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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOTO 00IIEero oOpa3oBaHHs COCTaBJICHA HA OCHOBE TPEOOBAHUIl K
pe3ysibTaTaM ~OCBOCHHS OCHOBHOH  00pa30oBaTeibHONW NpOrpaMMbl  OCHOBHOrO  o0miero o0OpasoBaHus,
npezncraBieHHBIX B @PT'OC OO0, a Taxke Ha OCHOBe (pefepanbHON pabodel mporpaMMBI BOCITUTAHUSA B C YIETOM
KOHIICTIIINH TIPETIofaBaHusl y4eOHOro mpeaMmera «XWMHUS» B 00pa3oBaTENbHBIX OpraHM3amuax Poccuiickoit
®denepanuu.

[Iporpamma mo xuMuu fa€T MpeACTaBICHAE O LENX, 00mmel cTpaTeruy 00ydeHus], BOCTIUTAHUS W Pa3BUTHUS
00ydJaromuXxcsi CPEeICTBaMH YYEOHOrO IIpeIMeTa, YCTAaHABIMBACT 00sA3aTEIbHOE MPEAMETHOE COAEpIKaHue,
InpeaycMaTpUBaeT pacHpefesieHue ero Mo KjaccaM U CTPYKTYpHpPOBAaHHE IO pasfesiaM U TeMaM IpOorpaMMbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHbIE M KAueCTBCHHBIE XapaKTEPHUCTUKU COAEPIKAHHS, PEKOMEHIYyEeMYIO
MOCJICI0BATENILHOCTD M3Y9EHHUS XUMHH C YUETOM MEXIPEAMETHBIX 1 BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKN y9eOHOTO
nporecca, BO3PAaCTHBIX OCOOEHHOCTEH OOYYalOIIMXCs, ONpelessieT BO3MOXKHOCTH IpeaMeTa Ui peau3aluu
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTelIbHOW MPOrpaMMbl Ha YpOBHE OCHOBHOTO OOLIETO
o0pa3oBaHMs, a Takke TpeOOBaHMI K pe3yiabTaTaM OOYYEHHs XMMHH HAa YPOBHE IIeleH H3Y4EHUs NpeaMeTa |
OCHOBHBIX BHJIOB yIeOHO-TTO3HABATEIbHON JESTEIBHOCTH 00YJaIOIIETOCs 10 OCBOCHUIO YI€OHOTO CONEPKAHUSL.

3HaHHME XUMHUU CIIY)KUT OCHOBOH JU1sl (JOPMHUPOBAHHUS MHUPOBO33PEHHS 00YYAIOIIErocsi, €ro IPeICTaBICHUH O
MaTepuaJbHOM €IWHCTBE MHpa, BaXXHYIO pOJNb HUrpaloT (QOpPMHUpyeMble XHUMHCH IPEACTaBICHHS O
B3aMMOIIPEBPALICHUSX 3HEPTHU M 00 3BOJIOIHMU BEUIECTB B NPHUPOAE, O MYTAX PEUICHUs TII00AIbHBIX MPOoOieM
YCTOWYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOM, DHEPTEeTUUECKON, MUILNEBON M HKOJOTMYECKOil 0e30macHoCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

CIOCOOCTBYET peasiu3alii BO3MOXKHOCTEU Ui caMopa3BHTHs U (OPMHUPOBAHMS KYJIbTYPbl JMYHOCTH, €&
o0relt 1 QyHKIIMOHAIBLHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHWME MBIIUICHUS W TBOPYECKHX CHOCOOHOCTEH OOydJalOmMXCs, HABBIKOB HX
CaMOCTOATENHON yueOHOH NesSTEeNbHOCTH, SKCIICPUMEHTAIBHBIX M UCCIIEI0BATENbCKUX YMEHHUH, HEOOXOIUMBIX KaK
B TIOBCEJIHEBHOM JKHM3HH, TaK U B MPOPECCHOHATBHON JIESITEIbHOCTH;

3HAaKOMUT CO CHCHI/I(bI/IKOf/i Hay4YHOI'0 MbINIJICHUS, 3aKJIaAbIBA€T OCHOBBI LICJIOCTHOI'O B3IJIdga Ha €AUHCTBO
NPUPOJBI U YENIOBEKA, SBIACTCS OTBETCTBEHHBIM 3TalloM B (JOPMHPOBAHWH €CTECTBEHHO--HAYYHOH IPaMOTHOCTH
oby4aromuxcs;

croco0cTByeT (GOPMHUPOBAHHIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K IPUPOJE, K
YeJIOBEKY, BHOCUT CBOH BKJIA/I B 3KOJIOTHYECKOE 00pa30BaHNE 00YJaIOIIUXCSL.

JlanHbIe HanpaBiIeHNs B 00yYE€HUN XUMHUN 00ECIIEUYMBAIOTCS CIIENN(HUKOI colepKaHusl yueOHOTo IpeaMera,
KOTOpLIﬁ SABJIACTCA NEAArorutdyeCK aJariTUpoOBaHHBIM OTPAXKECHUEM 6a301301?1 HayK1 XUMHH Ha OHpeI[e.HéHHOM oTare
€€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00mIET0 0Opa3oBaHUs OPHUEHTHPOBAH HA OCBOCHHE OOYYarOIIMMUCS
CHUCTEMBI TIIEPBOHAYAIIBHBIX MOHATHHI XUMHHU, OCHOB HeOpFaHH‘IeCKOﬁ XUMHHU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX
HNOHATHA OPraHUYECKON XUMUHU.

CrpyKTypa coJep)kaHHs NPOrpaMMbl 0 XMMHH C(HOPMHpPOBaHAa Ha OCHOBE CHCTEMHOTO IoJXoja K eé
N3Yy4YCHUIO. CouepmaHI/Ie CKJIaAbIBACTCA W3 CHUCTCMBI MOHATHH O XHUMHUYECKOM DJIEMEHTE U BCHICCTBEC U CHUCTCMBI
MOHATHH 0 XUMHUUECKOH peakiu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHBI IO MIPHUHITUITY MOCIE0BATEIEHOTO
pa3BUTHsI 3HAaHWI HA OCHOBE TEOPETHIECKHUX MPECTABICHUI pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3axona J{. 1. MeHnzeneeBa kak OCHOBHOT'O 3aKOHa XUMUU;

— Y4€HHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— NIPEJCTaBICHUH 00 3JIEKTPOIIMTHYECKOH ANCCOIMAIIN BELIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpUBaIOTCA HAa OCHOBE OMITUPUYCCKHU TMOJTYUCHHBIX U OCMBICJICHHBIX (baKTOB,
pa3BUBAIOTCS IOCIEJOBATEIIEHO OT OJHOTO YPOBHA K JAPYrOMY, BBIIONHAS (YHKINH OOBSICHEHHS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOECHUS U BO3MOXKHOCTEH MPAKTHUECKOrO NMPUMEHEHHS M TOIYyYEHUs U3y4daeMbIX
BEIIIECTB.

OcBoeHHe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT ()OPMHUPOBAHHIO TIPEACTABICHHS O XHUMHUYECKOH
COCTaBIIIOLIEH HAYYHOM KapTUHBI MHUPA B JIOTUKE €€ CUCTEMHOM MPUPO/BI, IIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY
3HAHUIO U METOJaM IMO3HAaHUS B Hayke. l3ydyeHue XMMHUU NPOUCXOIUT C TPHUBICYEHUEM 3HAHUHM U3 paHee
M3yYeHHBIX y4eOHBIX peameToB: «OKpyxaroumi Mup», «buonorus. 5—7 knaccen u «Puznka. 7 Kimacc.



IIpr w3ydeHNMM XWMHH TPOHUCXOAWT (OPMHPOBAHHE 3HAHWI OCHOB XHMHUYECKOW HAyKW Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, PAKTUUECKON NEATEIHPHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTYpHl. 3a/aua y4eOHOTO MpeAMeTa COCTOMT B (POPMUPOBAHMM CHCTEMBI XMMHUYECKHX 3HAHUA — Ba)KHEHIITHMX
(aKTOB, NOHATHIH, 3aKOHOB W TEOPETHYECKUX IIOJIOKEHUH, MOCTYIHBIX O0OOIIEHHH MHPOBO33PEHYECKOTO
XapakTepa, si3bIKa HayKW, B MPHOOIIEHNN K HAYYHBIM METOJaM ITO3HAHUS MPU W3YYCHHUH BEMIECTB M XUMHUYECKUX
peakuii, B (GOPMUPOBAHNN W PA3BUTHH MO3HABATENBHBIX YMEHHUH M WX NPUMEHEHUHU B y4eOHO-TTO3HABATEINEHON U
yueOHO-HMCCIIeI0BATENLCKOM  JIEITEIbHOCTH, OCBOCHMHM NpaBWiI 0e30MacHOro OOpalieHUs] C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HU.

[Ipr m3ydeHNM XMMUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS Ba)KHOE 3HAUEHHE MPHOOpENN TaKue
LEJIH, KaK:

— (opMHpOBaHUE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO, COTPYIHUYECTRBY,
CaMOCTOSTETFHOMY TIPHHATHIO PEIICHHH, CIIOCOOHO aganTupoBaThes K OBICTPO MEHSIOIINMCS YCIOBHSAM JKU3HHU;

— HanpaBJeHHOCTh OOY4YEHWs Ha CHUCTEMAaTHYECKOEe NPHOOLIEHHE OOYYaroIMXcs K CaMOCTOSTEIbHOM
MO3HABATEJILHOM JIESATENbHOCTH, HAayYHBIM METOAaM IMO3HaHMS, (OPMHUPYIOIIMM MOTHBAIlMI0O W Pa3BHUTHE
CIIOCOOHOCTEN K XUMHUHU;

— ofecrnieyeHHe YCIOBHH, CIIOCOOCTBYIOIINX IPHOOPETCHUIO OOYYArOIIUMUCS OMBITa pPa3HOOOpa3zHOU
JIeITEIbHOCTH, TO3HAaHMS M CaMOIIO3HAHMs, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETCHIMH), WMEIOIINX
YVHHBEpCaJbHOE 3HAYCHHE AJIS Pa3IMYHBIX BUIOB ACATEIEHOCTH;

— ¢opmupoBanue o0mmel (QpyHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIC yYMEHHH
OO0BICHATEL U OLICHUBATDL ABJICHUA OKPYXKArOMICTO MHpa, UCIIOJIb3Yysd 3HAHWUA U ONBIT, MOJYYCHHBIC IPU U3YUCHUU
XUMUH, IPUMEHTH UX IIPU PELICHUH NPOo0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JIEATSIBHOCTH;

— (opMupoBaHre y 0OydJarOIIHUXCS TYMAaHHCTHYCCKAX OTHOIICHUH, MOHUMAaHHUS LEHHOCTH XUMHYCCKHX
3HAHUHN 11 BRIPAOOTKHU DKOJOTHUYECKH I[EJICCO00Pa3HOTr0O MOBEACHHS B OBITY W TPYAOBOW NEATCIBHOCTH B IEIAX
COXPaHEHHUs CBOETO 3[J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIlMH K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIHTAaHHIO Ha OCHOBE
YCBOGHHSI OOIIEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY TpOQHIS M HampaBICHHOCTH
JlanbHEHIero o0y4eHus.

OO1iee 4uCIO 4acoB, OTBEAEHHBIX Ul M3YYEHHs XMMHUHM Ha YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHus,
cocraBiseT 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B HeJlenio), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEP KAHUE OBYUYEHUS

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

IIpeamer xumuu. Poiab XMMHUM B )KM3HM 4esloBeKa. XUMHUS B cucTeMe Hayk. Tena u Bemecta. duznueckue
CBOICTBA BelLIECTB. ArperaTHoe COCTOsIHUE BelecTB. [IoHsATHE 0 MeTOAax MMO3HAaHUS B XUMUHU. UHCThIE BelleCTBa U
cmecu. CrocoObl pasJieNieHns: cMecel.

ATOMBI W MOJEKYJIBl. XUMHUECKHe 31eMeHThl. CHMBONBI XHMHYCCKUX 3JEMEHTOB. IIpocTeie U CIIOXKHEBIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumpnueckast ¢opmyna. BaleHTHOCTh aTOMOB XHMHMYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BemiecTB. OTHOCUTENbHAsg aToMHast Macca. OTHOCHUTeNIbHAasT MOJIEKYJIsipHas Macca. MaccoBasi IOJIsi XUMHUYECKOTrO
3JIEMEHTA B COCIUHEHUM.

KomugectBo Bemectsa. Monb. MonsdpHas macca. B3anMocBsA3b KOIMYecTBa, MACChl U YUCHIA CTPYKTYPHBIX
e/IMHMII BelecTBa. Pacuérsl mo opmynamMm XMMHUUECKHX COCIMHEHUH.

Om3HuecKue ¥ XUMHUYECKUE SBICHUS. XUMHYECKas peakuus W e€ NMpHU3HAKWA. 3aKOH COXPAHEHHS MacChl
BeIIeCcTB. XUMHUIECKne ypaBHeHUs. Kitaccuukanns XuMUIecKuX peakuii (COeTNHEHHS, Pa3IOKEHHS, 3aMEIIeHS,
oOMeHa).

Xumuuecxkuii 3kcnepumenm:

3HAKOMCTBO C XHMHYECKOHW IOCYAOH, MpaBmiamMu pabOTHl B JabopaTopuu M TpUEMaMu OOpamieHus ¢
J1a00paTOpHBIM 000PYIOBaHUEM, U3YUYEHHE U ONMUCAaHUE (PU3NYECKUX CBOMCTB 00pa3liOB HEOPraHUUECKHX BEIECTB,
HaOmonenue gusnueckux (IMIaBjieHUe BOCKA, TasHUE JIbJa, PACTHPAHUE caXxapa B CTYIIKE, KUIIEHHE U KOHJCHCALUS
BOJBI) M XUMHUYECKUX (TOPCHHE CBEUH, NMPOKATMBAHHE METHOW IMPOBOJOKH, B3aMMOACWCTBHE Mela C KHUCIIOTOMH)
SBJICHUH, HAONIOZCHHWE M ONHCAaHWE INPU3HAKOB NPOTEKAHMS XUMHUYCCKUX peakiuil (pasioxkeHue caxapa,
B3aUMOJICIICTBHE CEpHON KHCIOTHI C XJOpHIOM Oapus, pasznoxeHue ruipokcuna menu (Il) mpu Harpesanum,
B3anMoJieiicTBre Jkeme3a ¢ pactBopoM coiu Menu (Il), m3ydeHme cmocoOOB pa3zmeneHus cMecei: C MOMOIIBI0
MarHuTa, QUIBTPOBaHNE, BHIIAPUBAaHUE, TUCTIUIAINS, XpoMaTorpadus, IpOBEICHHE OYNUCTKH IMOBAPEHHOMN CONH,
HaOJIOZIGHNe M OIMCAHUE pEe3YJbTaTOB IPOBEICHUS OIBITA, HWUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs] Macchl,
co3/1aHie MoJIesIell MONEKYII (IIapOCTEPIKHEBBIX).

Baskneiilue npeacraBuTe M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoxm — smeMeHT M mpocToe BemiecTBo. HaxokaeHue
KUCIIOpOAa B NpHUpoje, (GH3MYecKMe W XHMHUYECKHe cBoicTBa (peakuuu ropenusi). Oxcuabl. [IpumeHnenue
kuciopoaa. CrocoOBl TOXYYEeHUs KHCIOpPOoJa B J1a0OpaToOpud W MPOMBINIICHHOCTH. KpyroBopoT Kuciopoaa B
npupoze. O30H — aITIOTPOIHAS MOJU(PHUKALINS KACIOPOIA.

TemnoBoit 3ddexkT XUMHYECKOH peakiuuH, TEPMOXMMHUYECKHE YypaBHEHHsS, JK30- M OSHAOTEPMHUYECKHE
peakimu. TorumBo: yronb W MeTaH. 3arps3HEHHE BO3IyXa, YCHICHHE MapHUKOBOTO 3(PQeKTa, paspylicHHEe
030HOBOT'O CJIOSI.

Bopopon — anemeHT U npocTtoe BeriecTBo. HaxoxxaeHnue Bojgoposa B npupojie, Gpu3u4eckue u XUMHUUECKHe
CBONCTBa, MPUMEHEHHE, CTIOCOOBI oTydeHusI. KUCIOTHI U COH.

MonsipHbIif 006EM Ta30B. Pacy&Thl M0 XMMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoicTBa BOAbl. Boma kxak pacrBopurenb. PactBopsl. HachlllleHHBIE M HEHaChILICHHbBIE
pacTBOphl. PacTBOpHMOCTE BermiecTB B Bojie. MaccoBas JOJIs BEIIeCTBAa B PacTBOpE. XMMHUYECKHE CBOWCTBA BOMBI.
OcHoBanusi. Posb pacTBOpOB B MpHUpPOAE M B XU3HU yesnoBeka. KpyroBopoT Boabl B mpupoie. 3arps3HeHHE
NpUpOAHBIX BoA. OXpaHa U OUMCTKa NPUPOIHBIX BOJ.

Knaccubukanust Heopranudeckux coenuHenuid. Oxcuapl. Kimaccudukamnus OKCHIOB: COJICOOpa3yrolue
(ocHOBHBIC, KHUCIOTHBIC, aMmdoTepHBIE) U HecoleoOpasyromue. HomeHknmarypa okcunoB. Dusmyeckne u
XHUMHYECKHE CBOWCTBA OKCUAO0B. [loydeHne okcuos.

OcHoBanus. Kiaccupukanust OcCHOBaHWA: IMENOYM W HEPACTBOPUMBIE OCHOBaHMA. HomeHknaTypa
ocHOBaHUU. PU3NUECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Kimaccudukanus xucnor. Homenknatypa kucinoT. Ou3HdecKie U XUMHYECKUE CBOMCTBA KUCIIOT.
Psin aktuBHoctu MetaimioB H. H. bekerosa. [lonyuenue kucior.

Comm. Homenknatypa coneld. du3ndeckne 1 XMMAYEeCKHe CBOKUCTBa coneil. [lomyduenne comeit.

I'eneTnueckas cBsI3b MEXKIy KJIACCAMU HEOPraHUYECKUX COEIUHEHUH.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONpEAETICHHE COAEP)KaHM KHCIOPOAa B BO3AyXe, MOIy4YeHHe, COOMpaHue, paclio3HaBaHUE U
M3ydeHHE CBOMCTB KHUCIOPO/Ia, HAOIIOIEHHE B3aNMO/ICHCTBHS BEIIECTB C KUCIOPOJIOM U YCIOBUS BOSHUKHOBEHHS U



NpeKpaIleHnss TOpeHus (IoXapa), 03HaKOMJIEHHE ¢ 00pa3naMu OKCHIOB M ONHMCaHWE WX CBOWCTB, IOTydCHHE,
cobupaHue, paclo3HaBaHUE U U3yUCHHE CBOICTB BOJOPOAa (TOPEHHE), B3aNMOAEHCTBUE BOAOPOA C OKCHIOM MEIU
(I1) (BO3MOXHO HCIONB30BAHIE BHICOMATEPHATOB), HAOIIONCHHE OOpa3lOB BELIECTB KONHYECTBOM | MOIb,
UCcleJ0BaHNe OCOOEHHOCTEH PacTBOPEHHMS BELIECTB C PA3IMYHON pacTBOPHMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C
OTIpeNeIEHHON MacCOBOW JOJIe pacTBOPEHHOTO BEIIECTBA, B3aMMOJACHCTBHE BOJABI C MeTaUlaMH (HATPHEM W
KaJpreM) (BOSMOXXKHO HCIOJB30BaHUE BHICOMATEPHAIIOB), MCCIEHOBAaHHE OOpa3OB HEOPTaHWYECKHUX BEIIECTB
Pa3IMYHBIX KJIacCOB, HAOJIOJICHNE M3MEHEHUS! OKPACKH MHIMKATOPOB B PAacTBOPAax KHCJIOT M ILIENOYEH, H3ydeHHe
B3anMoyieiicTBrs okcuaa meau (11) ¢ pacTBOpoM cepHOM KHUCIIOTHI, KUCIIOT ¢ METAIIAMH, PEaKIUi HeHTpalIn3aium,
MOTyYCHHE HEPACTBOPHMBIX OCHOBAHWH, BBITECHEHHE OJHOTO MeTajula JAPYTMM M3 PacTBOpa COJH, PEIICHHUE
9KCIEPUMEHTANBHBIX 3aJ1a4 110 TeMe «BaxkHelue Kiacchl HEOPraHUYECKUX COSANHEHUIN.

Ilepuopnuecknii 3akon n Ilepmoamueckasi cucremMa xumu4yeckux 3iaemeHtoB /I, M. Mengeneesa.
CrpoeHue aToM0B. XUMH4YecKas cBA3b. OKHCIUTE]bHO-BOCCTAHOBHTE/IbLHbIE PeaKIUU

[lepBble MOMBITKK KiacCHU(UKALUU XHUMHUYECKHX O3JIEMEHTOB. [IOHATHE O rpynmax CXOIHBIX SJIEMEHTOB
(mweno4HbIe M IIENOYHO3EMEJbHBIE METaUIbl, TaJlOreHbl, WHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOpblE 00pa3yroT
amM(poTepHbIE OKCHIIBI K THAPOKCHIBL.

Ilepuonuueckuit 3akoH. Ilepumonmueckas cucremMa xumuueckux osnemeHtoB JI. M. Menneneesa.
Kopotkonepuonnas u mnuHHonepuonHas Qopmbl Ilepronnueckoit cuctemsl xumudeckux siementoB 1. U.
Mengeneea. [lepuonsr u rpymmsl. Ou3MUECKHH CMBICT HOPAIKOBOIO HOMEpa, HOMEPOB IEPUOIA W TPYIIIEI
3JIEMEHTA.

Crpoenne atomoB. CocrtaB aTOMHBIX siiep. M3otonbl. DnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aToMoB NepBeIX 20 xuMuueckux sieMeHToB llepmoamueckoit cuctemsl J[. M. MeHneneeBa. XapakTepHCTHKA
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxxeHuto B [lepuoanueckoit cucreme 1. . Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paauyca aTOMOB XUMHUYCCKUX 3JICMCHTOB, METAJINIMYCCKUX )44
HEMETAJUTMYECKUX CBOMCTB IO TpyniaM U Nepuoam.

3nauenne Ilepmoandeckoro 3akoHa u Ileprmoandeckoil CHCTEMBl XHMHUYECKHX 3JIEMEHTOB IUIS Pa3BUTHSA
Hayku U npaktuky. J[. . MenneneeB — yu€HbIN U IrpakIaHUH.

Xumnueckas cBsA3b. KoBasieHTHas (NOJsIpHAs ¥ HEMOJISAPHAs) CBSI3b. DIEKTPOOTPUIIATEIbHOCTh XUMHYECKIX
aneMeHTOB. MloHHas CBs3b.

Crenenp  okuciieHHsA.  OKHCIHTENBPHO--BOCCTAHOBUTENBHBIE  pEAaKUMH. [Ipomecchl  OKHCIECHUS |
BOoccTaHOBJIEHUA. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

n3ydeHne o0pas3IoB BEIIECTB METAIIOB M HEMETAIJIOB, B3aUMOJIEHCTBHE I'MIPOKCHIA IMHKA C PacTBOPAMHU
KUCIIOT W IIEJIOYeH, IPOBEJCHUE OIBITOB, WIUTIOCTPUPYIOIMX IPUMEPBl OKUCIUTEIHEHO-BOCCTAHOBUTEIBHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHMS).

Mesicnpeomemnmnuie ceasu

Peaymzannst MeXIIpEeAMETHBIX CBs3€H IIpM M3YYEeHHHM XHUMHH B 8§ KJlacce OCYIISCTBISETCS 4Yepe3
HCIIOJIB30BAHUEC KakK O6H_[I/IX €CTCCTBCHHO--HAYYHbIX HOHS[TI/Iﬁ, TaKk Hu HOHHTHﬁ, SIBJIAIOINIUXCS CHCTCMHBIMU I
OTJENBHBIX NTPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OOmue ecTecTBEHHO--HAy4YHbIE TOHATHS: HAy4HBIH (aKT, TUIOTe3a, TEOpHs, 3aKOH, aHalM3, CHHTE3,
KiaccuuKalys, NepuoMIHOCTh, HAOI0ICHUE, IKCIIEPUMEHT, MOJICIIMPOBaHUE, H3MEPEHHE, MOJIIb, SIBIICHHE.

®du3nka: MaTepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PaAMOAKTUBHOCTh, MOJIEKYJIa,
JNEKTPUYECKUH 3apsl, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSHHE BEIECTBA, ra3, (M3WYECKHE BEIMIHHBI,
€IMHMIIBI I3MEPEHHS, KOCMOC, TUTaHEeThl, 3BE371b1, CoJHIIe.

Buosnorust: poTocuntes, npixanue, buocdepa.

l'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHBIE IOPOJBI, IOJIE3HBbIE HCKONAaeMble, TOILIMBO,
BOJIHBIE PECYPCBI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKuus

Ilepuonuueckuii 3axon. Ilepuoanyeckas cucrema xumuyeckux siemeHtoB . M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOM€pHOCTI/I B U3MEHEHUH CBOMCTB XMMHUYECKHUX DJIEMEHTOB TIEPBBIX TpéX NIEPUOA0B, KA, KaJlbIIUA
n ux COGJII/IHCHI/Iﬁ B COOTBETCTBHUH C IIOJIOKCHUEM 3JICMCHTOB B HepHOHH‘IeCKOﬁ CHUCTEME U CTPOCHHUEM HUX AaTOMOB.

CrpoeHye BelIecTBa: BHUIBI XUMHYECKOHW CBSA3U. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILECTBA OT THIA KPUCTAIUINYECKON PEIIETKN U BUIa XUMHUYECKON CBS3H.



Knaccudukamms © HOMEHKIATypa HEOPraHWYEeCKHX BEIIECTB. XHMHYECKHE CBOMCTBAa BEIIECTB,
OTHOCAIIMXCS K PAa3TUYHBIM KJlaccaM HEOPTraHMYeCKUX COCIAMHEHWH, TeHEeTHYeCKas CBSI3b HEOPTraHMYECKHX
BEIIIECTB.

Knaccudukanus XMMHUYECKUX peaklMid MO Pa3IM4YHbIM MpH3HaKaM (M0 YHCIY M COCTaBy y4YacTBYIOIIHX B
peaKkuy BEIIECTB, MO TEIUIOBOMY 3(P(eKTy, M0 W3MEHEHHIO CTENeHEH OKUCICHHS XHMHYECKHX SJIEMEHTOB, IO
00paTUMOCTH, TI0 YYACTHIO KaTalu3aTopa). DK30- U SHIOTEPMUIECKUE PEaKINH, TEPMOXUMUIECKIAE YPaBHEHUS.

[lonsiTe 0 ckopocTH XuMH4eckoi peakuuu. I[loHsTHe 00 0OpaTUMBIX M HEOOPAaTUMBIX XUMHUYECKUX
peakmuax. [IoHATHE O TOMOTEHHBIX M TETEPOTCHHBIX peakiusax. [loHsatne o karammse. [IoHATHE O XUMHYECKOM
paBHOBecuH. @aKkTOPHI, BIUAIOMINE HA CKOPOCTh XUMUYECKOH PEaKINU U MOJIOKCHIE XUMHUIECKOTO PABHOBECHSI.

OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIC PEaKIUK, AJIEKTPOHHBIM OajlaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakiuu. CocTaBleHHE YpPaBHEHHH OKUCIUTEIbHO--BOCCTAHOBHUTEIBHBIX pPEAaKLUIl C HCHOJIb30BAaHUEM MeEToJ]a
3JIEKTPOHHOTO OanaHca.

Teopus 3NEKTPONIUTHUECKOW IUCCOLMAIMM. ONEKTPOIUTBI U  HEIJIEKTPONIUThl. KaTHOHBI, aHMOHBIL.
MexaHHU3M AUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUJAMU XUMHUYeCKol cBs3U. CreneHs aucconuanuu. CUIbHbIE U
CITa0bIe SIEKTPOITHTHL.

Peakumu nonHoro oOMeHa. YCJOBHS TPOTEKAaHWS PEaKIWi HOHHOTO OOMEHA, IIONHBIE M COKpAIIEHHBIC
WOHHBIE YypaBHEeHUs peakuuid. CBOWMCTBa KHCIOT, OCHOBaHMM W CoJell B CBeTe MpeAcTaBleHUH 00
SIEKTPOIUTHICCKON qucconmarui. KauecTBeHHBIC peakuny Ha HOHBL [[OHATHE O THIPOIH3Ee COICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJAEISIMHU KPUCTAJUIMYECKHX PEIETOK HEOPraHWYEeCKHX BEIIeCTB — METaUIOB U
HeMmeTalwioB (Tpadura M anmasa), CIOKHBIX BEHICCTB (XJIOpHIa HATpPUs), UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTHU
XUMHYECKOH pEakIul OT BO3ICHCTBHSA Pa3NUYHBIX (PaKTOPOB, MCCICIOBAHUE DICKTPOIPOBOJHOCTH PACTBOPOB
BEIIIECTB, IIpollecca TUCCOIMALMN KHUCIOT, IIenoded U coiel (BO3MOXKHO MCIOJIB30BAHHE BHUJIEO MAaTEPUAJIOB),
MPOBEJICHUE OIBITOB, MUTIOCTPUPYIOIIUX NMPHU3HAKU MPOTEKaHHUs PeakiMii HOHHOrO oOMeHa (0Opa3oBaHMe Ocajka,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI), OTBITOB, WIDTFOCTPHPYIONINX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknuil (TOpeHHE, peakIy Pa3IOKEHUs, COCOMHCHUS), PaclO3HaBaHNE HEOPTAHWYECKHUX BEIIECTB C MOMOIIBIO
KAa4YCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI, pCHICHUEC DKCIICPUMCHTAJIBHBIX 3aa4.

HemeTtannsl 1 UX coeANHEHUS

OO0mast xapakTepUCTHKA TaloreHoB. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIC CTCTICHH OKHCICHUS.
Crpoenne U (u3nUecKre CBOWCTBA MPOCTHIX BELIECTB — TaJIOTEHOB. XHMMHUUYECKHE CBOMCTBA Ha MpHMeEpe XJopa
(B3auMozelicTBHE € MeTajulaMH, HeMeTalaMM, Ienodamu). XisopoBogopod. ConsHas KHCIOTa, XMMHYECKHE
CBOWCTBa, TONYYCHHE, NMpHUMeHeHne. JleiicTBre Xiopa M XIIOPOBOAOPOAa Ha OpPraHW3M deloBeKa. BakHeiimme
XJIOPUABI K UX HAXOXKACHUE B IIPUPOJIC.

O6mas xapaktepuctka 3yeMeHToB VIA-rpymnmbsl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEepHbBIE CTETICHH
okucnerns. CrpoeHne W (U3NYECKHE CBOWCTBA TPOCTBIX BEIIECTB — KHCIOPOAa U CEephl. AJDIOTPOIHEIC
MOTU(HKAIIMKA KHCIOpoAa W cepbl. XWMHYecKHe CBOHCTBa cepbl. CepoBOAOpOX, CTpocHHE, (HU3UYECKHE H
XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CEPhI KaK MPEACTABUTEIN KUCJIOTHBIX OKCHUIOB. CepHaﬂ KHUCJoTa, (I)I/I3I/I‘-ICCKI/IC u
XMMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENs Kiacca KHCIOT M crelupuueckre). XUMHUYECKUE DPEakivy,
JIeKaIIe B OCHOBE MPOMBIIIIICHHOTO CIIOCO0a MOMyYeHUsT cepHOl KucioTel. [IpuMenenne cepHoit kuciaoTel. Conn
CEpHOM KHCIIOTHI, KadeCTBEHHas peakinus Ha cyinbdarT-uoH. HaxoxkaeHue cepbl M €€ COeIMHEHHMH B INPHPOJIE.
XuUMHUECKOe 3arps3HEHHE OKPYXKAIOMIEH Cpeasl COeUMHEHUAMHU Cephbl (KUCIOTHBIE HOXK/IHU, 3arpsS3HEHNE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPALICHHUS.

OO0mas xapakTepucThuka 31eMeHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC CTECIICHU
okucieHus. A30T, pacnpocTpaHeHHe B TpHpoje, (HU3MYeckhe M XHMH4YecKue cBoiictBa. Kpyroopor azora B
npupoae. AMMHaK, ero (HU3MYECKHEe M XUMHUYECKUE CBOWCTBA, MONydeHWe W npuMeHeHne. ColM aMMOHUS, HX
(u3nyeckre U XUMHYECKHE CBOMCTBa, MpUMeHeHne. KauecTBeHHas! peakiys Ha HOHBI aMMOHHS. A30THasi KUCIIOTa,
e€ momyueHwe, ¢U3MYECKHE M XUMHYECKHE CBOWcTBa (00mMe Kak TPEeACTaBUTENs Kilacca KHCIOT W
cnennupudeckre). Vicnoiap3oBaHNe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIBHBIX yI00peHU. XUMIYECKOe
3arpsi3HEHHE OKpYXKaloIIeH cpelbl COCOUHEHHMSMH a30Ta (KHUCIOTHBIE IOXIH, 3arpsA3HEHHE BO3/yXa, MOYBHI H
BonoéMOB). Docdop, amroTpornHble Moauduranmuu ¢docdopa, (uzHUEecCKHe W XUMHUYECKHe CBoicTBa. Oxcua
dbocdopa (V) u pochopnas kucioTa, puznveckrue 1 XUMAIECKUE CBOICTBA, monydeHue. Vcnons3oBanue ¢hocdaTo
B KaueCTBE MUHEPAIBbHBIX Y100OpEeHHH.

OOmas xapakTepucTHka 35eMeHToB |V A-rpymmbsl. OcOOEHHOCTH CTPOECHUSI aTOMOB, XapaKTepHbIE CTENEHU
OKHCIICHHUA. YTJIEPOJ, aJUIOTPOIHBIE MOAW(HUKAINH, PACIpPOCTpPaHCHHWE B MPUPOAC, (QHU3MUECKHE U XHUMHUIECCKHE
cBoiictBa. Ancopomms. KpyroBopor yriepoga B mpupojge. OKCHIBI yriepoaa, WX (U3NIECKHe W XUMHUYECKHE



CBOWCTBa, JICHiCTBHE Ha JKMBBIC OPTAHW3MBI, MTOJyYCHUE W IMPUMEHEHHE. DKOJOTHYECKUE MPOOJIEMBI, CBSI3aHHEIC C
okcuaoM yrieponaa (IV), runoresa rmob6aabHOTO MOTEIUICHUS KIIMMAaTa, MapHUKOBBIA 3D dekT. YTonbHas KuciaoTa u
e€ comu, ux (uU3MYECKHE U XUMHYCCKHE CBOWCTBA, IMOJIydeHHE U mNpHMeHeHHe. KadecTBeHHas peakius Ha
KapOOHAT-HOHBI. Mcronb30BaHNEe KApOOHATOB B OBITY, MEIUIIUHE, TIPOMBINUICHHOCTH U CEITLCKOM XO3SHCTBE.

IlepBoHauanbHEIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX yriepona (MeTaH, 3TaH,
STHJICH, AaleTHICH, AITAHOJ, TIHILEPWH, YKCyCHas KucioTa). [IpupomHBle HCTOYHHWKH YTIEBOAOPOAOB (YTOIb,
MPUPOHBIHA ra3, He()Th), IPOIYKTHl UX MepepaboTKU (OCH3MH), UX POJb B OBITY W MPOMEBIIUICHHOCTH. [loHATHE O
OHMOJIOTHYECKH BaYKHBIX BEIISCTBAX: XKHPaX, OeNKaX, YIIeBOAaX — M MX POJH B XKU3HH 4YelIOBeka. MarepuanabHOE
€IMHCTBO OPIraHMYECKUX U HEOPraHUUECKUX COCIUHEHUM.

Kpewmuuii, ero gu3uueckue ¥ XUMHUUYECKUE CBOMCTBA, MojydeHUe W npuMeHeHne. COeMHEHUS KPEMHUS B
npupoze. O6mue npencraieHus 06 okcuae kpemuus (1V) u kpemuueBoi kucinote. CHIUKATHI, HX UCIIOJIE30BAHNE
B OBITYy, B TPOMBINUICHHOCTH. BaKHEWINE CTpPOUTENbHBIC MaTepHajbl: KEepaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xkene300eToH. [IpobiemMbl 0€30I1aCHOTO UCTIONB30BaHUs CTPOUTEIBHBIX MATCPHATIOB B IIOBCCIHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

HN3ydeHne O00pasllOB HEOPTaHMYECKMX BEIIECTB, CBOHCTB COJITHON KHCJIOTHI, NPOBEACHHE KaueCTBEHHBIX
peaknmuii Ha XJIOPUA-MOHBI M HAONIOJCHWE IMPHU3HAKOB WX MPOTEKAHWS, OIBITHL, OTpakalomme (Qu3muecKkue M
XUMHUYECKHE CBOWCTBA TaJIOTEHOB U UX COeIMHEHUH (BO3MOXKHO HMCIIOJIb30BAHUE BUICOMATEPUAIIOB), O3HAKOMJIICHHE
¢ obOpa3mamMu XJIOPHIOB (TAJIOTEHHWIOB), O3HAKOMJICHHE C O0Opa3laMu cepbl W €€ COCAMHCHHWSIMH (BO3MOXKHO
WCIIONIE30BAaHUE  BUACOMATEPHUANOB), HAONIONCHHWE TIpolecca OOYrMUBaHHA — caxapa IOA  JeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHON KHUCIIOTHI, H3yYCHHE XHUMHYCCKHX CBOWCTB pa30aBICHHON CEPHOH KHCIIOTHI,
MPOBE/ICHUE KAUYCeCTBCHHOM peakiuy Ha Cynb(ar-MoH U HaONIOICHHE MpH3HAKa e MPOTEKaHUs, O3HAKOMIICHHE C
(m3nyeckuMU CBOMCTBaMH a30Ta, (ocopa m MX coeAWHEHHMH (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHUANIOB),
o0Opa3iaMu a30THBIX M (OCPOPHBIX YHAOOpPCHHM, MOTydYCHHE, COOMpaHUE, PACIO3HABAHHUEC W HM3YUYCHHUE CBOWCTB
aMMHaKa, MPOBCACHHUEC KAa4YeCTBECHHBIX pEaKIMii Ha HMOH aMMOHHsA U (ocdarT-WOH W H3yUYCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCIHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MeEIhi0 (BO3SMOXKHO WCIIOJIB30BAaHHE
BHCOMATEPHATIOB), H3YUCHHE MOJIENCH KPUCTAIUIMICCKUX PEemIETOK anMasa, rpadura, GyiuiepeHa, 03HaKOMIICHHUE C
MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJIyUYCHHE,
cobupaHue, pacrmo3HaBaHWE W U3YUYCHHE CBOMCTB YIJICKHCIOrO ras3a, MPOBEACHHUC KAaYeCTBEHHBIX pEaKIMii Ha
KapOOHAT M CHJIMKAT-WOHBI M W3YYEHHE NMPHU3HAKOB WX MPOTEKaHWSA, O3HAKOMJICHHE C TPOIAYKIUECH CHIMKATHOW
MIPOMBIIIIJIEHHOCTH, PEIICHNE YKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «Ba)kHeire HeMeTalluIbl U UX COSTUHEHHUSI.

MeTanabl 1 UX COeIMHEHUS

OOmast XapakTepuCTHKa XHUMHYCCKHX JJIIEMEHTOB — METAJUIOB HAa OCHOBAaHWHM WX IIOJIOXKCHHUS B
Ilepuonuueckoii cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u crpoenust aromoB. CTpoe€HUE METaJIOB.
Merannudeckas CBSI3b U METANIMUECKasl KPUCTAJUIMYecKass permérka. DJIEKTPOXUMUYECKUH PsJl HaMpsKEHUH
MeTauioB. OU3MUYECKUe U XMMHYECKHE CBOHCTBa MeTayutoB. OOmue crocoOBl morydeHus MeTaiuioB. [loHsaTHE O
KOPPO3HH METaJUIOB, OCHOBHBIE CIOCOOBI 3aIMUTHl UX OT Koppo3uu. CruiaBwl (CTajb, YyTyH, AFOPATIOMHAHUA,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M MIPOMBIIIIIIEHHOCTH.

[lenouynsie Metaibl: nonoxenue B [lepuoanueckoil cucreme xumuueckux snemenToB J. M. Menaeneesa,
CTPOCHHE WX aTOMOB, HaXOXIeHue B mpupoae. Pusndeckne W XUMHUYECKHE CBOWCTBa (Ha IpUMepe HATpUS U
kanust). OKCUIIBI ¥ TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHre MeI0YHbIX METAJUIOB U MX COeIUHEHUH.

[IlenoyHo3eMenbHBIE METAIBI MarHUi W KalbLMi: noJjioxkeHue B lleproguueckoit cucreMe XMMHYECKUX
anemeHToB [[. U. MeHngaeneeBa, cTpoeHHE HMX aTOMOB, HaXOXXIEHUE B mpupoje. PU3NYECKUE U XUMHUUYECKHE
CBOWCTBa MarHus W KambIs. BakHelmne coequHEHUS KaubIHs (OKCHJ, THIPOKCHA, coum). JKECTKOCTH BOABI U
CHoco0BI €€ yCTpaHeHus!.

AmomuHuii: nonoxenue B [lepuoguueckoit cucreme xumuueckux snementoB 1. M. MenneneeBa, ctpoeHue
aToMa, HaxOXJeHue B npupoje. Ousndeckne u XUMHUYECKUE CBOWCTBA AMFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHIIA
Y THJIPOKCHIA ATFOMHUHHS.

Keneso: nonoxenue B Ileprognyeckoit cucreme xumuueckux siemeHtoB JI. M. MeHnneneeBa, cTpoeHue
aToMa, HaxokJeHue B mpupoje. Pu3nyeckrue U XUMHUYeckue cBoilcTBa xkene3a. OKCUABI, THAPOKCHIBI U COJH
xenesa (I1) u xxenesa (111), ux cocras, cBONCTBa ¥ MMOJTy4eHHUE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3llaMd METAJUIOB W CIUIABOB, UX (PH3MUYCCKUMH CBOHCTBAMH, U3y4CHHE PE3yJIbTATOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIOJNB30BaHUE BHJICOMATCPHANIOB), OCOOCHHOCTEW B3aMMOJCHCTBHS OKCHIA
KaJbIMs U HATPUS C BOJOH (BO3MOXKHO HCITONIb30BaHNE BUAEOMATEPHAIOB), HCCIEIOBAHNE CBOHCTB KECTKOHW BOIPHI,
Mpolecca TOPEeHHs Kenne3a B KUCIOopone (BO3MOXHO HCIIONIb30BAHUE BUICOMATEPHANIOB), IPU3HAKOB MPOTEKAHUS



KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, KajbLUs, aMIOMUHUsA, [UHKa, kenesa (I1) u xenesza (1), mexu (1),
HaOJIOIEHNEe W ONHMCAaHUE IIPOIIECCOB OKPAIIMBAaHUS IUIAMEHH HWOHAMHU HATPHS, Kalusd M Kb (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAJIOB), HCCIIE0BaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA IIOMHHHUS U THIPOKCHIA
IIMHKA, PelIeHUEe IKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHelIne MeTanbl 1 UX COSMHEHHUS.

XumMus 1 OKpy:Kaoas cpeaa

BemectBa M MaTepuanbl B ITOBCEJHEBHOM JKM3HH dYelloOBeKa. be3omacHOe HCIOJIh30BaHUE BEHIECTB U
XMMHUYECKHX peakluii B ObITy. [lepBas moMomb Mpu XMMUYECKUX 0)KOTax M OTPABICHHSX.

XuMmudeckoe 3arpsi3sHeHNE OKpYysKaromie cpepl (TpeebHas JomycTUMas KOHIICHTPANHS BEIIECTB, Aajee —
[IAK). Pons XuMuH B pelIeHUH SKOJIOTHYECKUX TIPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3IoB MaTepHAIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJMMEPHBIE MATEPHUAIIBI).

Mesicnpeomemnmnuie ceasu

Peanmzanusi MEXIIpPEAMETHBIX CBs3ed IpUM M3YYeHMH XHUMHHM B 9 Kjacce OCYHIECTBISIETCS depes
UCIIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAy4YHBIX MOHATHH, TaK W TOHATHUH, SBISIOIINXCS CHUCTEMHBIMU IS
OTJIENBHBIX MTPEIMETOB €CTECTBCHHO--HAYIHOTO ITUKIIA.

OO0mume ecTeCTBCHHO-HAy4YHBIE ITOHATHS: HAy4YHBIH (DakT, THIIOTE3a, 3aKOH, TEOPHS, AaHAIW3, CHHTES,
KiaccuuKanus, MepuoJUYHOCTh, HAONIOJEHUE, DKCIICPUMEHT, MOJAEIHPOBAHUE, U3MEPEHUE, MOJENb, SBICHUE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MAaTCPHAIIBL.

Om3mKa: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKITHJI, H30TOIIBI, PAIHOaKTHUBHOCTh, MOJICKYJIa,
ANIEKTPUYECKUN 3apsij, MPOBOAHHUKH, IOJYHPOBOIHHMKH, IAMAIEKTPUKH, (DOTOINEMEHT, BELIECTBO, TeJO, 00BEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIUINYECKas PEHIETKa, CIUIaBbl, (PU3UUECKHE
BEJIMYMHEI, SAUHUIIBI I3MEPEHHS, KOCMUYECKOE IMPOCTPAHCTBO, IUTAHETHI, 383161, COHIIE.

buonorus: dorocunres, npixaHue, Ouocdepa, sKocucTeMa, MHHEpaIbHbIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MAaKpO3JICMCHTHI, MUTATCIIbHBIC BEIIECTBA.

Teorpadust: atmocdepa, rumpocdepa, MHHEpaNlbl, TOPHBIE IOPOMBI, TOJE3HBIC HCKOMAaeMble, TOILIHBO,
BOJIHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUSI TIPOI'PAMMBI IO XHWMHUH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE pE3yIbTaThl OCBOEHMS IMPOTrPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMsA JOCTHTAIOTCS B XOJE
00y4eHNs XUMHH B €AWHCTBE y4eOHOH M BOCIHTATENILHOH IEATETPHOCTH B COOTBETCTBHH C TPAAWUIMOHHBIMHU
POCCHICKMMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU, NPUHATHIMU B OOIIECTBE NpaBHIaMU
M HOpPMaMH TOBEACHHS M CIOCOOCTBYIOT TIpOIlECCAaM CaMOIIO3HAHMS, CaMOPA3BUTHS W  COLHAIH3ALUH
00yJaroImuxcsi.

JIMuHOCTHBIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLINXCSI PYKOBOJICTBOBATHCS CUCTEMOI MO3UTUBHBIX
LIEHHOCTHBIX OPUEHTALMI U PacUIMPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCIMTAHMUS

LIEHHOCTHOT'O OTHOIIEHHSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HUCTOPUYECKOMY U HAy4YHOMY HAaCIJEAHIO,
MOHMMAaHHMS 3HAYEeHUs] XUMUYECKOH HayKH B KM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
nH(popManuel o MeperoBhIX JOCTHKEHUIX U OTKPBITHAX MHPOBOH M OT€UYECTBEHHOH XMMMH, 3aHHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 ycTpoiicTBe Mupa 1 00IIecTBa;

2) rpaIaHCKOr0 BOCIUTAHUS

NPE/CTABICHUS. O COIMAIBHBIX HOPMaxX M TIPaBHIAX MEXJIMYHOCTHBIX OTHOIICHWH B KOJJICKTHUBE,
KOMMYHHKATUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-MCCIENOBATENbCKOW, TBOPUYECKOH H
JPYrUX BHAAX JAEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOHW COBMECTHOW [ESITENILHOCTH IPH BBIIOJHEHUH
y4eOHbIX, TO3HABATENBHBIX 3aJlad, BBIIOJIHEHHH XMMHYECKHX AKCIEPHMEHTOB, CO3JaHUU Y4EOHBIX NPOEKTOB,
CTpEeMJICHUSI K B3aMMOIIOHMMAHMIO M B3aWMOIIOMOINM B IIPOIecCe 3TOW Y4eOHOH AeATEIbHOCTH, TOTOBHOCTH
OILIGHUBATh CBOE MTOBEJCHUE U MOCTYIKU CBOMX TOBAPHILEH C MO3MIMU HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM
0CO3HaHMSA MOCIEICTBUN OCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHHUS

MHPOBO33PEHUECKHE TIPEICTABICHUS O BEIIECTBE W XUMHYECKOW pPEaKIHH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJIIOIINE OCHOBY JUIsl TOHMMAHHs CYIHOCTH HAay4HON KapTHHBI
MUpA, NPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C IMPUPOIHON
Cpezoi, 0 pOM XUMHH B TTO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HABaTE/IbHBIE MOTHBBI, HAlpaBlICHHbIC Ha IOJyY€HHE HOBBIX 3HAHUI MO XHUMHH, HEOOXOIMMBIEC AJIS
00BbsCHEHUsI HA0II0JaeMBIX TIPOLIECCOB U SIBIICHUH, IO3HABATENIHLHOM, MHPOPMAIIMIOHHOW M YUTATEILCKON KYJIbTYPBI,
B TOM YHMCJIC HABBIKOB CAMOCTOSITENbHON pabOThl ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOM JINTEPaTypoO, TOCTYITHBIMU
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K O0Y4YEeHUIO M MO3HAHUIO, JIF0003HATENFHOCT, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OOpa30BaHUIo,
MPOEKTHOM 1 HMCCIIeI0BATENbCKOM NEeATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH M yPOBHsS 0Oy4eHUs B
nanbHEHIIEeM;

4) ¢popMupoBaHHUs KYJIbTYPBI 310POBbSI:

OCO3HaHME LIEHHOCTH JKM3HM, OTBETCTBEHHOTO OTHOLICHHMS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3I0POBBII
00pa3 )KN3HHU, OCO3HAHWE TOCJICICTBUI M HETIPUATHE BPEIHBIX NMPHUBBIYEK (YIMOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB,
KypeHHs1), HEOOXOAUMOCTH COOIIOJCHUS MPaBUI 0€30MaCHOCTH MPHU OOpaleHNH ¢ XUMUYECKHUMH BEIECTBAMHU B
OBITY U pealbHOH KU3HU;

5) TpynoBoro BocnuTanusi:

MHTEpeC K IPAKTHUECKOMY M3YUCHHIO INpodeccHui W TpyAa pa3lMuyHOIO pPOja, yBaXKEHHE K TPYydy H
pe3ynbpTaTaM TPYIOBOH MEATEIBHOCTH, B TOM YHCIE Ha OCHOBE NMPHUMEHEHHS IPEAMETHBIX 3HAaHMH 110 XHMMUH,
OCO3HAHHBIH BBIOOP MHAMBHAYAIHHON TPACKTOPUH IIPOJIOKEHNS 00pa30BaHus ¢ yU4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHOM MpodecCHOHaIbHON eI TEIbHOCTH
1 pa3BUTH HEOOXOANMBIX YMEHHUH, TOTOBHOCTH aJJallTUPOBATHCS B IPO(PECCHOHAIBHON CPeIe;

6) 9K0JOrNYeCKOro BOCIUTAHMSI:

9KOJIOTMYECKH IiejecooOpa3Hoe OTHOLIEHHE K NPHpOJE Kak HCTOYHMKY JKM3HM Ha 3emile, OCHOBe eé
CYyIIIECTBOBAHMS, MIOHINMAaHNE IIEHHOCTH 30POBOTO M 0€30macHOro obpasa >KU3HH, OTBETCTBEHHOE OTHOIIECHHE K
COOCTBEHHOMY (PM3NYECKOMY U MCHXHUYECKOMY 3[J0POBBIO, OCO3HAHHE IEHHOCTH COOJIIOAECHHUS NMpaBuiI 0€301macHOro
MOBE/ICHHS TIPH PabOTe C BEIIECTBAMH, a TAKXKE B CUTYaIHSX, YIPOXKAIOIINX 3/0POBBIO U JKH3HHU JIIOIEH;

CIIOCOOHOCTH NMPHUMEHATH 3HAHUS, TOJydaeMble IPU W3yYEHUH XUMMH, JUIS PELICHHUs 3a/1a, CBSI3aHHBIX C
OKPYXArOIIe MPUPOJTHON CpPeloH, JJIsl TMOBBIMICHUST YPOBHS JKOJOTHUECKOH KyJIbTYpbl, OCO3HAHUS TII0O0ATHLHOTO



XapakTepa 3KOJIOTHYECKHX MpoOIeM WM MyTed HX pEIIeHHS IOCPEACTBOM METOAOB XHMHH, 3KOJIOTHYECKOTO
MBIIIICHHS, YMEHHUS PYKOBOICTBOBATHCS UM B [IO3HABATENIbHON, KOMMYHUKATUBHON 1 COIMAJIBHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPE3yJbTaTOB BBLACIAIOT 3HaYMMBbIE IS (DOPMHPOBAHUS MHPOBO33PEHUS
oOIIeHayIHbIe TOHATHSA (3aKOH, TEOpHs, MPUHIIMII, THIIOTe3a, (PAaKT, CHCTeMa, MpoIece, SIKCIEPUMEHT U Jpyroe.),
KOTOpBIC HCIIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NMpEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHWH M3 3THX
npeaMeToB (OpMHUPOBAThH IMPEACTABICHHE O IIEJIOCTHOH HAay4yHOl KapTWHE MHUpa, W yHUBEpCAJbHBIC y4eOHBIE
JeWicTBus  (IO3HAaBaTENbHBIE, KOMMYHHKAaTHBHBIC, PETYIATHBHBIE), KOTOpble oOecreunBaroT (opMHupoBaHKE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYIECTBICHHUIO yIEOHOH NEeATETbHOCTH.

IMo3naBatesnbHbIE YHHBEPCATbHBIE YUeOHbIE TeiiCTBHS

Ba3oBble Jornyeckue AeiicTBUA:

YMEHHS HCIIONb30BaTh NPHEMBI JIOTHUECKOTO MBIIMIJICHUSI NP OCBOCHHH 3HAHMI: PACKPHIBATH CMBICI
XUMHUYECKHUX MMOHATHH (BBIIENATD UX XapaKTepHbIe IPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C APYTUMH HOHITHSIMH),
UCIIOJIb30BaTh TOHATHUS JJIsl OOBSICHEHUS! OTAENBHBIX (DaKTOB W SIBJICHHH, BHIOMpATh OCHOBAHUSI M KPUTEPUH JUIA
KIacCHU()UKAMN XMMUYECKUX BEIIECTB M XMMHUYECKHX PEAKIMH, yCTAaHABIMBATh NMPHUMHHO-CICACTBEHHBIC CBS3U
MEXKAYy OOBEKTaMH H3Yy4YCHHUS, CTPOHUTH JIOTHIECKUE PAcCyXICHHS (MHAYKTHBHBIC, NEAYKTHBHBIC, 110 AHAJIOTHH),
JIeTIaTh BHIBOJBI U 3aKJIIOYEHHSL;

yYMEHHE NPUMEHSTHh B IIPOIECCE IMO3HAHMS IMOHATHA (IPEIMETHBIE M METANpPEIMETHBIC), CHMBOJIMYECKHE
(3HAKOBBIE) MOJEINH, WCIOJIb3YEMbIE B XHMHUH, NMPEoOPa30OBHIBATH HIMPOKO NMPHUMEHSEMBIE B XHMHH MOJICIbHBIC
MPE/ICTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIeMEHTa), XUMH4ecKasi popMyJsia U ypaBHEHUE XUMHUUECKOI peakLuu
— Ipu pCHICHUHU y'—Ie6HO-HO3HaBaTeHLHLIX 3aga4dy, C y‘IéTOM 9THX MOJCIBbHBIX HpeL[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBECHHBIC MPH3HAKN M3Y9aeMbIX 00OBEKTOB — XMMHUUECKHUX BEIIECTB U XUMHUYECKUX PEAKIHH,
BBISBIIATH O6IIII/I€ 3aKOHOMEPHOCTH, MPHUIUHHO-CJICACTBECHHBIC CBA3NW U MNPOTHUBOPEUYHMA B M3Yy4Ya€MbIX IHpoLecCax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTeIbCcKue 1eiicTBUA:

YMEHHE HCIOJB30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4ECTBE MHCTPYMEHTA IO3HAHMS, a TaKKEe B KaYECTBE
OCHOBBI 1JIs (I)OpMI/IpOBaHI/ISI THUIOTE3BI 1O IMPOBEPKE NPABUIIBHOCTU BHICKA3bIBAEMBIX Cy)K[[eHHﬁ;

HpHOGpeTCHI/Ie OIlbITa IO IIJIAHUPOBAHWUIO, OpraHU3alUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMEHHE HaOJII0OAaTh 3a XOIOM IIpolecca, CaMOCTOSTENLHO INPOTHO3MPOBATh €ro pPe3ynabTaT, (OpPMYyIHpOBATH
0000111eHUsT ¥ BBIBOJBI M0 pe3yibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHMS, COCTABIATH OTYET O MPOJCIaHHOM
pabore.

PaGora c undopmanueii:

yMEHHE BBIOWpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(POPMAIMIO pa3IMYHBIX BUIOB U (opm
NpeACTAaBJICHUA, TOJIYy4Ya€MYK0 W3 pa3HbIX HCTOYHUKOB (Haquo-nonynﬂpHaﬂ JiuTeéparypa XHUMHYCCKOTO
COJIepKaHUs, CIIPaBOYHBIC MOCOOMs, pecypchl MHTepHeTa), KPWUTHYECKHM OLEHHBATh NPOTHBOPEUHMBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE IIPUMEHSTh pa3IM4yHble METOJAbl W 3alpoChl IPU TMOUCKE M O0TOOpe HHpOpMauuu |
COOTBETCTBYIOIIUX JTaHHBIX, HCO6XO}:[I/IMI>IX JUIS BBITIOJIHCHUS y‘-Ie6HI)IX " IO3HABATCJIBHBIX 3aJa4 OHpeI[eHéHHOFO
THIIa, TNPUOOpPETEHHE OmbITa B 00NAaCTH HCHOJIB30BaHUS WH(POPMANNOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
OBJIaZICHUC KyJ'II;TypOfI AKTUBHOT'O HCIHOJIb30BAHUA PA3JIMYHBIX IMOHUCKOBBIX CUCTEM, CAMOCTOATEIIBHO BI)I6I/IpaTI)
ONTUMAIbHYIO (JOPMY MPEACTaBICHHS HHPOPMAIIUU U HIUTFOCTPUPOBATH PEIllaeMbIe 33JaUl HECTIOKHBIMUA CXEMaMH,
JrarpaMMaMH, IpyruMu GpopMaMu rpaduKu U HX KOMOMHAIASIMHY;

yYMEHHE HCIIOJIb30BaTh M AaHAIW3UPOBATH B IIpolecce ydeOHOH M MCCIIENOBATENbCKOW JeATebHOCTH
uH(OpMaLUIO O BIMSHUM MPOMBILIUIEHHOCTH, CEJIbCKOTO XO03SHCTBa M TPAHCIIOPTA Ha COCTOSHHE OKpYXarouleH
MPUPOTHON CpesIbL.

KoMMyHuKaTHBHBIC yHHBepcAJIbHbIC y4eOHbIC JeiiCTBHA:

YMEHHS 3a7aBaTh BOMPOCHI (B XOie auaigora M (WIM) AHUCKYCCHH) IO CYIIECTBY OOCYKZaeMOW TEMBI,
(hopMynHpOBaTh CBOW MPEIOKESHHUS OTHOCUTENBHO BBIIOJTHEHUS MTPEITIOKEHHON 3a/1a4H;

YMEHHS NIPEACTAaBIATh MOIyYEHHBIE Pe3yJIbTaThl MO3HABATEIBHON AEATEIHPHOCTH B YCTHBIX M IMCHMEHHBIX
TEKCTax; ACJaTbhb MNPE3CHTAIUIO PE3YJIbTATOB BBINOJIHCHUA XHUMHUYCCKOIO0 SKCIIEPUMCHTA (na6opaT0pH0ro OIIbITA,
1abopaTOpPHOH pabOTHI MO UCCIICTOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMeHHs y4eOHOTO COTPYAHMUYECTBA CO CBEPCTHUKAMK B COBMECTHOH IMO3HABATEIbHON U MCCIIEI0BATENLCKOM
JIeITEIIbHOCTH TIPH PEIICHNH BO3HUKAIONINX MPOo0JIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTIIACOBAHMS ITO3ULNI
(060y>1<)1eHm[, oOMeH MHCHUAMHU, «MO3I'OBBIC INTYPMbI», KOOPAWHAIIMA COBMECTHBIX llel\/'ICTBI/II\/’I, OIIPEACIICHNE
KpUTEPHUEB IO OllEHKE Ka4eCTBa BHITOJIHEHHOW pabOThI U APyTHE).



PeryasaTuBHBIEe YHHBepcadbHbIe YUeOHbIe 1elCTBUA:

YMEHHUE CAMOCTOSITEIBHO ONPENENATh LEIU ACATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIMPOBATh U
MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JCATEIBHOCTh, BEIOUPATh Hanboee 3(h(heKTUBHBIC CITOCOOBI PELICHUS
Y4eOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIBHO COCTABISATh MM KOPPEKTHPOBATH MPEIOKEHHBIN aaropuT™
JICHCTBUH TPY BBHIIOIHEHUH 3aIaHUH ¢ YIETOM ITOTyYeHHS HOBBIX 3HAHUH 00 M3ydaeMBIX 0OBEKTaX — BEIIECTBAX U
peakuusax, OLEHMBATb COOTBETCTBUE IIOJYUYEHHOIO pe3ysbTaTa 3asBICHHONW LENHM, yYMEHHE HCIOJIb30BaTh M
aHANM3UPOBATh KOHTEKCTHI, MpeJylaraéMble B YCJIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocTaBe mpeaMeTHBIX pPe3yIbTaTOB IO OCBOCHHUIO O0S3aTEIHHOTO COACP)KaHUs, YCTAHOBICHHOTO AaHHOU

(dhenepanpHOl paboYeii MPOrpaMMOii, BBIICIISIOT: OCBOCHHBIC O0YYAIOIMMUCS HAYYHBIC 3HAHUS, YMCHHUS U CIIOCOOBI
JeHcTBUH, crieruduyeckre Uil NpeAMETHONW o0nacTi «XHWMHUS», BUABI JEATCIBHOCTH IO IMOJYYCHHIO HOBOTO
3HAHUS, €T0 HHTEPIIPETAINH, TIPe0o0pa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHUTYAlHsAX.

K xonmy oOydyeHus B 8 Kiacce mpeIMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh

c(hOPMHUPOBAHHOCTH Y O0YYAFOIIUXCS YMCHHMA:

®  PACKpBIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XUMUUYECKUI 3IEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPOAHAS W HEOOHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIBHAS
aTOMHass M MOJIEKYJSIpHash Macca, KOJMYEeCTBO BEIECTBA, MOJIb, MOJSIpHAsh Macca, MaccoBas IO
XIUMHYECKOTO JIIEMEHTa B COCIWHCHHW, MOJSIPHBI OOBEM, OKCHI, KHCIIOTa, OCHOBaHHE, COJIb,
3IEKTPOOTPHUIATEIIFHOCTh, CTENCHh OKWCICHUS, XHMUYECKas peakius, KIACCH(PUKANUsi peaKiuid:
peakiMyd COCIUHCHUS, PEAKIUU pPAa3JIOKCHHS, PEaKIMH 3aMCIICHHs, PEaKIud OOMEeHa, 3K30- H
SHIOTCPMUYCCKHE PEaKIHH, TEIUIOBOW 3(P(EeKT peakiuu, sApO aroma, SJICKTPOHHBIA CIOW aroma,
aTOMHasi OpOHTaNb, paglyC aToMa, XUMHUYECKas CBA3b, MOJPHAS W HENOJSIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, NOH, KATHOH, aHHUOH, PACTBOP, MaccoBas J0Js BenlecTBa (MPOIEHTHAsI KOHIIEHTpaIus) B
pacTBope;

®  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IOHATHH M NPUMEHSATh 3TU MOHATHS NpHU
ONMCAaHUHU BEUIECTB U UX NPEBPAILECHUM;

®  KCIOJB30BaTh XUMHUYECKYIO CUMBOJIMKY Ui COCTaBJICHHs ()OPMYJI BEIIECTB M YPABHEHUH XUMUYCCKHX
peakuuit;

®  OmIpeAeIATh BAICHTHOCTh aTOMOB 3JICMEHTOB B OWHAPHBIX COCTUHECHUAX, CTCTICHh OKUCIICHHS 3JICMEHTOB
B OMHApHBIX COEJAMHEHUSX, MPHUHAJJIC)KHOCTh BEIIECTB K ONpEACIEHHOMY KJIAacCy COEAUHEHUH M0
(hopmymnam, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHASI U MOHHASI) B HEOPTAHMUECKUX COSAMHEHUSX;

e packpbiBaTh cMbici Ilepuoanyeckoro 3axona JI. M. MennaeneeBa: 1e€MOHCTPUPOBATH IOHUMAaHUE
MEePUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B Ilepuonnueckoit
CHUCTEME, 3aKOHOB COXpPaHEHHUS MAacCChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYJISPHOTO
Y4EHHs, 3aKOHa ABOTaJpo;

®  ONWCHIBATh M XapaKTePH30BaTh TaOMUUHYI0 (hopMy Ileproamaeckoil CHCTEMBI XUMHUECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATHSA «TJaBHAA MOATpymna (A-Tpymnmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
OoJpIIHe MePHOIbl, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCs B Tabmuie «[lepuoamaeckas cucremMa
xumuueckux snemeHToB J[. M. MeHneneeBay C YHUCIOBBIMM XapaKTEPUCTHKaAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB W 3apsj siapa, oOIIee YUCIO AJIEKTPOHOB M paclpeaesieHHe UX IO
AJIEKTPOHHBIM CJI0SIM);

e KIaccu(pUIUPOBATh XUMHUYESCKHE 3JICMEHTHl, HCOPTaHMYECKHE BEIISCTBA, XMUMHYCCKHE peakiud (1o
YKCJIY ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIECTB, [0 TEILIOBOMY 3(dekry);

e  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEHIECTB Pa3IUYHBIX KIJIACCOB,
MOJATBEPKJasi ONHUCAHHE NpUMEpaMH MOJIEKYJISAPHBIX YpPaBHEHUH COOTBETCTBYIOMIMX XUMHUYECKHX
peakuuit;

® TIPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAaHUsI XMMHUYECKUX MPEBPAIICHUN B pa3INYHBIX YCIOBUSAX;

®  BBHIUUCIATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB, MaCCOBYIO JIOJIO
XUMHUYECKOT0 dJIeMEHTa Mo (opMyJie COeTUHEHHS, MAaCCOBYIO JOJIO BEIIECTBA B PAaCTBOPE, MPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;

® [PUMEHATH OCHOBHBIE OIEpalMd MBICIUTEILHON JAESITeIbHOCTH — aHalIM3 U CHHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3AIINIO, KIACCU(PUKAIINIO, BBISBICHNE MPUYMHHO--CIIEJICTBEHHBIX CBSA3CH — IS
M3YYEeHHUS] CBOWCTB BEIIECTB M XHUMHUYECKHX pEaKIWH, €CTeCTBEHHO-HAYYHBIE METOJBI IMMO3HAHUS —
HaOJIOICHUE, U3MEPEHUE, MOJICITUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHEBIH);



CJIE/IOBATH TPABHUJIAM MOJIb30BAHUS XUMHUYECKOW MOCY/0 1 J1abopaTopHbIM 00OPYIOBaHHEM, a TAKXKe
npaBuiiaM OOpAIlleHHUs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMHE I10 BBIIOJIHEHHIO JTa00PaTOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOJOPONA U KUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OIpEeIEHHON MacCcOBOM /10Jiel pacTBOPEHHOIO BEILECTBA, IUNIAHUPOBATH
U TPOBOJUTH XUMHYECKHE AKCIIEPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB MIENOYECH U KHCIOT C
MOMOIIIBI0 MHIUKATOPOB (JIAKMYC, (peHONPTaNCHH, METIIOPAHXK U APYTHE).

K kxoHmy oOyueHus B 9 Kjacce INpegMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(OPMHUPOBAHHOCTD Y O0YIAFOIIUXCS YMEHHA:

PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHWOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCIICHb OKHCJICHHUS, XMMHUCCKAs PEaKIUs, XUMHUYCCKas CBs3b, TEIUIOBOW I(P(MEKT peakiuu, MOJb,
MOJISIPHBI 00BEM, paCTBOD, SIEKTPOIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHICCKAS JUCCOIUAIINS, PEAKITII
HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOC paBHOBECHE, OOpaTHMBIC M HEOOpaTHMBbIC PEaKIIWy,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  pEAaKIMM, OKUCJIUTENIb, BOCCTAHOBUTENIb, OKHUCJIEHUE U
BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
MeTaJUTN9ecKas ), KPUCTAIUIMYeCKasi PemIéTka, KOPpPO3HWsS METaUIOB, CIDIABBI, CKOPOCTh XHMHYECKOI
peakuuu, npeaensHo qomyctumas konnentpanus [1IK BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHSATUH M NPUMEHATh 3TH TOHATHS NpU
ONMCAaHUHU BEUIECTB U UX MPEBPAILECHUN;

HCIOJIb30BaTh XUMHUYCCKYIO0 CUMBOJIUKY I COCTABICHUS (POPMYJT BCICCTB U YPABHECHHH XUMHUYCCKUX
peakiuii;

ONPEENATh BAJICHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKHX 3JIEMEHTOB B COECIUHEHUSX PA3IUMYHOIO
cocTaBa, IPUHAUICKHOCTh BEIICCTB K OMPEACIEHHOMY KJIACCY COCTUHECHUN MO (GopMyinaM, BHI
XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX COEAMHEHUAX, 3apsij
HMOHA TI0 XMMUYECKOH (GopMmyIe, XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTAaHWIECKUX COCAWHCHHIA,
THUI KPUCTAJUIMYECKOHN pEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMmbic [lepuoanueckoro 3axona /I. V1. MenaeneeBa U 1eMOHCTPUPOBATh €ro MOHUMAHHUE:
OTICHIBATh W XapaKTEePH30BaTh TabIMUHyI0 Gopmy [leproamdeckoil CHCTEMBl XUMUYECKUX 3JICMEHTOB:
pa3nnyaTh MOHATHS «TIaBHAS MOATpyHIa (A-Tpymmna)» U «nodounas moarpymma (b-rpymma)», Mansie u
0ONbBIINE MEPHOMAbI, COOTHOCHTH O0003HAUCHMS, KOTOPHIC HMEIOTCS B MEPUOJUYCCKON TabiHIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHUMHUYECKHX SJIEMEHTOB (COCTaB W 3apsl sjpa,
olIIee 9YHCIO BIIEKTPOHOB M paclpelelieHHe HX 0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OO0IIHe
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COEIMHEHMH B IMpejesax MajlblX MEepUoioB U
[JIABHBIX MOATPYHI C YYETOM CTPOEHHUS UX aTOMOB;

KIacCU(UIMPOBATh XMUMHUYCCKHE SJIEMEHTHI, HEOPTraHWYEeCKHE BEIIECTBA, XUMHUYECKHE peaknuu (1o
YHUCIy U COCTaBYy YYACTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY d(h(deKTy, 10 H3MEHEHHIO CTeIICHEH
OKHUCJICHHUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CICIU(PUUSCKHE XUMHUSCKUE CBOHCTBA MPOCTHIX U CIIOKHBIX
BELIECTB, IMOATBEP)KJas ONHCAHME NpUMEpPaMH  MOJIEKYJSIPHBIX U  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOLIUX XUMUUECKUX pEeaKIuii;

COCTaBJISITh YPaBHEHHUS DSJIEKTPOJIUTHYECKON JUCCOIMAIMM KHCIIOT, IIeJIoYeil U CoJIeH, TMOJHBIE U
COKpamIéHHBIC YpaBHEHUS pEaKIUid HWOHHOTO OOMEHa, YpaBHEHHUS pEaKIuil, ITOATBEPKIAIOIINX
CYIIECTBOBAHUE I€HETUUYECKOM CBA3M MEXAY BEIIECTBAMU Pa3IMYHbBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUMM MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO 0ayaHca 3TUX PEeaKIui;

MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXXHOCTH NPOTEKaHUS
XUMHUUYECKHUX MPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHY0O W MOJSIPHYKO MacChbl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa 10 (OpMYyJie COCIMHEHUS, MACCOBYIO JIONIIO BEIIECTBA B PACTBOpPE, IPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;

coOmoaaTh MpaBWiia TOJH30BAHUS XUMUYECKOW TIOCYAOH M Jab0paTOpHBIM O0OPYJOBAaHHEM, a TaKKE
MpaBUiIa OOpAIICHUS C BEMIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMU IO BBHIMOJIHCHHIO JTA00OPATOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKa M YTJIEKHCIIOTO
rasa);



MPOBOJIUTh PEAKIMH, MOJTBEPKAAIOIINE Ka4eCTBEHHBIH COCTaB Pa3IMYHBIX BELIECTB: PAaClO3HABATH
OTIBITHBIM TTYTEM XJIOpUA-, OpOMHI-, HOAUI-, KapOoHaT-, pocdar-, cuamukar-, cyiabpar-, THAPOKCHII-
WOHBI, KATHOHBI aMMOHHUS W HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOPax
HCOPTraHMYCCKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIC OIEpAIMMA MBICIUTEIBHON ACATSIBHOCTH — aHali3 W CHHTE3, CPaBHEHHE,
00001IIeHIEe, CHCTEMATH3a1IUIO, BhISBICHUE MPUYUHHO-CICICTBEHHBIX CBS3EH — ISl M3Y4CHHs CBOWCTB
BEIIIECTB M XUMHUYCCKHUX PEaKIUil, €CTECTBCHHO-HAYYHbIC METOBI MIO3HAHMS — HAOJIIOICHHE, H3MEPEHHE,
MO/ICTTUPOBAHHUE, IKCIIEPUMEHT (PEalIbHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Pasznen 1. HepBOHa‘{aJILHLIe XUMHYECCKHUE MOHATUHA

HaumeHoBaHue pa3jenoB u TeM
MpOrpaMMbl

KoanuecTBo yacoB

Bcero

KonrtposabHbie IIpakTnuyeckue

DyeKkTpoHHbIe (1U(ppoBHIE)
o0pa3oBaTesIbHbIE pecypehbl

Xumust — BakHas 00J1aCcTh

1.1 €CTECTBO3HAHMS U IIPAKTUYECKOM 5 bubmmorexa [IOK
' P https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YEJIOBEKA
bubaroreka [TOK
1.2 B 1
SIICCTRA 1 XUMIHCCKHE pearinm ° https://m.edsoo.ru/7f41837c
HWroro mo paszaeny 20

Paznen 2. BaxkHeiimue npeacTaBuTe I HEOPraHMYeCKUX BelleCTB

21 Boznyx. Kucnopon. [Torsatue 06 6 bubarorexa [TOK
' OKCHIax https://m.edsoo.ru/7f41837c
bubarorexa [TOK
2.2 B T
onopoa.IToHsATHE O KUCTOTaX U COISAX 8 https://m.edso0.ru/7f41837¢
23 Bopa. PactBopsl. [TonsiTue 00 5 Bubnuorexa [IOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 Bubmmorexa [IOK
' coeMHEeHMit https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pasnen 3. Ilepuoauyeckuii 3akon u llepnoauyeckas cucrema xummuueckux 3a1emeHToB J. U. Menneneea. Ctpoenne aToMoB. XUMUYECKasl CBSA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

3.1

3.2

Tlepuoauueckuii 3aKoH U
Hepnogmqecxaﬂ CHUCTEMA XUMHNYCCKUX
anemenToB JI. . Mennene-ena.
CtpoeHune aToma

Xumudeckas cBg3b. OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIE PEAKITNH

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837c

Bbubaunorexa [JOK
https://m.edsoo.ru/7f41837c
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bubamroreka [TOK

Hroromo pasaery 15 https://m.eds00.ru/7f41837¢
PesepBHOE BpeMms 3 BH6H_HOTCKa LOK

https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposkie)
KonrtposabHbie IIpakTnuyeckue
n/n MPOTrpaMMBbI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl
Paspea 1. BemecTBo U XuMHUYecKHe peakuum
[ToBTOpenue u yriyOieHne 3HaHUH bubanorexa [JOK
11 5 1
OCHOBHBIX Pa3/JesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [IOK
' peaxuuit https://m.edsoo.ru/7f41a636
DNEKTPOAUTHYECKAS AUCCOLUALIMSL. bubamoreka [TOK
1.3 8 1 1
XuMHYECKHE PEaKIUK B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTasibl U X COeIMHEHUS
21 OO61ast XapaKTePUCTHKA XUMHYCSCKIX 4 1 bubanorexa [JOK
' anemenToB VIIA-rpymnmel. ['agoreHst https://m.edsoo.ru/7f41a636
' TPYHIBL. T-€p https://m.edsoo.ru/7f41a636
COCTUHCHUS
g | oo e : L b ox
. MEHTOB V A-TpyIIibl. T U UX
. Py ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUs
y 306111125[ x;pr/TAepHCTHKa X;/IIMI/Ie‘IG(::KI/IX . . , Butmorexa LOK
. MEHTOB -Tpymmbl. YT. u
7 N Py frepon https://m.edso0.ru/7f41a636
KPEMHUH ¥ X COSTUHECHHUSI
Hroro no paszneny 25
Paznen 3. Mera/uibl M MX cOeJUHEHUST
Bubnuoreka [IOK
3.1 06 i 4
HINe CBOHCTEA MeTalion https://m.edsoo.ru/7f41a636
bub. OK
3.2 Baskueiinme MeTauibsl ¥ UX COSTUHEHHS 16 1 2 htI/tIp::I;I/?;.CeI;aSCI)_E).ru 17§412636
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Hroro mo paznmery 20
Pasnen 4. Xumus u okpy:kamouas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HH YEJIOBEKA 3 bubmorexa LIOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 3 bubmuoreka [TOK
e€3epBHOE BPEMS
P P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
N KoauuyecTBo yacoB Jara JuieKTpoHHbIE UG POBHIE
Tema ypoka Kontposabhbie  Ilpakruueckue o0pa3oBaTelbHbIE
n/n Bcero H3yYeHUsI
padoThI padoThI pecypchl
1 IIpenmer xumun. Ponb XuMuu B )KU3HU 1 bubanoreka [JOK
yesoBeka. Tena u BelecTBa 04.09.2023 = https://m.edsoo.ru/ff0d210c
2 TTonsATHE O METOMAX TTO3HAHUS B XUMUHU 1 Brbmorexa LIOK
07.09.2023 | https://m.edsoo.ru/ff0d227e
IIpaxtudeckas padora Ne 1 «I[IpaBuina paboTsl
3 B §a60paT0pI/II/IpI/I TIPUEMBI 06pfmeHH$[Iz 1 Bubnmorexa HOK
11.09.2023 = https://m.edsoo.ru/ff0d23dc
nmabopaTopHEIM 000pYIOBAHUEM
4 Yuctoie BemecTBa U cMecH. CriocoOsl 1 bubnnorexa [JOK
paszeneHus cMecei 14.09.2023 = https://m.edsoo.ru/ff0d26ca
IIpaxtuueckas padora Ne 2 «Pasznencenue
5 c1\f1)ecel71 (Ha npnrl)v[epe OYHUCTKH HOZILSapeHHOIZ 1 bubaorexa LIOK
18.09.2023 = https://m.edsoo0.ru/ff0d28c8
COJIH)»
bubarorexa [TOK
6 ATOMBI 1 MOJICKYJIE! ! 21.09.2023  https://m.edsoo.ru/ffod2a6c
7 XUMHUECKUE 3TEMEHTHI. 3HAKH (CHMBOJIBI) 1 Bubnuorexa [IOK
XUMHYECKHX DJIEMEHTOB 25.09.2023 = https://m.edsoo.ru/ff0d2be8
8 TIpocThie U CIIOKHBIC BEIIECTBA 1 bubmorexa [IOK
28.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 Bubmorexa [IOK
02.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckast popmyna. BaneHTIEOCTL aTOMOB 1 bubamorexa LIOK
05.10.2023 = https://m.edsoo.ru/ff0d2eae
XUMHYECCKHX JICMEHTOB
11 OTHocuTeNbHAsI aTOMHAs Macca. 1 Bbubmoreka [IOK
OTHocHUTeNbHast MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBast 1019 XMMHYECKOTO DJIEMEHTA B 1 Bbubnnorexa [JOK
COC/IMHEHUH 12.10.2023 = https://m.edsoo.ru/ff0d350c
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13 KommgectBo BemectBa. Mois. Moisipaas Bbubnnorexa [JOK
Mmacca 16.10.2023 |  https://m.edsoo.ru/ff0d5230
14 duznueckre U XMMUYECKUE SBICHHS. Bbubnnorexa [JOK
XUMHUecKast peaKiust 19.10.2023 https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U YCIOBUS MPOTEKAHMUSI XUMUICCKUX bubmuoreka [TOK
peakuuii 23.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MaCCHI BEIIECTB. Bbubnnorexa [JOK
XuMU4eCKUe ypaBHEHUS 26.10.2023 = https://m.edsoo.ru/ff0d3b88
17 BrIunciaeHus KoJu4ecTBa, MacChl BEIIECTBA 10 bubnnorexa [IOK
YPABHEHUSIM XUMHYECKUX PEaKIInit 09.11.2023 | https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYECKUX peaKIui
18 (coeunﬂqéﬂmupamomeﬂm 3a£em:Hm Bubamorexa LIOK
’ ’ ’ 13.11.2023 |  https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — y4€HBIH-3HLUUKIONEIUCT. bubamorexa [TOK
OO0001IEeHNE U CUCTEMATU3ALIMS 3HAHUN 16.11.2023 https://m.edsoo.ru/ff0d40c4
20 KonTtponsHaas pabora Nel mo teme «BemiecTBa Bubnnorexa [IOK
U XUMHYECKHE PEAKIHI» 20.11.2023 @ https://m.edsoo.ru/ff0d4290
Boznyx — cMech razos. CoctaB Bo3ayxa.
21 Knci}cl)pou — 3JIEMEHT U MPOCTOE BeIL[lileCTBo. Bubnmorexa HOK
23.11.2023 = https://m.edsoo.ru/ff0d448e
O30H
®dusnyeckue ¥ XUMUIECKHE CBONCTBA
22 KHCJIOpo/a (peaKkIuy OKUCIICHUS, TOPCHHUE). Bubnmorexa HOK
’ 27.11.2023 @ https://m.edsoo.ru/ff0d4614
TTonsiTHe 00 OKCHaax
Crioco0bI MOTy4eHHs KUCIOpOa B
23 nabopaTopuu qunpommmneHI;oﬂcm. bubamorexa LIOK
30.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne Kucopoaa
TemnoBoit 3¢ (PpekT XUMUIECKON peaKIuu
24 MOHSTHE O T(i);)bMOXI/IMI/I‘IeCKOM ylljjaBH:HI/H:I BruGmorexa LIOK
’ 04.12.2023 | https://m.edsoo.ru/ff0d4790
9K30- U SHIOTCPMHUUCCKUX PEAKIIUAX
TormmmBo (HEPTH, yroib U METaH).
25 3arpﬂ3He1§He(11)303’11}3]1xa CII0COOBI iro Bubmorexa [IOK
’ 07.12.2023 = https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIICHHS
26 IIpakrrueckas padora Ne 3 o Teme bubanorexa [JOK



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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«[lonydenre u COGMpaHIe KUCIOPO/Ia, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €r0 CBOMCTBY
97 Bonopon — »aieMeHT 1 poCcToe BEUEeCTBO. Bbubnnorexa [JOK
Haxosxmenue B pupoie 14.12.2023 |  https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XUMUUECKHE CBONCTBA bubmuoreka [TOK
Bojiopoza. [IpuMeHeHne Bogopoaa 18.12.2023 |  https://m.edsoo.ru/ff0d4dd0
29 TloHsTHE O KHCIIOTaX M COJIAX bubmorexa LIOK
OHATHE O KHCTOTAx 1 €0 21.12.2023  https://m.edso0.ru/ff0d50d2
30 CriocoObI MoTy4eHust BOJ0poia B bubanorexa [IOK
nabopaTtopuu 25.12.2023 = https://m.edsoo.ru/ff0d4ddO
i ZIIPIaKTI/IlIeCKaH paZOTa Ne 4 o Teme BuGmuorexa LIOK
CIYHICHHE 1 CODHPANHE BOAOPOAA, 28.12.2023  https://m.edsoo.ru/ff0d4f42
H3y4YEeHHE Er0 CBOMCTBY»
N " bubamorexa [TOK
32 Mosprtsiii 0GbEM rason. 3aKoi ARorazpo 11.01.2024  https://m.edsoo.ru/ff0d542e
. Beruucnenust 06béma, KOIJ:I/I‘IGCTBa BEILECTBA BuGmorexa [IOK
rasa Tlo €0 HIRECTHOMY KOMIHeeTEy Befllectsa 15.01.2024  https://m.eds00.ru/ff0d55a0
WK 00BEMY
" BLI‘;I/ICIIQHI/IH 06’beMOBKI‘830B 61'[0“ypaBHeHI/IIO Butmorexa LOK
PCAIIUHi1 Ha OCHOBE 3aiCOHa ODBEMHBIX 18.01.2024  https://m.eds00.ru/ff0d5708
OTHOIIICHUHU I'a30B
35 o « . . bubarorexa [TOK
HSHHCCIHE 1 XUMITCCIHE CROUCTRA BOMM 22.01.2024  https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [ToHsTHE 00 HHAUKATOpAX buommorexa LIOK
OcTaB ocHo e © 00 HHAHIKATOP 25.01.2024 = https://m.edsoo.ru/ff0d59e2
- Boja kak pacTBOpUTEIIb. Ha]\C;IHIGHHI)Ie " BuGorexa [IOK
HEHACHIIIEHHBIC pacTROPHL. AAcCoBai A0 29.01.2024  https://m.edso0.ru/ff0d5b40
BEILIECTBA B PACTBOPE
o | oS I et
PHro ? © ue pae OP.O ¢ ONPEACIEHHO 01.02.2024 | https://m.edsoo.ru/ff0d5eba
MAacCOBO# J0Jielf paCTBOPEHHOTO BEIECTBAY
39 KonTtpoasHas padora Ne2 o Teme «Kucnopo. bubamoreka [TOK
Bonopoa. Bona» 05.02.2024 = https://m.edsoo.ru/ff0d6342
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OKcHuAbl: cocTaB, KiIacCu(puKanus,

Bbubnnorexa [JOK

40 HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d664e
ITomyuenne n XUMHYECKHE CBOMCTBA
41 KI/ICH}:fHBIX OCHOBHBIX U aM()OTEPHBIX bubamorexa LIOK
’ 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OCHOBaHWUsI: COCTaB, KJIaCCU(UKAIINS, bubmuoreka [TOK
HOMEHKJIaTypa 15.02.2024 = https://m.edsoo.ru/ff0d67ca
43 ITony4yeHue u XUMHYECKUE CBOMCTBA Bubmmorexa [IOK
OCHOBaHHUH 19.02.2024 |  https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocTaB, KiaccupuKaIms, bubnnorexa [JOK
HOMEHKJIATypa 22.02.2024 = https://m.edsoo.ru/ffOdfee2
45 [onmydenne 1 XUMHYECKHE CBOMCTBA KUCIIOT bubaorexa LIOK
26.02.2024 = https://m.edsoo.ru/ffOdfee2
6 Comu (cpenHre): HOMEHKIIATYpa, CIIOCOOBI Bubmmorexa [IOK
MOJTyYeHHUS, XUMUUECKHE CBOMCTBA 29.02.2024 = https://m.edsoo.ru/00ad9474
IIpaktuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBLHBIX 3a7a4 10 TeMe bubanorexa [JOK
«OCHOBHBIE KJIACCHI HEOPrAaHUYECKHX 04.03.2024 = https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT
48 I'eneTnueckas cBsI3b MEXy KJlacCaMu Bubnnorexa [IOK
HEOPTaHHYECKUX COCANHEHHI 07.03.2024 | https://m.edsoo.ru/00ad9a50
. bubarorexa [TOK
49 Obodmerie it cHETeMATHALI SR 11.03.2024  https://m.eds0o.ru/00ad9ch?
50 KonTtponsnaas padora Ne3 mo teme "OcHOBHEIE Bu6mmorexa IIOK
KJTACCHI HEOPTAHHMYECKUX COCNHEHNH" 14.03.2024 |  https://m.edsoo.ru/00ad9ela
[lepBbIe MONBITKN KIIacCUPHUKALIIH
51 xmfmqecxnx 3JIEMEHTOB. E;OHH:HC 0 rpymnmnax bubamorexa LIOK
18.03.2024 | https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
Ilepuonnueckuii 3axoH u Ileproandeckas
52 CI/I(?[GMI; XUMHUYECKUX BHeMegTO}): . 1. bubmorexa LIOK
21.03.2024  https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonsl, rpynmsl, NOArPYMIILI bubamorexa LIOK
’ ’ 01.04.2024  https://m.edsoo.ru/00ada52c
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Crpoenne atomoB. CocTaB aTOMHEBIX SI/IEp.

Bbubnnorexa [JOK

>4 W3otomnst 04.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHHE AIISKTPOHHBIX 000JI0YEK aTOMOB
55 SHEI‘,JMQHTOB Hepnponnqecxoﬁ cucremsr [. 1. bubmotexa OK
08.04.2024 | https://m.edsoo.ru/00adaébc
Menneneena
XapakTepuCcTHKa XUMHUYECKOT'0 JIEMEHTA 110
56 eropnonoI:KeHmo B [lepuomuueckoii cucreme /. Bubmmorexa LIOK
11.04.2024 | https://m.edsoo.ru/00ada824
. Menneneera
3Hauenue [leproandeckoro 3akoHa I
57 pa3BUTHUA HayI:I)(I/I Ii[ npaktuku. J[. 1. li[/IeHzLeneeB Bubmiorexa LIOK
. 15.04.2024 |  https://m.edsoo.ru/00ada96e
— yuéHBIH, EAaror U TPaKIaHuH
58 DNEeKTPOOTPULIATEILHOCTh aTOMOB Bubmmorexa [IOK
XUMHYECKHX JIEMEHTOB 18.04.2024 https://m.edsoo.ru/00adaab8
59 HonHast XuMHuJIecKas CBsI3b Bubnmorexa HOK
22.04.2024 = https://m.edsoo.ru/00adac34
60 KoBasneHTHast OJIsipHAs XUMUYECKas CBSI3b bubmorexa LIOK
25.04.2024 = https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonspHas XMMHUYECKas CBSA3b bubamorexa LIOK
29.04.2024 = https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHHUS Bubnmorexa HOK
02.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIMTENbHO-BOCCTAHOBHUTEIILHBIE PEAKIMN bubamorexa LIOK
06.05.2024 | https://m.edsoo.ru/00adb076
64 OKUCIUTENHN U BOCCTAHOBUTEIIN bubmorexa LIOK
09.05.2024 | https://m.edsoo.ru/00adb076
65 Konrponbhas padora Ned4 o teme «Ctpoenue bubanorexa [JOK
aToMa. XUMHUECKAs CBI3b» 13.05.2024 = https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O000mEeHne n bubanorexa [JOK
CHCTEMATH3ALUS 3HAHUI 16.05.2024 https://m.edsoo.ru/00adb33c
67 Peseprusblit ypok. O600meHwe u Bu6mmorexa IIOK
CHCTEMATH3AaIHs 3HAHUH 20.05.2024 = https://m.edsoo.ru/00ad9cb2
68 PezepBHbIit ypok. O000mEeHne n bubanorexa [JOK
CHCTEMATHU3ALU 3HAHUI 23.05.2024 https://m.edsoo.ru/ff0d61c6
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69 Pemienne pacueTHBIX 3a1a4 1 27 05.2024
70 Hrorosslit ypox 1 30.05.2024
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 70




9 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Jara
Tema ypoka Kontposabhbie  Ilpakruueckue o0pa3oBaTelbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
II i T
|| et o Temree |
T 01.09.2023 = https://m.edsoo.ru/00adb59e
Menzeneesa

, 3aK0H(;1\;IIe<pH030TeM 1(33 I/I3(1)VI€HZHI/II/I CBOIZCTB . BuGmuorexa LIOK

XMMHUYECKHX AJIEMEHTOB TEPBBIX TPEX
g PREDIP 04.09.2023 https://m.eds0o.ru/00adb6b6
MEpPHO/IOB

3 Knaccudukamnus u HOMeHKIaTypa 1 Bubmmorexa [IOK
HEOPraHHYECKHUX BEIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKOH CBA3H U THUIIBI 1 bubnnorexa [JOK
KPUCTAIUTHYECKUX PEHIETOK 11.09.2023 | https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel mo teme

I1 i 1 1

5 «IToBTOpEHHUE M yriybiaeHne 3HAaHUH 15.09.2023
OCHOBHBIX Pa3/IeIoB Kypca 8 Kiiacca»

6 Knaccudukanms XuMiuaecKux peakiuii mo 1 Bubmmoreka [IOK
pa3IUYHBIM PU3HAKAM 18.09.2023 | https://m.edsoo.ru/00adbch0

, ngﬂTI/I: 2 czo;;ozm xuMqueceKooix'I :eaKLu/m. . Butmorexa LIOK

HSTHE O TOMOT@HHBIX M T'€TePOreHHbBIX
P 22.09.2023  https://m.edsoo.ru/00adbe9a
peakusIx
[ToHsTHE O XUMUYECKOM PaBHOBECHH.

8 DaxTOPEI, BIHUSIONINE HA CKOPOCTh 1 Bu6mmorexa IIOK
XUMHUYECKOH Peakiny 1 MOJI0KEHIE 25.09.2023 = https://m.edso0o.ru/00adc28c
XMMHYECKOT'O PAaBHOBECHSI

9 OKHCIIUTENILHO-BOCCTAHOBUTE e pea 1 bubamorexa LIOK

KHCITUTENbHO-BOCCTAHOBUTEIIbHBI KUK
et . peartt 29.09.2023 | https://m.edsoo.ru/00adcade

10 Teopus 3J1EKTPOIUTHUECKON AUCCOLUALIMH. 1 Bu6mmorexa IIOK
CustbHBIE U CITA0bIE IEKTPOITUTHI 02.10.2023 |  https://m.edsoo.ru/00adcd68

11 Hounble ypaBHEHUS peakLuii 1 Bubmmorexa IOK

P peart 06.10.2023  https:/m.eds00.ru/00add448
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XUMHUYeCKHe CBOMCTBA KMCJIOT M OCHOBAHMIA

12 B CBETE IPECTABJICHUH 00 bubamorexa LIOK
. 09.10.2023 = https://m.edsoo.ru/00add5d8
3JEKTPOIUTUICCKON TUCCOIMAIIUI
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
13 MPEICTABICHUH 00 AIEKTPOIUTHIECKON brbmmorexa [1OK
13.10.2023 |  https://m.edsoo.ru/00add8b2
JIICCOIIHAITIH
14 [onsaTue o ruapoImM3e conei BrGmorexa LIOK
16.10.2023 |  https://m.edsoo.ru/00add9d4
15 O06o00I1IeHHEe U CHCTeMAaTH3alns 3HaHUH Brbmorexa LIOK
20.10.2023 = https://m.edsoo0.ru/00addd12

16 IIpakTrdeckas padora Ne 1. «Perrenue Bubmmorexa [IOK
IKCIEPUMEHTAITBHBIX 3219 23.10.2023 https://m.edsoo.ru/00addbfa
Konrposbnas pabota Ne2 mo Teme

17 «SHZETPOHI/ITI/EICCKaﬂ JIACCOLIUALINSL. Bubmmorexa LIOK

27.10.2023 = https://m.edsoo.ru/00addecO
XUMHUUECKUE PEaKIMU B PACTBOPAX»

18 OO0mast XxapaKTepUCTHKA TaJIOTCHOB. Bubmmorexa [IOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa 10.11.2023 = https://m.edsoo.ru/00addfe2
Xinoposonopos. ConstHasi KHCIIOTa

19 XHMquCIi[MS cfaloﬁCTBa HOJ‘Iy‘IGHI/Ie’ Bubnmorexa HOK

’ ’ 13.11.2023 | https://m.edsoo.ru/00ade104
pUMEHEHHE
IIpaktuueckas pabora Ne 2 o Teme
20 <<IPIonyquHe coljmﬁoﬁ KHCJIOTHI, M3y4eHue e bubamorexa LIOK
N ’ 17.11.2023 https://m.edsoo.ru/00ade348
CBOMCTBY
BrrurciieHus mo ypaBHECHHUSIM XHMAYECKHX
21 peaKiuid, eciu OZ:H W3 PEareHTOB JaH B BruGmorexa LIOK
’ 20.11.2023 @ https://m.edsoo.ru/00ade488
N30BITKE

29 OO0mast xapakTepucTHKa 1eMeHTOB VIA- Bbubmoreka [IOK
TPYIIIBI 24.11.2023 | https://m.edsoo.ru/00ade64a
AJTOTpOnHBIC MOAUGUKAIIUH CEPBI.

23 szgncrz)lcz:Hneiepi? I/I(beé ::eIII/II(-:IZII){I/Iﬁ B BruGmorexa LIOK

’ 27.11.2023 https://m.edsoo.ru/00ade64a
npupozae. XUMHAIECKHE CBOUCTBA CEPhI

24 CepoBo1opo, CTpoeHue, (hPU3NIecKue U bubmmorexa [TOK
XUMHUYECKHE CBOUCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
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Oxcunsl cepbl. CepHast KUCIIOTa, PU3MIECKUE

Bbubnnorexa [JOK

25
U XUMHYECKHE CBONCTBA, IPUMCHEHHUE 04.12.2023 | https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKINH, JIEKAIIE B OCHOBE

26 MPOMBIIIJICHHOTO CrI0c00a TOTyYeHHS Bubmmorexa [IOK
CEepHOM KHUCIOTHI. XUMHIECKOE 3arpsIi3HCHHE 08.12.2023 | https://m.edsoo.ru/00adec8a
OKPYXKaIOMIEH Cpelbl COCTMHEHNUSIMHE CEPBI

27 Brrancnenue MaccoBOM JOJIU BBIX0O1a bubanoreka [JOK
OPOAYKTA PeaKIUH 11.12.2023 = https://m.edsoo.ru/00adec8a

’ Oo6mas XziKTep:::CTI/I;(ca 92€I\:CHZOB VA—0 ] BuGmuorexa LIOK
TpYIIIbL. T I HEHHUE B IPU

by > pactipoctp '© B HPHPOAE, 15.12.2023 |  https://m.edsoo.ru/00adeea6
(usnyeckre 1 XUMHYECKUE CBOWCTBA

29 AMMUaK, ero Gu3NIecKue U XUMHUIECKUE Bubmmorexa [IOK
CBOMCTBA, MOJyYCHHUE U IPUMEHEHHUE 18.12.2023 = https://m.edsoo.ru/00adf004

p | s

YeHUE aMMU U3y4YCHHUE eTr
" 1Y 22122023 https://m.eds0o.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€ pusnueckue u bubnnorexa [JOK
XUMHYECKHE CBOHCTBA 25.12.2023 = https://m.edsoo.ru/00adf306
Hcnons30Banye HUTPATOB U COJIEH aMMOHHMS

32 B Ka4eCTBE MUHEPAIBHBIX YI00OpEHHIA. Bubmorexa [IOK
XuMHUYECKOE 3arpsi3HEHHE OKPYKAIOIICH 29.12.2023 = https://m.edsoo.ru/00adf518
Cpenbl COeIMHEHUSIMU a30Ta
) . \Y

33 ochop ((;Kcm[ docdopa (V) u pochopnas BuGmuorexa LIOK
KUCIIOTa, (PU3MUECKHE U XUMUIECKHU

CUO » QUIITECKHC ecrue 11.01.2024 https://m.edsoo.ru/00adf68a
CBOICTBA, IOJTy4eHHE

“ Hcnonb3oBanue @c(;c@aTouB 1; KauecTBe BuGmiorexa LIOK
MHHepaHHjHX YAOOPCHHH. JarpAstieHue 15.01.2024 = https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl pocharamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubanorexa [JOK
(usnyecKre 1 XUMHYECKHE CBOWCTBA 19.01.2024  https://m.edsoo.ru/00adfd9c
Oxcuppl yriepoja, ux Gpusndeckue u

36 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE Bbubaunorexa [JOK
npoOJIEMBI, CBSI3aHHBIE C OKCHJIOM YIJIepoza 22.01.2024 @ https://m.edsoo.ru/00adfebe

(v
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Bbubnnorexa [JOK

37 YTOMBHA KHETOTA 1 €€ comt 26.01.2024 = https://m.edsoo.ru/00ae006c
IIpaktudeckas padora Ne 4 o Teme

38 "l'IljonyquI/Ie yrrJ)IeKchoro rasa. bubamorexa LIOK

29.01.2024 = https://m.edsoo.ru/00ae027e
KauectBeHnHas peakuus Ha KapOoHAT-HOH"

39 IlepBoHauanbEHBIC TOHATHS 00 OPTaHUYECKUX bubaunoreka [JOK
BEII[ECTBAX KaK O COCUHECHUSX yriieposa 02.02.2024 | https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coennueHus Bubmmorexa LIOK

05.02.2024 | https://m.edsoo.ru/00ae080a
IIpaktuueckast padota Ne 5. PemienHue
41 SKI:ZHepI/IMeHTaJ'Il:;HHX 3a]1aq 1o TeMe Bubmmorexa [IOK
N 09.02.2024 = https://m.edso0o.ru/00ae0bf2
«BaxneWme HeMeTauTbl M UX COCAMHCHHS

42 KonTponbnas pabora Ne3 mo teme Bbubnuorexa [IOK
«Bakueiie HeMeTaIbl U UX COETUHEHUS 12.02.2024 = https://m.edsoo.ru/00ae0el8
OO0mast XxapaKTepUCTHKA XUMAYCCKIX

43 3JIEMEHTOB — METAJJIOB. MeTajutndyeckast bubarorexa [TOK
CBSI3b M METAJUTHYECKAst KPUCTAIUTHYCCKAsT 16.02.2024 | https://m.edsoo.ru/00ae103e
peméTka. Puznueckue CBOMCTBA METAIJIOB
XuMHYeCcKHe CBOMCTBA METAJIOB.

44 DNIEKTPOXUMHUUECKHUN Psii HANpsLDKEHUN bubmmorexa LIOK

19.02.2024 = https://m.edsoo0.ru/00ae1156
METaJIJIOB
OO011He crIocoObI MOTYUICHUS METAILIOB.

45 CmnaBel. Beraucnenust o ypaBHEHUSAM bubanorexa [JOK
XUMHYECKHIX PEAKIHiA, €CIIH OJINH W3 23.02.2024 https://m.edsoo.ru/00ae1156
peareHTOB COACPIKHUT IPUMECH

46 ITonsiTHe 0 KOPPO3UHN METATIIOB Brbmmorexa LIOK

26.02.2024 = https://m.edso0.ru/00ae1278
bubanorexa [IOK

47 Wlenorrsie MeTaet 01.03.2024 https://m.eds00.ru/00ae14b2

48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KAJTHS Brbmmorexa LIOK

04.03.2024 ' https://m.edsoo.ru/00ae14b2

49 [IlemoyHO3eMEIbHBIC METAIIBI — KAJBIIUH 1 Bbubnnorexa [JOK

MarHuit 08.03.2024 | https://m.edsoo.ru/00ae15e8
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Bbubnnorexa [JOK

50 B HEHITHE COS/IMHEHII KAbIHS 11.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06o001eHre ¥ cucTeMaTu3anys 3HaHUH 15.03.2024
52 JK€cTtkocTh BOABI M CLIOCOOHBI €€ yCTpaHeHHs BH6H_HOTeKa Lok
18.03.2024 | https://m.edsoo.ru/00ae1886
53 IIpaxTrdeckas padbora Ne 6 o Teme Bubmmorexa IIOK
"YEcTroCTh BOJBI M METO/IbI €€ yeTpaHeHus" 22.03.2024 https://m.edsoo.ru/00aelae8
54 N — bubnnorexa [IOK
01.04.2024  https://m.edsoo.ru/00aelc64
55 AmdoTepHbie cBOIiCTBa OKCHIA U bubnuorexa [IOK
THAPOKCHIA 05.04.2024 | https://m.edsoo.ru/00aelc64
Bubmmorexa [IOK
%6 Heneso 08.04.2024 https://m.edscli).ru/Oan1d86
57 Oxcuzpl, THAPOKCHBI U conu xenesa (1) u Bbubnuorexa [IOK
xenesa (111) 12.04.2024 |  https://m.edsoo.ru/00ae35e6
58 O0o001eHre U cuCcTeMaTH3alys 3HaHUH 15.04.2024
©  wemepmienmum s 1o ree bGorexa LIOK
BaKHGHIIHE MCTANIS 1 HX COCTHHCHIS 19.04.2024 | https://m.edsoo.ru/00ae3de8
BpIuncieHust o ypaBHEHUSIM XUMUUECKHX
o | Lot e e
BhIHCICHIA MACCOBOI AOJH BBIXOA 22.04.2024 = https://m.edsoo.ru/00ael750
MPOJYKTa PeaKIiy
61 O0001IeHHE U CUCTeMAaTH3AIHs 3HAHUH 26.04.2024
62 KonrponbHast padora Ned4 o teme
«BaxHelme MeTaJuIbl M UX COETUHEHUS 29.04.2024
63 Bemecrsa u Marepuaisl B IOBCEJHEBHON Bubmmorexa [IOK
JKU3HH 4eI0BeKa 03.05.2024 = https://m.edsoo.ru/00ae3f50
64 XuMHUECKOe 3arps3HEHUE OKPYKaroLen bubanorexa [JOK
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https://m.edsoo.ru/00ae3f50

cpemsl 06.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHUH 5KOJIOrMYECKUX 1 bubanorexa [JOK
pobIeM 10.05.2024 = https://m.edso0.ru/00ae4270
66 PezepBHbIit ypok. O600mIEeHNE 1 1 bubanorexa [JOK
CHCTEMAaTH3aIMs 3HAHUIT 13.05.2024 |  https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O600meHne u 1 Bubmmorexa [IOK
CHCTEMATH3alNs 3HAHUN 17.05.2024 https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001ICHHE 1 1 bubanorexa [JOK
CHCTEeMAaTH3alUs 3HAHHIA 20.05.2024  https://m.edsoo.ru/00ad9ch2
69 Pemenne pacyeTHbIX 3a/1a4 10 XUMUH 1 24.05.2024
70 HToroBslii ypok 1 97 05.2024
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 70
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHHUKA

METOJUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET






