


HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1Mo XMMHUM Ha YpPOBHE OCHOBHOTO 00IIEro 00pa30BaHHs COCTAaBICHA Ha OCHOBE TPEOOBAHUH K
pe3ysibTaTaM ~OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOW MNpPOrpaMMbl  OCHOBHOrO  00mIero oOpa3oBaHWs,
npexacrasiaeHHbIx B @PT'OC OO0, a Takxke Ha ocHOBe (enepanbHOi padodeil mporpaMMbl BOCITUTAHHS U C yYETOM
KOHIICTIIINH TIPETIofaBaHusl y4eOHOro mpeaMmera «XWMHUS» B 00pa30BaTENbHBIX OpraHM3amuax Poccuiickoit
denepanuu.

[Iporpamma mo XxuMuu fa€T MpeicTaBlIeHNUE O LEJsX, o0Ieil crpaTerun 00y4eHus], BOCIIUTAHUS U Pa3BUTHUS
00ydJaromuxcsi CpeICcTBaMH Y4eOHOrO TpeIMeTa, YCTAHABIMBACT 00sA3aTEIbHOE MPEAMETHOE COAEpIKaHuE,
IpeycMaTpUBacT PacIpeesieHne €ro Mo KiaccaM M CTPYKTYpHpOBaHHE IO pa3jiesiaM M TeMaM NPOTrPaMMBI 110
XUMMH, ONpenAenseT KOJIMYECTBEHHBIE M KAuyeCTBCHHbBIE XapaKTEPHUCTUKU COAEPKaHUSA, PEKOMEHIYEMYIO
MIOCJIE/IOBATENILHOCTh M3YUEHHS XUMHH C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKU Y4eOHOTO
mporecca, BO3PACTHBIX OCOOEHHOCTEH O0OYyYalomMXCs, OMpENenseT BO3MOXKHOCTH TIpeaMeTa Ul peanu3anui
TpeOOBaHUil K pe3yabTaTaM OCBOCHHUS OCHOBHOI 0Opa3oBaTelbHON MpOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHKs, a TakKe TpeOOBaHMM K pe3yibraTaM OOy4YeHUs XMMHUU Ha YpOBHE Ilelel W3y4eHHs IMpeiaMeTa W
OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIbHON IESATEIBHOCTH 00YJaIOIIETr0oCs 10 OCBOCHUIO Y4€OHOTO COIEPKAHUSL.

3HaHWE XUMHUH CIY>KUT OCHOBOI 111 JOPMHUPOBAHHS MUPOBO33PEHHS 00YJaIOIIETocs], €ro MPeICTABICHIH O
MaTepuaJbHOM €JUHCTBE MHpa, BaXHYIO pOJIb UrpaloT (GOpPMUpyeMble XUMHEH TMpEICTaBICHUS O
B3aMMOIIPEBPALICHUSX 3HEPTHU M 00 3BOJIOIHMM BEUIECTB B IPHUPOAE, O MYTAX PEUICHUs TII0OAIbHBIX MpOoOiIeM
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKOHN, MHUIIEBOH M 3KOJIOTHYECKOH OE30IacHOCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuenue xumuu:

CIIOCOOCTBYET peasM3aliy BO3MOXKHOCTEH UL CaMOpa3BUTHS M (POPMHUPOBAHMS KyJIbTYphl JHIHOCTH, €&
o0r1elt 1 QyHKIIMOHAIBHON TPAMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHHS M TBOPYECKHX CIHOCOOHOCTEH 00ydarommxcs, HaBBIKOB HX
CaMOCTOATENLHON yueOHOH esSTeNbHOCTH, SKCIICPUMEHTAIBHBIX M NCCIIEJOBATEIbCKAX YMEHHH, HEOOXOIMMBIX KaK
B TIOBCEZIHEBHOH XH3HH, TaK U B MPOPECCHOHATBHON JIESITEIbHOCTH;

3HAKOMHUT CO CHEUU(HUKOI HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBACT OCHOBBI L[EJIOCTHOTO B3IJIs/Ia Ha €IMHCTBO
MPUPOJBI M YEJIOBEKa, SIBIAETCS OTBETCTBEHHBIM 3TalioM B (DOPMHPOBAHHMM €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
00yJaroIIUXCS;

CrocoOCTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOMICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IIPUPOAE, K
4eJIOBEKY, BHOCUT CBOM BKJIaJI B 9KOJIOTHYECKOE 00pa3oBaHKe 00yUYaroIXCs.

JlaHHbIe HanpaBieHNs B 00y4eHUN XUMHUH 00€eCIIeunBaroTCs CrIelM(UKON CopepKaHus y4eOHOro peiMeTa,
KOTOPBIH SIBJISIETCS] IEJarorM4ecky aIallTUPOBAHHBIM OTpakKeHHEM 0a30BOIl HaAyKH XMMHUH Ha OINpPeeIEHHOM JTare
€€ pa3BUTHUSIL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHS OPUEHTHPOBAH HA OCBOCHHE OOYdYaIOIIUMUCS
CUCTEMBI NIEPBOHAYAIBHBIX MOHATUH XMMHHU, OCHOB HEOPTaHUYECKOM XUMMU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX
HNOHSTHA OpPraHUYECKON XUMUHU.

CrpykTypa conxepkaHHs IMPOTpaMMbl 10 XUMHH C(GOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO MOaXona K eé
n3zyuenuto. ConepxaHue CKJIAAbIBACTCA U3 CUCTEMBI NMOHATUN O XMMHYECKOM 3JEMEHTE U BELIECTBE M CHCTEMBI
MOHATHH 0 XUMUYECKOH peakimn. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 MIPHUHITUITY TOCIEA0BATEIFHOTO
Pa3BUTHA 3HAHUH HA OCHOBE TEOPETHUECKUX MPEACTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HHsI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHMUY;

— y4eHHUs O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

— MpeJICTaBICHUH 00 3JIEKTPOIIMTHIECKON INCCOMAIINY BELIECTB B paCTBOpaXx.

Teopernueckue 3HaHUSI pacCCMaTPUBAIOTCS Ha OCHOBE SMIIMPUYECKHU MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB,
pa3BUBAIOTCS IOCIEJOBATENIBHO OT OJHOTO YPOBHA K JAPYrOMY, BBINONHAA (QYHKIHH OOBACHEHHS W
MPOTHO3UPOBAHMSA CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO NMPHMEHEHHS M IOIYYEHHS H3y4aeMBIX
BEIIIECTB.

OcBoecHHE TIPOTpaMMBI TI0 XHMHH CIHOCOOCTBYET (OPMUPOBAHHUIO TIPEICTABICHHS O XHMHUYCCKOH
COCTaBJISIIOIIEH HayYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPHUPOJIbI, IEHHOCTHOTO OTHOLICHUS K HAYYHOMY
3HAHUIO U METoJaM IMO3HaHUS B Hayke. M3ydyeHHe XMMUU NPOUCXOAUT C MPUBJICUCHHEM 3HAHUHA M3 paHee
M3y4EeHHBIX Y4eOHBIX peaMeToB: «Oxpysxkaromuii Mup», «bronorus. 5-7 kinaccs» u «Pusmka. 7 Kmacey.



IIpr w3ydeHNMM XWMHH TPOUCXOAWUT (OPMHPOBAHHE 3HAHUII OCHOB XMMHUYECKOW HAyKH Kak o0O01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKON NEATETHHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHCHTOB MHPOBOI
KyJIbTYpHl. 3a7aya y4eOHOrO MpeMeTa COCTOUT B (POPMHPOBAHUU CHCTEMBI XHUMHUUCCKUX 3HAHUN — BaKHEHIINX
(hakTOB, TOHSATHI, 3aKOHOB W TEOPETHYCCKHX TIOJOKCHHUH, IOCTYMHBIX OOOOIICHUH MHPOBO33PECHUECKOrO
XapakTepa, si3bIKa HayKW, B MPHOOIICHNN K HAYYHBIM METOJAM IO3HAHWS TPH M3YYCHHH BEIIECTB U XMUMHUYECKHUX
peakuii, B (GOPMUPOBAHNN W PA3BUTHH MO3HABATENBHBIX YMEHAN W MX NPHUMEHEHNH B Y4eOHO-TTO3HABATEIEHON U
yueOHO-HMCCIIeI0BATENLCKOM  JIEITEIbHOCTH, OCBOCHMHM NpaBWiI 0e30MacHOro OOpalieHUs] C BELIECTBAMHU B
MOBCEIHEBHOMN JKU3HU.

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

— (hopMUpOBaHKE WHTEUICKTYaIbHO PAa3BUTOW JUYHOCTH, TOTOBOW K CaMOOOPA30BaHHUIO, COTPYAHUYECTRY,
CaMOCTOSTCIIFHOMY MPHUHSATHIO PEIICHUA, CIIOCOOHOH aanTUPOBaThCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM KH3HH;

— HaNpaBICHHOCTH OOyUeHHS Ha CHCTEMAaTHYecKoe MNpHOOIIeHHe OOy4aromuXcs K CaMOCTOSTENBHOU
MO3HABATEIIFHOW NIEATENHPHOCTH, HAyYHBIM METOIaM IIO3HAaHWS, (POPMHUPYIOIIMM MOTHBAIMI0 U pa3BUTHE
CITIOCOOHOCTEH K XMMHH,

— o0ecreyeHUe YCIOBHM, CIOCOOCTBYIOIIUX MPHOOPETCHUIO OOYJYArOIIMMUCS OIbITa Pa3HOOOpa3HOU
JACATCIBbHOCTH, TIIO3HAHUA W CaMOIIO3HAHUA, KIIIOUCBBIX HAaBBIKOB (KJHO‘-ICBI)IX KOMHeTeHHHﬁ), HUMCHOIIUX
YHHBEpCalbHOE 3HAYCHHE AJIS PAa3IMYHBIX BUIOB JACATEIEHOCTH;

— (opmupoBanue o6mel (GyHKIIMOHAILHOW M €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B TOM YHCJIC YMCHHMA
OO0BICHATEL U OLICHUBATL ABJICHUA OKPYXKArOMICTO0 MHpa, UCIIOJIb3yA 3HAHUA W OIBIT, MOJTYUYCHHBIC NPHU U3YYCHUUN
XMMUH, IPUMEHTH UX IIPU PELICHUH NMPO0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JIEATEIBHOCTH;

— ¢opmupoBaHHe y OOyYAIOMMXCS TyMaHUCTUYECKHX OTHOIICHWH, TMOHMMAHHS IEHHOCTH XUMHIYECKUX
3HAHUH I BEIPAOOTKHU IKOJOTHUYECKH IIENIECO00Pa3HOT0 MOBEACHUS B OBITY M TPYIOBOW NESATEIHHOCTH B IIEISAX
COXPaHEHHUs CBOETO 3[J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEbI;

— pa3BUTHE MOTHBalMKM K OOy4YEHHIO, CIIOCOOHOCTEW K CAaMOKOHTPOJI M CaMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHUS OOIIEYeNIOBEUYECKMX IEHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQHIIsl M HANpaBICHHOCTH
JAITBHEHIIET0 00yUeHHUS.

OO0mee 9mCIO 9acoB, OTBENEHHBIX IS HM3YYCHHS XMUMHHA Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUS,
cocrapisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJleni0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEP KAHUE OBYUYEHUS

8 KJIACC

IlepBoHa4aJbHBIC XMMHYECKHE OHATHSA

IIpenmer xumun. Poiabs XuMuM B )KU3HU YelloBeka. XUMUS B cucTeMe HayK. Tena u BemjectBa. dusndeckue
CBOICTBA BeLIECTB. ArperaTHoe COCTOSIHUE BelecTB. [IoHsATHE 0 MeTOAax MO3HAHUS B XUMUU. UUCTBIE BELECTBA U
cmecu. CrocoObl pa3JieNieHns: cMecel.

ATOMBI U MOJEKyJbl. XUMHUUECKUE 371eMeHThl. CHUMBOJIBI XUMHUYECKHX 3JeMeHTOB. IIpocThie u ciokHbIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xummueckass Qopmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX D3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAsd aToMHast Macca. OTHOcHUTeNIbHasT MOJIEKYJIsipHas Macca. MaccoBasi IOJIsi XUMHUYECKOTrO
3JIEMEHTa B COSAUHEHUM.

KomunuectBo Bemectsa. Monb. MomnsipHast Macca. B3aMOCBSI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX
e/IMHHMII BeulecTBa. Pacuérel mo hopMysiaM XUMHYECKUX COEANHEHUI.

duznyeckue W XUMHUYECKHUE SBICHUA. XUMHUYECKas peakuus U e€ MpU3HaKh. 3aKOH COXPAaHEHHsI MacChl
BeIIecTB. XUMUIECKUe ypaBHeHNs. Kitaccuukanus XUMAIeCKUX peakIiii (COeAMHEHIS, PA3I0KEHIS, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOHW IOCYAOH, MpaBmiamMu padOTHl B J1a0OpaTopuul M TPUEMAMH OOpaIIeHUs C
nmabopaTOpHEIM 000PYIOBaHHEM, U3YUCHHUE U OTHCAHNE (PH3NUECKUX CBOMCTB 00pa3I[0B HEOPTaHMYECKIX BEIIECTB,
HaOmonenue Gusnyeckux (MIaBjIeHUE BOCKA, TasHUE JIbA, PACTUPAaHHUE caxapa B CTYIKE, KUIICHUE M KOHICHCAIHs
BOJb) U XUMUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHE MEIHOW MPOBOJOKH, B3aUMOJICHCTBUE MeJa C KHUCIOTOM)
SBIICHUN, HAONIONCHWE W OIMCAaHWE NPU3HAKOB TMPOTCKAHMWSA XWMHUYECKMX peaknuil (pasloxeHHe caxapa,
B3aUMOJICHICTBUE CEPHOM KHCJIOTHI C XJOopuaoMm Oapus, pasnoxeHue ruapokcuna meau (1) nmpu HarpeBaHwuwy,
B3aMMOJIeHCTBHE JKene3a ¢ pacTBopoM coiu menu (1), m3ydenue crocoGoOB paszgeneHus cMecell: C MOMOIIBIO
MarHuTa, QUIBTPOBaHNE, BHIIAPUBAHUE, TUCTHIUIAIN, XpoMaTorpadus, IpoBeIeHIe OYUCTKH ITOBapEeHHON COJH,
HaOJIOICHUE W OIMCAHHWE PEe3yJIbTaTOB IIPOBEICHHS OIBITA, MUTFOCTPHUPYIOMIETO 3aKOH COXPAaHEHUS MaccChl,
CO3/1aHHE MOJIesIel MOJIEKYT (IIapOCTEPIKHEBBIX).

BaskHeiilue npeacraBuTe M HEOPraHU4eCKUX BellecTB

Bo3nyx — cmech rasoB. CocraB Bo3ayxa. Kucnmopom — snemeHT u mpocroe BemiectBo. Haxoxnenue
KUCIIOpOAa B Npupoje, (Qu3MYecKue W XHMHUYecKHe cBoiicTBa (peakuuun ropenusi). Oxcuabl. [Ipumenenue
kuciopoaa. CrocoOsl MONTydeHHUs KHCIOpoAa B J1abOpaTOpuu M IPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B
npupoze. O30H — aATIOTPOIHAS MOJU(PHUKALINS KACIOPOIA.

TernoBoit 3ddexkT XUMHYECKOH peakuuH, TEPMOXMMHUYECKHE YypaBHEHHs, 3K30- M OSHIOTEPMHUYECKHE
peakuuu. TomnMBo: yroib M MeTaH. 3arpsi3HEHWE BO3/yXa, YCWIEHHE NapHUKOBOro 3¢exTa, paspylieHue
030HOBOT'O CJIOSI.

Bopopon — anemeHT 1 npocToe BemiecTBo. Haxoxxaenune Bozoposa B npupoze, Gpuznueckne U XUMHYECKUE
CBOWCTBa, MPUMEHEHHE, CTIOCOOBI TOTydeHHs. KUCIOTHI U COIH.

MonspHslil 006EM Ta30B. Pacy€ThI 110 XMMUYECKUM ypaBHEHUSM.

Odusnueckue cBOWCTBa BoAbl. Bojga kak pactBopurens. PacTBopsl. HacbllieHHBIE U HEHACHIEHHBIE
pacTBOpbl. PacTBOpHMOCTB BemiecTB B Boje. MaccoBast OIS BEIIECTBA B pacTBOpE. XMMHUYECKHE CBONHCTBA BOJBI.
OcHoBanms. Pomb pacTBOpoB B HpUpoAe W B JKU3HU UeloBeKa. KpyroBopoT BoIsl B mpupoje. 3arps3HEHHE
OPUPOAHBIX BoJ. OXpaHa U OYHCTKA IPUPOAHBIX BOJ.

Knaccudukanus Heopranmyeckux coeanHenuit. Oxcuapl. Kitaccngukaumsi okcuaoB: cosieoOpasyromue
(ocHOBHBIC, KHCIOTHBIE, aMmdoTepHble) H HecosieoOpasyromue. HomeHnknarypa okcugoB. Dusmueckue u
XUMHYECKHE CBOWCTBA OKCUAO0B. [lomydeHne okcuos.

OcHoBanms. Kilaccudukanuss ocHoBaHMI: HIENOYM M HEpAacTBOpUMBIE OcHOBaHWsA. Homenkiarypa
ocHOBaHUU. PU3NUECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lomyyeHne ocHOBaHUM.

Kucnotel. Kmaccuduxanus kucior. Homenkinarypa kucinor. @U3nvecKkue U XUMUUECKHE CBOMCTBA KUCIIOT.
Psn aktuBnoctn meramuioB H. H. bekerosa. [lonyuenue kucior.

Comm. Homenxkmatypa coneii. duznueckne U XUMUYECKUe cBoiicTBa coliel. [Tonmydenne coen.

T'eneTnueckas cBA3b MEXKAY KJlacCaMH HEOPTaHUUECKUX COCIUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEEICHUE COAEPXKaHUs KUCIOPOa B BO3/AyXe, IOJlydeHUE, COOMpaHue, paclio3HaBaHue U
W3ydeHHE CBOMCTB KHUCIOPOIa, HAOMIOICHIE B3aNMOICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBHS BOSHUKHOBCHHUS U



MpeKpalmeHuss TopeHus (Toxkapa), O3HAKOMJICHHE ¢ O0pasllaMH OKCHIOB M OINMCAaHWE HMX CBOMCTB, MOTy4YeHHE,
coOupaHme, paclo3HaBaHUE U U3YUICHHE CBOMCTB BOAOpoAa (TOpeHwne), B3aNMOACHCTBIE BOJOPOIa C OKCHIOM MeIn
(1) (BO3MOXHO HCIOJIB30BAHKME BHUICOMATEPHANIOB), HAOIIOJEHHE OOpPAa3IOB BEINECTB KOJMYECTBOM | MOJb,
UccieJ0BaHNe 0COOEHHOCTEH PAacTBOPEHHMS BELIECTB C Pa3IMYHON PacTBOPUMOCTBIO, IPUTOTOBJICHHE PAaCTBOPOB C
OTIpeneIEHHON MacCcOBOW JOJe pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTalaMH (HATpHEM U
KaJpiyeM) (BO3MOXKHO HCIOJB30BaHHE BHICOMATEPHAIIOB), HCCIEIOBAaHHE OOpPa3llOB HEOPTaHWYECKHUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIOJICHHE M3MCHCHUS OKPACKHU WHAWKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYCH, U3ydCHHE
B3anMoieiicTBrs okcuaa meau (1) ¢ pacTBOpoM cepHOM KUCIIOTHI, KUCIOT ¢ METAJIAMH, PEaKIui HeHTpaIn3aIium,
MOJIyYeHNE HEPAaCTBOPHMBIX OCHOBAaHHM, BBITECHEHHE OTHOTO METaUIa JAPYTHMM M3 PAacTBOpa COJH, pEIICHUE
9KCIIEPUMEHTANBHBIX 33124 M0 TeMe «BakHelIIne Kacchl HEOPraHUUEeCKUX COCTUHEHUI.

Iepuonnueckuii 3axkon u Ilepuoamyeckasi cucrema xumudeckux 3jiemeHtoB JI. M. MenpaeineeBa.
CTtpoenue aToM0OB. XUMHYeCKas cBA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUI

IlepBblc MOMBITKH KIACCU(PHUKAIIMKA XUMHUYCCKUX DSJIEMEHTOB. [IOHSATHE O Trpymmax CXOJHBIX JJICMCHTOB
(1enouHble W MIENIOYHO3EMENbHBIE METAlUIbl, TalloTeHbl, WHEPTHBIE Tasbl). DIIEMEHThI, KOTOphIE OO0pasyloT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCHU/IEL.

Ilepuonuueckuii 3axoH. Ilepmomuueckas cucrema xumuueckux saemeHtoB JI. M. Menneneesa.
Kopotkonepuoanas u anuHHOMEpHoaHas (opmbr [lepuoandeckoil cucteMbl Xumudeckux ayemeHtoB JI. U.
Menneneesa. Ilepuonsl u rpymmbl. OU3NYECKUH CMBICH TOPSIKOBOTO HOMEpPa, HOMEPOB IIEPHONA W TPYIIIHI
JJIEMEHTA.

Crpoenue atoMmoB. CoctaB aTOMHBIX sjep. V3oTombl. DaexTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J0YeK
aToMoB NepBeIX 20 xuMuueckux sieMeHToB llepmoamueckoit cuctemsl J[. M. MeHneneeBa. XapakTepHCTHKA
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxxeHuto B [lepuoanueckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHHsI pajdyca aTOMOB  XHUMHYECKMX  OJEMEHTOB, METAJUIMYECKUX U
HEMETAINTNYECKUX CBOMCTB IO TPYIIaM U MepHoIaM.

3nayenne [lepmommdeckoro 3akoHa M Ilepmoguueckoil CHCTEMBl XMMHUYECKHX JIIEMEHTOB UL Pa3BUTHS
Hayku U npaktuku. J{. . MenneneeB — yuy€Hbli U rpakJIaHUH.

Xumnueckas cBsA3b. KoBasieHTHas (NOJSIpHAs ¥ HEMIOJISAPHAS) CBSI3b. DIEKTPOOTPHIATEIEHOCTE XUMUYECKHUX
aneMeHTOB. MloHHas CBs3b.

Crenenp  okucieHus. OKHCITUTETHHO-BOCCTAHOBUTEIBHBIC  peakiuu. [Ipomecchl  OKUCICHHS |
BoccTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHne 00pa3loB BEUIECCTB METAJUIOB W HEMETAIUIOB, B3aMMOICHCTBIE THAPOKCHIA IIMHKA C PACTBOPAMHU
KACJIOT W IIENOYel, IMPOBEJCHHE OIBITOB, WITIOCTPUPYIOMUX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHMS).

Mesicnpeomemnmnoie ceasu

Peanm3anuss MeXIpeIMETHBIX CBS3€d IpH W3YYEeHHWH XWMHA B 8 Kilacce OCYIIECTBISETCS depe3
WCTIONIb30BaHNE KaK OOMIMX €CTECTBEHHO-HAYUYHBIX MMOHSITHHA, TaK W TOHSATHH, SBISIFOIIMXCS CHUCTEMHBIMHU JIS
OTIIETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBCHHO-HAyYHBIC IIOHATUS: HAy4YHBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH, aHaIW3, CHHTES,
KJIaccu(uKays, NepuoJNIHOCTh, HAOMIOACHNE, SKCIIEPUMEHT, MOICTTHPOBAaHNE, N3MEPEHUE, MOJICITb, SIBIICHHE.

®dusznka: MaTepusi, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, H30TOTBI, paJIMOAaKTHBHOCTh, MOJICKYJIA,
JJEKTPUYECKUI 3aps]], BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHMC BEIIECTBa, ra3, (U3MYECKHUC BEITHYMHEI,
€JMHUILIBI U3MEPEHUS, KOCMOC, TUIaHEeTh, 3BE€31b1, CoJHLE.

buonorwust: porocunres, apixanue, onochepa.

Teorpadust: atmocdepa, rumpocdepa, MUHEPAIBI, TOPHBIE HOPOIBI, IMOJE3HBIC HCKOMAaeMbIe, TOILTUBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBOo M XUMHYeCKAasl peaKIusi

Ilepuonuueckuii 3axoH. Ilepuoanyeckas cucrema xumuyeckux snementoB . M. Menneneea. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHNH CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOAOB, KAIHs, KaJIbIIHS
1 UX COCIMHEHUH B COOTBETCTBHH C ITOJIOKEHHEM 3JIEMEHTOB B [lepromndeckoil cucteMe M CTpOCHHEM HX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKON CBSI3U. THIBI KPUCTAIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT THUIA KPUCTAIIIMUYECKON PEIETKU U BUJIa XMMUYECKOI CBSI3U.



Knaccudpukanmss u HOMEHKIAaTypa HEOPraHWYECKHMX BEIIECTB. XHMHUYCCKHE CBOWCTBA BEIECTB,
OTHOCSIIMXCS K pPAa3IMYHBIM KJaccaM HEOPTaHHYECKHX COCIMHCHMH, TIEHETHYecKas CBA3b HEOPraHMYECKHUX
BEIIIECTB.

Knaccudukanus XMMHUYECKUX peakHid M0 pa3MyHbIM IPH3HAKaM (110 YUCIYy M COCTaBY YYacTBYIOUIMX B
pEaKIiK BEIIECTB, MO TETIOBOMY 3(GQEKTy, M0 M3MEHEHHUIO CTCTIEHEH OKHCICHUS XUMHYECKUX DJIEMEHTOB, II0
00paTHIMOCTH, 1T YYaCTHIO KaTalN3aTopa). DK30- U SHAOTEPMUUECKHE PEAKIINH, TEPMOXUMHICCKUE YPAaBHEHUS.

[lonsiTve 0 ckopocTH XuMmH4eckoi peakiuu. IloHsiTHe 00 OOpaTUMBIX M HEOOPATUMBIX XHUMHYECKHX
peakusix. [IoHATHE O TOMOTCHHBIX M TETEPOTEHHBIX peaknusx. [loHatue o katammse. IIoHATHE O XMMHYECKOM
paBHOBecHH. PaKTOPHI, BIUAIONINE HA CKOPOCTh XMMHUYECKON PEAKINH 1 MOJI0KEHHUE XUMHUIECKOTO PABHOBECHS.

OKHCIIMTEFHO-BOCCTAHOBUTEIILHBIE PEAKIMH, JJIEKTPOHHBIN 0ajlaHC OKUCIHMTENILHO-BOCCTAHOBUTEIBLHON
peakiuu. CoCTaBlIeHME YPaBHEHHUI OKHMCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMHA C HCIOJIB30BaHHMEM METoJa
3JIEKTPOHHOTO OanaHca.

Teopus 2NIEKTPONIUTHUECKON TUCCOLMALMU. OJIEKTPOIUTBI K HEIIEKTPOJIUTHL. KaTHOHBI, aHMOHEL
MexaHHU3M AUCCOLUAIMY BEIIECTB C PA3IMYHBIMU BUJAMM XUMHUYeCcKo cBsA3U. CTeneHp nucconuanui. CHIbHBIE U
cy1a0bIe 3JIEKTPOJIUTEL.

Peakimn noHHOro OOMEHa. YCJIOBHS NMPOTEKAHUS PEaKIMHi MOHHOTO OOMEHa, IOJIHBIE M COKpAIIEHHBIE
WOHHBIE YypaBHEHMs peakuuid. CBOWMCTBa KHCIOT, OCHOBaHMI W CoOJed B CBeTe NPENCTAaBICHUH 00
3NEKTPOIUTHYECKOH nuccornmanun. KadecTBeHHble peaknuy Ha HOHBI. [IoHsATHE O THApOIN3E COTeH.

Xumuueckuit IKCnepuMeHm:

O3HAKOMJIGHHE C MOJAEISIMHU KPUCTAJUIMYECKHX PEIMETOK HEOPraHMYeCKHX BELIECTB — METaUIOB U
HeMmeTalwioB (Tpadura M anmMmasa), CIOKHBIX BELICCTB (XJIOpHIa HATPHs), UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH
XMMHYECKOH PEaKIMH OT BO3JICHCTBHS PA3IMYHBIX (PAKTOPOB, HCCIIEAOBAHUE SIICKTPOIIPOBOAHOCTH PACTBOPOB
BEIIIECTB, IIpollecca TUCCOIMALMU KHUCIIOT, Ienodei M cojed (BO3MOXKHO MCIIONB30BAHHE BMICO MATEPHUANOB),
MPOBEJICHUE OIBITOB, MUTIOCTPUPYIOIIUX NMPHU3HAKU MPOTEKaHHUs PeakiMii HOHHOrO oOMeHa (0Opa3oBaHMe Ocajka,
BBIJICTICHUE Ta3a, 00pa3oBaHNE BOJBI), ONBITOB, WITIOCTPUPYIONINX IPHMEPHI OKHUCIHTEIHFHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peaknnuu pas3lIoKEHUs, COSINHEHUs), Pacllio3HaBaHWE HEOPTraHWYECKHX BELIECTB C IOMOIIBIO
Ka4eCTBEHHBIX PEAaKINil Ha HOHBI, PeIIeHNe SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtannbl U UX coeANHEHHS

OOmas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTENEHH OKUCIICHUS.
Crpoenne u (usnyeckre CBOMCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XHMMHUUYECKHE CBOMCTBA Ha NpHMeEpe XJopa
(B3aumozeHicTBHE € MeTajulaMH, HeMeTaUlaMM, Ienodamu). Xisopoogopod. ConsHass KHCIOTa, XMMHUYECKHE
CBOHCTBa, MOJNyYeHHE, NpUMeHeHHe. JleficTBue XJopa M XJIOpOBOJOPOAA HA OpPraHU3M deJoBeKka. BaxHeimme
XJIOPHBI M MX HAXOXK/ICHHUE B IPUPOJIE.

O6mas xapaktepuctka 3yeMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETICHH
okucieHns. CrpoeHne ¥ (DU3MUECKHE CBOMCTBA IIPOCTHIX BEHIECTB — KHCIOPOAAa M Cephbl. AJUIOTPOIHBIC
MOJIM(UKAINK KUCIOpPOAa W Cepbl. XHMMHYECKHE CBOWCTBa cepbl. CepoBOAOpON, CTpOeHHE, (U3NYEcCKHe H
XHUMHYeCKHe cBoiicTBa. OKCHABI Cephl KaK MPEACTAaBUTEIN KUCIOTHBIX OKCcHAO0B. CepHas KHCIOTa, (PU3HUECKHE H
XAMHWYECKHE CBONCTBa (0OIIME Kak NMPEeACTaBUTENS Kiacca KHUCIOT W creruduyeckue). XUMHUUECKHEe PEeaKInH,
JeXalyue B OCHOBE MPOMBIIIICHHOTO CIOC00a IMOJTydeHus cepHoil KucnoTsl. [Ipumenenne cepHoit kucinotsl. Comnu
CEpHOW KHCIIOTHI, KadeCTBEHHAsI peakmus Ha cynbdar-uoH. HaxokaeHue cepbl M e€ COeIMHEHHWH B TIPHPOIE.
XUMHYECKOe 3arps3HEHNE OKPYKAIOMIEH Cpeabl COeTMHEHUAMH Cepbl (KUCIIOTHBIE J0XKIH, 3arPs3HEHIE BO3IyXa U
BOJIOEMOB), CITOCOOBI €r0 IPEIOTBPAILCHHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTEIIEHU
OKHCIIeHHA. A30T, paclmpocTpaHeHHE B TpUpoAe, (U3MYECKHe M XUMHUYECKHe cBoiicTBa. KpyroBopor azora B
npupoje. AMMHAK, ero (PU3MUECKHe M XMMHYECKHE CBOMCTBa, MoiydeHHe M npuMeHeHue. CoJlM aMMOHUS, WX
(u3Myeckre U XUMHYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakiysi Ha HOHBI aMMOHHMS. A30THasI KHCIIOTA,
e€ momydeHwe, (U3MYECKHE M XUMHYECKHE CBoWcTBa (0oOm[pe Kak TMPeACTaBHTENs Kiacca KHCIOT U
cnennupudeckre). Vicnoiap3oBaHNe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIBHBIX yI00peHU. XUMIYECKOe
3arpsi3HEHUE OKpYXKaloIIeH cpelbl COCOUHEHHMSMH a30Ta (KHUCJIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3JyXa, IOYBBI U
BonoéMoB). docdop, amrorpomnHble Moauduramuu docdopa, (UNIECKHE W XUMHUYECKHe CBoicTBa. OKCHI
dbocdopa (V) u pochopnas kuciota, puandeckrue 1 XUMAIECKUE CBOICTBA, moydeHue. Vcnoms3oBanue (hocdaTo
B KaueCTBE MUHEPAJIBbHBIX yIOOPEHHH.

OO1mmas xapakTepucTHka 35eMeHToB |V A-rpynmbsl. OcoOEHHOCTH CTPOCHUsI aTOMOB, XapaKTEepPHbIE CTEIIEHU
OKHCJICHUS. YTJIEpOJ, aJIOTPOIHbIE MOAW(HKAINY, PACHPOCTPAaHEHHE B NPHPOJC, (PU3NUECKHEe M XHUMHUYECKHE
cBoiictBa. Ancopbmmsa. Kpyrosopor yrimepona B mpupome. OKCHIbI yriaepona, uX (DU3MUECKHE W XUMHYECKHUE



CBOWCTBa, JIEHiCTBHE Ha JKUBBIC OPTAHW3MBIL, MOJyYCHNE M MPUMEHEHHE. DKOJIOTHIECKHUE MPOOIeMBI, CBSI3aHHBIE C
okcugoM yraepona (1V), runmoresa rirodanbHOTO MOTEIUICHAUS KIINMMAaTa, MapHUKOBBIN AP QEeKT. YToIpHAs KUCIOTa U
e€ comu, ux (uU3MYECKHE W XUMHUYCCKUE CBOWMCTBA, IMOJIydCHHE W MNpHMEHeHHe. KadecTBeHHas peakuus Ha
KapOOHAT-HOHBI. Mcronb30BaHNEe KApOOHATOB B OBITY, MEIUIIUHE, TIPOMBINUICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHauanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCAMHEHHUSAX yriepoja (MeTaH, J3TaH,
STHIICH, AaleTHICH, AITAHOJ, TJIHIEPWH, YKCyCHas KHCIOTa). [IpuponHBIE MCTOYHHUKH YTIIEBOIOPOIOB (yrOib,
MPUPOHBIHA ra3, He)Th), TPOIYKTHI HX TepepabOoTKU (OCH3MH), UX POJb B OBITY W MpPOMEBINUICHHOCTH. [ToHATHE O
OHMOJIOTHYECKH BaYKHBIX BEIISCTBAX: XKHPaX, OeNKaX, YIIeBOAaX — M UX POIH B XKU3HH YelOBeka. MarepuanabHOE
€IMHCTBO OPraHMYECKUX U HEOPraHUUECKUX COSANHEHUH.

Kpewmuuii, ero gu3uueckue ¥ XUMHUUYECKUE CBOMCTBA, MojydeHUe W npuMeHeHne. COeMHEHUS KPEMHUS B
npupoze. O6uue npencrapieHus 06 okcuae kpemuus (1V) u kpemuueBoi kuciaote. CHITHKATHI, UX UCTIOIB30BaHHE
B OBITy, B TIPOMBINUICHHOCTH. BaKHEWIHMe CTpOWTEIbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, LEMEHT, OETOH,
xkene300eToH. [IpobiemMbl 0€30I1aCHOTO UCTIONB30BaHUs CTPOUTEIBHBIX MATCPHATIOB B IIOBCCIHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

H3ydeHHe O00pa3llOB HEOPTaHMYECKUX BEIISCTB, CBOHCTB COJITHOH KHCIOTHI, NPOBEACHHE KadeCTBEHHBIX
peaknmuii Ha XJIOPUA-MOHBI W HAOIIOJCHHWE IMPHU3HAKOB HMX MPOTEKAHUS, OIBITHL, OTpakalomme (Qu3mdecKue u
XUMHUYECKHE CBOMCTBA TaJIOTEHOB M X COCTUHEHHUH (BOZMOXKHO MCIOJIB30BaHNE BUEOMATEPHUANIOB), O3HAKOMIICHUE
¢ obOpa3mamMu XJIOPHUIOB (TAJIOTEHHUIIOB), O3HAKOMJICHHE C OOpa3maMu cepbl W e€ COeNWHCHHAMH (BO3MOXKHO
WCIIONIE30BAaHUE  BUACOMATEPHUANOB), HAONIONCHHWE TIpolecca OOYrMUBaHHA — caxapa IOA  JeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHOM KHUCIIOTHI, H3YyYCHHE XHMHYCCKHUX CBOWCTB pa30aBJICHHOW CEpPHOW KHCIIOTEHI,
MPOBE/ICHUE KAUYCeCTBCHHOM peakiuy Ha Cyib(aT-HOH U HAONIOICHHE MPH3HAKa ¢€ MPOTEKaHUs, O3HAKOMIICHHE C
(m3nyeckuMU CBOMCTBaMH a30Ta, (ocopa m MX coeAWHEHHMH (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHUANIOB),
o0Opa3iaMu a30THBIX ¥ (HOCPOPHBIX YAOOpCHHMIA, MONydYeHHE, COOMpaHUe, PACIO3HABAHHEC W W3YYCHHE CBOWCTB
aMMHaKa, MPOBEACHHUEC KA4YEeCTBCHHBIX peakiMii Ha HMOH aMMOHHsA U (ocdaT-WOH M H3YUYCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIICHTPHUPOBAHHON a30THOW KHCIOTHI C MeIbi0 (BO3MOXKHO HCIIOJIB30BaHUE
BUCOMATEPHAJIOB), H3YYCHHE MOJIENICH KPUCTAIDTMICCKIX PEMIETOK anMasa, rpadura, GpyuiepeHa, 03HaAKOMIICHHE C
MIPOLIECCOM aJICOPOIMH PaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHUBOTA3a, MOJyYeHHE,
cobupaHue, pacrmo3HaBaHHWE W U3yUYCHHE CBOMCTB YIJICKHUCIIOTO ra3a, NPOBEICHHE KAaueCTBEHHBIX PEaKIUil Ha
KapOOHAT M CHJIMKAT-HOHBI W W3YUYCHHE IMMPHU3HAKOB WX IPOTEKAHHS, O3HAKOMIICHHE C MPOAYKIUECH CHIMKATHOU
MPOMBIIIIJIEHHOCTH, PEIICHNE YKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHele HeMeTalluIbl U UX COSJTUHEHHSI.

MeTanabl 1 UX COeIMHEHUS

OOmas XapakTepuCTHKa XUMHYECKHX JJIEMEHTOB — METAIUIOB Ha OCHOBAaHMHM WX IIOJNIOKCHHS B
Ilepuonuueckoii cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u crpoenust aromoB. CTpoe€HUE METaJIOB.
Merannuieckas CBSI3b U METATMYECKasl KPHUCTA/UIMYEecKash pPemeéTKa. DJIEKTPOXUMHUYECKUNW DS HaAMpsDKEHUH
MeTauioB. OuU3MUecKie U XUMHYECKHE CBOHCTBAa MerautoB. OOmme crocoObl moiydeHus MetamwioB. [loHsATHE O
KOPPO3HH METaJUIOB, OCHOBHBIE CIOCOOBI 3aIMUTHl UX OT Koppo3uu. CruiaBwl (CTajb, YyTyH, AFOPATIOMHAHUA,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M IPOMBITTUIEHHOCTH.

[lenounsie Metasuibl: nonoxenue B [lepuoanueckoil cucreme xumuueckux siuemeHtoB 1. . Menaeneesa,
CTPOCHHE WX aTOMOB, HaXxOXIeHHe B mpupoge. DPusnveckue W XUMHUYECKUE CBOWCTBA (Ha IpUMepe HATPUS U
kanust). OKCHUIBI ¥ TUAPOKCHUIBI HATPHS B Kanvsl. [[puMeHeHue MEeT0YHbIX METAIVIOB U UX COSTUHEHUH.

[lenoyHo3eMenbHBIE METAIBI MAarHUi W KaJbliMii: mosioxkeHue B [lepuogmdeckoil cucreMe XUMHUYECKHUX
anemeHtoB [[. U. MeHnzeneeBa, cTpoeHHe HMX aTOMOB, HaXOXXJIEHUE B mpupoje. PU3NYECKUE U XUMHUUECKHE
CBOWCTBa MAarHusl W Kamblus. BakHelmne coeqMHEHUs KambIust (OKCHA, TUAPOKCUA, coin). JKECTKOCTh BOIBI U
CrocoO0BI €€ yCTpaHeHus!.

AmomuHuit: nonoxenue B [lepuoguueckoit cucteme xumuueckux anneMmentoB 1. V. MenneneeBa, ctpoeHue
aToMa, HaXOXJAeHue B npupoje. Ousndyeckre u XUMUYECKUE CBOWCTBA AMIOMHUHUS. AM(OTEpHBIC CBOWCTBA OKCHIA
Y THJIPOKCHIA ATFOMHUHHS.

Kenezo: nonoxenue B Ilepuonnyeckoit cucreme xumuueckux anemeHTtoB Jl. M. MenpgeneeBa, ctpoeHue
aToMa, HaxokJIeHue B mpupoje. Pu3nueckue U XUMHUYecKHe CBOicTBa xkeneza. OKCUABI, THAPOKCHIBI U COJH
sxenesa (1) nxenesa (111), ux coctas, cBOHCTBA M MOTyYCHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMd METAJUIOB U CIUIABOB, MX (DU3MYCCKHMHU CBOMCTBAMU, U3yYCHHUC PE3yJIbTATOB
KOPpPO3HU METAJUIOB (BO3MOXKHO HCIOJNB30BaHUE BHICOMATCPUANIOB), OCOOCHHOCTEW B3aMMOJCHCTBHS OKCHIA
KaJIBITUSl ¥ HATPHS C BOJIOW (BO3MOYKHO HMCIIOJIb30BAHHUE BHICOMATEPHAIIOB), HCCIIEIOBAHNE CBOMCTB JKECTKON BOJIBI,
mpo1iecca TOPEHUS JKelle3a B KUCIOoposae (BO3MOXKHO HCIOJIB30BaHHE BHACOMATEPHAIOB), IPU3HAKOB MPOTEKAHUS



KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KajbLus, aMIOMHUHUsA, [uHKa, xenesa (1) u xemesa (1), mequ (1),
HaOJIOIEHUEe W ONHMCAaHUE IIPOIECCOB OKPAIIMBAHWS IUIAMCHH WOHAMHU HATPHS, KAl W KadbIus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAJIOB), HCCIIE0BaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA IIOMHHHUS U THIPOKCHIA
IIMHKA, PelIeHUEe IKCIIEPUMEHTAJIBHBIX 3a71a4 10 TeMe «BakHelIne MeTanbl 1 UX COSMHEHHUS.

Xumus 1 oOKpy:Kaomas cpeaa

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

XuMmudeckoe 3arpsi3sHeHNE OKpYysKarome cpepl (TipeebHas JoIyCcTUMast KOHIIEHTPAIIHS BEeIIeCTB, Jajee —
[IAK). Pons XuMuH B pelIeHUH SKOJIOTHYECKUX TIPOOIeM.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemnmnuie ceasu

Peanmzanusi MeXIIpEAMETHBIX CBs3ed IpUM M3YYeHMH XHUMHHM B 9 Kjacce OCYIIECTBISETCS depe3
HUCIIOJIB30BAHUE KaK O6IIII/IX €CTCCTBCHHO-HAYYHbBIX HOHHTHﬁ, TakK Hu HOHﬂTHﬁ, ABJIIAOINUXCSA CHCTCMHBIMU IJIA
OTJENBHBIX MTPEIMETOB €CTECTBCHHO-HAYIHOTO IIHKJIA.

OO0mme ecTeCTBCHHO-HAyYHBIC IIOHATHSA: HAy4YHBIH (akT, THIIOTE3a, 3aKOH, TCOPHs, AaHalHu3, CHHTE3,
Ki1accuuKanms, MepuoJMYHOCTb, HAONIOJCHUE, DKCIICPUMEHT, MOJACIMPOBAHUE, M3MEPEHHUE, MOJENb, SBICHUE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MAaTCPHAIIBL.

Om3mKa: MaTepus, aTOM, dIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKITUJ, H30TOIIbI, PaTHOAKTHUBHOCTh, MOJICKYJIa,
ANIEKTPUYECKUH 3apsi, MPOBOAHUKH, MOJIYNPOBOJHHMKH, AWUDICKTPHKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIUINYECKas PEHIETKa, CIUIaBbl, (PU3UUECKHE
BEJIMYIHEI, SAWHUIIBI I3MEPEHHS, KOCMUYECKOe MPOCTPAHCTBO, IUTAHETHI, 3BE3161, COTHIIE.

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

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



INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI TIPOTPAMMBI IO XHWMHH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHNUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHMS IMPOTrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs JOCTHIAIOTCS B XOJeE
0o0y4eHNs XUMHH B €AWHCTBE Yy4eOHOH M BOCIHTATENHHON NEATEIBHOCTH B COOTBETCTBHM C TPaJUIMOHHBIMU
POCCUICKMMHU COIIMOKYJIBTYPHBIMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMU B OOLIECTBE IpaBUIIaMU
M HOpMaMH TOBEAEHHS M CIOCOOCTBYIOT IIpolLleccaM CaMOIIO3HAHMS, CaMOPa3BHTHS M COLMATH3aLUH
00yJaroImuxcs.

JInqHOCTHBIE PE3YNBTATH OTPAKAIOT TOTOBHOCTH 00YUYAIOIIUXCS PYKOBOACTBOBATHCSI CHCTEMOH MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALUI U PaCIIMPEHHE OIBITA AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KyJIbTypHOMY, HCTOPHUYECKOMY M HAyYHOMY HACIIEIHUIO,
MOHMMAaHHMs 3HAYCHUS] XUMHYECKOH HayKH B KM3HU COBPEMEHHOTO OOLIECTBA, CIOCOOHOCTH BJIAJETh JOCTOBEPHOMN
nHpopmanmeil o nepeoBbIX JOCTHKEHUSIX U OTKPBITHAX MUPOBOM M OTEUYECTBEHHON XMMMH, 3aHHTEPECOBAHHOCTH
B Hay4YHBIX 3HAHUIX 00 yCTPOHCTBE MUpPa U OOIECTRa;

2) rpaIaHCKOro BOCIUTAHUS:

MPEJCTAaBICHUS O COIHMAJIBHBIX HOPMax M TpaBWiIaX MEXKINYHOCTHBIX OTHOIIEHHII B KOJJICKTHBE,
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HON, YI€OHOHCCIIEI0BATENBCKO, TBOPUECKOH 1 APYTUX
BUJIaX JESATENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HONH COBMECTHOM JIEATENPHOCTH NPU BBHIOJHEHHH YYEOHBIX,
MO3HABATENILHBIX 33/1a4, BBIIIOJIHEHUH XUMHUYECKUX 3KCIIEPUMEHTOB, CO3IaHUU YUYEOHBIX NMPOEKTOB, CTPEMIICHHS K
B3aMMOINIOHMMAHHUIO U B3aUMOIIOMOINM B IIpoliecce 3TOH y4eOHOH NesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
MIOBE/ICHUE W TIOCTYNIKM CBOMX TOBApHILNEH C MO3MIMHM HPABCTBEHHBIX M INPABOBBIX HOPM C yYETOM OCO3HAHMSA
MOCJIEACTBUM ITOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUECKHE TIPEJCTABICHUS O BEIIECTBE W XUMHYECKOW pPEaKkIHUH, COOTBETCTBYIOILIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAyKH M COCTABIIIONIME OCHOBY JJISI TOHUMAHHS CYIIHOCTH Hay9HOW KapTHHBI
MHpA, NMPEJCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOBI, B3AUMOCBA3SIX YEJIOBEKa C TMPUPOJHON
Cpe/Ioi, O pOJIM XUMHH B NTO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHBIE MOTHBBI, HAllpaBJICHHBIE Ha IIOJydeHHE HOBBIX 3HAHMH 10 XUMHH, HEOOXOIWMBIE JUIs
00BsICHEHHS HAOI0JaeMbIX POLIECCOB U SIBICHUMN, II03HABATEIbHON, HH(OPMAIIMOHHON 1 YUTATEIbCKON KYIbTYPHI,
B TOM YHCJIC HAaBBIKOB CAMOCTOSTENILHON paboThI ¢ y4eOHBIMU TEKCTaMHM, CIIPABOYHOMN JTHUTEPaTypOl, TOCTYITHBIMU
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYEHHMIO M MO3HAHHIO, JII0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaM00Opa30BaHHIO,
MPOEKTHOM U HMCCIIeI0BATENHCKOM JeSTeIbHOCTH, K OCO3HAHHOMY BBIOODY HAIIPAaBICHHOCTH M YPOBHs OOy4eHUs B
anbHEHIIEM;

4) ¢popMupoBaHHUs KYJbTYPHI 310POBBS:

OCO3HaHME IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHHSA K CBOEMY 3[0POBBIO, YCTAHOBKH Ha 3O0POBBIN
00pa3 XU3HU, OCO3HAHHE MOCIEACTBUI M HENPUATHE BPEIHBIX MPUBBIYCK (YHIOTPEOICHHS aJKOTOJs, HAPKOTHKOB,
KypeHusi), He0OXOMMOCTH COOJIOJICHNS MPAaBMJI OE30IaCHOCTH NPH OOpaIlleHuH ¢ XUMHYECKUMH BELIECTBAMU B
OBITY U pealbHOM KU3HH;

5) Tpya0BOro BOCHUTAHUS:

MHTEpeC K IPAKTUUYECKOMY M3YUCHHIO INpodeccHuil M TpyAa pa3lIMuyHOIO poja, yBaXKEHHE K TPYyIdy H
pesynabTaTaM TPYAOBOW NESATEIBHOCTH, B TOM YHUCIE HAa OCHOBE NMPHUMEHEHUs NPEIMETHBIX 3HAHUU [0 XHUMUH,
OCO3HAHHBIN BEIOOpP MHINBUAYAIHEHON TPASKTOPHH MPOIOJKEHUS 00pa30BaHUs ¢ YUETOM JINIHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHOM podecCHOHaIbHON eI TeIbHOCTH
Y pa3BUTHUsI HEOOXOANMBIX YMEHUH, TOTOBHOCTh aJallTHPOBATHCS B MPO(ECCHOHANBHOH cpe/ie;

6) 9K0JOrHYeCKOro BOCIUTAHMS:

9KOJIOTHYECKH IIeTIeco00pa3HOe OTHOUIEHHE K NPHUPOJE KaK HCTOYHMKY J>KU3HM Ha 3€Mie, OCHOBE €&
CYIIECTBOBAaHUS, NOHMMAHHUE LIEHHOCTH 3JI0POBOIO M 0€30MacHOro odpasa »KHM3HH, OTBETCTBEHHOE OTHOLIEHUE K
coOCTBEHHOMY (PH3UYECKOMY U TICHXHUYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTH COOJIOIEHUS TpaBmil O€301MacHOTO
MOBE/ICHNS TP PabOTE C BEIIECTBAMH, & TAK)KE B CHUTYAIHSX, yIPOXKAIOIINX 3[J0POBBIO U JKH3HHU JIIOACH;

CIIOCOOHOCTH NMPHUMEHSATh 3HAHUS, IOJydaeMble NPU M3YYEHHH XUMUH, JUIS PELICHUs 3allad, CBSI3aHHBIX C
OKpYXKalolIeH MPUPOIHON CPeloi, Ul MOBBIMICHNS YPOBHS KOJIOTHYECKOH KYJIBbTYPBhI, OCO3HAHMs II100AJILHOTO



XapakTepa 3KOJIOTHYECKHX MpoOIeM WM MyTed HX pEIIeHHS IOCPEACTBOM METOAOB XHMHH, 3KOJIOTHYECKOTO
MBIIIICHNS, YMEHHUS PYKOBOJICTBOBATHCS! M B IIO3HABATENILHOM, KOMMYHHKATUBHOM M CONMANIBHOM MPaKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPE3yJbTaTOB BBLACIAIOT 3HaYMMBbIE IS (DOPMHPOBAHUS MHPOBO33PEHUS
oOIeHayYHbIe TOHATHS (3aKOH, TEOpWs, NPUHINII, THIIOTe3a, (PakT, cucTeMa, IpPOIecC, IKCIIEPUMEHT U APYToe.),
KOTOpBIC HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NMpEIMETax M MO3BOJITIOT HA OCHOBE 3HAHMH M3 3THX
npeaMeToB (OpMHUPOBAThH IMPEACTABICHHE O IIEJIOCTHOH HAay4yHOl KapTWHE MHUpa, W yHUBEpCAJbHBIC y4eOHBIE
JeWicTBusa  (IO3HAaBaTENbHBIE, KOMMYHHKATHUBHBIE, PETYNATHBHBIC), KOTOpBIE oOOecrednBaoT (HOPpMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHHUIO 1 OCYIIECTBICHHUIO YUeOHOH NEeATEIBHOCTH.

IMo3naBatesnbHbIE YHHBEPCATbHBIE YUeOHbIE TeiiCTBHS

Ba3oBble Jornyeckue AeiicTBUA:

YMEHHS HCIIOIb30BaTh NPHEMBI JIOTHYECKOTO MBIIUICHHS TNPH OCBOCHHM 3HAHUH: pPAcKphIBaTh CMBICI
XMMHUYECKHUX MOHATHH (BBIIENATD UX XapaKTepHbIe NPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTHMMU ITOHATHIMH),
HUCIIOJIB30BAaTh IIOHATHUA IJISL O6"b$lCHeHI/IH OTACJIIbHBIX (I)aKTOB u HBJ’IeHHﬁ, BLIGI/IpaTL OCHOBAHUA U KpUTCPUU IJIA
KIacCH(UKAMM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKINH, yCTaHABINBATh NMPHUMHHO-CIEACTBEHHBIC CBS3U
MEXAYy OOBEKTaMH H3Yy4YCHHUS, CTPOHUTH JIOTHIECKUE PAacCyXICHHs (MHAYKTHBHBIC, NETYKTHUBHBIC, II0 aHAJIOTHH),
JCJIaTh BBIBOAbBI U 3aKJIFOUCHU A,

yYMEHHE NPUMEHSTHh B IIPOIECCE MO3HAHMSA MOHATHA (NMPEIMETHbIE W METalpeIMETHBIE), CHMBOJINIECKUE
(3HAKOBBIE) MOJENH, HWCIOJIB3YEMbIE B XHMUH, NMPeoOpa30OBBIBATh LIMPOKO NPHMEHSIEMBbIE B XMMHH MOJEIBHBIC
MPE/ICTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIeMEHTa), XUMH4ecKasi popMyJsia U ypaBHEHUE XUMHUUECKOI peakLuu
— Ipu pPEeHICHUHU y‘-Ie6HO-HO3HaBaTeJ'H>HI)IX 3aga4dy, C y‘IéTOM OTUX MOJICIBbHBIX HpeL[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKN M3Y4aeMbIX 00BEKTOB — XHMMUUECKHUX BEIIECTB ¥ XUMHUYECKUX PEAKIHH,
BBISIBJISITH O6IIII/I€ 3aKOHOMEPHOCTH, NMPUIUHHO-CJICACTBECHHBIC CBA3NW U MNPOTHUBOPECYUA B M3Yy4aCMbIX ITpoHECcCax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTeIbcKue 1eiicTBUA:

YMEHHE HCIOJIb30BaTh MOCTABICHHBIC BONPOCH B KayecTBE MHCTPYMEHTA MO3HAHMS, A TaK)Ke B KauyecTBE
OCHOBBI J1JIs1 (I)OpMI/IpOBaHI/IH THUIIOTE3BI TTO IMTPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX Cy)KHeHHﬁ;

ano6peTeH1/Ie OIlbITa IO IUIAHUPOBAHWUIO, OpraHU3alUUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJOM IIpolecca, CaMOCTOSTENHFHO IPOTHO3MPOBATh €ro pe3ylbTar, (HOpMyJIHMpOBATH
00001IeHUsT ¥ BBIBOJBI MO pe3yJbTaTaM MPOBEJAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOCIaHHOM
paborte.

PaGora c undopmanueii:

yMeHHE BBIOWpaTh, aHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(POPMAIMIO DPA3IWYHBIX BHAOB M (QOpM
NpeACTAaBJICHUA, TOJIYy4Ya€MYK0 W3 pa3HbIX HCTOYHUKOB (Haquo-nonynﬂpHaﬂ JiuTeéparypa XHUMHYCCKOTO
COJIepKaHus, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLEHHWBATh IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE IPUMEHSATh pa3IUYHbIE METONBl ¥ 3alpoChl MpH TMOMCKe U 0oTOope HWHPOpPMAIUH |
COOTBETCTBYIOIIUX JTaHHBIX, HeO6XO}II/IMBIX JUIA BBITIOJTHCHUSL y‘-Ie6HBIX U IIO3HABATCJIbHBIX 3aaa4 onpe;[enéHHoro
THIIa, NPUOOpPETEHHE ONbITa B 00JAaCTH HCHOJB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAZICHUC KyJ'IBTypOﬁ AKTUBHOTO HCIOJIB30BAHUA PA3JIMYHBIX IMOMCKOBBIX CUCTEM, CaAMOCTOATEIIBHO BBI6I/IpaTI)
ONTHUMAIIEHYIO (OpMY MPEACTABICHUS HHPOPMAIIUY U WLTIOCTPUPOBATH pellaeMble 3aJ1a4 HECJIOKHBIMU CXEMaMH,
JriarpaMMamH, IpyruMu Gpopmamu rpaduKu U UX KOMOMHALMSIMHY;

yYMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh B IIpollecce Y4eOHOHW W HCCIENOBaTENbCKOW JesTelIbHOCTH
uH(OpMaLMIO O BIMSHUM MPOMBILIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPYXKAroIleH
MPUPOTHOH CpesIbL.

KoMMyHuKaTHBHBIC yHHBepcAJIbHbIC y4eOHbIC JeiiCTBHA:

YMEHHS 3aJaBaTh BOMIPOCHI (B XOJ€ Auaiora W (WiHM) AMCKYCCHH) IO CYIIECTBY OOCYKIA€MOM TEeMBI,
(hopMynHpOBaTh CBOW MPEIOKESHHUS OTHOCUTENBHO BBIIOJTHEHUS MTPEITIOKEHHON 3a/1a4H;

YMEHHS NPEACTABIATH NOIYyYCHHBIC Pe3yJIbTaThl MMO3HABATEIBHON AEATEIBHOCTH B YCTHBIX M NMUCHMEHHBIX
TEKCTaX; JeNaTh MPE3CHTAIMI0 PE3YIbTaTOB BBIIOJHEHMS XMMHYECKOTO JKCHEepHMeHTa (JJaDOpaTOpHOTO OMBITA,
1abopaTopHOI pabOTHI IO MCCIIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO TIPOEKTA);

yMeHHs y4eOHOTro COTPYAHHYECTBA CO CBEPCTHUKAMK B COBMECTHOM IMO3HABATEIBHON U MCCIIEI0BATEILCKOM
JIeSITEJIbHOCTH TIPH PELICHNH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTJIACOBAHMS ITO3ULNI
(obcyxnenns, oOMEH MHEHMSAMH, «MO3TOBBIC LITypMbI», KOOPAHHAIMS COBMECTHBIX IECHCTBHH, OIpEAEICHHE
KPHUTEPHEB IO OIICHKE KaueCTBA BHITOJHEHHOH paboOThI U APyTHE).



PeryasTuBHBIEe yHHBepcadbHble yueOHbIE eiicTBUS:

YMEHHUE CAMOCTOSTEIBHO ONPENENATh LU ACATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIUPOBATH U
IpU HEOOXOANMOCTH KOPPEKTUPOBAThH CBOIO JICSTENBHOCTD, BEIOMpaTh Hanbomnee 3(h(eKTHBHBIEC CIOCOObI PEIICHHs
yueOHBIX U MO3HABATEJIbHBIX 33]a4, CAMOCTOSTEIFHO COCTABISITh WM KOPPEKTHPOBATh IPEIIOKEHHBIH aJrOpUTM
JIEHCTBUH TPY BBHITIOIHEHUH 3aIaHUH ¢ YIETOM ITOTydeHHS HOBBIX 3HAHUN 00 M3ydaeMBIX OOBEKTaX — BEIIECTBAX U
peakuusax, OLEHMBATb COOTBETCTBUE IIOJYUYEHHOIO pe3ysbTaTa 3asBICHHONW LENHM, yYMEHHE HCIOJIb30BaTh M
aHAIU3UPOBATh KOHTEKCTHI, IIpeIaraéMble B YCIIOBUM 3aaHU.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPe3yIbTaTOB IO OCBOCHHUIO O0S3aTEIHHOTO COACPIKAaHUS, YCTAHOBICHHOTO NAaHHOM

(enepanpHOI paboyell IpPOrpaMMOi, BBIACISIOT: OCBOSHHBIE O0YUYArOIMMHUCS HayYHbIE 3HAHUS, YMEHHS M CIIOCOOBI
JEUCTBUH, cneuuduyeckue Uil NpPeIMETHOH o0aacTu «XUMHS», BHIBI JESATEIBHOCTH MO IOJyYEHHUIO HOBOTO
3HAHUS, €r0 HHTEPIIPETAINH, TIPe0OPa30BaHHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYaITHSX.

K xoHmy oOyuenus B 8 Kkjacce mpegMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)kaTh

c(OPMHUPOBAHHOCTh Y 00YUAIOIIMXCS YMEHHH:

®  DPACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSATHIl: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OOHOpPOAHAS W HEOJHOPOMHAs), BAICHTHOCTh, OTHOCHTEIbHAS
aTOMHass M MOJIEKyJIsdpHas Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJApHas Macca, MaccoBas JOJI
XIUMHYECKOTO DJIIEMEHTA B COCIMHCHHUW, MOJSPHBIH OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
3JEKTPOOTPHUIATEIIFHOCTh, CTENCHh OKHCICHUS, XMMUYECKas pEeaKius, KIacCU(PHUKAINA PCEaKIHiA:
peaKkUMH COCIMHEHHUS, PEeaKklUU pa3IoKeHMs, pPeaKklMu 3aMelICHUs, peakuuu OoOMeHa, 3K30- W
SHJIOTEPMHUYECKUE DPEaKIHu, TeIUIoBoi addexT peaknuu, sApO aTroma, IJIEKTPOHHBIN CIIOHW aToMma,
aTOMHasi OpOHTaNb, paANyC aToMa, XUMHUYECKas CBS3b, MOJSIPHAS W HETONSIpHAs KOBAJICHTHAs CBS3b,
HOHHAs CBA3b, HOH, KaTHOH, aHHOH, PacTBOP, MaccoBasl JOJ BellecTBa (IPOLIEHTHAs KOHLIEHTpAIUs) B
pacTBope;

®  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MMOHITHH W MPUMEHSTh 3T MOHATUSA MPHU
ONMCAaHWHU BEUIECTB U UX MPEBPAILEHUM;

®  HCIIOJB30BaTh XUMHYECKYIO CUMBOJIMKY JUIsl COCTaBJIeHUS] (JOPMYJI BELIECTB U ypaBHEHHH XMMHUUYECKHX
peakuuit;

®  OmIpeaessTh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHECHUSAX, CTEIICHh OKUCIICHHS AJIEMEHTOB
B OMHApHBIX COEJAMHEHUSX, MPHHAJI)KHOCTh BEHIECTB K OMNPEIACNEHHOMY KJIacCy COEAMHEHHH IO
(hopMynaM, BUA XUMUYECKOH CBA3M (KOBaJICHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCINHEHUSX;

e packpbiBaTh cMbici Ilepuonmdeckoro 3akona Jl. M. MenneneeBa: N€MOHCTPUPOBATH IMOHUMAaHHUE
NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMMYECKUX JJIEMEHTOB OT MX NosoxeHus B Ilepuoguueckoit
CHCTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO yYCHHUS,
3aKOHa ABOTaJpo;

®  ONWCHIBATh M XapaKTEePH30BaTh TaOMUIHYI0 (hopmy [leproamaeckoll CHCTEMBI XUMHIECKIX JIEMEHTOB!
pa3nuyaTh MOHATHSA «TJaBHASA MOATpymma (A-Tpymnmna)» u «nobounas nmoarpynma (b-rpymma)», mansie u
OoJIbIINE TIEPUO/IBI, COOTHOCUTH 0003HAaYeHHs, KOTOpBIe NMetoTesl B Tabumnie «[lepnoauyeckas cucrema
xuMHu4yeckux anemeHToB JI. M. MenneneeBa» C 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XAMHYECKHX JJIEMEHTOB (COCTaB M 3apsi sjapa, o0Iiee Ynciio 3MEKTPOHOB W pacIpelesieHHe HX IO
AIIEKTPOHHBIM CJI0SM);

e iIaccuPUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XMMHYECKHE peakuuu (1o
YHCIy ¥ COCTaBY YYaCTBYIOIINX B PEAKIMH BEIIECTB, IO TEINIOBOMY YPQEKTY);

e  XapakTepu3oBaTh (OMHCHIBATH) OOIME XUMHYECKHE CBOWCTBA BEIIECTB PpA3IMYHBIX KIACCOB,
HNOATBEPXKJasi ONUCAHHWE NPUMEPAMU MOJEKYJIAPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHMHUYECKHX
peakuuit;

e TIPOTHO3UPOBATH CBOICTBAa BENIECTB B 3aBUCHMOCTH OT HMX KadeCTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMUUECKUX NPEBPALCHUH B Pa3IUUHBIX YCIOBUSX;

e  BBIUUCIATHL OTHOCUTEIbHYK) MOJEKYJIAPHYI0O M MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa 10 (OpPMyIle COCIMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, IMPOBOANTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKOW PEaKIINH;

e IPUMEHSATb OCHOBHBIE ONEPAlMU MBICIUTEIBHOW JESATEIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHUE,
00001IeHTe, CHCTEMATH3aHI0, KIaCCH(UKAINIO, BBISBICHUE NMPHYUHHO-CICACTBEHHBIX CBS3EH — I
M3Y4YEHUs CBOICTB BELIECTB M XMMMUYECKHUX pEaKLuM, €CTECTBEHHO-HAayYHbIE METOIbI IMO3HAHUSA —
Ha0JoieHue, U3MEpEHHe, MOICIMPOBAaHKE, SKCIIEPUMEHT (peasIbHbINA U MBICICHHBIN);



ClIeJOBaTh IPaBUJIaM IOJIb30BaHUS XMMHUYECKOH IOCYI0H M JIabopaTOpHBIM 00OpYIOBaHHEM, a TAKXKE
IpaBuJIaM OOpAalIeHHs ¢ BEIECTBAMU B COOTBETCTBHH C HHCTPYKLMSAMU I10 BBIIIOJIHEHHIO JIAGOPATOPHBIX
XMMHUYECKHX OMBITOB I10 MOJYYSHUIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOAOpPOJA M KUCIOPOAA),
MPUTOTOBJICHUIO PACTBOPOB C OIpEeIEHHON MacCcOBOM /10Jiel pacTBOPEHHOIO BEILECTBA, IUNIAHUPOBATH
U TNPOBOIUTh XMMHYECKHE OKCICPUMEHTHI II0 PACIIO3HABAHMIO DPACTBOPOB MIEJIOYEH M KHCIOT C
TIOMOIIIBI0 MHIUKATOPOB (JIAKMYC, peHONI(TaIenH, METHIIOPAHXK U APYTHE).

K kxoHmy oOyueHus B 9 Kjacce INpegMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTH Y O0YJAFOITIXCS YMEHHM:

PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHUOH, aHUOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCIICHb OKHCJICHUS, XMMHUYCCKAs PEaKlus, XUMHUYCCKass CBS3b, TEIUIOBOW S((EKT peakiuu, MOJIb,
MOJISIPHBI 00BEM, paCTBOP, IEKTPOIUTHI, HEANIEKTPOIUTHI, SJICKTPOIUTHICCKAS JUCCONUAIIHS, PEaKIIHH
HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOC paBHOBECHE, OOpaTHMBIC M HEOOpaTHMBbIC PEaKIIWy,
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIbHBIE  PEAaKIMM, OKHUCJIUTENIb, BOCCTAHOBUTENIb, OKHUCJIEHHE U
BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTb, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
METaJUIN9ecKas), KPUCTAIUIMYECKass PeméTka, KOPpPO3HWs METaLIOB, CIDIABBI, CKOPOCTh XHMHYECKOI
peakuuu, npeaensHo qomyctumas konnentpanus [1IK BemiecTsa;

WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH M NPUMEHSATh 3TU MOHATHS NpPHU
ONMCAaHUHU BEUIECTB U UX NPEBPAILECHUH;

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

ONpPEENATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHUAX PA3IUYHOIO
cocTaBa, MPHUHAJICKHOCTh BEIICCTB K OMPEJACIEHHOMY KJIACCY COCIUHEHHMH Mo (opMynam, BHI
XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX COEAMHEHUAX, 3apsij
HMOHA TI0 XMUMUYECKOH (opMyre, XapakTep Cpeibl B BOJHBIX PAaCTBOPAaX HEOPTAaHUYECKHUX COCIUHCHHIA,
THUI KPUCTAJUIMYECKOHN pEIIETKN KOHKPETHOT'O BEILIECTBA;

packpbiBath cMbich [lepuoanueckoro 3akona J[. . MenneneeBa 1 1eMOHCTPUPOBATh €ro MOHUMAaHHUE:
OIMCHIBATh W XapaKTEePH30BaTh TabMMuHyI0 Gopmy [leproamdeckoii CHCTEMBI XUMUIECKHAX DIICMEHTOB!
pa3nnyaTh MOHATHS «TIaBHAS MOATpyNa (A-Tpymmna)» U «rnodounas moarpymma (b-rpymma)y», Mansie u
0OJBIIME MEPHUOMAbI, COOTHOCHTH O0003HAUCHMS, KOTOPHIC HMEIOTCS B MEPUOJUYSCKON TabJuIe, C
YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsija sjpa,
olIIee 9YHCIO BIIEKTPOHOB M paclpelelieHHe HX 0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OO0IIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWMCTB JIEMEHTOB M UX COCIMHEHMH B Ipejesiax MajblX MEepUoi0B U
[JIABHBIX MOATPYHI C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCH(UIMPOBATh XMUMHYCCKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUYECKHE peaknuu (1o
YHUCIy U COCTaBYy YYACTBYIOIINX B PEAKIIUH BEIIECTB, IO TEIUIOBOMY 3(deKTy, Mo m3MEHEHUIO CTeIeHEH
OKHUCJICHHUS XUMHUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE M CICII(PUUCCKIEC XUMHUYCCKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BELIECTB, TMOATBEPXKJasi  ONMCAHME MNpPUMEpPaMH  MOJIEKYJSIPHBIX U HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPaBHEHUS DJICKTPOJIUTHYECKON JUCCOIMAIMU KHUCIIOT, IIEJIoYeil U COJIeH, TOJHBIE U
COKpaII€HHBIC YpaBHEHUS pPEaKIUHd HWOHHOTO OOMEHa, YpaBHCHHS pEaKIWid, MOATBEPIKIAOIINX
CYIIECTBOBAaHNE I'€HETHYECKOM CBA3M MEXAY BEIIECTBAMU Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMM MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO 0ayaHca 3TUX PEeaKIui;

MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH NPOTEKAHUS
XUMHUUYECKHUX MPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTEJIBHYIO MOJIEKYJSPHYI0O M MOJSIPHYKO MacChbl BEILECTB, MAacCOBYHO JOJIO
XUMHYECKOTO 3JICMEHTA 10 (pOpMyJie COCAMHEHUS, MACCOBYIO JIOJIO BEIIECCTBA B PAacTBOpPE, MPOBOAUTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKON PEaKIINH;

coOMoIaTh NpaBMIIa TOJB30BAHMS XUMUYECKON MOCyIod M 1ab0opaTOpHEIM OOOPYIOBAaHHEM, a TaKKe
MpaBuiIa OOpAIICHUS C BEMICCTBAMU B COOTBETCTBUH C MHCTPYKIMSMU IO BBIMOJIHCHHIO JTA00OPATOPHBIX
XAMHWYECKHUX OIBITOB MO IMOTYyYCHHUIO W COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa W YTIIEKHCIOTO
rasa);



IPOBOJNTH PEAKLUH, MOATBEP)KAAIONINE KA4EeCTBEHHBIH COCTAB Pa3iMYHBIX BELIECCTB: paclo3HaBaTh
OTIBITHBIM ITyTEM XJIOPHI-, OpoMua-, moaun-, kapbonar-, pocdar-, cuiamkar-, cynbdar-, THAPOKCHA-
WOHBI, KaTHOHBI aMMOHHS U HMOHBI HM3YYEHHBIX METAJUIOB, NPHCYTCTBYIOIIHME B BOJHBIX DPacTBOpax
HEOPraHMYECKHUX BEILECTB;

NPUMEHATh OCHOBHBIC OIEPALMd MBICIUTENBHON NEeATeIbHOCTH — aHalu3 ¥ CHHTE3, CpPaBHCHHE,
000011IeHNe, CHCTEMaTH3AIMIO, BEISBICHHE NMPUYMHHO-CICACTBEHHBIX CBS3eH — I U3Y4EHHUS CBOWCTB
BEILECTB ¥ XMMUYECKHX PEAKLMH, eCTECTBEHHO-HaY4YHbIC METOIbI TO3HAHUS — HAOJII0/IeHNE, U3MEPEHUE,
MOJICJIPOBAHHUE, 9KCIICPUMEHT (peanbHbIH u MBICITICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

HaumeHoBaHue pa3jenoB u TeM
MpOrpaMMbl

KoanuecTBo yacoB

Bcero

KoHnrtpoabHbie IIpakTnuyeckue

DJieKTpoHHbIe (1U(ppoBLIE)
o0pa3oBaTesIbHbIE pecypehbl

Pasnea 1. IleppoHayanbHble XUMHYECKHUE NIOHATHUS

Xumus — BaxkHast 00J1acThb

11 €CTEeCTBO3HAHUS U MPAKTUYECKOU 5 Bubmuoreta LIOK
https://m.edsoo.ru/7f41837c
JICSITEIbHOCTH YeI0BEKa
1.2 BemectBa 11 XuMHYIEeCKHE PeaKIIUU 15 Bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
HUroro mo paszaeny 20

Paznen 2. BaxkHejimue npeacTaBuTe I HEOPraHMYeCKUX BeleCTB

21 Boznyx. Kucnopon. [Torsatue 06 6 bubamnoreka [JOK
OKCHIax https://m.edsoo.ru/7f41837c

2.2 Bonopoa.[lorsaTie o KHCI0TaX M COMIX 8 bubmorexa LHOK
https://m.edsoo.ru/7f41837¢c

53 Bona. PactBopsr. [TonsiTie 00 5 bubaroreka [TOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837¢c

24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 Bubmorexa [IOK
COEIMHEHUN https://m.edsoo.ru/7f41837c

Hroro mo paznmery 30

Pasnea 3. Ilepuoauyeckuii 3akon u llepnoauyeckas cucrema xumuueckux 3aemeHToB . U. Menaeneea. Ctpoenne aToMoB. XUMUYECKasi CBSA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

3.1

3.2

Tlepuoauueckuii 3aKoH U
Hepno;mquKaﬂ CHCTEMA XUMHWYCCKUX
sneMeHToB JI. 1. Menpneneesa. CtpoeHue
aToma

Xumuueckas cBI3b. OKHCINTENBHO-
BOCCTaHOBUTEJIHHBIE PEAKITNH

bubnuoreka [IOK
https://m.edsoo0.ru/7f41837¢

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

Hroromo pasaery 15 https://m.eds00.ru/7f41837¢
PesepBHOE BpeMms 3 BH6JI_HOTeKa LOK

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

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
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IIOYPOYHOE IINIAHUPOBAHMUE

8 KUIACC
N KoauuyecTBo yacoB Jlara JyeKTpoHHbIE HUGPOBHIE
Tema ypoka Kontpoabhbie  Ilpakruueckue 00pa3oBaTelbHbIE
n/n Bcero U3y4eHust
padoThI padoThI pecypchl
1 [Ipenmer xumuu. Poire XuMun B KU3HHA 1 0 0 Bbubnnorexa [JOK
yeoBeka. Tesa u BemiecTna 04.09.2023 = https://m.edsoo.ru/ff0d210c
2 TTousTe 0 MeTomaX MO3HAHUS B XUMUAHU 1 0 0 bubmmorexa [IOK
06.09.2023 | https://m.edsoo.ru/ff0d227e
3 Bxomnast nmarHocTrueckas padbota 1 0 1 bubmmorexa [IOK
11.09.2023 = https://m.edsoo.ru/ff0d23dc
4 ArperaTHO€ COCTOSIHUE BEILECTB 1 0 0 bubanorexa [TOK
YucTele BEECTBa U CMECH. 13.09.2023 https://m.edsoo.ru/ff0d26ca
M. p Ne 1 «3HaKOMCTBO € 1abopaToOpPHbLIM
5 obopyaoBaHuem. Mpasuna Tb npu paboTe B 1 0 1 Brbmmorexa [IOK
18.09.2023 = https://m.edsoo.ru/ff0d28c8
KabuHeTe Xummm»
6 dusnyeckue SIBICHAS B XUMUH 1 0 0 Bubamorexa [IOK
20.09.2023 |  https://m.edsoo.ru/ff0d2a6¢c
7 IT.p Ne 2 «Pa3nenenue cmeceii .(Ha mpumepe 1 0 0 Bubmorexa [IOK
OYKCTKH MOBAPEHHOM COJIN)» 25.09.2023 = https://m.edsoo.ru/ff0d2be8
8 ATOMHO-MOJIEKYJISIPHOE yUCHHE. 1 0 0 Bubnuorexa IIOK
XUMHUUYECKUE DIIEMCHTHI 27.09.2023 |  https://m.edsoo.ru/ff0d2a6¢c
9 3HaKU XUMHUYIECKUX JIEMEHTOB 1 0 0 Bubamorexa [IOK
02.10.2023 | https://m.edsoo.ru/ff0d2d50
10 [epuonnveckast TabNIHIIA XUMHUYECKUX 1 0 0 Bbubaunorexa [IOK
3JIEMEHTOB.. 04.10.2023 = https://m.edsoo.ru/ff0d2eae
XUMUYECKH M .
11 OTHOCI/Ie’l“ceII:;-Ig): ETOyl\J/I]:Iaﬂ OTHOCHTEITbHAS 1 0 0 BuGmorexa LIOK
’ 09.10.2023 = https://m.edsoo.ru/ff0d323c
MOJICKYJISIPHAS MACChI
12 Xumnueckue popmyisl. MaccoBast 107151 1 0 0 bubnmnorexa [JOK
XMMMYECKOI'O DJIEMEHTA B COEJUHEHUU 11.10.2023 = https://m.edsoo.ru/ff0d350¢c
13 BanenTtHocts. KosnuecTBo BemectBa. Mosib. 1 0 0 Bbubanorexa [TOK
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MoutsipHas Macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 duznuecKkrue U XUMUYECKUE SIBICHUS. bubaunorexa [JOK
XUMH4ecKast peakiust 18.10.2023 https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U YCIOBUS MPOTCKAHUS XUMUICCKUX bubnmuoreka [TOK
peakuuii 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MaCCHI BEIIECTB. Bbubnnorexa [JOK
XUMHUUYECKHE YpaBHEHHS 25.10.2023 |  https://m.edsoo.ru/ff0d3b88
17 BrIunciieHus: KOJMYECTBA, MAcChl BEIIECTRBA 110 bubnuorexa [TOK
YPABHEHUSIM XMMHYECKUX PEaKIInit 06.11.2023 | https://m.edsoo.ru/ff0d5708
Knaccudukamnus XuMU4ecKux peakiun
18 (coeunﬁqéﬂmupamomeﬂm 3a£em;m bubamorexa LIOK
’ ’ ’ 08.11.2023 = https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — y4€HBIH-3HLUUKIONENCT. bubanoreka [JOK
OO0001LIEeHNE U CUCTEMATHU3ALMS 3HAHUN 13.11.2023 https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel mo teme «Bemectsa bubnunorexa [JOK
U XUMHYCCKHE PEAKIHI» 15.11.2023 | https://m.edsoo.ru/ff0d4290
Bos — cMmech razoB. CocTaB BO3ayxa.
21 Knciz);oz[ — BJIEMEHT U MPOCTOe BeILllileCTBo. Bubamorexa [IOK
20.11.2023 | https://m.edsoo.ru/ff0d448e
O30H
®dusnyeckue ¥ XUMUIECKHE CBOHCTBA
22 KHCJIOpoa (peaKIuy OKHCIICHUS, TOPCHHUE). Bubamorexa [IOK
’ 22.11.2023 @ https://m.edsoo.ru/ff0d4614
ITonsiTHe 00 OKCcHaax
CriocoObl MOTy4YeHHsT KUCIOPOa B
23 nabopaTopun }I/]IquOMI)IHIHeHI;OILTI/I. Bubmorexa LIOK
27.11.2023 = https://m.edsoo.ru/ff0d497a
IIpumenenue kuciaopona
TermoBoit 3 heKT XUMUUECKON peaKIu
24 MOHSTHE O T(elz);)bMoprMquCKOM yII))aBH:HH;I BuGmorexa LIOK
’ 29.11.2023 = https://m.edsoo.ru/ff0d4790
9K30- U SHIOTCPMHUUCCKUX PEAKIIUAX
TormmmBo (HePTh, yroib U METaH).
25 3arpﬂ3He1§He¢1)303a};xa CII0CcOOBI iro Bubmmorexa [IOK
’ 04.12.2023 = https://m.edsoo.ru/ff0d4cda
MPEJOTBPALCHUS
26 IIpaxTrdeckas padora Ne 3 o Teme Bubnmorexa IIOK
«[lomydenue u cobupanue Kuciopoaa, 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
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W3Y4YEHHE ET0 CBOUCTB)»

BOL[OpOI[ — JJICMCHT U NPOCTOC BCUICCTBO.

bubaunorexa [JOK

27
Haxosxmenne B pupoie 11.12.2023 |  https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XUMUUECKHE CBONCTBA bubnmuoreka [TOK
BojIopoza. [IpuMeHeHne Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 TloHsTHE O KHCIIOTaX M COJAX bubmorexa LIOK
OHATHE O KHCTOTAx 1 €0 18.12.2023  https://m.eds00.ru/ff0d50d2
30 CriocoOFbI IoJTyYeHHs BOJIOPOIa B bubnuorexa [TOK
nabopaTopuu 20.12.2023 = https://m.edsoo.ru/ff0d4dd0
o Hl?IaKTI/I‘IeCKaiI paZOTa Ne 4 o Teme Butmorexa LOK
«[Tonyyenue u covnpaHne BOJIOPO/IA, 25.12.2023 | https://m.edsoo.ru/ff0d4f42
H3y4YEeHHE Er0 CBOMCTBY»
N " bubanoreka [JOK
32 Mosprtsiii 0GbEM rason. 3aKoi ARorazpo 27.12.2023  https://m.edsoo.ru/ff0d542e
. Brruncienus 00b€Ma, KOJIHUECTBA BEIIECTBA Bu6morexa [IOK
rasa 1o Ero HIBCCTHOMY KOTHACCTRY Betlectna 08.01.2024  https://m.edso0.ru/ff0d55a0
WM 00BEMY
“ Brruucnenust 006EMOB ra30B 61'[0“ypaBHeHI/IIO Bu6morexa LIOK
PCAIILHH Ha OCHOBE 3aiCOHa ODBEMHBIX 10.01.2024  https://m.eds00.ru/ff0d5708
OTHOILIICHUHU I'a30B
35 o « . . bubaroreka [TOK
HSHHCCIHE 1 XHMICCICHE CROHCTRA BOH 15.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHaTre 00 HHIUKATOPAX bubmmorexa LIOK
’ A P 17.01.2024 = https://m.edsoo.ru/ff0d59e2
o | e e
CHACHIIEHHBIE pacTBOPHL. AACCORIT A0 22.01.2024  https://m.edso0.ru/ff0d5b40
BEILIECTBA B PACTBOPE
| e I et
PHTO ? ¢ ue bac OP,O © OHPCACIIEHHO 24.01.2024 @ https://m.edsoo.ru/ff0d5eba
MAacCOBO# J0Jielt paCTBOPEHHOTO BEIECTBAY
39 KonTtpoasHas padora Ne2 o Teme «Kucmopo. bubamnoreka [JOK
Bomopoa. Boga» 29.01.2024 = https://m.edsoo.ru/ff0d6342
40 OKcuabl: cocTaB, KIaccu(puKanus, Bubmorexa [IOK
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HOMEHKJIaTypa 31.01.2024 | https://m.edsoo.ru/ff0d664e
[NonydeHne u XUMHYECKHE CBOWCTBA
41 KI/ICH}:PHBIX OCHOBHBIX 1 aM()OTEPHBIX bubamorexa LIOK
’ 05.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcCHOBaHWUsI: COCTaB, KJIaCCU(UKAIINS, bubmuoreka [TOK
HOMEHKJIaTypa 07.02.2024 = https://m.edsoo.ru/ff0d67ca
43 [omyueHne U XUMHYECKIE CBOMCTBA Bubmmorexa IIOK
OCHOBaHHUM 12.02.2024 | https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocTaB, KiaccupUKaIms, bubanoreka [JOK
HOMEHKJIATypa 14.02.2024 |  https://m.edsoo.ru/ffOdfee2
45 [Nonmydenne 1 XUMHYECKHE CBOMCTBA KUCIIOT Bubamorexa LIOK
19.02.2024 | https://m.edsoo.ru/ffOdfee2
46 Comu (cpenHue): HOMEHKIATYpa, COCOOBI Bubmmorexa [IOK
MOJTyYeHHUs, XUMUUECKHE CBOMCTBA 21.02.2024 = https://m.edsoo.ru/00ad9474
[MpakTnueckas pabora Ne 6. Peienue
47 9KCIIEPUMEHTAIILHBIX 3a7a4 M0 TeMe bubnuorexa [TOK
«OCHOBHBIE KJIACCHI HEOPTaHUICCKHX 26.02.2024 |  https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT
48 I'eneTnueckas cBsI3b MEXy KJIacCaMu Bubnuorexa IIOK
HEOPTaHUYECKUX COCANHEHHI 28.02.2024 = https://m.edsoo.ru/00ad9a50
. bubaroreka [TOK
49 Obodmerie it cHETeMATHALI SHaRI: 04.03.2024  https://m.edso0.ru/00ad9ch?
50 KonTtpomnsnaas padora Ne3 mo teme "OcHOBHEIE Bubnuorexa IIOK
KJTACCHI HEOPTAHMYECKUX COCNHEHHH" 06.03.2024 | https://m.edsoo.ru/00ad9ela
[lepBbIe MONBITKN KIIacCUPHUKALIIH
51 xnﬁnqecxnx 3JIEMEHTOB. E)[OHH];I/IC 0 rpymnmnax bubamorexa LIOK
11.03.2024 | https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
Ilepuonuueckuii 3axon u [lepuognueckas
52 CI/I(?[GMI; XUMHUYECKUX BHGMGETO}): . 1. bubmmorexa LIOK
13.03.2024 | https://m.edsoo.ru/00ada52¢c
Menneneena
53 Ilepuonsl, rpynmsl, NOArPYMIILI bubamorexa LIOK
’ ’ 18.03.2024 | https://m.edsoo.ru/00ada52¢c
54 Crpoenue aToMoB. COCTaB aTOMHBIX SIIEP. Bubmorexa [IOK
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W3oromst 20.03.2024 = https://m.edsoo.ru/00ada342
CrpoeHue 3ICKTPOHHBIX 000JI0YEK aTOMOB
55 3J1T:MeHTOB Hepninnqecxoﬁ cucremsl [1. 1. bubmmorexa [IOK
01.04.2024 | https://m.edsoo.ru/00adaébc
Menneneena
XapaKkTepuCTHKa XUMHUYECKOT'0 JJIEMEHTA 110
56 eropnonoI:KeHmo B [lepuonmuueckoii cucreme /. Bubmmorexa LIOK
03.04.2024 = https://m.edsoo.ru/00ada824
. Menneneera
3Hauenue [leproandeckoro 3akoHa st
57 pa3BUTHA HayI:m : npaktukd. [, U. lf[/IeH):LeneeB BuGmorexa LIOK
. 08.04.2024 = https://m.edsoo.ru/00ada96e
— yuéHbIH, EAaror U TPaKIaHuH
58 DNEeKTPOOTPULIATEILHOCTh aTOMOB Bubmmorexa [IOK
XUMHYECKHX JIEMEHTOB 10.04.2024 https://m.edsoo.ru/00adaab8
59 HonHas XuMuJIecKas CBA3b BrGmorexa LIOK
15.04.2024 |  https://m.edsoo.ru/00adac34
60 KoBasienTHas mossipHast XUMHYECKasi CBS3b bubamorexa LIOK
17.04.2024 = https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HemoNsIpHast XUMAYECKasl CBSA3b Brbmorexa LIOK
22.04.2024 = https://m.edsoo.ru/00adaab9
62 CrereHb OKUCIICHHUS Bubamorexa [IOK
24.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIIUTETFHO-BOCCTAHOBUTEIILHBIC PEAKIHH bubmmorexa [IOK
06.05.2024 |  https://m.edsoo.ru/00adb076
64 OKHCITUTENTN ¥ BOCCTAHOBUTEIN Bubamorexa [IOK
08.05.2024 | https://m.edsoo.ru/00adb076
65 KontpomsHas pabora Ned mo teme «CtpoeHue Bubmmorexa [IOK
aToMa. XuMHUYecKasl CBSI3b» 13.05.2024 https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O000mEeHne n bubnnorexa [JOK
CHCTEMATH3ALUS 3HAHUI 15.05.2024 https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O600menue u Bubmmorexa IIOK
CHCTEMATH3AaIMs 3HAHUH 20.05.2024 = https://m.edsoo.ru/00ad9cb2
68 PezepBHbIit ypok. O000mEeHne n bubnmnorexa [JOK
CHCTEMATH3ALUS 3HAHUI 22.05.2024 https://m.edsoo.ru/ff0d61c6
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TemaTn4yeckoe IJIAaHUPOBaHUE

9 KJIIACC
Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB U TeM (uudposbie)
KoHnTpoabHbie IIpakTnuyeckune
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. BemecTBo n XUMH4YecKHe peakuun
[oBTOpenue u yriyOineHue 3SHAHUH Bubmmorexa IIOK
11 5 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 Bubmmorexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
DNEeKTPOTUTHUECKAST TUCCOLIAITHSI. bubmuoreka [TOK
13 8 1 1
XUMHYECKHE PEaKI[i B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazgeny 17
Pazgen 2. HemeTanbl M MX COeTHHEHHUS
21 O01mas XxapakTepUCTHKA XUMHYECKIX 4 1 Bubmmorexa [IOK
' anemenToB VIIA-rpynmel. ['agoreHst https://m.edsoo.ru/7f41a636
06
22 aneweron VA pynms Cepancé 6 bGmonexa LIOK
' TPYHIEL- L-ep https://m.edso00.ru/7f41a636
COCAMHEHUS
vy | oo : L oo
. MEHTOB V A-TPYIIIIBL. T U UX
" Py ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
. MEHTOB -rpymmnsl. YT. u
7 N Py frepon https://m.edso0.ru/7f41a636
KPEMHHIA ¥ X COeTUHEHHS
Hroro mo pazaeny 25
Pazgen 3. MeTanibl 4 UX COeANHEHHSA
Bbubaunorexa [JOK
31 06 i 4
T CROMCTRA METallion https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Bbubnnorexa [JOK

. i 1
3.2 Baskueiiniue MeTamisl ¥ UX COETUHEHHS 6 https://m.eds00.ru/7f41a636
HUroro 1o pazaeny 20
Pasnen 4. Xumus u okpy:kamouas cpeaa
a1 B 3 Bbubnnorexa [JOK
. €IIeCTBA U MAaTePHAJIbl B )KU3HU YEIIOBEKA https://m.eds0o.ru/7f41a636
Hroro mo paznmery 3
p 3 bubaroreka [JOK
C3CPBHOE BpeMi https://m.edso00.ru/7f41a636
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IIOYPOYHOE IINIAHUPOBAHMUE

9 KJIIACC
N KoauuyecTBo yacoB Jlara JyeKTpoHHbIE HUGPOBHIE
Tema ypoka Konrposabnbie | IlpakTuyeckue obpa3zoBare/ibHbIe
n/n Bcero HM3y4YeHUs
padoThI padoThI pecypcel
e N o
04.09.2023 = https://m.edsoo.ru/00adh59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
2 XI/IMI/I‘ICCKiX 3JIEMEHTOB TEPBBIX TPEX 1 0 0 BrGmorexa LIOK
08.09.2023 = https://m.edsoo.ru/00adh6b6
MIEPHO/IOB

3 Kiaccudukanuus 1 HOMEHKIaTypa 1 0 0 bubnunorexa [JOK
HEOPTraHWYECKUX BEIIECTB 11.09.2023 = https://m.edsoo.ru/00adb7e2

4 Buapl XUuMHU4eCcKOH CBSI3U U THUIIBI 1 0 0 bubanoreka [JOK
KPHUCTATUTHYECKHUX PEHIETOK 18.09.2023 = https://m.edsoo.ru/00adbac6
Kontponbnas pabora Nel o teme

5 «[loBTOpEHNUE U yriTyOICHNUE 3HAHUN 1 1 0 99 09.2023
OCHOBHBIX Pa3ZIeTOB Kypca § Kiiaccay

6 Knaccudukanus XuMHYECKUX PEAKIHH 110 1 0 0 Bubnuorexa IIOK
Pa3IUYHBIM TPU3HAKAM 25.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHUYECKOH PEeaKIHH.

7 [onsarue o FOMI?)reHHLIX u FCTGpOF:HHBII;I( 1 0 0 Bubmmorexa HOK

29.09.2023 = https://m.edsoo.ru/00adbe9a
PEaKIHIX
[oHsATHE O XUMUYECKOM PaBHOBECHH.

8 ®DaxTOPBI, BIUSIONUE HA CKOPOCTh 1 0 0 bubnnorexa [JOK
XUMHYECKON PEaKINH U MOJI0KECHUE 02.10.2023 https://m.edsoo.ru/00adc28c
XMMHUYECKOT'O PaBHOBECHS

9 OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH 1 0 0 Bubmmorexa [IOK

06.10.2023 | https://m.edsoo.ru/00adcade

10 Teopus AMEKTPOTUTHUECKON AUCCOUALINN. 1 0 0 bubnnorexa [JOK
CustbHBIE U CITA0bIE IEKTPOTUTHI 09.10.2023 = https://m.edsoo.ru/00adcd68

11 WonHsle ypaBHEHUs peakuuil 1 0 0 bubnmnorexa [JOK
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13.10.2023 |  https://m.edsoo.ru/00add448
» XI(/:IN;I/IZGCK:ecCl:loﬁZTBavK:G(:HOT U OCHOBaHUH Bumorexa LIOK
B CBOTC npecTat VHHH 16.10.2023 | https://m.edsoo.ru/00add5d8
INEKTPOIUTUUECKOM TUCCOLHAIIUH
PEACTARICHIIL 0B SHCKTPOTHTHACCIO 20.10.2023  https://m.edsoo.ru/00add8h2
JIACCOIHAI[H
14 Tlonsarue o ruapoIH JICH bubmorexa LIOK
OHATHE O TIVIPOTIHE COIE 23.10.2023  https://m.eds00.ru/00add9d4
15 0606 . bubanoreka [JOK
ODICHHE 1 CHETEMATHSALIA SHAtHH 27.10.2023  https://m.edso0.ru/00addd12
16 [MpakTnueckas pabora Ne 1. «Pemenue bubnunorexa [JOK
IKCIIEPUMEHTATIBHBIX 38181 06.11.2023 | https://m.edsoo.ru/00addbfa
17| ommreparmmons g bimorera L1OK
P A HHALA: 10.11.2023 |  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIMU B PACTBOPAX)
18 OO61mas xapakTepUCTHKA TaJOreHOB. bubnuorexa [IOK
XuMuvecKkue CBONCTBA Ha IPUMEPE XJIopa 13.11.2023 = https://m.edsoo.ru/00addfe2
X .
" Hop0:2505(::Ho?:)ﬂﬂaHaﬂoKHcZOTae’ BuGmiorexa LIOK
XUMHUYl 351 BOUCTBA, IT YCHU!
> HOTYHEHHE, 17.11.2023  https://m.eds00.ru/00ade104
IIPUMEHEHHE
20 ?szft‘;;?joﬁ?(j; Ii\rngci::;eybf eHue eé Bubamorexa [IOK
N Y » 13YH 20.11.2023 @ https://m.edsoo.ru/00ade348
CBOMCTB»
n | o
bealdiit, A p A 24.11.2023 @ https://m.edsoo.ru/00ade488
U30BITKE
29 OO6mas xapakTepucTuka 31eMeHToB VIA- bubamnoreka [[OK
TPYIIIIBI 27.11.2023 | https://m.edsoo.ru/00ade64a
33| Tiomsenno cope o coesmmtin binorera LIOK
e P fI 01.12.2023 | https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEPBI
24 CepoBopopo, cTpoeHne, GU3NUECKHE U bubnmnorexa [JOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

XUMHUYECKHE CBOWCTBA 04.12.2023 = https://m.edsoo.ru/00ade802
25 Oxcupl cepbl. CepHast KUCIIOTa, (PU3HUCCKUC bubnuorexa [TOK
U XUMHYECKHE CBONCTBA, TIPUMCHCHHUE 08.12.2023 | https://m.edsoo.ru/00adea28
XUMUUECKUE PEaKIIHH, JISKAINE B OCHOBE
26 MPOMBIIIJICHHOTO CII0c00a MOTyYeHHS bubmuoreka [TOK
CEpPHO KUCITOTBI. X UMHYECKOE 3arpsi3HEHIE 11.12.2023 = https://m.edsoo.ru/00adec8a
OKPYKaIoMIeH Cpe/ibl COCTUHCHUSIMU CEPBI
97 Brrmanciaenne MaccoBO# T0JIM BBIXO1a Bbubnnorexa [JOK
MPOJYKTA PEAKIHH 15.12.2023 = https://m.edsoo.ru/00adec8a
OO61ast xapakTepuCcTHKa J1eMeHTOB VA-
28 rpylll'llnm. Ap30T ;))acnpOCTpaHeHHe B IIpUpoO/Ie bubamorexa LIOK
’ . ’ 18.12.2023 = https://m.edsoo.ru/00adeea6
(u3nveckre M XMMUYECKHE CBOUCTBA
29 AMMUaK, ero GU3HIECKUe U XUMUICCKUE bubanoreka [JOK
CBOJICTBa, MOTyYCHHE U PHUMCHEHUE 22.12.2023 @ https://m.edsoo.ru/00adf004
IpaxTrdeckas padora Ne 3 mo Teme
30 «HponyquI/Ie athI/IaKa H3yYCHHE ero bubmorexa LIOK
. ’ 25.12.2023 = https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3OTHas KHCIOTa, e€ hru3ndecKue u Bubmorexa [IOK
XMUMHUYECKHE CBOMCTBA 29.12.2023 = https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH aMMOHUS
39 B Ka4eCTBE MUHEPAIbHBIX YI00pEHUH. Bubnuorexa IIOK
XUMHYECKOE 3arpsI3HEHNE OKPYKArOIIeiH 08.01.2024 | https://m.edsoo.ru/00adf518
Cpelbl COSAMHCHHUSIMU a30Ta
®dochop. Oxenn pochopa (V) u pochopHas
33 Kncnq())Tz (1)1/13H§e((1:)1<1/1;b prngwlxl)qec(ineq) ’ Brbmorexa LIOK
L 12.01.2024 = https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJYyYCHHE
Hcnonp3oBanue GochatoB B KauecTBe
34 MUHEPATBHBIX y)1(1<))6p(£HHﬁ. 3arpsizHeHue Brbmmorexa [IOK
. 15.01.2024 = https://m.edsoo.ru/00adfc20
MPUPOIHOM cpesl pochaTamu
35 Yriepol, paciipoCTpaHEeHUeE B IIPUPO/E, Bu6mmorexa [IOK
(bu3HUeCKre ¥ XUMHUYECKHE CBOMCTBA 19.01.2024  https://m.edsoo.ru/00adfd9c
36 Oxkcupel yraepoaa, ux pusndeckue u bubamnoreka [JOK
XMMHUYECKHE CBOMCTBA. DKOJOIHYECKHUE 22.01.2024 = https://m.edsoo.ru/00adfebe
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poOJIEMBI, CBSI3aHHBIE C OKCHIOM yIJIepoja
(v)

37 VYroybHas KUCTOTA U €€ COH Brbmmorexa [IOK
26.01.2024 = https://m.edso0.ru/00ae006¢
II 04
| ot e
yHcHne ; . 29.01.2024 https://m.eds00.ru/00ae027e
KauecTBeHHast peakiys Ha KapOOHAT-UOH

39 IlepBoHauanbHBIC TOHATHS 00 OPTaHUYECKUX Bubmmorexa IIOK
BEILIECTBAX KaK O COCMHEHUAX yriiepoaa 02.02.2024 https://m.edsoo.ru/00ae054e

40 K . bubanoreka [JOK

PEMHHIL I €T0 COCATHEHIA 05.02.2024  https://m.eds00.ru/00ae080a
II °5.P

" KpaKTI/IlIeCKaSI pabota Ne 5. Perienue BuGmorexa LIOK
SKCTICPIMCITAIBHBIX 3a/1a1 110 TeMe 09.02.2024  https://m.eds00.ru/00ae0bf2
«BaxkHel1ne HeMETaIbl M UX COEMHEHHMS

42 KontponsHas pabora Ne3 mo teme Bubmmorexa [IOK
«Baxkgelye HeMeTaJuIbl U UX COSIUHEHU» 12.02.2024 https://m.edsoo.ru/00ae0el18
OO61mas xapakTepUCTHKA XUMUYECKUX

43 3JIEMEHTOB — METAJJIOB. MeTajutndeckast bubanorexa [TOK
CBSI3b M METAJUINYECKAs KPUCTAIUTNYECKAs 16.02.2024 = https://m.edsoo.ru/00ae103e
pemiérka. Ou3nvecKkue CBONCTBA METALIOB

» ;(minqecme CBoiCTVBa MeTannm:I.( ) BuGmuorexa LIOK

TICKTPOXHMITISCKIH PAA HalpsDRCHIH 19.02.2024  https:/m.eds00.ru/00ae1156
METaJIOB
OO011ue crnocoObl MOTYYEHHs METAILIOB.

45 CmnaBel. Berarcnenus mo ypaBHEHUSIM bubaunoreka [JOK
XUMHUYIECKHUX PEaKInii, eCIT OJIMH U3 23.02.2024 = https://m.edsoo.ru/00ael1156
pearcHTOB COACPIKUT MPUMECH

46 ITo € 0 KOppo3 eTaJo bubamorexa LIOK

HATHE O K MM MET B
PP . 26.02.2024  https://m.eds00.ru/00ae1278
47 [{enoyHble METATLIBI bubmmorexa LIOK
01.03.2024  https://m.edsoo.ru/00ael4b2
48 OKcuJibl ¥ TUIPOKCHUIBI HATPUS U KaJUs Bubmmorexa IOK
8 AP 8 P 04.03.2024  https://m.edsoo.ru/00ael4b2
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[llenoganO3eMeNbHBIC METAILIEI — KAJIBITUN U

Bbubnnorexa [JOK

49 MarHuit 11.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxueiimue coeMHEHNS KaIbIUs bubmmorexa [IOK
15.03.2024 | https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALMS 3HAHWI 18.03.2024
52 JK€ctrocTh BOJBI M CLIOCOOBI €€ ycTpaHEeHUs! bubamorexa LIOK
22.03.2024  https://m.edsoo.ru/00ae1886
53 [TpakTryeckas pabora Ne 6 o Teme bubnunorexa [JOK
"XKEcTKOCTh BOBI M METOMIBI €€ yCTpaHCHH" 01.04.2024 | https://m.edsoo.ru/00aelae8
54 J— bubanoreka [JOK
05.04.2024 = https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHAA U Bubmmorexa [IOK
THPOKCHIA 08.04.2024 = https://m.edsoo.ru/00aelc64
56 TKerneso bubanoreka [JOK
12.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxcuppl, THAPOKCUIBL U conn xenesa (1) u bubaroreka [TOK
sxenesa (1) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0o001eHre U cUCTeMaTH3alHs 3HAHUH 10.04.2024
| oncpmenmamn: s o T BiGiorexa LIOK
(BaHOHIIHE METALIb 1 HX COCTHHCHID 22.04.2024 | https://m.edsoo.ru/00ae3de8
BrrurciieHus mo ypaBHECHUSIM XHMAYECKHX
G0 s wan conepronr mpucen, BuGorexa LIOK
BhIHCICHIA MACCOBOI AOJH BBXOA 26.04.2024 = https://m.edsoo.ru/00ael750
MPOJYKTa PEaKIHH
61 O00011eHNE U CUCTEMATU3ALMS 3HAHUN 03.05.2024
62 Kontponsnas pabora Ne4 mo teme
«Baxneie MeTamIbl ¥ BX COSTUHEHHS 06.05.2024
63 BemectBa u Marepualbl B IOBCEJHEBHOM Bbubaunorexa [JOK
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JKU3HH YeIOBeKa 13.05.2024 | https://m.edsoo.ru/00ae3f50
64 XuMHUECKOe 3arps3HEeHIE OKPY Karomen 1 bubnnorexa [JOK

cpenmsl 17.05.2024 = https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHUH 5KOJIOITMYECKUX 1 bubnnorexa [JOK

npobiemMm 20.05.2024 = https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O600meHne u 1 Bubmmorexa IIOK

CHCTEMATH3alNs 3HAHUN 24.05.2024 https://m.edso0.ru/00ae0d0a
67 PezepBHbIit ypok. O000mIEeHNE 1 1 bubanorexa [JOK

CHCTEeMAaTH3alUs 3HAHHIA 27.05.2024  https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O600meHwe 1 1 Bubmmorexa [IOK

CHCTEeMAaTU3alUs 3HaHHIA 31.05.2024 = https://m.edsoo.ru/00ad9cb2
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