


MHNOACHUTEJIbHASA 3AIINCKA

[Iporpamma 1o XMMHUM Ha ypOBHE OCHOBHOT'O 00IIETO 00pa30BaHMs COCTABIIEHA HA OCHOBE TPEOOBAHMI K Pe3ynbTaTaM OCBOE-
HUSI OCHOBHOW 00pa30BaTeIbHON MpOrpaMMBbl OCHOBHOT'O 00111ero oopaszoBanusi, npeacrasieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE
(enepanpHOil paboueil mporpaMMBbl BOCITUTAHHS M C YYETOM KOHIETIIIMH TperoiaBaHus yaeOHOro rnpeaMera «XuMus» B 00pazoBa-
TeNbHBIX opraHu3anusax Poccuiickoit denepanyu.

[Iporpamma 1Mo XxuMuM Ja€T MpEACTaBICHUE O LENIX, OOIIeH cTpaTernn oOydYeHHMs, BOCIIUTAHUS M Pa3BUTHUS OOyJIarONIHXCS
Cpe/cTBaMH y4eOHOT0 TMpeaMeTa, YCTaHABIMBAET 00s3aTeNIbHOE MPEIMETHOE CO/IepKaHue, MPeAycMaTpUBAET paclpeelIeHue ero mo
KJlaccaM U CTPYKTypHpOBaHHeE 110 pa3zenaM U TeMaM IporpaMMBbl 110 XUMUH, ONPEe/ielsieT KOJTMYECTBEHHBIE 1 KAUeCTBEHHBIE XapaKTe-
PHUCTHKH COJEPKaHUs, PEKOMEHTyEM IO ITOCIIEA0BATENFHOCTh N3yYEHHSI XUMHH C YYETOM MEKIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBSI-
3eH, JIOTMKH y4eOHOro Iporecca, BO3PACTHBIX OCOOCHHOCTEH 00YydJaloIUXCs, ONMpEAeNseT BO3MOKHOCTH IIpeIMeTa JUIs peau3aiui
TpeOOBaHMI K pe3ynbTaTaM OCBOSHHUSI OCHOBHOM 00pa30BaTeNIbHOM IMPOrpaMMBbl Ha ypOBHE OCHOBHOI'O 00IIEero o0pa3oBaHus, a TakkKe
TpeOOBaHMI K pe3ynbTaraM 00y4eHHs] XUMHH Ha YPOBHE ILiejIel M3y4eHHs MpeMeTa 1 OCHOBHBIX BH/IOB yUeOHO-TIO3HABATEILHOM Jie-
SITETFHOCTH 00YYaIoIerocst o OCBOSHHIO y4e0HOTO COIepKaHusI.

3HaHNe XUMHHU CIY)KUT OCHOBOU JUIs (DOPMUPOBAHUSI MUPOBO33PEHHSI 00YUarOLIErocs], ero NpeiCTaBIeHUH 0 MaTepuabHOM
€IMHCTBE MUPA, BAYKHYIO POJIb UTPAIOT OPMHUPYEMbIE XMMHUEH MPEICTaBICHUS O B3aUMOIPEBPALICHUSIX SHEPTUU U 00 3BOJIOINH Be-
LIECTB B NPUPOJIE, O IyTSIX PEUICHHs MIO0ATBHBIX MPOOJIEM YCTOHYMBOI'O Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, SHEPTETHUYECKOM, MH-
LIEBOM M SKOJIOTMYECKOl 0e30MacHOCTH, TPOOJIEM 3paBOOXPAHEHHSI.

W3ydeHne XuMuu:

CHOCOOCTBYET pear3ainyi BO3MOXHOCTEW ISl caMOpa3BUTHS U (DOPMUPOBAHUS KYIBTYPHI JIMYHOCTH, €€ o0miel u QyHkumo-
HaJIbHOM TPaMOTHOCTH;

BHOCHT BKJIa/I B (pOPMHUPOBaHKE MBIIIJICHUS] U TBOPUYECKUX CITOCOOHOCTEH 00Yy4arOIuXcsl, HABBIKOB MX CAMOCTOSTENbHOI yueo-
HOM JACATCIIBHOCTHU, SKCTIEPUMEHTAJIBHBIX U UCCII€I0OBATECIIbCKUX yMeHPIﬁ, HeO6XO}II/IM])IX KakK B HOBCG}IHGBHOﬁ JKU3HHU, TaK U B npoq)ec-
CHOHAJIBHOM JIeATEIbHOCTH;

3HAaKOMMUT CO cneundmkoﬁ HayYHOI'O MBIIJICHUS, 3aKIIaAbIBA€T OCHOBBI LICJIOCTHOI'O B3IJIs1J1a HA €AUHCTBO IIPUPOJBI U YCJIOBEKA,
SABJISICTCA OTBETCTBECHHBIM 3TAIlOM B q)OpMI/IpOBaHI/II/I CCTCCTBCHHO--Hay‘{HOﬁ IrpaMOTHOCTH 06yqa}ou11/1xca;

croco0cTByeT (POPMHUPOBAHUIO IIEGHHOCTHOI'O OTHOLICHUSI K €CTECTBEHHO--HAyYHBIM 3HAHMSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOTHYECKOE 00pa3oBaHKue 00yIatoNIUXCsl.

JlaHHBIE HaNpaBJIeHUS B 00y4EHHH XMMHHU 00ECIICUMBAIOTCS CIIEU(HUKON coepkaHust yueOHOro mpeaMera, KOTOPBIH ABJISETCS
MeJarorMyecky alaliTHPOBAaHHBIM OTpakeHHEM 0a30BOH HayKH XMMHHM Ha ONPEICIEHHOM JTalle e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00111ero 00pa30BaHKs OPHUECHTHPOBAH Ha OCBOSHHE 00YYaIOIIMMHKCS CHCTEMBI IepBOHAYAIb-
HBIX TIOHATUH XUMHHU, OCHOB HEOPTaHWYECKOW XMMHUH U HEKOTOPBIX OTAEIbHbBIX 3HAUYMMBIX MOHITUI OPraHU4eCKONH XUMHUHU.

CTpyKTypa cozmep:KaHHs IPOrpaMMBI [0 XUMUH c(hOPMHUPOBaHa Ha OCHOBE CHCTEMHOI'0 NoaxoAa K e€ n3ydenuto. Comepxanue
CKJIQ/IBIBACTCSA M3 CUCTEMBI IOHATHI O XMMHYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI IOHATHI 0 XUMHYECKoil peakuuu. Ode 31H
CHCTEMBI CTPYKTYPHO OPT'aHH30BaHbI I10 MPUHIIMITY MOCIEI0BATEILHOTO Pa3BUTHsI 3HAHUHM HA OCHOBE TEOPETHUECKUX TPECTaBICHU
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMUMMUH;

— Y4EHHsI O CTPOSHHH aTOMa U XMMUYECKOHl CBsI3H;

— MpeACTaBIECHUN 00 3IEKTPOIUTHYECKON TUCCOLMALNY BEIIECTB B PACTBOpaX.

TeopeTnyeckye 3HAHUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOTYYSHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS I10-
CJIEI0BATENFHO OT OAHOTO YPOBHS K APYTOMY, BBIONHSS (DYHKIIMH OOBSICHEHHS U IIPOTHO3MPOBAHMS CBOMCTB, CTPOSHUS 1 BO3MOYKHO-
CTEH MPAKTUYECKOTO MPUMEHEHUS U ITOTYIEHUS N3yIaeMBbIX BEILECTB.

OcBoeHMe TPOrpaMMBbl 10 XUMHHU CTIOCOOCTBYET (POPMHUPOBAHUIO IPEIICTABICHHUS O XUMUUECKOH COCTABIIAIONIEH HAydHOU Kap-
TUHBI MUpPA B JIOTHKE €€ CUCTEMHON IPUPO/IBI, IECHHOCTHOT'O OTHOIICHNUS K HAYYHOMY 3HaHHIO M METOJ[aM MO3HAaHUS B Hayke. M3yueHne
XMMUH TIPOMCXOANT C MPHUBJICUCHUEM 3HAaHWH U3 paHee M3YUEHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mup», «bnomorus. 5—7
Kacce» U «Pu3uka. 7 Kiacey.

[1pyn M3ydeHnn XUMHH TIIPOUCXOAUT (GOPMUPOBAHNE 3HAHHI OCHOB XHUMHYECKOH HaYKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO-
3HAHWA, IPAKTHIECKON AEATEIPHOCTH YEI0BEKA U KaK OTHOTO M3 KOMIIOHEHTOB MHUPOBON KyJIbTYpHI. 3a7ada yIeOHOro mpeaMera co-
CTOHT B ()OPMHUPOBAHUN CHCTEMBI XUMHUECKHUX 3HAHUN — BAXHEHIINX (PAKTOB, TIOHATHI, 3aKOHOB M TEOPETHIECKUX TOJIOKEHNH, 10-
CTYMHBIX 0000IIEHNH MUPOBO33PEHYECKOT0 XapaKTepa, sI3bIka HAYKH, B MIPHOOIICHNN K HAy9HBIM METOJAM ITO3HAHUSA MPH H3yICHUH
BEIIECTB M XUMHYECKUX PEaKIni, B (OPMHUPOBAHNHU M PA3BUTHH TTO3HABATENBHBIX YMEHHH 1 X MPHIMEHEHUN B y1€OHO-TT03HABATEIh-
HOH M y4eOHO-HCCIIeI0BATEIbCKON NEATEbHOCTH, OCBOCHHUH MPABIJI 0€30IaCHOTr0 00pAIEHHMS C BEIIECTBAMH B TIOBCEAHEBHON JKU3HH.

[Ipn u3ydeHnn XMMUHN Ha yPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMs BayKHOE 3HAUCHNE PHOOPEIH TaKHE IENH, KaK:

— ()opMHUpOBAHNE HHTEIIEKTYAJIbHO Pa3BUTON JINYHOCTH, TOTOBOH K caMOOOPa30BaHMIO, COTPYAHNYECTBY, CAMOCTOSITEIBHOMY
TIPUHSATHIO PELICHHUH, CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSFOLIMMCS YCIOBHSIM XKH3HHU;

— HamnpaBJIeHHOCTh 00YYEHMS Ha CHCTEMAaTHYECKOe MPHOOIIeHNE 00YJaIOIMXCs K CAMOCTOSITEIbHON TTO3HABATEIILHON JIESITEIb-
HOCTH, HAyYHBIM METOJaM MO3HaHMS, (POPMHUPYIONIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUM;

— obecrieyeHue yCIoBHi, CIIOCOOCTBYIONINX MPHOOPETEHUIO 00YJAIONIMMUCS OIBITA Pa3HOOOPA3HOH NEeATENbHOCTH, TIO3HAHUS
1 CaMOIO3HAHUSI, KITIOYEBBIX HABBIKOB (KIFOUEBBIX KOMITETECHIINH), MIMEIOIINX YHUBEPCAIbHOE 3HAYCHHUE JUIS Pa3IMIHBIX BUJIOB JEs-
TENFHOCTH;



— (opmupoBanue o0IIel (YHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YKCIIE YMEHUI OOBSCHSTH U OLCHHU-
BaTh SIBJICHUSI OKPYIKAIOIIET0 MHUPA, MCIOb3Yysl 3HAHUS U OIBIT, OJyYeHHbIE TIPH U3YYCHUU XUMHH, MPUMEHATh UX TPHU PEHICHUU
po06JieM B MOBCEHEBHOM JKU3HH U TPYOBOM JIESITEIBHOCTH;

— (popMHUpOBaHUE y OOYUAIOIUXCS T'YMAHUCTHUECKUX OTHOIIEHHH, MOHUMAHUSI IIEHHOCTH XUMUYECKUX 3HAHHUM JJIsl BRIPAaOOTKH
9KOJIOTHUYECKH 11EJIECO00Pa3HOro MOBEACHHS B OBITY U TPY/IOBOH JEITEIBHOCTH B IIEISIX COXPAHEHHSI CBOETO 3/I0POBbSI M OKPYKaIOIIEH
MIPUPOTHON CpeIbI;

— pa3BUTHE MOTHUBAIMU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITIUTAHUIO Ha OCHOBE YCBOCHUS OOIIIeYeTIOBE-
YEeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGHIIS M HAIIPABIEHHOCTH JaJIbHEHIIEro 00yUeHHS.

OO611iee YKCIIo YacoB, OTBEAEHHBIX [T U3YUEHHsI XMMHUH HA YPOBHE OCHOBHOTO 0011Iero oopa3oBanus, coctanser 136 4acos: B
8 xiacce — 68 yacos (2 yaca B Hezenio), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJAEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHava/JbHBIC XUMHYECKHE TOHSITHSA

IIpenmer xumuun. Ponbs XUMuUM B )KU3HU YelloBeKa. XUMUS B CUCTEME HayK. Tena u BemecTBa. Gusnyueckue cBOMCTBA BelIecTB. Ar-
peratHoe cocTosiHME BemiecTB. [IoHsTHE 0 MeToqax Mmo3HaHus B XUMHUH. UYucThle BemecTBa 1 cMecH. CriocoObl pa3ielIeH s CMeCeH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE 31eMEHThl. CUMBOJIBI XMMHYECKHX 31€MEHTOB. IIpocThie U croXHbIE BElEecTBa. ATOMHO-MOJIE-
KYJIIpHOE y4EHUE.

Xumndeckast popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCHTENbHAS aTOM-
Has Macca. OTHOCUTEIbHAs MOJIEKYIsIpHas Macca. MaccoBasi 1011 XUMHUYECKOI0 3JIEMEHTa B COETUHEHUU.

KonngectBo Bemecrsa. Monbs. MonsipHast Macca. B3anMocBs3b KoMM4YeCcTBa, Macchl ¥ YMCIIa CTPYKTYPHBIX €IMHUII BenecTBa. Pac-
YETHI 10 (POPMYIIaM XUMHUYECKUX COSTUHEHHH.

dusnuecKkre 1 XUMUYECKUe SBICHUA. XUMUYECKas peakiys ¥ e€ MpU3HaKU. 3aKOH COXPAHEHHs MacChl BEIECTB. XUMHUUECKHE ypaB-
Henus. Knaccudukanms XuMuIecKux peakuuii (CoeTMHeH s, pa3ioKeH s, 3aMeIIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH NOCY10H, TIpaBHiIaMu paboThI B Ta0OpaTOpuH U pUEMaMu 00palieHus ¢ 1abopaTopHbIM 000PYI0BaHUEM,
W3y4YEeHUE U ONHcaHue PU3NIECKUX CBOMCTB 00pa3Il0B HEOPraHWYECKHX BELIECTB, HaOoaeHne pu3ndeckux (TIaBjieHue BOCKA, TasHUE
JIb/1a, PACTHPAHHUE caxapa B CTYIKe, KUITEHHEe M KOH/ASHC Al BOJbI) M XUMHUECKUX (TOpEHHE CBEYH, TPOKaIHBaHHE MEIHON ITPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHCIIOTOH) SIBIICHWH, HAOJIIOJIEHNE M ONMCAHUE MPHU3HAKOB MPOTEKaHMsI XUMHUYECKUX peakluil (pasziokeHne
caxapa, B3aUMOJICHCTBHE CEpPHOM KUCIIOTHI C XJIOPUIIOM Oapwusi, pasiokenue ruapokcuna Meau (1) mpu HarpeBaHum, B3auMoJIeliCTBHE
xkene3a ¢ pactBopom comu menu (II), uzydeHue cmoco0OB pa3jeficHUuss CMeCei: ¢ IMOMOIIBI0 MarHuTa, (pUIBTPOBAaHHUE, BHIMTAPHBAHNE,
JUCTUILIIALUA, XpOMaTOFpad)I/ISI, MPOBEACHNUEC OYUCTKH HOBapeHHOﬁ coJiy, Ha6J’lI0}ICHI/IC 1 OIMCAaHUE PE3YJIbTATOB IPOBEACHUA OIIbITA,
WITIOCTPUPYIOLIETO 3aKOH COXPaHEHHUS MacChl, CO3/IaHIE MOJENe MoTeKy (IIapOCTEePKHEBBIX).

BaxkHelimiue npeacTaBUTeIM HEOPTaHMYECKUX BellleCTB

Boznyx — cmech razoB. CocraB Bozayxa. Kuciopos — aiaeMeHT U npocToe BenlecTBo. HaxorkieHune Kucinopoja B mpupose, Gpusnde-
CKHE U XUMHYecKHue cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenne kucinopoaa. CriocoObl Mogy4eHus KUCIopo/a B 1abopaTopun
U npoMbinuieHHocTH. KpyroBopot kucioposa B nprpoae. O30H — alIoTponHas MOTUPUKAIUS KACIOPO/a.

TemnoBoit 3¢ ekt XUMHYECKOH peakuy, TEPMOXHUMHUYECKUE YPaBHEHHUS, 9K30- U SHAOTEPMHUUECKHE peakiuu. ToIumBo: yroib u
MeTaH. 3arpsA3HeHue BO3yXa, YCHIeHHEe ITapHUKOBOro 3 ¢eKra, pa3pyLieHre 030HOBOTO CIIOS.

Bonopox — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B npupoze, Gu3HIecKkre 1 XMMHUYECKHe CBOMCTBA, IPUMEHEHHE,
croco0bI nony4yenus. Kucnors! u comnu.

MornsipHblii 00bEM ra3oB. Pacuérsl o XUMHYECKUM YpaBHEHHSM.

®duznyeckue cBoicTBa BoAbl. Bona kak pactBoputeinb. PactBopsl. HachllieHHbIe M HEHACBILIEHHbIE pACTBOPBL. PacTBOpUMOCTh Be-
IecTB B Boje. MaccoBasi 10715 BeIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbl. OCHOBaHHUA. Ponb pacTBOPOB B MPHUPOJE U B KUIHH
yesoBeka. Kpyrosopor Bozibl B IpHpoze. 3arps3HeHre NpupoaHbIX Bo. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanms Heopranndeckux coenunenuin. Oxcupl. Knaccudukaiiyst okcuaoB: coiaeodpasyromnye (OCHOBHbIC, KUCIOTHBIE, aM-
¢orepHbie) u HeconeoOpa3zyromme. Homenknarypa okcuaoB. @u3ndeckie  XMMHUYECKHEe CBOMCTBA OKCHIIOB. [lomydeHre OKCHIoB.

OcnoBanwus. Knaccugukaiusi ocHOBaHHI: MENTOYHM U HEPACTBOPHMbIE OCHOBaHUst. HoMeHKkaTypa ocHoBaHuil. DU3H4YecKue U XUMHU-
YECKHUE CBOMCTBAa OCHOBaHUM. 1lonydeHre ocHOBaHUM.

Kucnorsl. Knaccuguxarms kuciaor. Homenkinatypa xucnor. Puzndeckne 1 XMMUYIECKHE CBOWCTBA KHUCIIOT. Psij akTHBHOCTH MeTal-
soB H. H. bekerosa. Ilonydyenue kucnor.

Conu. Homenknarypa coneit. @u3nyeckue 1 XUMH4Ieckue cBoicTBa coneil. [lomyuenue coneit.

I'eHeTnueckas CBsI3b MEX/y KJIacCAMH HEOPTaHUIECKUX COETMHEHHH.

Xumuueckuil 3kcnepumenm:

Ka4eCTBEHHOE OIpE/eNIeHNEe COAEPKaHUS KUCIOpo/ia B BO3IyXe, ONydeHNE, COOMpaHne, paclio3HaBaHNE U N3YYCHNUE CBOMCTB KHUC-
Jopoa, HaOJIOeHHE B3aUMOJECHCTBHS BEIIECTB C KUCIOPOIOM M YCIOBHSA BO3ZHHKHOBEHHS M IIPEKPAIICHH TOPeHUs (Io)kapa), O3Ha-
KOMJIEHHE ¢ 00pa3liaMH OKCHIOB M OITMCAHHE UX CBOWCTB, MOIyUEHUE, COOMpaHUE, paclio3HaBaHNUE U W3yUEHUE CBOWCTB Boopoaa (To-
penne), B3aumozaeiicteue Bomopona ¢ okcuaoMm Mean (II) (Bo3MOXKHO HCIIONB30BaHUE BHAECOMATEPHAJIOB), HAOMOeHHE 00pa3IoB Be-
IIECTB KOJMMYECTBOM | MOJIb, MCCIIEIOBaHIE OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO, IIPUTOTOBIICHHE pac-
TBOPOB C OMPENeIEHHON MacCOBOU JIOJIEH pacTBOPEHHOTO BEIECTBA, B3aNMOACHCTBIE BOMIBI C METAIIaMHU (HaTPHUEM U KaibIeM) (BO3-
MOXXHO HCIIOJIb30BaHNE BUICOMATEPHAIIOB), MCCIIEIOBAHNE 00Pa3II0B HEOPTAHWIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOCHUE U3~
MEHEHHUSI OKPaCKH MHAMKATOPOB B PACTBOpax KHUCIOT W MIeJoveH, m3ydeHne B3anmozercTBus okcuna menu (II) ¢ pactBopom cepHoit
KHCIIOTBI, KUCIIOT C METAJUIaMH, PEaKLi HEUTpaIn3alliy, MOydeHNEe HEPACTBOPUMBIX OCHOBAHHMH, BHITECHEHNE OJHOTO METajlia Apy-
THM M3 PacTBOpa COJIH, PEIICHNE SKCIEPUMEHTAIBHBIX 33124 0 TeMe «BaxHeHme Kiaccsl HEOpraHMIECKUX COSTUHEHHI.

Iepuoanyeckuii 3axon u [lepuonnueckasi cucteMa xumueckux djementoB JI. U. MenneneeBa. CtpoeHue aToMoB. Xummye-
ckas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIC PEAKIIMH

[lepBble MOMBITKY KiIacCU(PUKALMKA XUMHYECKUX 3JeMEHTOB. [IoHATHE O TPYyNIax CXOMHBIX 3JIEMEHTOB (ILEJIOYHBIC W MICIOYHO3e-
MeJIbHBIE METaJIJIbI, TAIOTeHbI, HHEPTHBIE Tra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIE OKCHABI M THAPOKCHIBI.

Iepromuueckuii 3axkoH. [lepronuueckas cucreMa xumudeckux snemMeHToB [1. 1. Menneneesa. KopoTkoneproaHas U ATUHHONEPH -
onnas ¢opmsr [lepronmueckoii cucremsl xumudecknx 3iaemenToB JI. M. Menneneea. Ilepronp! u rpynmsl. @U3NYECKUA CMBICT ITOPS -
KOBOT'O HOMEpa, HOMEPOB NEPUOAA U TPYMIILI JIEMEHTA.



Crpocrne atoMoB. CocraB aTOMHBIX sifep. M3otombl. DnekTpoHsl. CTpOCHHE 3JICKTPOHHBIX 000JI0YEK aTOMOB TEpBBIX 20 XuMuUe-
ckux aneMenToB [lepuonuueckoit cucremsl [. . MenneneeBa. XapakTepucTHKa XMMHUYECKOr O 3JIEMEHTA IO ero noyiokeHuto B [lepuo-
nuyeckoi cucreme . V1. Menneneera.

3aKOHOMEPHOCTH U3MEHEHHSI paJlyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMUECKUX U HEMETAJUIMYECKUX CBOIMCTB MO TPYIIaM U
nepuoam.

3nauenue Ilepuonnyeckoro 3akoHa u [lepruognueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB JJIs Pa3BUTHS HAyKu U mpaktuku. . W.
MenpeneeB — y4€HBIN U TPaXKIaHUH.

Xumudeckas cBsi3b. KoBaneHTHas (MONSpHAS W HEMONSPHAS) CBSI3b. DIIEKTPOOTPUIATEIPHOCTh XUMUYCCKUX 3JeMEHTOB. MoHHAs
CBSI3b.

Crenens okuciaeHusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCIIeHns U BOCCTaHOBIeHHS. OKUCIUTENN U BOC-
CTaHOBUTEJIH.

Xumuueckuit Ikcnepumenm:

n3ydeHue 00pas3IoB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aMMOJICHCTBHE THAPOKCHIA IIMHKA C PACTBOPAMU KHUCJIOT M IIEJIOUCH, Ipo-
BEJICHUE OIBITOB, HJUTFOCTPUPYIOIINX MPUMEPHI OKHCIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEaKIMi (TOpEHUE, PEaKIUH Pa3JIOKEHHS, COCIIHU -
HEHHS).

Mescnpeomemnuie ceasu

Peanuzanus MEXIPEIMETHBIX CBS3CH MPU U3YYCHUH XUMHUHU B 8 KJIacCe OCYILIECTBIIICTCS Yepe3 UCIOJIb30BAaHUE KaK OOIIHMX ecTe-
CTBEHHO--HAyYHBIX MOHSATHH, TaK U TIOHSATHUH, SBJISIOIIUXCSI CHCTEMHBIMHU TSI OTJIENBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOT'O IUKJIA.

OOurre eCTeCTBEHHO--HAYYHbBIC TIOHATHS: HAy4HBIN (haKT, TUIIOTE3a, TCOPUS, 3aKOH, aHAJIU3, CHHTE3, KIacCH(DUKALUS, TIePHOINY -
HOCTh, HaOJIOJICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPCHHE, MOJICNb, SIBJICHHUE.

®duzrka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIK/I, U30TOIMbI, PAJUOAKTUBHOCTh, MOJIEKYJIa, DJIEKTPUUECKUN 3aps/I,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, Ta3, PU3NIECKUE BETHUNHBI, SAMHHUIIBI H3MEPEHHS, KOCMOC, TJIAaHEThI, 3BE3IBI,
ComHire.

buosnorus: ¢porocunTes, apixanue, ouochepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE IOPOJIB, ITOJIE3HBIE HCKOMIAeMbIe, TOIUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo U XUMHUYeCKasi peakius

IMepuoanueckuii 3akoH. [lepuoauueckast cucreMa xumudeckux snemenToB JI. . MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH
B U3MCHEHHH CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOAOB, KAJH, KAIBLHUSI U UX COSIUHEHUN B COOTBETCTBUU C MOJOXKE-
HHUEM 3J1eMeHTOB B lleproandeckoii cuctemMe U CTpPOCHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUABI XUMHUYECKON CBS3H. THITBI KPHCTAITMUECKHX PEIIETOK, 3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIA KPH-
CTaJUINYECKON PEILETKU U BUJA XUMUYECKOH CBS3H.

Knaccudukarnms 1 HOMEHKIaTypa HEOPraHUYECKHUX BEIIECTB. XMMHUUECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K PA3IMYHbIM KJIacCaM
HEOPTraHMYECKUX COCANHEHNH, TeHEeTUYeCKas CBA3b HEOPTaHMYCCKUX BEIIECTB.

Knaccudukanms XuMHUYeCKUX peakiuii 10 pa3IinyHbIM MpHU3HaKaMm (110 YKCIIYy U COCTaBY YYACTBYIOLIUX B PEaKIMH BEIIECTB, 110 Tell-
J0BoMY 3(h(heKTy, M0 U3BMEHEHHIO CTENeHEH OKUCICHNS] XUMUYECKUX 3JIEMEHTOB, 110 00paTHMOCTH, 110 YYaCTHIO KaTain3aropa). JK30- U
SHIOTEPMHUYECKHE PEAKLUH, TEPMOXUMHUUECKIE YPAaBHEHHS.

[MousiTue 0 ckopoCTH XUMUUECKOH peakiiu. [ToHsTHe 00 00PaTUMBIX 1 HEOOPATUMBIX XUMUYECKHX peakuusx. [loHsITHe 0 roMOoreH-
HBIX ¥ TeTepOoreHHbIX peakisx. [lousatue o karanmse. [loHaTHe 0 XuMu4eckoM paBHOBecHH. DaKTOpPHI, BIUIIOMINE HA CKOPOCTh XUMHU-
YeCKOH peaKIiy 1 MOJIOKEHHE XUMUIECKOTO PAaBHOBECHSL.

OKHCIUTENTHHO-BOCCTAHOBUTEBHBIC PEAKIMU, 3JIEKTPOHHBIA 0ajaHC OKUCIMTEIbHO-BOCCTAHOBHTENBHOI peakuuu. CocraBiieHHe
YpaBHEHHI OKHCIHUTEIHHO--BOCCTAHOBUTEIHHBIX PEAKIIHI C HCTIONF30BAaHUEM METOZA IEKTPOHHOTO OallaHca.

Teopust >MEKTPOTUTHIECKON TUCCOIALIHN. DIIEKTPOIUTHI K HeAJIEKTPOIUTHL. KaTHOHBI, aHHOHBI. MeXaHN3M JHCCOIMAIIIH BEIIECTB
C Pa3TUYHBIMU BHIAMH XUMIYECKOH cBsi3u. CTemneHp qucconnanun. CHIbHBIE U CIA0bIe SJIEKTPOIHTHL

Peaxinu norHOr0 0OMeHa. Y CIIOBUS MPOTEKAHUS PEaKIHii HOHHOTO OOMEHa, TIOJTHBIE ¥ COKPAIIEHHBIC HOHHBIE YPaBHEHUS PEaKIIUil.
CBoiicTBa KHCIIOT, OCHOBaHHUH U COJIEH B CBETE MPENCTABICHUI 00 FIEKTPOIUTHIECKON Arcconnanyy. KauecTBeHHbIE peaKIliy Ha HOHEI.
[TonsiTrie 0 ruApONIN3E CONEN.

Xumuueckuil 3kcnepumenm:

O03HAKOMJICHHE C MOJIENSIMHU KPUCTALUTUYECKIX PEMIETOK HEOPTaHMIECKUX BEIIECTB — METAJUIOB M HEMETAIIOB (TpaduTa U anMasa),
CIIOKHBIX BEUIECTB (XJIOpHIa HATPHS ), ICCIICAOBAHNE 3aBICHUMOCTH CKOPOCTH XMMHYECKON PEaKIH OT BO3ICHCTBHS Pa3IMIHBIX (DaKTO-
POB, HCCIIEIOBAaHHE AIEKTPOIPOBOIHOCTH PACTBOPOB BEIIIECTB, IPOIlecca AUCCOLUAINN KHACIOT, MEIOYeH U CoNei (BO3MOMXKHO MCTIONE -
30BaHME BUICO MATEPHUAJIOB), IPOBEICHAE OIBITOB, HILTFOCTPUPYIOIINX MPHU3HAKA POTEKAHUS peaKIiii HOHHOTO oOMeHa (00pazoBaHme
ocajika, BRIZIETICHHE ra3a, 00pa30BaHKE BOBI), OMBITOB, HILTFOCTPUPYIOMINX IIPAMEPHI OKHACIUTEEHO-BOCCTAHOBUTENBHBIX PeakIuii (To-
peHMe, peaKnuu pa3joKeHUs, COSINHEH), PACIIO3HABAHNE HEOPTAHMIECKIX BEHIECTB C TIOMOIIBI0 KAUECTBEHHBIX PEAKINii Ha MOHHI,
pelIeHne SKCIePUMEHTAIBHBIX 3a/1a4.

HemeTtaqibl U MX cOeIMHEHUS

OOmras xapakTepucTiKa ranoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEePHBIC CTENECHN OKUCIIeHUS. CTpoeHre u (PU3UIECKUe
CBOWCTBA MPOCTHIX BEIIECTB — TAJIOreHOB. XMMHUYECKIE CBOWCTBA HA MPHMEPE XJIopa (B3aMMOJICHCTBHE ¢ METaUTaMH, HEMETAJUIAMU,
mienoyamu). XjaopoBogopoa. ConsHas KHCIIOTa, XUMHYECKHE CBOMCTBA, TONydeHHEe, IpUMEeHEHHe. JleiicTBre XJiopa U XJI0pOBOIOpPOaa
Ha OpTaHW3M YelloBeKa. BakHelme XI0puIpl U NX HaXOXKICHUE B TIPUPOJIE.



OOmras xapakrepucTuka 31eMeHTOB VIA-rpymmel. OcoOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHbBIE CTEIICHH OKUCIeHusS. CTpoeHHE ’
(u3nIecKre CBOMCTBA MPOCTHIX BEMIECTB — KUCIOPO/IA B CEPhL. AIIIOTPOITHBIC MOTUGUKAIIH KACIOPOJIa U Cephbl. XMMHUIESCKUE CBOMCTBA
cepsl. CepoBoJOpOI, CTpOEHHE, (HU3HMUECKUE U XUMHIECKHe cBOWCTBA. OKCHABI Cephl KaK IMPENICTaBUTENN KUCIOTHBIX OKCcHIoB. CepHast
KHCIoTa, (PM3UIECKHE W XMMUYECKHEe CBOICTBA (00IIMe KaK MPEeICTaBUTENSI KJIacca KUCIIOT U crielnpudeckre). XUMHYECKUE PeaKiny,
JIeKale B OCHOBE MIPOMBIIUICHHOTO CrIoco0a Moy4deHus: cepHol KUcToThl. [Ipumenenne ceproii kucinotsl. Colu cepHON KHUCIOTHI,
Ka4yecTBEeHHas peakuust Ha cynbpaT-nuoH. HaxokaeHue cepsl U €€ COeqMHEHHH B MpHpoje. XUMHUYECKOE 3arps3HeHHE OKpYKaromen
Cpe/ibl COeAMHEHUSIMU CepBI (KUCIIOTHBIE JOXK/IH, 3arpsA3HEHNE BO3/LyXa U BOJOEMOB), CIIOCOOBI €ro IpeIOTBPAIICHHS.

OOmmas xapakTeprCcTHKa 31eMeHTOB VA-rpynibl. OcCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIEHH OKHCIICHHS. A30T, pacIpo-
CTpaHEHHE B NpHUPOJe, PU3MIECKUE M XUMHIECKHe cBOWCcTBa. KpyroBopor azora B mpupoje. AMMHAK, ero pu3nveckue U XMMHUIECKHe
CBOMCTBa, NoxydeHue u npuMeHeHne. Coiar aMMOHHUS, UX (pU3NUEcKre U XUMHYECKUE CBOMCTBa, MpuMeHeHrne. KauecTBeHHas peakius
Ha MOHBI aMMOHHS. A30THAs KUCJIOTa, €€ MoNydeHne, pu3niyeckre 1 XUMHIECKHe CBOMCTBa (00IIMe KaK MpeCTaBUTENs Kiacca KHCIOT
u cneurduueckue). Mcnonp3oBaHre HUTPATOB U CONEi aMMOHHS B KAU€CTBE MUHEPAJIbHBIX yA00pEeHUH. XUMIUYECKOe 3arpsi3HEHNE OKPY-
JKarolel cpebl COeqMHEHUSAMH a30Ta (KHCIOTHBIE JOKIM, 3arpsa3HeHHE BO3yXa, MOYBHI M BogoéMoB). Pocdop, amIoTponHbie MOIH -
¢ukamm pocdopa, Gusmueckue u xummdeckue croricta. Oxcun dhochopa (V) u docdopHas KucinoTa, PU3NUECKHE U XUMHUCCKHEC
CBOMCTBa, onydeHue. VcnonezoBanue ¢pocaroB B KauecTBE MUHEPAIBHBIX YAOOPEHUIH.

Oomras xapakTepuctuka 35eMeHToB [VA-rpymmbsl. OCOOEHHOCTH CTPOSHUS AaTOMOB, XapaKTEPHBIC CTCIICHH OKUCTICHHS. Y TIIEPO, a-
JIOTPOIHBIE MOJU(HKAINH, PACTIPOCTPAHCHUE B MPHUPOJE, PU3MUSCKIE M XUMUUECKUE CBOUCTBA. AncopOrus. Kpyropopot yriepoaa B
npupone. OKcuzpl yrieposaa, ux (Gpu3nveckne U XMMHUUECKHE CBOWCTBA, JEHCTBUE Ha JKUBBIE OPTaHU3MBI, MOJNydeHUE U TIPUMEHEHHE.
DKooruueckue npodIeMbl, CBSI3aHHbIC ¢ OkcuaoM yriepona (IV), runoresa riodaabHOro MOTEIUICHUS KIIMMAaTa, TAPHUKOBBIH 3(PQEKT.
VYronbHas KUCIIOTa U €€ CONTU, X (PU3NYecKre U XMMUUECKHE CBOICTBA, TOJTy4eHUe U puMeHeHne. KauecTBeHHast peakiys Ha kapOoHaT-
noHbl. Mcrons3oBanne KapOOHATOB B OBITY, MEAMIMHE, TPOMBIIIIEHHOCTH U CEJILCKOM XO03SIHCTBE.

[TepBoHaYanbHBIE TOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCAMHEHMSX yriepoja (MeTaH, 9TaH, STHJCH, alleTUIIeH, YTaHOI,
TJIMLEPUH, YKCYCHasl KUcioTa). [IpupoHbie MCTOYHUKY YTIIEBOJOPOIOB (Yroib, MPUPOJHBINA Ta3, HeTh), MPOAYKTHI HX NepepaboTKU
(GeH3uH), X poINb B OBITY U MIPOMBIIIUIEHHOCTH. [10HITHE 0 OHOMOrHYeCKH BaXKHBIX BELIECTBAX: JKUPaX, OeKax, yriIeBOAax — H UX POJIU
B )KHW3HH YCJIOBCKA. MaTepI/Iaanoe €ANHCTBO OPraHNYC€CKHUX U HCOPTraHNYCCKUX COCHHHCHHﬁ.

Kpemuuii, ero ¢pusnyeckue 1 XMMHYECKUE CBOIMCTBA, MoMydeHue u npuMmenenne. CoennHeHust KpeMHus B ipupoae. Ooume mpea-
craByienust 00 okcuae kpemuus (IV) u kpemuueBoit kuciore. CHIHKATHI, HX HCIIOIB30BaHUE B OBITY, B POMBINUICHHOCTH. BaxkHelme
CTPOWTENIbHBIC MaTepHajbl: KepaMUKa, CTEKIIO, IIEMEHT, OCTOH, kelre300eToH. [Tpo0aeMbl 6€30IacHOro HCIOIB30BAHUS CTPOUTEIBHBIX
MaTepHaJIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii 3kcnepumenm:

H3y4eHue 00pa3loB HEOPraHWYECKUX BELIECTB, CBOMCTB COJNISTHOM KHMCIIOTBI, IPOBEJICHNE KAYECTBEHHBIX PEAKIIMI Ha XJIOPHI-UOHBI 1
HaOJII0/ICHUE TIPU3HAKOB MX MPOTEKAHUSI, OIBITHI, OTpaXkaroline Gu3nueckue 1 XMMUYEeCKUe CBOMCTBA IaJIOT€HOB M UX COSAMHEHUI (BO3-
MOYKHO HCITOJIb30BaHHE BUICOMATEPUAIIOB), 03HAKOMIICHHE ¢ 00pa3laMu XJIOPHUAOB (TaJIOTeHUI0B), O3HAKOMIICHHE C 00pa3liaMu Cepbl U
€€ coellMHeHUsIMU (BO3MOXKHO KCIIOJIb30BaHUE BUICOMATEPUAIOB), HAOIIOJICHUE Tpoliecca OOYIIIMBaHUS caxapa Moj ACHCTBHEM KOH -
LIEHTPUPOBAHHON CEPHOM KHUCIOTHI, N3YUCHHE XUMHIECKUX CBOMCTB pa30aBIEHHOIN CEepHOI KUCIIOTHI, MPOBEICHNE KAUeCTBEHHOH peax-
LMK Ha Cy/Ib(aT-noH 1 HAOJIIOIeHNe IPU3HAKa e€ MPOTEeKaHHs, O3HAKOMIIEHHE ¢ (PU3NUECKHMHU CBOWCTBaMU a3ota, (hocdopa 1 ux coeu-
HeHU# (BO3MOXKHO HCTIONIb30BaHUE BUICOMATEPHAIIOB), 00Opa3liaMu a30THBIX U (ocOpHBIX yaoOpeHuil, nonydeHue, CoOnpaHue, pacro-
3HABaHUE W U3YYCHUE CBOWMCTB aMMHUaKa, MPOBEJCHHE KaUeCTBEHHBIX PEaKIMii HA HOH aMMOHUS U GocdaT-HoH U N3ydeHHe MPU3HAKOB
UX TIPOTEKaHUsA, B3aUMO/IeHICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbIO (BO3MOXKHO HCIIONB30BaHUE BUIEOMATEPHUAIIOB), U3Y-
YeHHe MOJIeNIel KPUCTALTMIECKUX PEeHIETOK anMasa, rpaduTta, GpyiiepeHa, 03HaKOMIICHHE C TPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX Be-
LIIECTB aKTUBUPOBAHHBIM YIIIEM M YCTPOWCTBOM MPOTHBOrasa, MojydeHue, COOMpaHue, paclio3HaBaHUE U U3Yy4eHHE CBOUCTB YIIIEKHCIOrO
rasa, IpoBeIeHIE Ka4eCTBEHHBIX PeaKInii Ha KapOOHAT M CHIIMKAT-UOHBI U H3y4eHHE TIPU3HAKOB WX MPOTEKAHUs, O3HAKOMJICHHE C IIPO-
OYKIUEH CHIIMKAaTHON MPOMBIIUIEHHOCTH, PEIIeHNne IKCTIEPUMEHTAIFHBIX 3a71a4 110 TeMe «Ba)kHeiine HeMeTauTbl U UX COeTUHEHUSD).

MeTaJIbI M UX COeAMHEHUS

OOm1as xapaKTepUCTHKAa XUMHUIECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHHH WX MONIOXKEeHHS B [lepronndeckoii cucreMe XUMIYECKIX
anementoB J[. 1. MenneneeBa u ctpoenust atomoB. CTpoeHHe MeTauioB. MeTayuindeckasi CBsI3b U METaJUTNYECcKas KPUCTAJUINIeCKast
peméTKa. DIEKTPOXUMHUYECKHINA PsiT HaNpspKeHni MetauioB. Ou3ndeckre M XMMHYECKHE CBOMCTBAa MeTa/uIoB. OO0Iue criocoOsI moTyde-
HUS MeTauioB. [IoHATHE 0 KOPPO3UK METAaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CIuTaBhl (CTaib, YyTyH, JIOPaTIOMUHAH,
OpoH3a) M UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

Illenouynsie MeTamibl: nojoxeHue B Ilepuonnueckoin cucreMe xumuueckux 3nemeHToB [[. M. MenaeneeBa, CTpoeHHE UX aTOMOB,
HaXOXJeHHe B pupose. Pusndeckne u XMMAYECKIE CBONCTBA (Ha IpuMepe HAaTpus U Kaiusi). OKCHIBI ¥ THAPOKCUIBI HATPHS U Kausl.
[IpumeHeHre METOYHBIX METAJUIOB U UX COETUHEHUM.

IllenoyHo3eMeNbHBIE METAIIBI MArHUKA M KaJdbLUil: nonoxeHue B Ilepuonnyeckoil cucremMe xumudeckux annementoB . M. Menae-
JIeeBa, CTPOCHHE MX aTOMOB, HAXOXKJICHHUE B Ipupoe. Or3udecKre U XUMIYECKAE CBOMCTBA MAaTHUS U KabIWsL. BaskHewe coeTnHeHns
KaIpIws (OKCHI, THIPOKCH]I, CONHN). JKECTKOCTD BOMBI U CIIOCOOBI €€ YCTpaHEHMS.

AmomuHuii: nonoxenue B Ilepuonnyeckoil cucreme xumuueckux snemeHToB . . MenneneeBa, cTpoeHHe aToMa, HAXOXKACHHUE B
npupozae. Ou3NUecKre U XUMIYECKIE CBOWCTBA alfOMUHIA. AMQOTEpHBIE CBOICTBA OKCHIA ¥ THAPOKCHIA aTFOMIHUS.

Kenezo: monoxxenue B [lepronndeckoit cucreme xumudecknx dnmemMentoB . M. MeHzneneeBa, cTpoeHHE aToOMa, HAXOXKACHHE B TIPH-
poxne. ®u3nyeckue U XUMUUECKHE CBOICTBA kene3a. OKCHbl, THApOoKcH sl 1 comu xkene3a (II) u xkemesa (I1I), mx cocras, cBoWCTBa U
MTOTyYICHUE.



XumuuecKkuii IKCnepumenm:

03HAKOMJICHHE C 00pa3laMi METAIUIOB U CIDIABOB, MX (PU3WICCKUMHU CBOMCTBAMU, U3YyYCHUE PE3YIBTATOB KOPPO3IUHM METAILIOB (BO3-
MOKHO HCIIOJIh30BaHUE BHICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHUCTBHS OKCH/IA KAJBIS W HATPUS C BOJOH (BO3ZMOXKHO HUCIIOIH30-
BaHHE BUJICOMATEPUAIIOB), UCCIICIOBAHNE CBOUCTB KECTKON BOJIBI, IPOIEcca TOPEHUS JKene3a B KUCIOpoie (BO3MOXKHO HUCIIOIB30BaHUE
BHJICOMATEPHAJIOB), IPU3HAKOB MPOTCKAHMS KAYCCTBCHHBIX PEAKIINI Ha MOHBI: MAarHUs, KaJIbITH, aJJFOMUHUS, TIMHKA, xene3a (1) u xe-
ne3a (IIT), memu (II), HaOMrOCHME W OMIICAHUE TIPOIICCCOB OKPAIIMBAHMUS IDIAMCHA MOHAMH HATPHS, KW W KaJdblHs (BO3MOXHO HC-
MTOJIh30BAHUE BUACOMATEPHATIOB), UCCIECIOBAHIE aM(POTSPHBIX CBOHCTB THAPOKCHIA ATFOMUHUS M TUAPOKCHIA IIMHKA, PEIICHUE JKCIIe-
PUMCHTABHBIX 3a]1a49 10 TeMe « BaskHEeHIIe MeTalIbl i UX COCTUHCHU.

XuMHS 1 OKPY:KAOIIAA cpeaa

BeniectBa 1 MaTepHaibl B TIOBCETHEBHOM KI3HH YellOBeKa. be3omacHoOe MCIOIb30BaHUE BEIIECTB U XMMUYCCKUX PEAKIIUA B OBITY.
[lepBast moMOIIb MPH XUMHYECKUX OKOTaX U OTPABJICHUSIX.

XUMUUECKOE 3arpsA3HEHHUE OKPY)KAOIICH cpebl (TpeaeabHas JOMyCTHMas KOHIeHTpanus Bemects, aanee — [1JIK). Pons xumuu B
PEIICHUH YKOJIOTHYECKUX TTPOOIIEM.

XumuuecKkuii IKCnepumMeHm:

H3y4eHue 00pa3loB MaTepralioB (CTEKJIO, CIUIaBBl METAJUIOB, TOJMMEPHBIE MaTEPHAIIBI).

Mescnpeomemnuie ceasu

Peanuzanus MEXIPEIMETHBIX CBS3CH MPU U3YYCHUH XUMHUHU B 9 KiTacce OCYILECTBIISCTCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX ecTe-
CTBCHHO-HAYYHBIX TIOHATHH, TaK ¥ MOHITUMN, SBISFOIIUXCS CUCTEMHBIMU JUTsI OTACIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OO011re ecTeCTBEHHO-HAYYHBIC TIOHSITHS: HAYIHBIHN (haKT, THIOTE3a, 3aKOH, TCOPHs, aHAJIN3, CHHTE3, KJIaCCU(PHUKAIIHS, TICPHOAUIHOCTD,
HAOJTI0ZICHUE, SKCIICPUMEHT, MOJICITUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHUE, TTAPHUKOBBIA 3(P(PEKT, TEXHOIOTHS, MATCPHAIBL.

®dusmKa: MaTepus, aToM, JICKTPOH, IPOTOH, HEHTPOH, HOH, HYKITUJI, U30TOIbI, PaJU0AKTUBHOCTh, MOJICKYJIA, JICKTPHUUCCKHUM 3apsi,
NPOBOJIHUKH, TIOJTYIIPOBOJAHUKH, TUJIEKTPUKHU, (JOTOIIEMEHT, BEIIECTBO, TENIO, 00bEM, arperaTHoe COCTOsTHUE BEIECTBA, Ta3, pacTBOP,
PaCTBOPUMOCTDb, KpUCTAJIJINYCCKAA pCLHéTKa, CILJIaBbI, (bI/IBI/I‘-ICCKI/IC BCJIMYUHBI, ¢TUHUIBI U3MCPCHUA, KOCMHUYCCKOC ITPOCTPAHCTBO, IJIa-
HETHI, 3837161, CoJIHIIE.

buonorus: porocunTes, npIxaHue, bnocdepa, FIKOCHCTEMa, MUHEPAIIbHBIE YI00PEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIb-
HBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbI, TOPHBIE TOPO/IBL, TTOJIE3HbIE HCKOMAEMbIe, TOIIIMBO, BOJHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE OCHOBHOTI'O OBIIET'O
OBPA30BAHUA

JJMYHOCTHBIE PE3YJIbTATHBI

JINMYHOCTHBIE PE3YAbTATH OCBOCHHMS ITPOTrPaMMbI OCHOBHOT'O 00IIIero 00pa3oBaHus JOCTHTAIOTCS B X0J€ 00Y4EHHsI XUMHU B €/I1H-
cTBEe yueOHOH M BOCIIMTATENIFHOM NEATENFHOCTH B COOTBETCTBUH C TPAAWIHMOHHBIMU POCCHMCKUME COLMOKYJIBTYPHBIMH H JTyXOBHO-
HPaBCTBEHHBIMHU [IEHHOCTSIMH, TIPHHATHIMH B 00IIIECTBE MPaBIJIaMH M HOpPMaMH TIOBEIEHHSI U CIOCOOCTBYIOT ITPOIIECCaM CaMOIO3HAHNS,
CaMOpa3BUTHS U COLMAIN3AINN 00yJarOIIXCS.

JIm4HOCTHBIE pEe3yNbTaThl OTPAKAIOT FOTOBHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCS CUCTEMOH ITO3UTUBHBIX IEHHOCTHBIX OpH-
€HTaIUI U pacIlIMpeHue ONbITa JeSITENbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) maTpuoTH4ECKOr0 BOCHUTAHUS

LIEHHOCTHOT'O OTHOILIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY M HAyYHOMY HACJIEINI0, IOHUMAHUS 3HAaUEHUs XU-
MHUYECKOH HAyK! B KHU3HU COBPEMEHHOr'0 OOIIECTBA, CIIOCOOHOCTH BIIA/IETh JOCTOBEPHOI MH(pOpMAaIei 0 epeJOBIX TOCTHXEHUIX U
OTKPBITHSX MUPOBOH M OT€UECTBEHHOH XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpPA U OOIIECTBA;

2) rpaKIaHCKOTr0 BOCIIUTAHUS:

MIPEJCTaBJIEHUS O COLATIBHBIX HOPMaX M MPaBUIaxX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHT-
HOCTH B OOILIECTBEHHO IOJIE3HOU, y1eOHO-NCCIIEe0BATENbCKON, TBOPUECKON M IPYIUX BHIAX JESITEILHOCTH, TOTOBHOCTH K pa3Hoo0Opas3-
HOM COBMECTHOM AESATENbHOCTH MPH BHIMOIHEHUH y4€OHBIX, TO3HABATENbHBIX 33124, BBIIOJIHEHUH XMMUYECKUX IKCIIEPUMEHTOB, CO3/1a-
HUM y4eOHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHMMAaHHIO U B3aWMOIIOMOIIM B MPOIECCE ITOH y4eOHOH AESTEIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKM CBOUX TOBapHUIIEH ¢ MO3UIIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS HOCHEN -
CTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO0 MO3HAHUS

MHUPOBO33pEHUECKHUE MTPEJICTABICHNS O BEIIECTBE M XMMHUYECKOI PeaKiiy, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKH U COCTaBJIAIOIINE OCHOBY I IIOHUMAaHUsS CYITHOCTHU Hay‘{HOﬁ KapTHUHBI MHUpa, NPEACTABICHUA 06 OCHOBHBIX 3aKOHOMECPHOCTAX
Ppa3BUTHS IIPUPOJIBL, B3aUMOCBS3X YEJI0BEKA C IPUPOJHON CPENIOil, O POJIM XMMHHU B IIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA MOJTYYEHHUE HOBBIX 3HAHUM 110 XUMHH, HCO6XO}11/IMLI€ JIA 06’I>$ICHGHI/I$[ Ha6_]’l}0}13€-
MBIX MPOLIECCOB U SIBJIICHUH, TO3HABATEIbHOMN, MH()OPMAIIIOHHOW U YMTATEILCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHOM
paboThI ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATYPOMH, JOCTYITHBIMU TEXHHYECKUMHE CPEACTBAMH MH()OPMAIIMOHHBIX TEXHOJIOT U}

HHTEpeC K 00YYSHHUIO U MO3HAHUIO, JTI0003HATENEHOCTh, TOTOBHOCTH M CIIOCOOHOCThH K CaM000pa30BaHHIO, IPOSKTHOH U HccIie-
JIOBaTEJIbCKON JIESITENBHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIEHHOCTH U YPOBHS 00y4dEHUS B JaJIbHEHILIEM;

4) dpopMupoOBaHMsI KYJbTYPHI 310POBbSI:

OCO3HaHHE [IEHHOCTH ’KU3HH, OTBETCTBEHHOTI'O OTHOILEHUS K CBOEMY 37I0pPOBbIO, YCTAHOBKHU Ha 3[J0POBbIi 00pa3 *HU3HU, OCO3HA -
HHE TOCJICICTBUN ¥ HENPHUATHE BPEIHBIX NPHUBBIYEK (YHOTPEOISHHUs JIKOTOJsl, HAPKOTHKOB, KYpeHHUs), HE0OXOJUMOCTH COOJIOJCHHS
npaBuiI 0€30M1aCHOCTH PH OOPAICHUH C XUMHYECKUMHU BEIECTBAaMU B OBITY M PeaIbHOM KU3HH;

5) Tpy10BOro BocHUTAHMSI:

HHTEpEC K NMPAKTHIECKOMY H3Y4eHUIO MpodeccHii U Tpyna pa3iMyHOro poja, yBaKeHHe K TpyAy U pe3yabTaTtaM TpyOOBOH Jes-
TEJIHOCTH, B TOM YHCJI€ Ha OCHOBE IPUMEHEHUsI MPEAMETHBIX 3HaHMH I10 XMMUH, OCO3HAHHBII BBIOOP MHIMBUAYAIbHOH TPaeKTOPHU
MPOAOJDKEHUsST 00pa30BaHMsA € YIETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHMH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHEIIHOH po(eccCHOHaIbHON ASATENPHOCTH H Pa3BUTHA HEOOXOAMMBIX YMEHH, TOTOBHOCTH aJallTUPOBATHCA B MPOECCHOHATIBHON
cpene;

6) IK0JIOTHYECKOr0 BOCITUTAHMSI:

9KOJIOTHUYECKH 11eJIECO00pa3HOE OTHOIIEHHE K NTPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlECTBOBAHUS, IOHUMaHHE
LEHHOCTH 3I0pPOBOr0 M GE30IacHOr0 00pa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M IICHXHYECKOMY 3710-
POBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHHS IPaBHi OE30IIaCHOTO MOBEJCHUS TIPH PadOTE C BELIECTBAMH, a TAK)KE B CUTYALIUSIX, YTPOXKa-
IOIUX 370POBBIO U XKU3HHU JIFOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHMUS, TOTy4aeMble P U3YyIEHUH XUMUH, U PEIICHNUS 3a1a4, CBA3aHHBIX C OKPYXaroLlel Ipupoa-
HOH cpeJioil, 17Is TOBBIIIEHHUSI YPOBHSI SKOJIOTMYECKON KYJIbTYPBI, OCO3HAHHS IMI00ATBHOTO XapaKTepa SKOJIOTHUECKHUX MTPOOJIeM U IyTei
HX PELICHUs IOCPEACTBOM METOJOB XUMUH, SKOJIOTUYECKOTrO MBIIUIEHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B II03HABATEIbHOU, KOMMY-
HUKAaTHBHOHN U COLIMANIHON NMPaKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpenMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAUYMMBbIE 11 ()OPMHUPOBAHKS MHPOBO33PEHHS OOLICHAYYHBIE TOHSITHS
(3aKoH, Teopws, MPUHIIMII, THUITOTE3a, (PaKT, CHCTEMA, MTPOIIECC, IKCIIEPUMEHT H JIPYroe.), KOTOPbIE NCIIONB3YIOTCSI B €CTECTBEHHO-HAY4-
HBIX y4E€OHBIX NMpEAMETax W MO3BOJIOT Ha OCHOBE 3HAHWH M3 3THX MPEIMETOB (OPMHUPOBATH IMPEACTABICHUE O HETOCTHOW HAYIHOMH
KapTUHE MHUpa, U yHUBEpCaIbHbIE yIeOHbIe AEHCTBHS (TTO3HABATENbHbIC, KOMMYHHKATHBHBIE, PETYISTUBHBIE), KOTOPhIE 00ECTIEUNBAIOT
(hopMHpOBaHNE TOTOBHOCTH K CAaMOCTOSATEIHHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHHUIO YI€OHON eI TENbHOCTH.

Ilo3naBaTenbHBIC yHHBEPCATbHBIEC Y4eOHbIe AeiiCTBUS

Ba3zoBble noruyeckue JeicTBus:

YMEHHS UCTIONIb30BATh MPUEMBI JIOTHYECKOT0 MBIIIICHHUS! TPH OCBOSHWH 3HAHWH: PACKPBIBATH CMbICT XUMHUECKUX MOHATHH (BBI-
JETSITh MX XapaKTepHbIe MPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C APYTUMH MOHSITHSIMH), HCIOIB30BATH MOHSTHS U OOBSICHEHUS OT-
JeTBHBIX (DaKTOB W ABJICHUM, BRIOMPATh OCHOBAHUS M KPUTEPUH ISl KIacCH(UKAINN XUMHUECKUX BEIIECTB M XUMHYECKUX PEaKIHH,



YCTaHABIIMBATH NPUYHNHHO-CIICICTBEHHBIEC CBSI3M MEXITy OOBEKTaMH HU3y4EHHs, CTPOUTDH JIOTHUECKNE PAcCYKICHUs (MHAYKTHBHBIE, Je-
JTYKTHBHBIE, TT0 aHAJIOTWH), JETaTh BEIBOJBI U 3aKIIIOUCHNS;
YMEHHE MIPUMEHSTH B IpoIecce MO3HAHMS MOHTHS (TIPEeAMETHBIE W MeTalpeaMeTHbIE), CHMBOINYECKHE (3HAKOBBIE) MOJIEIH,
WCTIONIb3yeMbIe B XUMHUH, TPE00pa30BhIBAThH IIMPOKO MPUMEHIEMbIE B XUMHHU MOJICIIbHBIE TTPEACTABIICHNS — XUMHYECKUH 3HAK (CHMBOI
3JIEMEHTA), XUMH4ecKas (opMyia M ypaBHEHHE XUMHUUECKOM peakny — IPpH PEIeHNH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YYETOM 3THX
MOJICTIBHBIX MPEICTABICHUH BBISBIATh U XapaKTepPU30BaTh CYIIECTBEHHBIE NPU3HAKN N3Y4aeMBIX OOBEKTOB — XUMHYECKUX BELIECTB U
XMMHUYECKHX PEaKIHi, BHISIBIISATH OOIINE 3aKOHOMEPHOCTH, IPUYNHHO-CIICICTBEHHBIE CBS3U W IPOTHBOPEYHS B H3y9aeMbIX IPOIEccax 1
SIBIICHUSAX.
Ba3zoBrble ncciienoBaTeIbCKuE JeCTBHA:
yYMEHHE HCII0Ih30BaTh IIOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA ITO3HAHMS, a TAK)KE B KAUECTBE OCHOBBI sl hOpMUpO-
BAHUSA TUIIOTE3BI IO MPOBEPKE IMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;
MIpUOOpETEHNE ONBITA N0 IUIAHUPOBAHHIO, OPTaHU3AIMN U TPOBEICHNIO YIEHHYECKUX HKCIIEPUMEHTOB, YMEHHE HaOI0AaTh 3a
XOJIOM Mpoliecca, CAMOCTOSITENILHO MMPOrHO3UPOBATH €TO Pe3yibTaT, (POPMYITHPOBATH 000OIIEHHS U BEIBOABI 1O PE3yNIbTaTaM IPOBENEH-
HOT'O OTIBITA, HCCIIEIOBAHMS, COCTABIISITH OTYET O MPOJIETaHHOM paboTe.
Pa6ora ¢ undopmanueii:
yYMEHHUE BBHIOMpaTh, aHAJIM3UPOBATh U HHTEPIIPETHPOBATh MH()OPMALIMIO Pa3IMYHBIX BUAOB U POPM MPEICTABICHHS, TOTy4aeMyI0
13 pa3HbIX HCTOYHHUKOB (HAYYHO-MIOMYJISIPHAS JIUTEpaTypa XUMUYECKOTO COJlep KaHHsl, CIIpaBOYHBIE TOCOOHsI, pecypchl IHTepHeTa), KpH-
THUYECKH OLIEHUBATh ITPOTUBOPEUMBYIO U HEJIOCTOBEPHYIO HH(OPMAILIHIO;
yMEHHE PUMEHSTh Pa3IUuHbIE METOJIBI U 3aIPOCHI NIPU TIOKCKE U 0TOOpe MH(POPMAIMK ¥ COOTBETCTBYIOIIHMX JAHHBIX, HE00XO-
JMMBIX JUIsl BBITIOMTHEHUsI y4eOHBIX M IMO3HABATENbHBIX 33]a4 ONMpPEAEIEHHOro THIA, MPUOOPETEHHE OIbITa B 00JIACTH HMCIOJIb30BAHUS
nH(pOpPMaIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUH, OBJIAJICHHE KYJIbTYPOH aKTHBHOTO MCIIOJIb30BAHMUS Pa3JIMYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpATh ONTUMANIbHYIO (popMy mpejcTaBiieHns] MHPOPMAIMK M WILUTIOCTPUPOBATh PelllaeMble 33/1a41 HECJIOKHBIMHU
CXeMaMH, MarpaMMamH, IpyruMu popMamu rpaduku 1 X KOMOHHAIIMSIMH;
yMEHHE HCIIONb30BaTh M aHAJIM3HPOBaTh B Mpolecce ydeOHOH U MCCIeI0BATENbCKON NeITeIbHOCTH HH(GOPMAIIUIO O BIMSHUU
HPOMBIIIJIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTA Ha COCTOSIHHE OKPY’KaIoIIed MPUPOTHOM CpeIbL.
KoMMyHuKATUBHBIE YHMBEpCATIbHbIE yueOHbIe elicTBUS:
yYMEHHMS 33/1aBaTh BONPOCHI (B X0Jie Juaora v (WI1) AUCKYCCHH) IO CYIIIECTBY 00CYXIaeMoii TeMbl, pOpMyIIMpoBaTh CBOH Mpe-
JIOKEHNS OTHOCUTETIHHO BBHIMOTHEHUS NPEATI0KEHHOM 3a/1a4H;
YMEHHS IPEJICTABIATH IOIY4YEHHbIE PE3YIbTAThI I03HABATEIILHON AEATENBHOCTH B YCTHBIX M MMCbMEHHBIX TEKCTAX; JIEIaTh Ipe-
3EHTAlMIO PE3yNbTATOB BHINOIHEHUS XMMUUECKOT0 SKCIIepIMEHTa (J1ab0paTOPHOTO OIIBITa, 1a00paTOPHOM PabOTHI 1O MCCIEIOBAHUIO
CBOMCTB BEILECTB, y4eOHOTO POEKTa);
YMEHUS y4eOHOT0 COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM ITO3HABATEIBHON M UCCIIEI0BATEIBCKOH ACITENEHOCTH IIPH
peLIeHNH BO3HUKAIOMNX MPOOIeM Ha OCHOBE y4éTa OOLIMX MHTEPECOB M COINIaCOBaHMUS MO3ULMIH (00CYKIeHNsI, OOMEH MHEHHUSAMH, «MO3-
TOBbIE LITYPMBbI», KOOPAUHAIINS COBMECTHBIX JISHCTBHH, ONpeeIeHue KPUTEPHEB 110 OLICHKE Ka4eCTBa BBIIOJIHCHHOH PaboTHI U APYTHE).
PerysiiTUBHBbIC yHHBepcalbHbIe y4eOHbIe NeiicTBHS:
YMEHHE CaMOCTOSATEIbHO ONPENENATh NN NeATENbHOCTH, MIIaHUPOBATh, OCYILIECTBIISATh, KOHTPOIUPOBATh M IIPH HEOOXOAUMO-
CTU KOPPEKTHUPOBATh CBOIO AEATENHbHOCTh, BBIOMpaTh Hanbosee 3G deKTUBHBIE CIIOCOOBI PEIeHUs Y4eOHBIX U ITO3HABATENbHBIX 3a/ad,
CaMOCTOSITENBHO COCTABIIATH TN KOPPEKTUPOBATD MPEJIOKEHHBIN alrOpuTM JEHCTBUIT IIPU BHIMOIHEHUH 3a1aHUHN C YUETOM MOIy4eHUs
HOBBIX 3HaHUH 00 H3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIMsIX, OLICHUBATh COOTBETCTBUE MOIYUYEHHOI'O PE3yNIbTaTa 3asIBICHHOM LENH,
YMEHHE HCIONb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IIPEAIaraéMble B yCIIOBUH 3a/1aHUM.
INPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pe3yJabTaToOB 110 OCBOSHUIO 00A3aTENBHOrO COEP KaHMs, YCTAHOBIEHHOIO JaHHOH (enepansHoil pabo-
4eil mporpaMMOoii, BBIICISIOT: OCBOSHHBIE 00YYAIOIIMMUCS HayYHBIC 3HAHHSA, YMEHUS U CIIOCOOBI ASHCTBUH, criennpuaecKue LI npen-
METHOH 001acT! «XUMUSD», BUIBI IS TEIBHOCTH 10 MOIYYSHHUIO HOBOTO 3HAHUSI, €r0 MHTEPIPETANH, TPE0OPa30BAHHIO U IPUMEHEHUIO
B PA3IIMYHBIX YUYCOHBIX M HOBBIX CHUTYaLlUsIX.
K xoHIy 00y4eHus B 8 Kj1acce ImpeIMeTHBIE Pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTh c()OPMHUPOBAHHOCTH Y 00yJaro-
UXCS YMEHUI:
®  PACKPHIBATH CMBICI OCHOBHBIX XUMHWYECKUX TMOHATHHA: aTOM, MOJIEKYJIa, XUMHYECKUH 3JIEMEHT, POCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OMHOPOIHAS U HEOAHOPOAHAs), BAJIGHTHOCTh, OTHOCHTENIFHAS aTOMHAsl M MOJIEKYJIIpHAs Macca, Koinde-
CTBO BEIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas JOJISI XUMHIECKOTO 3JIEMEHTa B COEMHEHHH, MOJISIPHBIN 00BEM, OKCHI,
KHCIIOTa, OCHOBAHHE, COMb, 3JIEKTPOOTPHIIATEIEHOCTD, CTEIIEHb OKHCIICHHS, XUMHIECKas PEakIys, KIACCU(HUKALIMS PEaKIHH:
PEaKIUK COeIUHEHHS, PEaKIUH PA3TIOKEHNS, PEaKIINK 3aMEIICHHsI, PEaKIi OOMEHa, 3K30- W 3HAOTEPMHUUECKHE PEAKIUH,
Tem1oBo ekt peaknuu, sAPO aToMa, INEKTPOHHBIN CIIOM aToMa, aTOMHasi OpONTalb, PAJIyC aTOMa, XUMHUIECKas! CBSI3b,
TIOJSAIpHAS 1 HETIONSpHAs KOBAJICHTHAS CBSA3b, HOHHAS CBSI3b, HOH, KATHOH, aHWOH, PaCTBOP, MaccoBas JIONS BEIIeCTBa (IPo-
LIEHTHAasI KOHIIEHTPAIXs) B PacTBOPE;

®  WUIIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSTHA U MPUMEHATHh STH MOHATUS MPH ONKUCAHUH BEILECTB U MX
IIPEBpAILCHUH;

®  HCIIONB30BATh XMMHUYECKYIO CHMBOJHKY JJIsl COCTaBIICHUS (DOPMYIT BEIIECTB M YPaBHEHUH XUMHUECKHUX PEaKIH;

e  OIpEAeNATH BAICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIIMHEHHUSIX, CTETICHb OKHUCIICHHUS SJIEMEHTOB B OMHApHBIX COSN-
HEHUSX, PUHAIIECKHOCTD BEIIECTB K ONPENEIEHHOMY KIacCy COeIMHEHHH 1o (opMynam, BUA XUMHUUECKON CBSI3H (KOBa-
JICHTHAsl ¥ NOHHAs) B HEOPTaHMYECKNX COCTUHEHHSAX;



IUXCs

packpsiBaTh cMbich [lepronuueckoro 3akona J{. 1. MenneneeBa: 1eMOHCTpHPOBATH IIOHUMaHUE [IEPHOINIECKON 3aBHCUMO-
CTH CBOWCTB XMMUYECKHX 3JIEMEHTOB OT MX IOJIOkKeHUs B [lepnoaudeckoil cuctemMe, 3aKOHOB COXpaHEHHS MacChl BEIIECTB,
TIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

OITMCHIBATH M XapaKTepU30BaTh TabImuHyto ¢popmy [leprnopndeckoll CHCTEMBI XMMUYECKHX JIEMEHTOB: pa3iniaTh MOHATHS
«rnaBHas noarpynma (A-rpymma)» u «mnobounas noarpymnna (b-rpymma)y, mansie n 00JbIIME IEPUOBI, COOTHOCHTH 0003HA-
YeHHs, KOTopble nMeroTcst B Tabmune «I[leprommueckas cuctemMa Xxummdeckux anemeHToB Jl. Y. MenneneeBay ¢ 4uciioBEIMA
XapaKTEePUCTUKaMH CTPOCHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsij s1pa, o0IIee YHCIIo 3JIEKTPOHOB U pactipese-
JICHUE WX TI0 3JIEKTPOHHBIM CIIOSIM);

KJIacCHU(UIIMPOBATh XUMHUYECKHE IIEMEHTBI, HEOPTIaHNYECKHE BEIIECTBA, XUMUUECKHE PEaKIUH (110 YHCITY U COCTaBY y4acT-
BYIOLIMX B PEAKIMH BEIIECTB, M0 TEIUIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMHICHIBATH) 00IINEe XUMHIECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, IIOATBEPIK/Iasl ONIMCAHUE IPUMe-
paMu MOJIEKYJISIPHBIX YpPaBHEHUH COOTBETCTBYIOIINX XUMHYECKHUX PEaKIIH;

MIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4ECTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKAHHUS XMMUIECKUX
TIPEBPAIICHUH B Pa3JINIHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JI0JIF0 XUMHYECKOT0 3JIeMeHTa 110 (op-
MyJie COeJUHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPAaBHEHHUIO XUMHYECKON peaKiny;
MIPUMEHSTh OCHOBHBIE OIEPALMH MBICIUTEBLHON ESITENEHOCTH — aHallU3 U CHHTE3, CpPaBHEHHE, 0000IIeHHe, CHCTeMaTH3a-
LU0, KJacCH(UKAIMIO, BBISBICHHE TPUYMHHO--CIIEJICTBEHHBIX CBS3eH — ISl M3Y4EHUS CBOWCTB BELIECTB U XMMHUUECKUX pe-
aKIMH, eCTECTBEHHO-HAYUHBIE METO/IbI ITO3HAHMS — HAOJIO/IEHNE, N3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPHUMEHT (peabHBIN 1
MBICJIEHHBIN);

ClJIe/I0BaTh MPABMIIAM IOJIb30BAHUS XMMUUECKOH TIOCY/I0M 1 1ab0paTOpHBIM 000pYyI0BAaHHEM, & TAKKE IMPAaBUIaM O0palleHUs
C BELIECTBAMU B COOTBETCTBUH C MHCTPYKIMSMH I10 BBHIMOJHEHHUIO J1a00paTOPHBIX XMMHUYECKHX OIBITOB IO MOIYYEHHUIO U
COOHMpaHMIO Ta3000pa3HbIX BEIIECTB (BOAOPOIA M KUCIOPOa), IPUTOTOBJICHHUIO PACTBOPOB C ONMPEISIEHHON MacCOBOM qoJIeH
PacTBOPEHHOTO BEIIECTBA, IFIAHUPOBATH U TPOBOANTH XMMUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIETI0YEH
Y KHCIIOT C TOMOIIBIO MHAMKATOPOB (JakMyc, GpeHondranenH, METHIOPaHXK U JpYTHe).

K xoH11y 00yuenus B 9 ki1acce npeaMeTHbIE Pe3ylIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y 00ydaro-
YMEHUMN:

PaCKpbIBaATb CMbIC/I OCHOBHBIX XUMHWYCCKUX MOHATHUN: XUMHUYSCKUHN 3JIEMEHT, aTOM, MOJICKYJla, NOH, KATUOH, aHHOH, IIPOCTOEC
BEILIECTBO, CIIOKHOE BELIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPHULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMHYECKasT PEaKIysl, XUMHU-
YecKasl CBA3b, TEIUIOBOM 3P (eKT peakunu, Moib, MOISPHBIH 00bEM, PaCTBOP, DIEKTPOIUTHI, HEATIEKTPOIUTHL, SIIEKTPOIUTH-
YecKasl UCCOLMAIS, PEaKIUH HOHHOTO 0OMEHa, KaTalnu3aTop, XMMUYECKOe paBHOBECHE, 00paTUMbIE M HEOOpaTUMBIE peak-
LIUH, OKUCIIUTEIBHO-BOCCTAHOBUTENIbHBIC PEAKIHY, OKUCIUTEb, BOCCTAHOBUTENb, OKHCIIEHHE U BOCCTAHOBIICHUE, aJUIOTPO-
v, aM(OTEPHOCTb, XUMHUYECKas CBSA3b (KOBAJICHTHAS, HOHHAS, METAITIMYECKas ), KpUCTAJUINUecKast peIeTka, KOppo3ust Me-
TaJIJIOB, CIUIABBI, CKOPOCTh XUMHUYECKON peakIiH, PpeAenbHo fomycTumast koHuentpanus I1JIK BemecTsa;
WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMYECKHX MOHATHN U MPUMEHATh 3TH TMOHATHS MPU ONUCAHUH BEIECTB U UX
MIPEBPALLEHUI;

UCIIONB30BAaTh XUMUYECKYIO0 CHMBOJIMKY ULl COCTABICHHUS (POPMYIT BEIIECTB M YPABHCHUH XUMHYECKHUX PEaKIHi;
OIIPEJIETIATh BAJIEHTHOCT U CTENEHb OKUCICHUSI XUMHYECKUX JIEMEHTOB B COSTMHEHUSX PA3IMYHOTO COCTaBa, IPUHAUICK-
HOCTB BEIECTB K ONpeelEHHOMY KJIacCy COSIUHEHUH 1o (popMyliaM, BUA XUMHUYECKOH CBA3M (KOBaJeHTHAsl, HOHHAs, Me-
TaJUTMYECKast) B HEOPTaHUYECKHX COSIMHEHHMSX, 3aps/l HOHA IT0 XUMUYecKol GopMyrte, XapakTep cpepl B BOIHBIX PacTBOpax
HEOPTaHUYECKUX COEANHEHUH, TUI KPUCTAIIIMYIECKON peIETKY KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbica [lepuonnueckoro 3akona Jl. 1. MenaeneeBa u 1eMOHCTPUPOBATh €r0 MOHUMAHUE: OIUCHIBATH U XapaK-
Tepu30BaTh TaOMM4YHyl0 (Gopmy [leprommyeckoil cUCTEMBl XMUMHUYECKUX 3JIEMEHTOB: Pa3iIH4aTh ITOHATHS «TJIABHAS IOJ-
rpymma (A-rpynma)» u «modouras noarpymmna (b-rpymma)», Maiieie 1 OONbIIIe IePUOIBl, COOTHOCUTh 0003HAYCHNS, KOTOPHIE
HMEIOTCS B IEPHOJUUYECKOM TabauIe, C YUCTIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XUMHYECKHX JIEMEHTOB (COCTaB
1 3apsif siApa, o0Iee YICIo AIIEKTPOHOB M paclpeeNeHHe WX M0 IEKTPOHHBIM CIIOSM), OOBSICHATH OOIIHe 3aKOHOMEPHOCTH
B U3MEHEHHWH CBOWCTB 3JIEMEHTOB M MX COEAMHEHHUH B MpeiesiaX MaJIbIX EPHOAOB U IIABHBIX HOATPYII C YIETOM CTPOEHUS
1X aTOMOB;

KJIacCH(UIIMPOBaTh XNMHUUYECKHE 3IIEMEHTBHI, HEOPTAaHNUECKHE BEIIECTBA, XMMUIECKHE PEakny (110 YUCTY M COCTAaBY ydacT-
BYIOIIMX B PEAKIMU BEUIECTB, MO TEIIIOBOMY 3(D(EKTY, 110 M3MEHEHHNIO CTENeHEeH OKMUCICHNS] XUMUYECKUX 3JIEMEHTOB);
XapakTepn30BaTh (ONMHCHIBATH) O0OIIME N Crienn(UUeCKHe XUMHIECKHE CBOICTBA MPOCTHIX M CIOKHBIX BEIECTB, MOATBEP-
XKJ1asi ONMCAaHNE IPUMEPAMHU MOJIEKYIISIPHBIX ¥ HOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XMMHUYECKHUX PEAKIHH;

COCTaBIISITh YPABHEHMS JIEKTPOIUTHIECKOHN TUCCOLMANNK KHCIIOT, IIETI0UeH U coJeH, TOMHbIE M COKpaIEHHbIE yPaBHCHUS
peaknuii HOHHOTO OOMEHa, YpaBHEHHS DPEeakIWi, MOATBEP)KIAIONINX CYIIECTBOBAHWE T'€HETHYECKOH CBS3M MEXIy Bellle-
CTBAMU Pa3INYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBHTENBHBIX PEAKIMH MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOro OanaHca
STUX PEAKLIUIL;

TIPOTHO3UPOBATH CBOWCTBA BEILIECTB B 3aBUCHMOCTH OT MX CTPOCHHMSI, BO3MOXXHOCTH MPOTEKaHNSI XUMHIECKUX TPEBPAICHUH
B PA3JIMYHBIX YCIOBUSIX;



BBIYHUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJII0 XUMHYECKOT0 3JIEMEHTa 110 (op-
MYyJI€ COeUHEHHSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHUIO XUMHYECKON peaKiny;
co0JTI0/1aTh MTPaBUIIa TIOJIb30BAHUS XUMHUYECKOW TIOCYI0i U Ta0OpaTOpPHBIM 000pYIOBaHHUEM, a TAKXKE MpaBHiIa OOpaIeHNUs C
BEIIIECTBAMH B COOTBETCTBMH C MHCTPYKIMSMH IO BBIIIOIHEHHIO Ja0OPaTOPHBIX XUMHYECKHX OIBITOB IO MOTYYEHHIO U CO-
OupaHUIo ra3000pa3HbIX BEIECTB (aMMHUAaKa M YIIIEKHCIIOTO ra3a);

TIPOBO/IUTDH PEAKIMH, MOATBEP)KIAIONINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITYTEM XJIO-
pun-, 6pomMua-, voaua-, KapooHat-, pochat-, CUIUKAT-, CyIb(haT-, THIPOKCHI-HOHBI, KATHOHBI aMMOHHS Y HOHBI H3Y4EHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUYECKHUX BEILECTB;

MIPUMEHSTh OCHOBHBIE OTIEPALIMH MBICIHTELHOM EsTENbHOCTH — aHAIM3 U CHHTE3, CpaBHEHHE, 0000IIeHrne, cucTeMaTH3a-
LU0, BBISIBJICHHUE ITPUYNHHO-CIICICTBEHHBIX CBS3€H — JUISl H3y4YEHHs CBOIMCTB BEIIECTB M XMMUUECKUX PEAKIINH, €CTECTBEHHO-
Hay4HBIE METO/IbI IO3HAHMUS — HAOJIOICHNE, U3MEPEHUE, MOIEITHPOBAHUE, IKCIIEPUMEHT (PeasIbHBIH U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne ni/m HaumenoBaHue pa3iesioB H TeM
NPOrpaMMBI

Pa3nen 1. IlepBonavyajabHble XAMIYECKHE TIOHSTHS

11 Xumusi — BakHas 00J1aCTh €CTECTBO3HA-
HUS U IPAKTUICCKOH NIESITENBHOCTU YeI0-
BEKa

1.2 BemecTBa 1 XumMuieckue peakiuu

Hroro no pazaeny

KoanuecTBo yacoB
Bcero

15
20

Pa311e.11 2. Baxneiimme NpeaCTABUTEIN HCOPTAaHUYCCKUX BEIECTB

2.1 Bosznyx. Kucnopoa. [Tonstuie 06 okcumax

2.2 Bonopon.IlonsTie o kucnorax u coisx

2.3 Bona. Pacteopsl. [ToHsITHE 00 OCHOBaHUSIIX

2.4 OCHOBHBIE KJIACCHI HEOPTaHINUECKUX
COCIUHCHUU

Hroro no pasneny

6
8
5
11

30

KonTponbusie
padoThI

IIpakTHyeckue
padoThI

[EEN

DuiekTpoHHbIE (U] POBLIE) 00pa3oBaTe/ibHbIE
pecypcsl

bubaunoreka [{OK https://m.edsoo.ru/7f41837¢

bubaunoreka [{OK https://m.edsoo.ru/7f41837¢

bubaunoreka [{OK https://m.edsoo.ru/7f41837¢
bubaunoreka [{OK https://m.edsoo.ru/7f41837¢
bubaunoreka L{OK https://m.edsoo.ru/7f41837¢
bubaunoreka L{OK https://m.edsoo.ru/7f41837¢

Paznea 3. [lepuonnueckuii 3axon u [lepuoanueckasi cucrema xumuueckux iemeHToB [I. U. MengeneeBa. Ctpoenune atoMoB. XuMu4ecKasi ¢Bsi3b. OKUCJIANTEIBHO-

BOCCTAHOBUTEJIbHBIC PeaKIuU
3.1 IIepunoguueckuii 3axkoH u Ilepuoguueckas
cucTeMa XuMu4deckux anementos /1. U.
Menpene-eBa. CTpoeHue aToma
3.2 Xumuueckast cBsi3b. OKUCIUTEIBHO-BOCCTA-
HOBUTEJbHBIE PEAKLIUN
Hroro no pazneny
PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

7

15

68

Bbubnuoreka ITOK https://m.edsoo.ru/7f41837¢c

Bbubnuoreka ITOK https://m.edsoo.ru/7f41837¢c

bubmuoreka ITOK https://m.edsoo.ru/7f41837¢c
bubmuoreka ITOK https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC

KoanuecTBO 4acoB

Ne JJIeKTpoHHBbIE (HU(DPOBLIE) 00pa3oBaTeIbHBIE
HaumeHnoBaHme pa3niesioB 1 TeM MPOrpaMMBbI KonTtpoabHbie IpakTnueckue
n/n Bcero pecypcbl
padoThI padoThI
Paznen 1. BeniecTBO M XUMHYECKHE peaKkuu
I1 0 i -
1.1 OBTOPGHIS 1 YIZYDICHHE SHALMH OCHOBHRIX pasie 5 1 Bubmoreka [{OK https://m.edsoo.ru/7f41a636
JIOB Kypca 8 Kiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEaKIIUil 4 bubnuoteka LIOK https://m.edsoo.ru/7f41a636
€) . X -
1.3 TICKTPOIMMTITICCRAZ JUCCOMHAINLL. AHMITECKHE pe 8 1 1 Bub6nuoreka IIOK https://m.edsoo.ru/7f41a636
aKIMU B pacTBOpax
Hroro mo pazaeny 17
Paznen 2. HeMeTaJlJIbl M X COeTUHEHUS
2.1 OOuwiast XapaKTEpHCTHKA XHMHUCCKIX SICMEHTOR 4 1 Bbubnmoteka [IOK https://m.edsoo.ru/7f41a636
VIIA-rpynmsl. ['ajgoresst
006
2.2 HHat XapaKTepHCTHK? RIMITHICCICHX SICMCHTOB 6 Bbubmmoteka [IOK https://m.edsoo.ru/7f41a636
VIA-rpymmnsl. Cepa u e€ coeAMHEHHS
006 VA-
2.3 THA% XAPAKTCPHCTIKA XHMITICCIIX SNCMEHTOB 7 1 Bbubmmoteka [IOK https://m.edsoo.ru/7f41a636
rpynmsl. A3ort, Gochop 1 ux coenuHeHust
006
2.4 Tias XapaxTeprcTHra XHMH%CF X SIICMEHTOR 8 1 2 bubmmoteka [IOK https://m.edsoo.ru/7f41a636
IVA-rpymmsl. Yriaepon v KpeMHHUH U UX COIHHEHHS
Uroro no pazneny 25
Pasnes 3. Merajuibl 4 MX COeMHEHUS
3.1 O0mMe CBOICTBA METAIIIOB 4 bubnunoreka ITOK https://m.edsoo.ru/7f41a636
3.2 BaxHelmme METaIUTbl U X COEIUHEHUS 16 1 2 bubnunoreka ITOK https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpy:Kaouas cpeia
4.1 BetrecTBa 1 MaTepuaisl B )KU3HN YeIOBEKA 3 bubnunoreka ITOK https://m.edsoo.ru/7f41a636
HUroro no pazaeny 3
PesepBHOe Bpems 3 Bubmmoreka [{OK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7



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

8 KJIACC
Ne Tema ypoka
n/n

1 [Ipeamer xumun. Porrk XUMUH B )KU3HH YeIIO-
Beka. Tena u BemecTBa

2 [NonsiTHe 0 MeToax MO3HAaHKUS B XUMHHU

3 [pakriueckas padora Ne 1 «IIpaBuna paboTs
B JJabopaTopHu M puéMbl oOparieHus ¢ 1abo-
PaTOpHBIM 000PYIOBAHHEMY

4 UYucrslie BemecTBa U cMecu. CriocoOsI paserne-
HUSI cMeceit

5 [pakTrueckas pabdora Ne 2 «Paznenenue cme-
cel (Ha mpuMepe OYMCTKU MTOBapEeHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI

7 XUMHUYECKHUE 3JIEMEHTBI. 3HaKU (CUMBOJIBI) XH-
MHYECKHX HJIEMEHTOB

8 [IpocTbie u c0XKHBIC BELIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YYeHUE

10 3aKOH TOCTOSHCTBA COCTAaBa BEIIECTB. XUMHU-
geckas Gopmyina. BaneHTHOCTE aTOMOB
XUMHYECKHX 3JIEMEHTOB

11 OtHocutenbHas atToMHas Macca. OTHOCHTENb-
Has MOJIEKYJIApHas Macca

12 MaccoBasi 1011 XUMHYECKOT 0 3JIEMEHTa B CO-
eIMHEeHUH

13 KommnuectBo BemectBa. Monb. MonsipHast
Macca

14 Om3nuecKre U XUMHYECKUE SBICHI. XIMHUYe-
CKast peaKmust

15 [Ipu3HAKH U YCTIOBHS MPOTEKAHHUS XUMHYECKIX
peakimit

16 3aKoH COXpaHEHHUS MaCCHI BEMIECTB. XUMUYe-
CKHE ypaBHEHHS

17 Beruncienust KommaecTBa, MacChl BEIECTBA 110

YpaBHCHUAM XUMHUYCCKUX pealcunﬁ

KoanuecTBo yacoB

Bcero

KonTponbsnsie
padoThI

IIpakTHyeckue
padoThI

Hdara
H3y4eHHs

06.09.2023
07.09.2023

13.09.2023

14.09.2023
20.09.2023
21.09.2023
27.09.2023
28.09.2023
04.10.2023

05.10.2023

11.10.2023
12.10.2023
18.10.2023
19.10.2023
25.10.2023
26.10.2023

08.11.2023

DJIeKTPOHHBIE H(POBLIE
o0pa3oBaTeJIbHbIE pecypChl

bubauoreka [{OK https://m.edsoo.ru/ff0d210c

Bbub6mmoreka ITOK https://m.edsoo.ru/ff0d227e

bubauoreka [{OK https://m.edsoo.ru/ff0d23dc

bubnuoreka [{OK https://m.edsoo.ru/ff0d26ca

Bbubmmoreka LIOK https://m.edsoo.ru/ff0d28c8

bubmmoreka LIOK https://m.edsoo.ru/ff0d2a6c

Bbubmmoreka LIOK https://m.edsoo.ru/ff0d2be8

Bubnuoreka ITOK https://m.edsoo.ru/ff0d2a6c

Bu6numoreka ITOK https://m.edsoo.ru/ff0d2d50

Bbu6nunoreka ITOK https://m.edsoo.ru/ff0d2eae

Bbubnumoreka ITOK https://m.edsoo.ru/ff0d323c

Bbu6mmoreka ITOK https://m.edsoo.ru/ff0d350c

bu6muoreka ITOK https://m.edsoo.ru/ff0d5230

Bu6mumoreka ITOK https://m.edsoo.ru/ff0d37fa

Bbub6mmoreka ITOK https://m.edsoo.ru/ff0d3al6

Bbubmumoreka ITOK https://m.edsoo.ru/ff0d3b88

butnuoreka L{OK https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d5708

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Knaccudukarms XuMuIeckux peakuuii (co-
eIMHEHHUS, PA3JIOKCHHUS, 3aMEIIICHIUS, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-IHIUKIONETUCT.
O0o0muIeHne 1 cucTeMaTu3anys 3HaHUH
Konrponsnas padora Nel no reme «Bermmectsa
1 XUMHYECKUE PEAKIIID)

Boznyx — cmeck razos. Cocras Bo3ayxa. Kuc-
JIOPOA — BJIEMEHT U IpocToe BemmecTBo. O30H
duznyeckre U XUMUIECKHUE CBOMCTBA KUCIIO-
pona (peakuuu oKMcIeHus, Topenue). [Tonstue
00 oxcuaax

CriocoObI norydeHust Kuciaopoa B 1aboparo-
PHYH ¥ IPOMBILIIEHHOCTH. [IprMeHeHne
KHCIIOopoja

TemnoBo# 3¢ ekt XUMUUECKOH peakIyy, 1Mo-
HATHE O TEPMOXUMUYECKOM YPpaBHCHHH, DK30-
1 SHAOTEPMUUYCCKUX PCAKIINAX

Tommuso (HedTh, yronb U MeTaH). 3arpsizHe-
HHE BO3/1yXa, CIIOCOOBI €r0 MPeJOTBPAILEHHUS
[MpakTryeckas pabora Ne 3 o teme «Ilomyde-
HHE U coOMpaHue KUCIOPOoAa, U3yueHHe ero
CBOWCTB»

Bonopon — 351eMeHT U IIPocToe BEIIECTBO.
Haxoxnenue B mpupone

dusznyeckre U XUMUYECKHE CBOMCTBA BOJIO-
poza. IIpumenenue Bonopona

IonsiTHE O KHMCNIOTaX M COMAX

CriocoObI noyueHust BOAOpoza B taboparo-
pun

[IpaxTtugeckas padota Ne 4 o teme «Ilomyue-
HHE ¥ COOMpaHKe BOAOPOAA, H3yYECHHUE ETO
CBOWCTBY

MossipHBIit 00BEM ra30B. 3aK0H ABOTaApo

Brruucnenus o0bEMa, KOIMUECTBA BEIIECTBA
rasa I1o ero H3BECTHOMY KOJIMYECTBY BEIIECTBA
W 00bEMY

Brranciienns 00EMOB Ta30B IO ypaBHEHUIO
peaxImy Ha OCHOBE 3aKOHA OOBEMHBIX OTHO-
IIEHUHA Ta30B

dm3nyecKrue U XUMHUICCKHUE CBOMCTBA BOJIBI

09.11.2023

15.11.2023

16.11.2023

22.11.2023

23.11.2023

29.11.2023

30.11.2023

06.12.2023

07.12.2023

13.12.2023

14.12.2023

20.12.2023

21.12.2023

27.12.2023

28.12.2023

10.01.2024

11.01.2024

17.01.2024

bubmuoreka I{OK https://m.edsoo.ru/ff0d3f34

bubnuoreka [{OK https://m.edsoo.ru/ff0d40c4

bubnuoreka [{OK https://m.edsoo.ru/ff0d4290

Bbub6mmoreka ITOK https://m.edsoo.ru/ff0d448e

bubmunoreka [{OK https://m.edsoo.ru/ff0d4614

Bub6mmoreka ITOK https://m.edsoo.ru/ff0d497a

bubaunoreka I{OK https://m.edsoo.ru/ff0d4790

bubmmoreka LIOK https://m.edsoo.ru/ff0d4cda

Bubmmoreka LIOK https://m.edsoo.ru/ff0d4ae2

Bbu6nuoreka ITOK https://m.edsoo.ru/ff0d4dd0

Bbu6nuoreka ITOK https://m.edsoo.ru/ff0d4dd0

Bbubnunoreka ITOK https://m.edsoo.ru/ff0d50d2

Bbubnunoreka ITOK https://m.edsoo.ru/ff0d4dd0

Bu6nuoreka ITOK https://m.edsoo.ru/ff0d4f42

Bbubnmoreka ITOK https://m.edsoo.ru/ff0d542e

Bbubnmoreka ITOK https://m.edsoo.ru/ff0d55a0

bubnuoreka L{OK https://m.edsoo.ru/ff0d5708

bu6mmoteka [IOK https://m.edsoo.ru/ff0d587a
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36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

CocraB ocHoBanuii. [ToHsiTHE 00 MHAMKAaTOpax

Bona xax pactBopurtens. Haceimennsie u He-
HaChIIEHHBIE PacTBOPBL. MaccoBast 1011s Be-
IIIECTBA B PacTBOpPE

[pakrrueckas padora Ne 5 o teme «IIpuro-
TOBJICHUE PACTBOPOB C ONPEENEHHON Macco-
BOMH JI0JIel pacTBOPEHHOT'O BELIECTBAY
Konrponbnas pabora Ne2 o Teme «Kuciopoz.
Bonopoa. Boma»

Oxcuapl: cocTaB, Kiaccuukanms,
HOMEHKJIaTypa

[onyuenne n XuMHYECKNE CBONCTBA KHCIIOT-
HBIX, OCHOBHBIX U aM()OTEpHBIX OKCHI0B
OCHOBaHUS: COCTaB, KJIACCU(DHUKAIIHSA,
HOMEHKJIaTypa

[Tony4yeHne 1 XUMHYECKUE CBOMCTBA OCHOBA-
HUH

Kucnotsr: cocta, KiaccupuKaIus,
HOMEHKJIaTypa

[TonyuyeHne u XUMHUYECKUE CBOMCTBA KUCIIOT

Conu (cpeaHue): HOMEHKIIATYpa, CIIOCOO0bI 1M0-
JIy4eHUsl, XHMUYECKUE CBOICTBA
[pakrrueckas pabora Ne 6. Perienne skcre-
PUMEHTAJIBHBIX 3a4a4 N0 TeMe « OCHOBHbIE
KJIaCChl HEOPTaHMYECKUX COSTUHEHUID)
I'eneTrnueckas cBA3b MEXAY KJIacCaMH HEopra-
HUYECKUX COCOUHEHUI

O00011eHre U cucTeMaTU3alys 3HaHUI

Kontponsras padora Ne3 o reme "OCHOBHBIE
KJIACChl HEOPTAaHMYECKUX COeIUHEHHUN"
[epBbie MOMBITKU KIACCUPHUKALIIHA XUMHYE-
CKHUX 3IIeMeHTOB. [oHATHE 0 TpyIax CXOIHBIX
3JIEMEHTOB

Ilepnoauueckuii 3akoH u [lepuoanueckas cu-
creMa xummu4deckux snementoB 1. M. Menpe-
JieeBa

[leproast, TpyImbL, HOATPYIIIHI

Crpoenne atomoB. COCTaB aTOMHBIX SITIED.
Wzotoms!

18.01.2024

24.01.2024

25.01.2024

31.01.2024

01.02.2024

07.02.2024

08.02.2024

14.02.2024

15.02.2024

21.02.2024

22.02.2024

28.02.2024

29.02.2024

06.03.2024

07.03.2024

13.03.2024

14.03.2024

20.03.2024

21.03.2024

bubnuoreka [{OK https://m.edsoo.ru/ff0d59e2

bubnuoreka [{OK https://m.edsoo.ru/ff0d5b40

bubmunoreka [{OK https://m.edsoo.ru/ff0d5eba

bubauroreka [{OK https://m.edsoo.ru/ff0d6342

bubnuoreka [{OK https://m.edsoo.ru/ff0d664e

bubnuoreka [{OK https://m.edsoo.ru/ff0d664e

bubmuoreka [{OK https://m.edsoo.ru/ff0d67ca

bubmmoreka LIOK https://m.edsoo.ru/ff0d67ca

bubnmoreka LIOK https://m.edsoo.ru/ffOdfee2

Bubnumoreka ITOK https://m.edsoo.ru/ffOdfee2

Bu6nuoreka ITOK https://m.edsoo.ru/00ad9474

Bu6nuoreka ITOK https://m.edsoo.ru/00ad9b7c

Bbu6numoreka ITOK https://m.edsoo.ru/00ad9a50

Bubnuoreka ITOK https://m.edsoo.ru/00ad9ch2

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

Bbu6mmoreka ITOK https://m.edsoo.ru/00ad9ffa

butauoreka ITOK https://m.edsoo.ru/00ada52¢

bubnuoreka ITOK https://m.edsoo.ru/00ada52¢c

bu6mmoteka [{OK https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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CTpocHHE 3IEKTPOHHBIX 000I0YEK aTOMOB
snemeHnToB [lepuonuyeckoii cuctemst J. 1.
Menpeneena

XapakTepucTuKa XUMHUIECKOT0 JIEMEHTa 0
ero nonoxeHuro B [lepuoandeckoit cucteme 1.
W. Menneneera

3nauenue Ileproanyeckoro 3akoHa Jyis pa3BU-
TUA HayKu U npaktuku. J{. YI. MenzneneeB —
yU€HBIH, MEIaror U rpaxJTaHuH
DNIEeKTPOOTPUIIATENBHOCT ATOMOB
XMUMHUYECKHX DIIEMEHTOB

HNoHHas XuMuuecKast CBSI3b

KoBaneHnTHas noispHast XUMHYECKAsT CBA3b
KoBasieHTHas HEMOJISIpHAS XUMHYECKAsl CBA3b
CTerneHb OKHUCICHUS
OKHUCITUTETHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUU
OKHCIUTETH U BOCCTAHOBUTEH

Konrponbnas padora Ned o Teme «CtpoeHue
aTtomMa. XUMHUYECKast CBA3b

PesepBHblit ypok. O000IIEHUE U cUCTEMATH3a-
Us 3HAHUH

PezepHsIil ypok. O6001IIeHHE U CHCTEMaTH3a-
Us 3HAHUH

PesepBHblit ypok. O000IIEHUE U cUCTEMATH3a-
Us 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

03.04.2024

04.04.2024

10.04.2024

11.04.2024

17.04.2024

18.04.2024

24.04.2024

25.04.2024

08.05.2024

15.05.2024

16.05.2024

22.05.2024

23.05.2024

29.05.2024

bubnuoreka I{OK https://m.edsoo.ru/00adaébc

bubnuoreka ITOK https://m.edsoo.ru/00ada824

bubmuroreka ITOK https://m.edsoo.ru/00ada96e

bubnuoreka I{OK https://m.edsoo.ru/00adaab8

bubauroreka ITOK https://m.edsoo.ru/00adac34

bubauoreka I{OK https://m.edsoo.ru/00adaab8

Bubnmoreka [IOK https://m.edsoo.ru/00adaab9

Bbubmmoreka 1{OK https://m.edsoo.ru/00adae28

Bubmmoreka [IOK https://m.edsoo.ru/00adb076

Bu6nunoreka ITOK https://m.edsoo.ru/00adb076

Bu6nunoreka ITOK https://m.edsoo.ru/00adb486

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

Bubnuoreka ITOK https://m.edsoo.ru/00ad9ch2

Bbu6muoreka ITOK https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

10

11

12

13

14

15

16

17

Tema ypoka

Ilepuonuueckutii 3akoH. [lepuonuueckas cuctema
xuMuueckux annemeHToB J[. . MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHHUHU CBOMCTB XMMHYE-
CKHUX DJIEMEHTOB IIEPBBIX TPEX NMEPUOOB
Knaccudukanms u HoMeHKIIaTypa HeopraHuye-
CKHUX BEIIECTB

Bup! XuMuueckoi CBA3M U TUIIBI KpUCTaJINYe-
CKHX pELIETOK

Konrtposbnas padora Nel no reme «IloBTopeHue u
yriryOieHue 3HaHUH OCHOBHBIX Pa3/ielioB Kypca 8
KJIacca

Kiaccudukanms XMMUYECKUX peakiii o pa3yind-
HBIM IIpHU3HAKaM

[TonsiTHE O CKOpOCTH XUMHUUECcKOW peakuuu. [lo-
HATUE O TOMOI'€HHBIX U I'€TEPOr€HHBIX PEAKIINAX
ITonsiTne 0 xumuueckoM paBHoBecuu. DaKTOPBHI,
BITUSIIOIIME HA CKOPOCTh XUMUYECKOH PeaKLUH U
MIOJI0KEHNE XUMHUUECKOT'0 PAaBHOBECHS
OKHUCTUTETFHO-BOCCTAHOBUTEIIBHBIE PEAKLINU

Teopus snexTponuTHdeckoit quccoruanuy. Cumb-
HBIE U CIIa0bIE 3JIEKTPOIHUTHI
Honnsle ypaBHEHUS peakUuii

XUMHUYECKHE CBOMCTBA KHCIIOT M OCHOBAHHUI B
CBeTE MPEICTAaBICHUN 00 IEKTPOTUTHIECKOM
JIACCOIUAIIAN

XUMHUUYECKHE CBOWCTBA COJIEH B CBETE NIPEIACTABIIE-
HUH 00 3IEKTPOIUTUIECKOMN TUCCOIMALIII
[TonsiTre o ruaponuse conei

O0001IeHNE U CUCTEMATH3ALMS 3HAHUIA

[paxrrdeckas padora Ne 1. «Pemenne sxcniepu-
MEHTAJIBHBIX 3a]a1»

KonTponsnas padora Ne2 o Teme «neKTponnTu-
YecKasi JUCCOLHAIN. XUMUUECKHE PEaKINH B
pacTBopax»

KoanuecTBO 4acoB

Bcero

KonTponbsnsbie
padoThI

IIpakTnyeckue
padoThI

Hdara
HU3y4eHHs

05.09.2023
07.09.2023
12.09.2023
14.09.2023

19.09.2023

21.09.2023
26.09.2023

28.09.2023

03.10.2023
05.10.2023
10.10.2023

12.10.2023

17.10.2023
19.10.2023
24.10.2023
26.10.2023

07.11.2023

DJIeKTPOHHBIE NH(POBLIE
o0pa3oBaTeJIbHbIE PeCypChI

bubnuroreka I{OK https://m.edsoo.ru/00adb59e

bubauroreka I{OK https://m.edsoo.ru/00adb6b6

bubmuroreka [{OK https://m.edsoo.ru/00adb7e2

bubnuroreka I{OK https://m.edsoo.ru/00adbact

Bbubnmoreka LIOK https://m.edsoo.ru/00adbcb0

Bbubmmoreka LIOK https://m.edsoo.ru/00adbe9a

Bu6nuoreka I1OK https://m.edsoo.ru/00adc28c

Bbubnunoreka ITOK https://m.edsoo.ru/00adcade

Bbu6nuoreka ITOK https://m.edsoo.ru/00adcd68

Bbu6nuoreka I1OK https://m.edsoo.ru/00add448

Bbubnumoreka ITOK https://m.edsoo.ru/00add5d8

Bubnumoreka ITOK https://m.edsoo.ru/00add8b2

Bubnumoreka ITOK https://m.edsoo.ru/00add9d4

Bbubnumoreka IIOK https://m.edsoo.ru/00addd12

Bbu6mmoreka ITOK https://m.edsoo.ru/00addbfa

bu6mmoteka [{OK https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

OOmmas XxapakTepUCTHKA I'aJIOreHOB. XUMHYECKUE
CBOWCTBA Ha IIPUMEPE XJI0pa

Xnoposonopoa. ConsgHas KUCIO0Ta, XUMHUYECKHE
CBOICTBA, MOJTy4EHHE, TPUMECHEHNE
[pakriueckas padora Ne 2 o reme «[lomyaenne
COJISTHOM KHCIIOTBI, U3y4EHUE €€ CBOMCTBY
Beruncienust mo ypaBHEHHSIM XHUMHUYECKUX peaK-
LM, €CITN O/INH U3 PEareHTOB JIaH B U30bITKE
OOmas xapakTepucTuka 31eMeHToB VIA-rpynimsl

AunnorponHbie Monudukanuu cepbl. Haxoxnenue
Cepsl U e€ COeAMHEHUH B Ipupoae. XUMHUYECKHE
CBOMWCTBA CephI

CepoBonopos, ctpoeHue, GpU3ndecKue U XUMuye-
CKHUE CBOICTBa

Oxcumpl cepbl. CepHast KHCIOTa, GU3NICSCKUE U
XUMHWYECKHE CBOﬁCTBa, MPpUMEHCHNE
XUMHUYECKUe peaKiyy, Jexalue B OCHOBE IPo-
MBIIIIEHHOTO crioco0a Moy4eHuUsl CEPHOH KHC-
JIOTBI. XMMHUYECKOE 3arpsi3HEHUE OKP Y KaroIen
Cpe€abl COCAMHCHUAMU CEPBI

Berunciienue MaccoBoii JOIM BBIXOAA IPOLYKTa
peaxkuuu

OO1as xapaKTepUCTUKA IEMEHTOB V A-TpyIimbl.
A30T, pacrpocTpaHeHHe B IpUpoe, GU3NIECcKUe U
XUMUYECKHUE CBOMCTBA

AMMHuaK, ero pu3n4ecKue U XUMHIECKHe CBOH-
CTBa, TIOJy4E€HHE 1 IPUMEHEHUE

[pakruueckas padora Ne 3 o reme «[lonyuenne
aMMHUaKa, U3y4eHHe ero CBOHCTBY

A30THas KUCIOTa, €€ PU3NIEeCKre 1 XUMUYECKUE
CBOICTBa

Hcnonb30BaHne HUTPATOB U COJIEN aMMOHMSI B Ka-
YeCcTBE MUHEPAJIHHBIX YI0OpEeHUH. XUMIIECKOEe
3arps3HEHUE OKPYKAIOMIEH Cpebl COSTMHEHUAMHI
azora

docdop. Oxeun pochopa (V) u pochoprast kuc-
710Ta, GU3UIECKUE U XUMUUECKIE CBOHCTBA, MOTY-
YeHHE

HUcnonp3oBanue ¢hochaToB B KauecTBE MIHHEPAITH-
HBIX yAOOpeHuil. 3arps3HeHne IPUPOTHON CpeIbl
¢dochaTamu

Yrnepon, pacnpocTpaHeHue B Ipupoae, hu3nde-
CKHE U XUMHIECKHE CBOMCTBA

09.11.2023

14.11.2023

16.11.2023

21.11.2023

23.11.2023

28.11.2023

30.11.2023

05.12.2023

07.12.2023

12.12.2023

14.12.2023

19.12.2023

21.12.2023

26.12.2023

28.12.2023

11.01.2024

16.01.2024

18.01.2024

bubnuoreka I{OK https://m.edsoo.ru/00addfe?

bubnuoreka ITOK https://m.edsoo.ru/00ade104

bubnuoreka ITOK https://m.edsoo.ru/00ade348

bubauroreka ITOK https://m.edsoo.ru/00ade488

bubmuroreka ITOK https://m.edsoo.ru/00ade64a

bubnuoreka ITOK https://m.edsoo.ru/00ade64a

bubnuoreka ITOK https://m.edsoo.ru/00ade802

Bbubmmoreka 1{OK https://m.edsoo.ru/00adea28

Bubnuoreka I{OK https://m.edsoo.ru/00adec8a

Bbubnunoreka ITOK https://m.edsoo.ru/00adec8a

Bu6nuoreka ITOK https://m.edsoo.ru/00adeea6

Bbu6mmoreka ITOK https://m.edsoo.ru/00adf004

Bbu6mumoreka ITOK https://m.edsoo.ru/00adf180

Bbu6mumoreka ITOK https://m.edsoo.ru/00adf306

Bbu6muoreka ITOK https://m.edsoo.ru/00adf518

Bubmuoreka ITOK https://m.edsoo.ru/00adf68a

bub6muoreka ITOK https://m.edsoo.ru/00adfc20

bu6mmoteka [IOK https://m.edsoo.ru/00adfd9c



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
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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41
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43

44

45

46

47

48

49

50

51

52

53

54

Okcunpl yrieposa, ux pu3nuecKie 1 XUMHUUSCKUE
CBOCTBA. DKOJIOTHYECKHUE MPOOIIEMBbI, CBI3aHHbIC
¢ okcuzoM yriepoaa (1V)

YronpHas KHCIOTA U €€ COMH

[pakrrueckas padora Ne 4 o reme "[lonydenue
yrileKucioro rasa. KauecTBeHHas peakuust Ha Kap-
6oHaT-HMOH"

[lepBOHauanbHBIE TOHATHS 00 OPraHMYECKUX Be-
IIECTBaX KaK O COCMHEHMSIX yrieposaa

KpemHuii u ero coequHeHus

[pakTuyeckas padora Ne 5. Perienue sxcnepu-
MEHTaJIbHBIX 3a/1a4 10 TeMe «BaxkHeime Heme-
TaJUIbl U UX COEMHEHUSD

KonrponbHas pabora Ne3 no teme «Baxueiimme
HEMETAJIJIbl U UX COCAUHCHU A

OO11ast XapaKTEePUCTUKA XUMUIECKUX DJIEMCHTOB
— MeTaJuIoB. MeTayuinyeckas CBs3b U MeTaJlInue-
CKasl Kpucrajuimueckas pemerka. Guzndeckue
CBOICTBa METaJJIOB

XUMHUYECKUE CBOWCTBA METAJIIIOB. DIIEKTPOXUMH-
YECKUH sl HAIPSKEHU METauIoB

OOmme crocoOb! nonyueHus: MetaiuioB. CIUaBsl.
BblumcrieHus 0 ypaBHECHUSIM XUMHYECKUX PeaK-
LMii, €CJIM OMH U3 PEarcHTOB CONCPIKUT IIPUMECH

[TonsiTHe 0 KOPPO3UM METAIIIOB

I1lemounHbIe METaLIbI

OKCHIIBI ¥ TUAPOKCHUIBI HATPUSA U KU
Illenoyno3emMenpHbIE METAJUIBI — KaJdbLUNA U Mar-
HHM

Baxknelimne coequHEHUS KAJIBIUI

O0001IeHNE U CUCTEMAaTH3aLMS 3HAHUIA
JKécTkoCcTh BOMIBI U CITOCOOBI €€ yCTpaHEeHUS
[pakTryeckas padora Ne 6 mo Teme "XKectkocth

BOJIBI U METOJIBI €€ yCTpaHeHUs "
ATFoMUHHI

23.01.2024

25.01.2024

30.01.2024

01.02.2024

06.02.2024

08.02.2024

13.02.2024

15.02.2024

20.02.2024

22.02.2024

27.02.2024

29.02.2024

05.03.2024

07.03.2024

12.03.2024

14.03.2024

19.03.2024

21.03.2024

02.04.2024

bubnuoreka I{OK https://m.edsoo.ru/00adfebe

bubmuoreka ITOK https://m.edsoo.ru/00ae006¢

Bub6mmoreka ITOK https://m.edsoo.ru/00ae027e

bubmuroreka ITOK https://m.edsoo.ru/00ae054e

bubmuoreka ITOK https://m.edsoo.ru/00ae080a

bubnuoreka I{OK https://m.edsoo.ru/00ae0bf2

Bbubmmoreka 1{OK https://m.edsoo.ru/00ae0el8

Bbubmuoreka I{OK https://m.edsoo.ru/00ael103e

Bbu6numoreka ITOK https://m.edsoo.ru/00ael156

Bbu6numoreka ITOK https://m.edsoo.ru/00ael156

Bbu6nuoreka ITOK https://m.edsoo.ru/00ael1278

Bu6nuoreka ITOK https://m.edsoo.ru/00ael14b2

Bubnuoreka ITOK https://m.edsoo.ru/00ae14b2

Bubmuoreka ITOK https://m.edsoo.ru/00ael5e8

Bubmuoreka ITOK https://m.edsoo.ru/00ael5e8

Bbubmmoreka LIOK https://m.edsoo.ru/00ae1886

Bbubmmoreka ITOK https://m.edsoo.ru/00aelae8

bubmmoteka [{OK https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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AMboTepHBIC CBOWCTBA OKCHIIA U THAPOKCHIA
Kemeso

Oxcuapl, ruapokcuasl U conu xxenesa (1I) u xe-
ne3a (I11)
O0o00meHne U cucTeMaTn3alys 3HaHUH

[IpakTuyeckas padora Ne 7. Perrenue sxcnepu-
MEHTAJILHBIX 337134 110 TeMe «BakHeiiue me-
TaJUTbl U UX COCIUHCHUSD

BeIunciieHus mo ypaBHCHUSIM XUMHYCCKUX PEaK-
LU, €CITH OJIMH U3 PEarcHTOB JaH B U30BITKE WITH
COJICPKHT MPUMECH. BhIUrciIeHns MaccoBOi qomu
BBIXOJIa MPOAYKTa PEAKIHU

O0o0011IeHHE ¥ CHCTEMaTH3aIIMs 3HAHUH

KonrponbHas padora Ned o Teme «Baxnelime
METaJIJIbl U UX COCAUHCHUS

BenectBa 1 Matepuaibl B IOBCETHEBHON KU3HU
YeJoBeKa

XHUMHYECKOE 3aTrPsAZHEHUE OKPYKAIOLIEH Cpelibl
Posb XxuMHUM B pellIeHUH 3KOJIOrHYECKUX TPOOIeM

PesepBHblit ypok. O000IIEHHE U cUCTEMATH3AIHS
3HaHUI
PesepBHbIil ypok. O600IIEHHE U CHCTEMATH3ALIUSI
3HaHUI
PesepBHblit ypok. O000IIEHHE U cUCTEMATH3AIHS
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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04.04.2024

09.04.2024

11.04.2024

16.04.2024

18.04.2024

23.04.2024

25.04.2024

30.04.2024

07.05.2024

14.05.2024

16.05.2024

21.05.2024

23.05.2024

28.05.2024

bubnuoreka ITOK https://m.edsoo.ru/00aelc64
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

» Xumwnsi, 8 knace/ I'abpuensa O.C., Octpoymos W.I'., CrankoB C.A., Akunoneprnoe oouiectBo «M3narenscrBo «IIpocsemienne
» Xumus, 9 xnacc/ I'abpuensn O.C., Octpoymo WN.I'., CnagkoB C.A., AkiponepHoe oomiectBo «M3narensctBo «IIpocsemienney

BBeaute cBoit BapuaHT

METOJUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Meronuueckue matepuansl kK yueOuuky O.C. ['aOpuensina

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU HHTEPHET

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