Bubmuorexa
4l o teMe «Baxuelinmmue 12.02.2024 ITOK https://m.edso0.ru/00ae0bf2
HEMCETAJIJIbI U UX
COCAMHCHHUSD)
KonTpoabnas padora
Ne3 o reme «Baxkuetime bubnuoTeka
42 HEMETAILIBI M UX 14.02.2024 LIOK https://m.edsoo.ru/00ae0el8
COCMHCHHUSD)
OOmast xapaKTepUCTHKA
XUMHUYECCKUX DJICMCHTOB — BI/I6HHOTeKa
43 METaJIoB. MeTaumieckas 19.02.2024 §39-40

CBSA3b U METAJUINYECKAS
KPUCTAJUINYECKasl PEIIETKA.

ITOK https://m.edso0o.ru/00ae103e




dusnyeckue cBOMCTBA
METAaJIOB

XHUMHUYECKHE CBOUCTBA
METAJIIIOB.

bubanoreka

a4 DNEeKTPOXUMHICCKHH PsijL 21.02.2024 ITOK https://m.eds00.ru/00ae1156 341
HATPSDKEHUHA METaJIOB
OO61mue crmocoOb! MOTyIeHUS
MeTanoB. CIiaBbl.
Brruucnenns no ypaBHeHUSIM bubmmoTeka
45 XMMUYECKUX PEaKIuid, eCiin 26.02.2024 IIOK https://m.edso0.ru/00ae1156 342
OJIMH M3 pPEarcHTOB
COJICPXKUT MPUMECH
ITonsiTue 0 KOppo3UU bubanoreka
46 METAILJIOB 28.02.2024 LIOK https://m.edso0.ru/00ae1278
47 [{enoynHble METAIIIBI 04.03.2024 bubmorexa §43
R LIOK https://m.edso0.ru/00ae14b2
48 OKCHIBI ¥ THAPOKCHIIBI 06.03.2024 bubnmnoreka §43
HATPHS U KaTusi e LIOK https://m.edsoo.ru/00ae14b2
[I{emoyHO3eMeENbHBIE BuGanorexa
49 MeTamEH  KAUIBHHI 1 11.03.2024 LIOK https://m.edsoo.ru/00ae15e8 §44
MarHui
50 Baskueiinme coemHeHUS 13.03.2024 bubanoreka §45
KaIIbIUs R LIOK https://m.edsoo.ru/00ae15e8
51 O6obmennue . 18.03.2024
CHCTEMAaTH3alLMsl 3HAHUI
JKECTKOCTH BOIBI M CIIOCOOBI bubanoreka
52 e€ ycTpaHeHHs 20.03.2024 ITOK https://m.edso0.ru/00ae1886 345
[IpakTrueckas padota Ne 6 Bubimorexa
53 10 TeMeE 2KGCTKOCTI> B(:vllbl i 01.04.2024 ITOK https://m.eds00.ru/00ac1ae8
METOJTbI €€ YCTpaHCHHUS
54 | Amomummii 03.04.2024 | Pubmorexa §46
JHOMHHIH o IIOK https://m.edsoo.ru/00aelc64
AmMboTepHbIe CBOHCTBA bubanoreka
95 OKCHJIa ¥ THIPOKCHIA 08.04.2024 IIOK https://m.edsoo.ru/00aelc64 §47
56 | Kemeso 10.04.2024 | BromoTEKA §48
T o IIOK https://m.edso0.ru/00ae1d86
OKcHJIBI, THIPOKCHUIBL U
i Bubnnoreka
57 E:I(:JIT)I/I xenesa (1) u xenesa 15.04.2024 [TOK https://m.eds00.ru/00ae35e6 §49
5g | QOobmennen 3 17.04.2024
cHCTEMaTH3alMsl 3HaHUI
IIpakTuueckas padora Ne 7.
59 Pa i pabor 22.04.2024 | PromaoTeKa

Pemenue
SKCIEPUMEHTAJIbHBIX 33724

ITOK https://m.edso0o.ru/00ae3de8




no teMe «BaxxHelmme
METaJUIbl U UX COCAUHEHUS

60

Boruncnenus no ypaBHEHUSIM
XAUMUYECKUX PeaKIuid, eciu
OJIH U3 PEareHToB JaH B
W30BITKE WM COOCPKHUT
npumecH. Beraucnenns
MacCOBOM JIOJIX BBIXOIa
MPOJYKTa PeaKLun

24.04.2024

bubnnoreka
LIOK https://m.edso0.ru/00ae1750

61

O000111eHIE U
cHCTEMATH3als 3HAHUN

29.04.2024

62

Koutpoabnas padora
Ned o Teme «Baxknenme
METaJUIBl U UX COCAUHEHUS

06.05.2024

63

BemecTBa u Matepuasl B
MOBCEIHEBHOM KU3HU
yeJoBeKa

08.05.2024

bubnnoreka
LIOK https://m.edso0.ru/00ae3f50

64

XUMUYECKOe 3arps3HEHUE
OKpY>KaroLIEeN Cpeabl

13.05.2024

bubnnoreka
LIOK https://m.edso0.ru/00ae4270

65

Ponp xumuu B pemiieHuu
9KOJIOTHYECKHX TIPOOIeM

15.05.2024

bubnnoreka
LIOK https://m.edso0.ru/00ae4270

66

PesepBHBIN ypoOK.
O0001EeHE U
cUCTEMaTH3alusl 3HAHUN

20.05.2024

bubnnoreka
LIOK https://m.edso0.ru/00ae0dOa

67

PesepBHBIN ypoOK.
O0001EeHIE U
cUCTEMaTH3alusl 3HAHUN

22.05.2024

bubamoreka

ITOK https://m.edsoo.ru/00adb33c

68

Pe3epBHBIN ypOK.
O0600111eHIE U
cUCTeMaTHU3aLus 3HaHU]

23.05.2024

bubnuoreka
ITOK https://m.edso0.ru/00ad9ch?2

OBHIEE KOJIMYECTBO YACOB
I10 ITIPOI'PAMME

68

YYEBHO-METOJUYECKOE OBECIHIEYHEHHUE OBPA3OBATEJIBHOI'O ITIPOLIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumusi, 8 xinace/ Pynsuruc I.E., ®enpaman @.I°., AxiimonepHoe o0mecTBo «M3natensctBo «IIpocBerienney
* Xumus, 9 xnacc/ Pymsutuc I'.E., ®enpaman @.I°., Akunonepnoe obmectBo «M3natensctBo «IIpocBerienney

METOINYECKUE MATEPUAJIBI U151 YUYUTEJIA

Xumus : ypokH B 8 kiacce : mocodue aist yuutens /H. H. I'apa
Xumwust. Ypoku B 9 kiacce : mocobue s yautenst /H. H. ['apa

IIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETU UHTEPHET




http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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