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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHus COCTaBJICHA HA OCHOBE TPEOOBAHMIA K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbIX B PI'OC 00O, a takxke Ha OCHOBE ¢eaepaibHONW padodeii
MPOrpaMMbl BOCIIUTAHUS U C YY4ETOM KOHIENIUU MpenoaBanus ydeOHoro npeaMera « XuMus» B 00pa30BaTeNbHBIX oprann3anusx Poccuiickoi
denepanuu.

[Iporpamma 1mo XuMuHU AaET MPEACTABICHUE O IIENAX, OOLIel cTpaternu oOydeHUs,, BOCIUTAHUS U Pa3BUTH OOYYAIOLIUXCS CPEICTBAMU
yueOHOro MpenMeTa, YyCTaHaBJIMBAeT 00sA3aTelNbHOE IPEIMETHOE COJAEp)KaHhe, NpeAyCMaTpUBaeT paclpelelieHue ero 1o KilaccaM H
CTPYKTYPUPOBAHME 110 pa3jesiaM U TEMaM IIPOrpaMMbl 110 XMUMHH, ONPEAEISIET KOJUYECTBEHHbIE U KAYECTBEHHBIEC XapaKTEPUCTUKU COACPKAHUS,
PEKOMEHAYEMYIO I10CIIe0BATEIbHOCTh U3YUEHHSI XUMUH € YUETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOydJaromMXxcs, ONpeAessieT BO3MOXHOCTH IpeaMeTa Ui peanu3alnud TpeOOBaHWU K pe3yiabTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTelIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00LIero 00pa3oBaHMsl, a TakKe TpeOOBAHUH K pe3ysibTaTaM 0O0y4YeHUs XMMHU Ha
YpOBHE Ii€Jied HM3y4eHUs IpeIMeTa U OCHOBHBIX BHJIOB Y4Y€OHO-IIO3HABATEIbHOW JEATENIBHOCTH OOY4YarolIErocs MO OCBOCHHIO Y4eOHOro
COJIEPKaHUS.

3HaHWE XUMHUH CIY)KUT OCHOBOH JJIsi (JOPMHPOBAHUS MHPOBO33PEHHsS OOYUYaIOUIETOCs, €ro MPEICTaBICHUH O MaTepUaTbHOM €IMHCTBE
MHpA, BaXKHYIO POJIb UIPAIOT (GOPMHUpPYEMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAIIECHUAX SHEPIUU U 00 BOJIIOLMH BELIECTB B MIPUPOJE, O
MOyTSAX PEHICHUs TI00ATBHBIX NPOOJIEM YCTOWYHMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOW, YHEPreTHMUYECKOW, IMUIIEBOM M HIKOJIOTUYECKOM
0e30macHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH Uil caMopa3BUTHS U (OPMUPOBaHUS KyJIbTYpbl JUYHOCTH, €€ oOmed M (yHKIHOHAIBHON
IPAMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMHUPOBAaHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH OO0YyYaroluMXcs, HAaBBIKOB MX CaMOCTOSATENBbHOM ydeOHOH
JESITeIbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIEI0BATEIbCKUX YMEHUHN, HEOOXOIMMBIX KaK B IOBCEIHEBHOW >KU3HH, TaK U B MPOQPECCHOHATbHON
NESITENIBHOCTH;

3HAKOMHUT CO CIIeHU(UKON HaydHOTO MBIIIJIEHUS, 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIsAa HA €IUHCTBO IPUPOJIbI U YEIIOBEKA, SABIISIETCS
OTBETCTBEHHBIM 3TAIIOM B ((OPMUPOBAHUH €CTECTBEHHO--HAyYHON TPAMOTHOCTH 00yUaroIuxcs;

Croco0CcTBYET (OPMUPOBAHHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K IPUPO/IE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHYECKOE 00pa30oBaHue 00YJaIOLIHXCS.

JlanHble HampaBieHHs B OOyYEeHHMM XUMHUU OOecnedyMBaroTCsl Crleuu(uKoil coaep)kaHus ydeOHOro TIpeaAMeTa, KOTOPBIA SBISETCS
Me/1IarOrMYecKy aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM HayKH XMMUU Ha OIPEeIEHHOM dTare e€ pa3BUTHS.



Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOMIMMUCS CHCTEMbI IEPBOHAYAIBHBIX
MOHATUN XUMUHU, OCHOB HEOPraHUYECKOW XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX [TOHATUN OPraHUYECKON XUMUHU.

CrtpykTypa comepKaHus IMPOrpaMMbl MO XHWMHUH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOro moaxona K e€¢ wm3ydeHnuto. CopeprkaHue
CKJIQ/IBIBAETCSl U3 CHCTEMbI MOHSATUH O XMMHUYECKOM 3JEMEHTE W BEIIECTBE M CHCTEMbI MOHATUH O XUMHYECKOH peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OpraHM30BaHbI 10 MPUHIIUITY IOCIEA0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX IIPEICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KAK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. . MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— MPEICTaBICHUH 00 AIIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOTYUYCHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHLHO
OT OJHOTO YPOBHSI K JPYrOMY, BBHINONHAA (YHKIUU OOBSICHEHUS W MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH IMPAKTHYECKOTO
MIPUMEHEHHUS U MOJTYYEHUS] U3y4aeMbIX BEILECTB.

OcBoeHMe NporpaMmbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO IPEICTABICHUS O XMMHUUECKON COCTaBIISAIONIEH HAyYHON KapTUHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPUPOJIbl, HEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3yueHne XuMuu npoucxour C
IIPUBJICYEHUEM 3HAHUM 13 paHee U3yYeHHBIX Y4eOHbIX IpeaMeToB: «OKpyskaromuil Mup», «buonorus. 5-7 kinaccb» u «Puznka. 7 Kiaacey.

[Ipy u3ydeHHM XUMHH MPOUCXOTUT (POpMHpOBaHHE 3HAHWKM OCHOB XMMHUYECKOM HAyKHM Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS,
[IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa M KAaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyJNbTYpbl. 3ajaya Y4eOHOro MpeAMeTa COCTOMT B
(hOpMUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUI — Ba)KHEHIINX (haKTOB, TOHSATUH, 3aKOHOB U TEOPETHUECKUX MOJOKEHUH, TOCTYIMHBIX 00001IeHNH
MHPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, B IPUOOIIEHUH K HAyYHbIM METOJaM MO3HAHUS IIPU U3yUYEHUU BEUIECTB U XMMHUECKUX PEaKIuil,
B (OPMHMPOBAHMM M PA3BUTUU I103HABATEIbHBIX YMEHMM M HX NPUMEHEHMH B Y4eOHO-TIO3HABATEIbHOM M YyueOHO-HMCCIEeN0BATENbCKON
NeSITeIbHOCTH, OCBOEHUH IIPAaBUJI O€30M1aCHOT0 OOpaIeHMsI C BELIECTBAMH B [IOBCETHEBHOM KU3HU.

ITpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOI'O 001Iero 00pa3oBaHUs BaXKHOE 3HAYCHHE PUOOPEITH TaKue e , KaK:

— (popMUpPOBaHNE UHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, FOTOBOM K caMOOOPa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSTHIO
peleHuii, CocoOHON alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH;

— HaNpaBJIEHHOCTh OOyUYEHHUs Ha CHCTEMAaTHYEeCKOoe NpHUOOIIeHHE OOyyarolMXcs K CaMOCTOSATEIbHOW IMO3HABATEJIbHOHN NeATeNbHOCTH,
Hay4YHBIM METOJIaM MO3HaHMs, (POPMHUPYIOLUIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— o0ecrieueHre YCIOBUM, CIOCOOCTBYIOIIMX NPHOOPETEHUIO OOYYaIOIMIUMHKCS ONBITa Pa3sHOOOPA3HON JeATEIBbHOCTH, TMO3HAHUS W
CaMOTIO3HaHUS, KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMH ), UMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJIS1 PAa3JIMUHBIX BUJIOB JESITEIBHOCTH;

— (hopmupoBaHue o01IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAY4YHOI I'PaMOTHOCTH, B TOM YHCII€ YMEHHUI OOBSCHATH U OLICHUBATH SBJICHUS
OKpY>KaloIIero MUpa, UCIIOJIb3Ys 3HAHUS U OIIBIT, MOJTY4YEeHHBIE IPU U3YYECHUHM XMUMHH, IPUMEHATh UX MPU PELIeHUH NpoOjeM B MOBCETHEBHOMN
KHU3HU U TPYJOBOU J€SATENbHOCTH;



— ¢opMupoBaHHE y OOYyYaIOIUXCS TYMAHHUCTHUYECKUX OTHOIICHWH, TOHHUMAHUS I[EHHOCTH XHMHYECKUX 3HAHUU i1 BBIPAOOTKHU
AKOJIOTUYECKH I1EJIECOO0PA3HOTO TOBEACHHUS B OBITY M TPYAOBOW JACITEIBHOCTH B IEISIX COXPAHEHHUS CBOErO 3JI0POBbS M OKPYXKAIOIICH
IIPUPOIHOM CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO W CAaMOBOCIIMTAHHIO HAa OCHOBE YCBOCHHsI OOIIECUEIOBEUYECCKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIS U HAPABICHHOCTH JaTbHEHIIIEr0 00yIeHHUS.

OO6miee YrCcIIo YacoB, OTBEAEHHBIX JJIsI M3YUYCHUS] XMMHUHU Ha YPOBHE OCHOBHOTO 00111er0 00pazoBaHms, cocTariseT 136 Jyacos: B 8 kimacce —
68 yacoB (2 yaca B Hezel), B 9 kimacce — 68 yacoB (2 4aca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIC XUMHYECCKHE NIOHATHS

[Ipenmer xumuu. Poib XMMuU B )KU3HU YellOBEKa. XUMUS B cucTeMe HayK. Tena u BemecTsa. @U3nyecKue CBOMCTBA BEIECTB. ArperaTrnoe
cocTosiHue BeuecTB. [loHsATHE 0 MeTOJaX NO3HAaHUS B XUMMHU. HucThle BemiecTBa U cMecH. CriocoObl pas3zieneHus cMecen.

ATOMBI M MOJIEKYJIBI. XUMHUYECKHUE 3IeMEHThl. CUMBOJIBI XMMUUYECKUX 3JIeMEHTOB. [IpocThie 1 cioxHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumuueckasi Gpopmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAS aTOMHas
Macca. OTHOcHUTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBas J0JI1 XMMHYECKOTO 3JIEMEHTA B COEIMHEHHUH.

KommuecTtBo Bemectsa. Moib. MoisipHas macca. B3anMocBsI3b KOIMYECTBa, MAacChl M YHCIIA CTPYKTYPHBIX €IMHHUILL BemecTBa. Pacuérsl mo
bopMynaM XMMUYECKHX COEIUHEHHH.

duznyeckue 1 XMMUUYECKUE SBJICHUS. XUMUYECKasl Peakius U e€ MpU3HaKu. 3aKOH COXPaHEHUSI MacChl BEIIECTB. XUMUYECKUE YPABHEHUS.
Knaccugukanus XuMiuueckux peakuuil (CoeTuHeHns, pa3IokKeH s, 3aMeLeHHsI, OOMEHa).

Xumuueckuii Ixcnepumenn:

3HaKOMCTBO C XMMMYECKOW NOCYJOH, MpaBWiaMu pabOThl B JIabopaTopuu U npuémamu oOpalleHHs ¢ JIabopaTOpHbIM 00OPYAOBaHHUEM,
M3ydeHHE M ONMCaHue (PU3MUECKUX CBOWCTB 0Opa3IOB HEOPraHWYECKHUX BEIIECTB, HaOirogeHue (u3ndeckux (TUIaBICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKe, KHUIIEHHE M KOHJEHCAallMs BOJbI) M XMMHUYECKMX (IFOpPEHUE CBEYM, IPOKAIMBAHUE MEAHOH IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCJIOTOW) SIBIICHUH, HAONIOJEHNE M ONMHCAaHHE NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIui (pa3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuga menu (1) mpu HarpeBaHuM, B3aUMOAEHUCTBHE dXKejle3a C
pactBopoM conu meau (1), m3ydenune crocoOOB pa3zelieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHUE, BBIMAPUBAHHUE, NTUCTUILISAINUSA,
xpomarorpadus, IpoBeIeHUE OYNCTKU ITOBApPEHHOM COJIHM, HA0JIIO/ICHUE U OMMCAaHUE PE3yJIbTATOB MIPOBEACHNUS ONbITA, UIUTIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUs MAcCChl, CO3/IaHUE MOJIeTe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucinopon — aneMeHT u npocroe BemecTBo. Haxoxnenue kuciaopoja B npupoze, pusnueckue u
XUMUYecKkue cBoWcTBa (peakuuu ropeHus). Oxcuapl. [Ipumenenune kucnopona. CrnocoObl MOMydeHHUs KHCIOpojaa B JabopaTopuu U
poMblIlIeHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(pUKaLUs KUCIOPOIa.

TennoBoit ahextr xuMudeckol peakiuu, TEPMOXUMHUYECKUE YPaBHEHUS, 3K30- U SHIOTEPMHUYECKUE peakiH. TOIUIMBO: yroib U METaH.
3arpsi3HeHue Bo3AyXa, yCHJIEHHE TapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHuwe Bojopoja B mpupoje, (pU3HUECKHe W XUMHUECKHE CBOMCTBA, MPUMEHEHHE,
crocoOb! noayyeHusi. Kuciorst u comu.

Monsipabiii 00BEM ra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.



®dusnueckue cBoucTBa BoAbl. Bona kak pactBopureins. PacTBopsl. HachlllieHHBIE U HEHACHIIICHHBIE PACTBOPBL. PaCTBOPUMOCTD BEIIECTB B
Bozie. MaccoBasi J10oy1sl BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHuUs. Poiap pacTBOpOB B MPUPOJE U B KU3HHM 4YEIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbix BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neoprannyeckux coenuHeHuit. Oxcuapl. Knaccudukamuss oxcugoB: colieoOpasyomue (OCHOBHbBIE, KHCIOTHBIE,
amdoTepHbIe) 1 HeconeoOpa3zyrone. Homenknarypa okcnoB. @usnueckie 1 XUMUYECKHE CBOWCTBA OKCUAOB. [lomydeHne oKCHIoB.

OcnoBanus. Knaccuduxarys ocHoBaHUMN: MIENOYN U HepacTBOpUMbIe ocHoBaHMsl. HoMmeHkiaTypa ocHoBanuii. dusnueckue U XUMHUYECKUE
CBOMCTBA OCHOBaHUU. [losryueHre OCHOBaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenkiarypa kucinot. @usznueckre 1 XUMUYECKUE CBOWCTBA KUCIOT. Psij akTuBHOCTH MeTayuioB H.
H. bekeroBa. [lonydyeHue KUCIOT.

Conu. Homenkiarypa coseil. dusznueckue U XuMHU4ecKue cBoicTBa cosied. [lomyduenue conen.

['eHeTnueckas cBsI3b MEK]y KJIaCCAMU HEOPTAaHUYECKUX COCIMHEHUN.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OIIpE/ICTICHUE COJIEpKaHusl KUCIOpoa B BO3/1yXe, MOIyYeHHE, COOMpaHue, paclio3HaBaHUE U U3YUYE€HHUE CBOMCTB KUCIIOPOa,
HaOIt0/IeHUEe B3aUMOJICHCTBUS BELIECTB C KHUCIOPOAOM M YCJIOBHSI BO3HMKHOBEHHUS M TNPEKpaIleHUs TOpeHus (moxkapa), O3HAKOMIIEHHE C
oOpa3laMu OKCHJIOB M OIKMCAHWE WX CBOWCTB, MOJyueHHE, COOHMpaHUE, paCIO3HABAHME W W3yYeHUE CBOWCTB BoJOpoaa (TOpeHue),
B3anMo/eiicTBie Bojopoa ¢ okcuaom meau (1) (Bo3amMokHO ucnonp30BaHue BUAeOMaTepranoB), HaOI0JeHHe 00paslioB BEIIECTB KOJUYECTBOM |
MOJIb, HUCCIJIEJOBAHHE OCOOEHHOCTEH pPACTBOPEHMsI BEILECTB C PA3JIIMYHOW PacTBOPUMOCTBHIO, IPUTOTOBJIEHUE PAaCTBOPOB C OIpeneaEHHON
MaccoBOW J0Jell pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTaUlaMH (HaTpUeM U KajiblHeM) (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHNE 00pPA3IOB HEOPTAaHMUSCKUX BEIISCTB PA3IMYHBIX KJIACCOB, HAOIIOJCHIEC U3MCHEHHUS OKPACKU MHJIUKATOPOB B
pacTBopax KHCIOT W Ienoueil, uydenue B3aumojeicTBus okcuna meau (1) ¢ pacTBopom cepHOI KHCIOTHI, KHCIOT ¢ METalJIaMH, PEeakIuit
HEUTpAJIM3alluK, TMOJYY€HUE HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO0 MeETajula JPYyrMM U3 pacTBOpa COJIM, PEUICHHE
JKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BaxkHeNme KI1acChl HEOPraHUUECKUX COEIUHEHUIN.

Iepuoanueckuii 3axkon u [lepunoanueckas cucrema xummuiyeckux djaemMeHToB JI. U. MenaeseeBa. CTpoeHnne aToMoB. XUMUYecKast
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUA

[TepBble MONMBITKH KJIACCUPUKALIMA XUMUYECKUX JIEMEHTOB. [IoHSATHE O Tpymnmax CXOAHBIX JIEMEHTOB (IIETOYHBIC U IIETOYHO3EMENIbHbIC
METAaJIJIbl, TaJIOTEHBI, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUBI U THUIPOKCUIBL.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucremMa xumudeckux 3ieMeHToB J[. M. Menaeneea. KopoTkoneprnoaHas U JIMHHONEPHOIHAS
dopmel [Teproauueckoit cucteMbl xummudeckux 3nemeHToB J[. Y. MenaeneeBa. [leproast u rpynmsl. Ousnueckuil CMBICT MOPSIKOBOTO HOMEPA,
HOMEpPOB MEPHOJIa U TPYMIII JJIIEMEHTA.

Crtpoenune atomoB. CocTaB aToMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKHX
anemeHToB [lepuonnueckoi cuctemsl [[. 1. MengeneeBa. XapakTepUCTHKAa XMMHYECKOrO 3JIEMEHTA MO €ro mnojioxkeHuto B [lepuomnueckoi
cucteme /1. 1. MeHnaeneena.



3aKOHOMEPHOCTH HM3MEHEHHs paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMUECKUX M HEMETAUIMYECKUX CBOMCTB IO Ipylmnam u
MIEPUOJIAM.

3nauenue Ilepuognueckoro 3axkoHa u Ilepuoanueckoil CUCTEMBl XMMHUYECKHX 3JIEMEHTOB Ul pa3BUTHs Hayku M npaktuku. . .
MeneneeB — y4€HbIA U TpaXKJaHUH.

Xumunueckas cBs3b. KoBaneHTHast (1osipHasi U HENOJIApHAsi) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XMMUUECKUX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenp oxkucneHusa. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. Ilponecchl okucneHus U BoccTaHOBIEHUsA. OKHCIHUTENU H
BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3yueHne o0pas3IoB BEIIECTB METAJNIOB U HEMETAJUIOB, B3aMMOICHCTBHIE THIPOKCHIA IMHKA C PACTBOPAMH KUCIIOT U IIEJI0YeH, POBEICHHE
OTIBITOB, MWIUTFOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKuil (TOpeHue, peakliuy Pa3ioKeHUs, COSTUHEHUS).

Meoswcnpeomemmnnie ceasu

Peanu3anust MEXIpeAMETHBIX CBS3€H MPHU M3YYCHHH XUMHH B § KJIacce OCYILECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
-HAY4HBIX [TOHSATHH, TaK U NOHITUMN, SIBJSIOUIMXCSA CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO--HAYUYHOT'O ITUKJIA.

OO01Iue ecTecTBEHHO--HAayYHbIE TMOHATHSA: HAay4dHbI (akT, TUIOTe3a, TEOpHs, 3aKOH, aHAIHM3, CHHTE3, KJIacCU(UKALUS, MEePUOIUUYHOCTD,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICIIMPOBAHIE, U3MEPEHHE, MOJIEITb, SIBIICHHE.

®uzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, M30TOIbI, PAJIUOAKTUBHOCTb, MOJEKYJA, 3IEKTPUUYECKUN 3apsl,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (pu3nuecKkue BeTMIUHbI, €AUHHUIIBI N3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEPAIBI, TOPHBIE IOPOIBI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMHYecKasi peakuust

Ilepuognueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux aeMeHToB J[. M. MenpneneeBa. CtpoeHne atomMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMMUYECKHX 3JEMEHTOB NEpPBBIX TPEX MEPUOIOB, KaJlus, KaJblUs U UX COECIUHEHUH B COOTBETCTBUHU C IOJIO)KEHHEM
2J1eMEHTOB B llepnonnueckoil cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKOM CBsS3U. THUIB KPUCTAJUIMUECKUX pEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBa OT THIA
KPUCTAJUTMYECKON PEIETKHN U BU/Ia XUMUYECKOM CBSA3H.

Krnaccudukanys m HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XMMHYECKHE CBOMCTBA BEIIECTB, OTHOCSILMXCS K Pa3IUYHBIM KiaccaM
HEOPraHUYECKUX COECIUHEHNN, TeHETHYECKas CBSI3b HEOPraHMYECKHUX BEIIECTB.

Krnaccudukanys XuMH4eCKUX peakuil o pa3INyHbIM MpU3HAKaM (110 YUCTY U COCTaBYy YYaCTBYIOLIUX B PEAKIIMU BELECTB, MO TEIJIOBOMY
3pdeKTy, MO HU3MEHEHMIO CTeNeHeW OKHCICHHMS XHUMHMYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO KaTajau3aTopa). OK30- U
SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKHE YPAaBHEHUSI.



[Tonsatue o ckopoctu xumuueckon peakiuu. [lonsTiue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusax. [[oHsATHe 0 TOMOT€HHBIX U
reTeporeHHsIx peakuusx. [Tonstue o katanusze. [lonsitue o xumMuueckoM paBHOBecHH. DAKTOPHI, BIUSIOLIME HA CKOPOCTh XMMUYECKON peakuu U
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUHU, JJICKTPOHHBIA OajllaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOU peakiuu. CocTraBieHHe
YpaBHEHHH OKUCIUTEIHHO--BOCCTAHOBUTEIBHBIX PEAKLIUI C HCIIOJIB30BAHNEM METO/Ia SJIEKTPOHHOTO OasiaHca.

Teopus 3IE€KTPOIUTHYECKON AMCCOUMALMM. DIEKTPOJUTHI U HEINEKTPOauThl. KaTnoHbl, aHMOHBI. MexaHu3M AucCOLMaluy BEIIECTB C
Pa3NIUYHBIMH BUJIAMH XUMUYECKOH cBsi3u. CreneHb quccoruanni. CHIbHBIE U CIa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro obMeHa. YciOBHUS HPOTEKAaHUS pPEaKklUUid HMOHHOTO OOMEHa, MOJIHbIE M COKpAlIEHHBIE MOHHBIE YpaBHEHUS pEaKIuil.
CBoiicTBa KHCIIOT, OCHOBAaHUH M COJE€W B CBETE MPEICTABICHUH 00 3JIEKTPOIMTHYECKOW auccouuanuu. KadecTBeHHbIE peaklWd HAa HOHBL
[TonsiTuEe 0 THAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMIJICHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB — METAJIOB M HeMeTawioB (rpadura u anamasa),
CIIO)KHBIX BEIIECTB (XJOpHUIa HATPHsI), UCCIEIOBAHHE 3aBHCHMOCTH CKOPOCTH XMMHUYECKOH PEaKLIWU OT BO3ICHCTBUS PA3IUYHBIX (DaKTOPOB,
UCCIIEIOBAaHKE AJIEKTPOIMPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIlecca AUCCOIMAIMH KUCIIOT, IeJI04Yel U coliei (BO3MOKHO HCIIOIb30BAaHHE BUIECO
MaTepHaJiOB), MPOBEICHUE OMBITOB, MILTIOCTPUPYIOIINX MMPU3HAKH MPOTEKAHMS pEaKIii HOHHOTO 0OMeHa (0O0pa3oBaHUeE 0Ca/Ka, BBIICICHUE Ta3a,
o0Opa3oBaHHe BOJbI), OMNBITOB, WJUTIOCTPUPYIOUIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMil (TOpeHue, Peakiuu pa3iokKeHHs,
COEJIMHEHMS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEILIECTB C IIOMOIIBIO KaU€CTBEHHBIX PEAKIIMI Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/uibl M UX COeIMHEHUS

OOmast xapakTepucTukKa TajoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIe CTeneHW oOkucieHus. CTpoeHne u (U3UIecKue
CBOWCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUECKHE CBOMCTBA HA MPUMEpe XJI0pa (B3auMoJIeHiCTBHE ¢ METalIaMi, HEMETaJUIaMU, I1EI04YaMu).
Xnoposogopos. ConsiHast KHCIO0Ta, XUMUYECKHE CBOICTBa, MOIy4YeHHe, IpUMeHeHue. [{eficTBre Xiiopa 1 XJIOpOBOIOPOa Ha OPraHU3M YeIOBeKa.
Bakneiime XJIOpHIbl U UX HaXOXKACHUE B IIPUPOJIE.

Obmas xapaxkrtepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHble cTeneHH okucieHusd. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHBIE MOAU(PUKAIMN KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA CEpHl.
CepoBonopoJi, cTpoeHue, (pu3nueckue U XUMH4Yeckue cBoMcCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENM KUCIOTHBIX OKcuaoB. CepHasl KHCIOTa,
¢du3nyeckre U XMMUYECKHe CBOIMCTBa (00IIMe KaKk MpeACcTaBUTeNs Kilacca KHCIOT U cnenuduyeckre). XUMUYECKHE peakiiHy, JeKalllue B OCHOBE
MPOMBIIIJICHHOTO CIOCco0a TMOJMy4YeHus: cepHOM KUcIoThl. [Ipumenenue cepHoil kucioThl. CollM CEpHOM KHUCIIOTHI, KaYECTBEHHAs pPEaKIus Ha
cynbdar-uoH. Haxoxaenue cepbl 1 €€ coeAMHEHUH B pUpoie. XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEH cpelibl COETUHEHUAMU cepbl (KUCIOTHBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro NMpea0TBpaIlleHuUsI.

OOmast xapaktepuctuka »31eMeHTOB VA-rpymmbel. OcoOEHHOCTH CTPOEGHHST AaTOMOB, XapaKTEpHblE CTENEeHU OKUCIEHUS. A30T,
pacrnpocTpaHeHHe B Mpupoje, Gpuandyeckue U XMMHUYecKrue cBoicTBa. KpyroBopor a3ora B mpupoje. AMMHAK, €ro Gpu3ndeckue U XUMHUECKHe
CBOMCTBa, NOJy4YeHue U npumenenue. Conmu aMMOHUS, UX (PU3NYECKHE U XUMUYECKHEe CBOICTBA, npuMeHeHue. KauecTBeHHas peakiysi Ha HOHBI
aMMOHHUA. A30THas KUCIIOTA, €€ MojlyueHue, PU3ndeckue 1 XuMU4ecKre CBOMCTBa (00I1IKe KaK MPeACTaBUTENS Kacca KUCIOT U crieupuyecKue).



Hcnonp3oBaHue HUTPATOB U COJEH aMMOHHUS B KaueCTBE MHUHEPANbHBIX YAOOpeHHH. XUMHUYECKOE 3arpsi3HEHHE OKpPY)KAIoLIeH Cpeabl
COEAMHEHUSMH a30Ta (KHUCJIOTHBIE NOXAM, 3arps3HEHUEe BO3[Ayxa, MouBbl U BoJgoéMoB). Pocdop, amrorponHsle mMoaupuxauuu Qocdopa,
¢usnueckue u xumuueckue cpoictBa. Oxcun ¢ochopa (V) um dochopHas kuciaora, GU3NUECKHE U XUMHUYECKHE CBOMCTBA, IMOIyYEHHE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX YI0OPEHUH.

OOmas xapaktepuctuka 37eMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHH OKHCICHHSA. YTIEPOZ,
QJUIOTPONHbIE MOAU(UKALNU, PACHPOCTpAaHEHHE B INpHUpoJe, (U3NYECKHEe U XMUMHYEecKHe cBOMCTBAa. AncopOuus. Kpyrosopor yriepoaa B
npupoge. OKkcuasl yriepoja, WX (U3NYECKHEe W XMMUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI, IOJIyY€HHE M TNPUMEHEHHE.
DKoJIorHYecKue mpoOIeMbl, CBSI3aHHbBIE ¢ OKCHoM yriepoaa (1V), runores3a riio6aibHOr0 MOTEIUICHUS KIIMMaTa, MapHUKOBBINA AP dekT. YroapHas
KuciaoTa U e€ comu, uX (U3MYeCKHe M XMMUYECKHE CBOMCTBA, IMOJy4eHHE W TNpuUMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-MOHBI
Hcnonb3oBanue kapOOHATOB B ObITY, MEAMLIMHE, IPOMBIIIICHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHauasIbHBIE TOHSATHS OO0 OpPraHMYECKHX BEIIECTBAX KAaK O COCIUHEHHMAX yriepoja (MeTaH, 3TaH, STWIEH, aleTWUJICH, 3TaHOJM,
[JIMLEPHH, YKCYCHAsl KUCI0Ta). [IpupoIHble HCTOYHUKH YIIIEBOJOPOIOB (yroJib, IPUPOHBINA ra3, He(Th), IPOAYKTHI X MepepadoTKH (OCH3UH),
UX POJIb B OBITY U POMBIIIICHHOCTH. [I0oHATHE 0 OMOJIOTHYECKH BaKHBIX BEIIECTBAX: XKHUpaX, OeIKaxX, yriieBoIaX — M UX POJIH B )KU3HU YEIOBEKA.
MarepuanbHOe €ITMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCINHEHHH.

Kpemnnid, ero puznueckre n XMUMUYECKAE CBOWCTBA, MOJydyeHHe u npuMeHenue. CoenHeHus KpeMHUs B pupose. O0mue npeacTaBieHus
00 okcuzae kpemHus (IV) u kpemHueBoil kucnore. CuiaMKaThl, UX HCIOJIB30BaHUE B OBITY, B IPOMBILUICHHOCTH. BaxkHelinme cTpouTesbHbIe
MaTepHalibl: KEepaMuKa, CTEKIO, IIEMEHT, OeToH, ene300eToH. [Ipobimembl 0e30macHOr0 WCHOIB30BAHUS CTPOUTENBHBIX MAaTEpHANIOB B
MIOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI, NMPOBEAECHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-HOHBI U
HaOJI0ICHNE TPU3HAKOB WX MPOTEKAHMsI, OIBITHI, OTpaKarone GU3NIeCKre U XUMHUECKHE CBOMCTBA TAJIOI€HOB M UX COCTMHEHUH (BO3MOKHO
UCMOJb30BaHUE BUIECOMATEPHATIOB), O3HAKOMIJIEHHWE C oOpaslamMH XJIOpUIOB (raJloTeHUJOB), O3HAKOMJIEHHE ¢ oOpasuamu cepsl U €€
COeMHEHUSMH  (BO3MOXKHO HCIOJB30BaHME BHJIEOMATEPUANOB), HAONIOJEHHWE Tpolecca OOYrIIMBaHUS caxapa TOJ JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yUeHUE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI KUCIIOTHI, POBEICHHE KaueCTBEHHOM peakiuy Ha
cynb(ar-uoH W HaONIOJEHHWE TNpHU3HAKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PM3MYECKUMH CBOWCTBAMH a30Ta, (ocopa W MX COSTUHEHHN
(BO3MOXXKHO HCIMOJIB30BAaHUE BHEOMATEPHATIOB), oOpa3lamMH a30THBIX U (GochOpHBIX yn0OpeHui, moigydeHue, coOMpaHue, pPacHoO3HABaHUE U
M3ydeHHe CBOWMCTB aMMHaKa, MPOBEJICHNE KAUYeCTBEHHBIX PEaKIWi Ha MOH aMMOHHUS W (ocdarT-HOH W M3ydeHHE NPU3HAKOB MX NPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHONW a30THOW KHUCIOTHI C MeJbl0 (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpHANIOB), HM3y4YEHHE MOAEIeH
KPUCTAJUTMIECKAX PEHIETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIIEHHE C TPOIIECCOM aJCcOpPOINU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yrJI€M U yCTPOICTBOM MPOTHUBOTrasa, NOJy4YeHue, coOupanue, paclio3HaBaHUE U U3yYeHHE CBOMCTB YIJIEKHUCIIOrO ra3a, MPOBECHNE Ka4ueCTBEHHBIX
peaknmii Ha KapOOHAT W CHIIMKAT-HOHBI M W3YyUeHHE MPU3HAKOB UX MPOTEKAHUsS, O3HAKOMIICHHE C MPOIYKIIMEH CHIMKATHON MPOMBIIUICHHOCTH,
pelIeHre HKCIePUMEHTAIBHBIX 33134 10 TeMe «BaxxHel1e HeMeTalIbl U UX COeIUHEHUS.

MeTasibl M MX COEIMHEHHUS



OOmiasi xapaKTepUCTHUKA XMMHYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHWH HMX MOJIOKEHHS B lleproamueckoil cuctemMe XMMHUYECKHX
anemenToB /JI. 1. MenneneeBa u crpoeHus atoMoB. CTpoeHue MeTauioB. MeTaindeckasl CBsi3b M METAJUINYECKasi KPUCTAIUINYECKasi PelIETKa.
DNEKTPOXUMHUYCCKHNA Psii HAMPSOHKCHU MeTauioB. OU3MYeckrue W XUMUYECKHe CBOWCTBAa MeTayuioB. OOmme crmocoObl MOTYYeHHS METaJlIoB.
[lonsTre 0 KOpPpO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT Koppo3uu. CmiaBbl (CTallb, YYTyH, AIOPaIOMUHUHN, OpoH3a) U HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[llenounble MeTtamibl: nojoxkeHue B [lepmoandeckoil cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpoeHHE UX aTOMOB,
HaxoXJieHue B mpupoje. Pusnueckue M XUMUUYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kanusi). OKCUAbBl M TUAPOKCUABI HATPUS U Kajusl.
[IpuMeHeHne MEenoYHbIX METAJUIOB U UX COETMHEHMII.

[[lesr0uyHO3EMENBHBIE METAIBI MAarHUM M KAJIBLMU: noJioxkeHue B [lepuonnueckon cucrteMe xumuyeckux anemeHtoB . M. Menaeneesa,
CTPOEHHE UX aTOMOB, HaxOXJeHue B npuponae. Puznueckue U XMMUYECKHE CBOMCTBA MarHus W KajblMs. BaxHeimue coeaMHEHUs KalbLUs
(okeun, rugpokcus, cosn). JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuil: nonoxenue B Ilepumonnueckoin cucreme xumuueckux snemeHToB . M. MenneneeBa, cTpoeHHE aToMa, HaXOXIACHUE B
npupoje. Pu3nvecKre U XUMHYECKHAE CBOMCTBA allFOMUHUS. AMMOTEpHBIC CBOMCTBA OKCH/IA M TUAPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuoguueckoit cucteme xumudeckux anemeHToB . . MenaeneeBa, CTpoeHHE aToMa, HaXOXKJAEHUE B MPUPOJIE.
dusnueckue U XUMUIECKHUE CBOMCTBA xele3a. OKcuIbl, THAPOKCcH bl U conu xenesa (11) u sxenesa (1), ux coctas, cBOWCTBA U MMOTyYCHHE.

Xumuueckuii 3xcnepumenm:

03HAKOMJICHHE C 00pa3laMy METAJJIOB U CIJIABOB, MX (PM3MUYECKUMHU CBOMCTBAMH, U3YUYCHHE PE3YIHTATOB KOPPO3UU METAIIIOB (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHJA KalblMs M HATpUs C BOJOW (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), HCCJIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOpPEHUs JKele3a B KUCIOpOAE (BO3MOXHO HCIIOJIb30BAHUE
BUICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHKS KAUeCTBEHHBIX PEaKIUi HAa MOHBI: MarHusl, KaJbllHs, aJFOMUHUS, [IMHKA, sxene3a (1) u xenesa (1),
meau (Il), HabmtoneHue M omMcaHUE MPOLIECCOB OKpaIIMBaHMs IUIAMEHM HOHAMHU HATpHs, Kalus M KajblUs (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), UCCIeA0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA AIFOMUHUS M TUAPOKCH/IA IMHKA, PEIIeHHE SKCIIePUMEHTANIBHBIX 33/1a4 T10
Teme «BaxkHelme MeTalIbl U UX COCIMHEHUSI.

XuMus M OKpy:Kamowmas cpeaa

BemectBa n MaTepuasnbl B TOBCEIHEBHOM KU3HU 4YenoBeKa. be3onacHoe Mcnoap30BaHUE BELIECTB M XMMUUYECKUX peakiuil B ObITy. [lepBas
MOMOIIIb MPU XUMUYECKUX 0KOTaX U OTPABIICHHUSIX.

XUMUYeCcKoe 3arps3HEHHE OKpYXKaroulell cpenpl (MpeaenbHas JomycThMasl KoHIeHTpauus Beulects, naiee — IIJIK). Poap xumuu B
pEIIeHUN PKOJIOTUYECKUX MPOOIEM.

Xumuueckuii IKCnepumenm:

M3y4eHHne 00pa3iioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTEpUaIbl).

Meostcnpeomemnvwie ceasu

Peanu3arust MEXMPEIMETHBIX CBSI3CH MPH M3YYCHHH XUMHH B 9 KJlacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HayYHBIX TIOHITHH, TaK ¥ TIOHSITHH, SBISTIONTUXCSI CACTEMHBIMH JIJIS1 OT/ICIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIM3, CUHTE3, KIacCH(HUKAIUs, MEPUOIUIHOCTD,
Ha0II0IcHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHUE, U3MEPEHHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3PP EeKT, TEXHOIOTHSI, MAaTEPHAJIbI.

®dusnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PaJHOAKTUBHOCTb, MOJEKYJA, 3IEKTPUUECKUU 3aps,
MIPOBOJIHUKH, TTOJIYIPOBOJHHUKHU, IUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHHE BEIIECTBa, Ta3, PacTBOD,
PacTBOPUMOCTh, KPHCTAJUIMYECKasi PENIETKA, CIUIABHI, (PM3UYECKHE BEIIMUYUHBI, CIUHUIBI U3MEPECHHs, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETEHI,
3BE361, CoHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa, 3KocUCTEMA, MUHEPAIBHBIE YIOOPEHUS, MUKPOIJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATCIILHEIC
BEIIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOMTAEMBbIE, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI IO XMMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImuHOCTHBIC PE3YyIbTaThl OCBOCHUA MPOTpaMMbl OCHOBHOTI'O O6IJ_I€F0 06pa3013aH1/1;1 JOCTUT'alOTCA B XOJ€ OGy‘-IGHI/ISI XUMHUHU B €JUHCTBC
yueOHOI M BOCIMTATENILHON AEATENbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMH POCCUICKUMM COLMOKYIBTYPHBIMU U J1yXOBHO-HPABCTBEHHBIMHU
HCHHOCTAMHU, IIPUHATBIMU B O6H.[€CTB€ mpaBujiaMM W HOpMaMu IOBCACHUA U CHOCO6CTByIOT nponeccaMm CaMoOIlIO3HAHHA, CaMOPA3BUTUA U
COLMAJIN3ALUHU 00YYaOLINXCS.

JImuHOCTHBIC PE3YIbTATHI OTPAKAOT 'OTOBHOCTDH 06yqafoumxca PYKOBOJACTBOBATHLCA CHUCTEMOM MO3UTHUBHBIX OECHHOCTHBIX OpI/IeHTaLII/Iﬁ u
paclIMpeHue ONbITa AesITEIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOULICHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAyYHOMY HACIIEAMIO, TOHUMAaHUs 3HAYCHUS XMMUYECKON
HAYKH B KU3HH COBPEMEHHOTO O0IIECTBa, CIOCOOHOCTH BIIAJIETh JJOCTOBEPHON MH(OPMAIUEH O ePEeIOBBIX TOCTHKEHUSAX U OTKPBITUSX MHPOBOM
Y OTEYECTBEHHOM XMMMHU, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IPEJCTABICHNUS O COLUAIBHBIX HOPMAax M MpaBWJIaX MEXJINYHOCTHBIX OTHOLICHHH B KOJUIEKTHBE, KOMMYHMKATUBHOM KOMIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOH, Y4eOHO-NCCIIeI0BATEILCKON, TBOPYECKOM U JPYrHX BUAAX JESTEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM
JeSITeIbHOCTU TPH BBIOJHEHUN Y4€OHBIX, [T03HABATENBHBIX 3314, BHIMOJIHEHUN XUMHYECKUX 3KCIIEPHUMEHTOB, CO3JaHUU yYEOHBIX MPOEKTOB,
CTPpEMJICHHA K B3aUMOIIOHHMMAHUIO W B3aWMMOIIOMOLIM B ITPOLECCE ITOH yqe6H0171 JACATCIIbHOCTH, I'OTOBHOCTH OIICHUBATH CBOE IIOBECACHUC U
IIOCTYIIKU CBOMX TOBAPUIIEH C IO3UIIMY HPABCTBEHHBIX U NPABOBBIX HOPM C YUETOM OCO3HAHMS ITOCJIECTBUI MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOTI'0 MO3HAHUS

MHUPOBO33PEHUYECKUE NIPEICTABICHUS O BEIIECTBE U XMMHUYECKON PEaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
COCTAaBJIAIOIINE OCHOBY JJIS TIOHUMAHWA CYIIHOCTH HEly‘IHOfI KapTUHBI MUpa, NPpCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUA IIPUPOIDLI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOMN CPENOH, O POJIM XMMHH B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

IMO3HABATCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IOJTYYCHUC HOBBIX 3HAHUHA 110 XHUMHHU, H€O6XOI[I/IMI)I€ JJIsL 00BSICHEHHUS Ha6J'IIOI[a€MI)IX
MPOLIECCOB M SIBJICHHH, MO3HABATENbHOM, MH(POPMALMOHHON M YMTATENbCKOM KYJIbTYpbl, B TOM YHCIE€ HAaBBIKOB CaMOCTOSATEIBbHOM paboThI C
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMH UH(POPMALIMOHHBIX TEXHOJIOTU;

UHTEpeC K OOyYeHHIO U TMO3HAaHUIO, JI0003HATEIbHOCTb, TOTOBHOCTb M CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K 0CO3HAaHHOMY BBIOOpPY HANPaBICHHOCTH U YPOBHS 0OyueHUs B JallbHEHIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHE IEHHOCTU >XM3HU, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHE
MOCTIE/ICTBUM M HENpUSATHE BPEIHBIX MPUBBIUEK (YMOTPeOJECHHs AJKOToisi, HAPKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOJIIOJCHHS MpaBUII
0€30MacHOCTH NP OOpalleHNH ¢ XMMUUYECKUMHU BEIIECTBAMU B OBITY U pealIbHOM JKU3HH;



5) Tpy10BOT0 BOCTIMTAHUS:

HWHTEpEC K MPAKTHYECKOMY M3yUEHHUIO MPOodEeCcCHil M Tpyaa pa3IMIHOrO POJIa, YBOKEHUE K TPYAY U pe3yibTaTaM TPYJIOBOH JEITEIbHOCTH, B
TOM YHCJIE HAa OCHOBE TNPUMEHEHUS NPEIMETHBIX 3HAHUU 10 XUMHUH, OCO3HAHHBIA BBHIOOP HWHAWBHUIYATBLHOW TPACKTOPUU MPOJOIKCHHUS
oOpazoBaHHs ¢ Y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIISCTBEHHBIX MHTEPECOB M IOTPEOHOCTEH, YCHEIIHOU
npodecCHOHAEHOM JIEATEIILHOCTH U Pa3BUTHUSL HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJaliTHPOBATHCS B MPOQPECCHOHAIBHOMN Cpe/ie;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS:

IKOJIOTHYECKH I1e7eco00pa3Hoe OTHOIIEHUE K IPUPOJIE KaK HCTOYHUKY )KM3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAHUE IICHHOCTH
3I0pOBOr0 M 0€30IacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3WYECKOMY W IICHXHUYECKOMY 3J0POBBIO, OCO3HAHHE
[IEHHOCTU COOIIOICHUS TIPaBHJI OE30MACHOTO MOBEICHUS MPU PadOTE C BEIISCTBAMH, a TAK)KE B CUTYAIHSIX, YTPOKAOIIMX 30POBBI0 M JKU3HH
JIFOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, IMOJIydaeMbIe MPH HM3YYCHWHM XUMHH, Ui PEIICHUsS 3a7ad, CBA3aHHBIX C OKPYXKAIOMIEH MPUPOIHON
CpeJI0ii, 17IS TIOBBIIICHUSI YPOBHS dKOJIOTUYECKOM KYIbTYPbI, 0CO3HAHUS TI100aIBHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM U MyTel UX pelIeHus
MOCPEJICTBOM METOJIOB XHUMHUHU, IKOJOTHYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B I103HABaTEIbHOM, KOMMYHUKATHBHOW H
COIIMAJIbHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe meranpeaMeTHBIX PE3yJIbTaTOB BBIICISAIOT 3HAUYMMBbIe g (HOPMHUPOBAHMS MHUPOBO33PEHHUs OOIICHAay4HbIE MOHATHS (3aKOH,
TEOpHs, TPHUHIIUII, THIIOTe3a, (aKT, CUCTEMa, MPOIECC, IKCIICPUMEHT U JIPYroe.), KOTOPhIE MCIOIB3YIOTCS B €CTCCTBCHHO-HAYYHBIX YYCOHBIX
mpeIMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3TUX MPEAMETOB (OPMUPOBATH MPEACTABICHHWE O LIEJIOCTHOM HAy4YHON KapTHHE MHUpa, U
VHUBEpCaJIbHbIC yaeOHBIC ACHCTBHSI (ITO3HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYJIATUBHBIC), KOTOPhIE 00ECIIEYMBAIOT (DOPMHUPOBAHIE TOTOBHOCTH
K CaMOCTOSITEIbHOMY TJIaHUPOBAHUIO U OCYILIECTBICHUIO YIeOHOM IeATEIHHOCTH.

IMo3naBaTebHBIE YHHBePCcAJbHbIE YUeOHbIE el CTBUS

ba3oBble JJornueckue geMcTBUA:

YMEHUS UCIOJIH30BaTh MPUEMBI JJOTHYECKOTO MBIIIJICHUS TP OCBOCHUU 3HAHUN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUHN (BBIACIATH MX
XapaKkTepHble MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMHU MOHITHIMH), UCIIOJIB30BaTh MOHITHS Al OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUH, BBIOMpATh OCHOBAHMSI M KPUTEPUHU JUIsSI KIACCH(PUKAIIMN XMMHUUYECKHX BEIIECTB M XUMHUYECKUX PEAKIMi, YCTaHABIMWBATh MPUUYUHHO-
CIIEJICTBEHHBIC CBS3M MEXKAY OOBEKTaMH U3YUEHHUs, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTHBHBIC, NEAYKTUBHBIC, [0 aHAJIOTUH), NENaTh
BBIBOJIBI U 3aKJIIOUCHUS;

yMEHHE TMPUMEHSITh B TpOIlecce IO3HAHUs TOHATUA (IpeIMEeTHble U METampeAMETHBIE), CHMBOJMYECKHE (3HAKOBBIE) MOJIEINH,
WCIIONIb3YEMBbIE B XHUMHH, MPE0oOpa3OBBIBATH IMUPOKO MPUMEHSEMbIE B XHMHUHU MOJCIIbHBIC TPEACTABICHUS — XUMHYECKHH 3HaK (CHMBOJI
JJIEMEHTa), XUMHUYeckas ¢GopMylla M ypaBHEHHE XHUMHUYECKOW pPEaKIMH — MPHU PEIICeHWH Y4eOHO-TIO3HABATENBHBIX 3alady, C YYETOM ITUX
MOJICJIBHBIX TPEJCTABICHUN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKKH HM3YYa€MbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKUX PEaKIWi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U TPOTHUBOpPEUMs] B HM3yUaeMBIX MpoIleccax u
SIBJICHUSAX.



ba3oBble ucciaenoBarebCKue AeHCTBHA:

YMEHHUE HCIIOJIb30BaTh IOCTABJICHHbBIE BOIPOCHI B KA4eCTBE MHCTPYMEHTA IIO3HAHUS, a TAaKXKe B KauyecTBE OCHOBBI JUIsl (pOpMUPOBaHUS
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CY)KJIEHUN;

IIPUOOPETEHUE OMNbITA 0 IUIAHUPOBAHHUIO, OPTaHU3AlMM M IPOBEIECHUIO YYCHMUYECKUX SKCIIEPUMEHTOB, YMEHHE HaO0JaTh 3a XOJO0M
mporecca, CaMOCTOSTEILHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyIupoBaTh OOOOIIEHHUS W BBIBOJBI MO pe3yjibTaTaM MPOBEIEHHOIO OIIBITA,
HCCIIEI0BaHMs], COCTABIIATh OTYET O IPOEIAHHON padoTe.

Pabora ¢ undopmanmeii:

yYMEHUE BBIOMpaTh, aHAJIU3UPOBaTb W HHTEPIPETUPOBATh MH(OPMAIMIO pa3IM4YHBIX BUIOB M (POpPM NIpeACTaBICHUs, MOJIyYaeMyl U3
Pa3HbIX MCTOYHUKOB (HAy4HO-TIOIYJIIpHAs JINTEpaTypa XMMHYECKOI'O COJEp)KaHus, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHETa), KpUTHUECKU
OLIEHUBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE MPUMEHSATh Pa3IMYHBIC METO/BI U 3aIPOCH TIPU MOKCKEe U 0TOOpEe MHPOPMALIMU U COOTBETCTBYIOUINX ITAHHBIX, HEOOXOIMMBIX IS
BBINOJIHEHUS] y4eOHBIX M IO3HABATENBHBIX 33Ja4 ONPEAEIEHHOTO THIA, NPUOOpPETeHUE OMbITa B OOJIACTH MCIIOJIb30BAaHHUS MH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYIbTYpPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BHIOUPATh
ONTUMAJIbHYIO0 (OpMY MpPEACTaBICHUS MH(POPMALMKU U WUIIOCTPUPOBATH pEIIaeMble 3a7auyd HECIOXKHBIMM CXEMaMH, JuarpaMMamu, JpyTUMU
dbopMamu rpaduKu U UX KOMOUHAIHSIMU;

YMEHHE HCIOJIIb30BaTh U AaHAJIU3UpPOBaTh B Ipolecce y4eOHOW M HCCIIEOBATENIbCKOM JEATeNIbBHOCTH HMH(OPMAIMIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOT0 X0341iCTBA U TPAHCIIOPTAa HAa COCTOSTHUE OKPY’KAIOLIEH MPUPOTHON CPEJIbI.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHUS 33/1aBaTh BOIPOCHI (B XOJ€ AMAIOra M (WIK) TUCKYCCHH) TI0 CYIIECTBY OOCYXIaeMOW TeMbl, ()OPMYIHPOBATH CBOU MPEATIOKCHHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS NIPEUI0KEHHON 3aja4n;

YMEHHUSI TIPEACTABIATh MOJyYEHHbIE Pe3yIbTaThl O3HABATENbHON JESATENILHOCTH B YCTHBIX U MMCbMEHHBIX TEKCTaX; J€NaTh MPE3EHTALUI0
Pe3ybTaTOB BBHIMOJIHEHUS! XUMHUYECKOTO 3KCIEPUMEHTa (J1a00paTOpHOro OMbITa, JTabopaTOpHON paboThI MO HCCIIEIOBAHUIO CBOICTB BEILECTB,
y4eOHOTO MPOEKTA);

YMEHHUS Y4eOHOIro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIbHON U MCCIEI0BATEIbCKON JIEATEIBHOCTH NPU PEIIEHUH
BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIJIACOBAHMSI MO3ULUI (00CYXIEHUS, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOp/AMHAIIMSI COBMECTHBIX JICHCTBUH, onpeieNieHre KPUTEPHUEB MO OLIEHKE KaueCTBa BHIIIOJHEHHOM paboThl U ApyrHe).

PeryasiTuBHbIe yHMBepcaJbHbIe y4eOHble eificTBUS:

YMEHHE CaMOCTOSITENIbHO ONpEeAeNATh LU JAEATeNbHOCTH, IUIAHUPOBAaTh, OCYILECTBIIATh, KOHTPOJIMPOBATH W MpPHU HEOOXOAMMOCTHU
KOPPEKTUpPOBaTh CBOIO JI€ATEIbHOCTh, BBIOMpaTh HaubOonee 5>PQEKTUBHbIE CINOCOOBI pemieHus Y4eOHBIX M IO3HABaTEJIbHBIX 3a]ad,
CaMOCTOSITEJILHO COCTABIIATh WJIM KOPPEKTUPOBATh MPEAIOKEHHBIN alrOpUTM JEHCTBUI NP BBIOJHEHUM 33JaHUI ¢ YYETOM MOITYYEHHS] HOBBIX
3HaHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLEHUBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yjbTaTa 3asBJICHHOW IIeNM, yMEHHE
HCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, ITPEIIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJBbTATHBI



B cocraBe mpenMeTHBIX pPe3yibTATOB IO OCBOEHHUIO O0SM3aTENBHOIO COACp)KAaHUS, YCTaHOBIIEHHOTO JaHHOW (eaepanbHON paboueit
IIPOrpaMMOii, BBIIEISIIOT: OCBOEHHBbIE OOYYarOIMMUCS Hay4yHble 3HaHUS, YMEHHUA U CHOCOObI JEHWCTBU, cnenuduueckue uis MpeIMETHOM
obnacTu «XuMHs», BUABI JACSITEIBHOCTH 10 MOJIYYECHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaln, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3TUYHBIX
y4€OHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyuenus B 8 kijacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPakaTh C(HOPMUPOBAHHOCTH y OOYYArOIIUXCS

YMEHUU:
[ ]

PacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUI 2JIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEILIECTBO,
cMech (OHOpPOJIHAs U HEOJHOPOIHAsI), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAasi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl J10JI1 XMMHUYECKOIO 3JI€EMEHTa B COEAMHEHUH, MOJIAPHBIM 00BEM, OKCUA, KUCIOTa, OCHOBAHME, COJlb,
3JIEKTPOOTPHUIATEIIHOCTh, CTETIEHb OKUCIICHUS, XMMHUYECKas peaKiusi, KIaCCU(PHUKAIMSI PEaKIHUi: peaKuu COSAMHEHHsS, pPeaKIuH
pa3oKeHUs, peaklMu 3aMEelICHUs, peaklMl OOMEHa, 9K30- U 3HJOTEPMUYECKHE PEaKIUH, TeIJIOBOM »(PQeKT peakuuu, sapo aToma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTab, paJlyC aTOMa, XUMUYECKasl CBSI3b, MOJISIPHAS U HENOJISpHAsl KOBAJIEHTHAsI CBSI3b, NOHHAS
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAaCCOBas J10JIs BElIeCTBA (IIPOLEHTHAs! KOHLIEHTPAIs) B PacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XWMHUYECKUX TOHATUH M NPUMEHATh OTH MOHATUS IPU ONHCAHMM BEIECTB U UX
IIPEBPAILCHHUI;

UCIOJIb30BATh XUMUYECKYIO CHMBOJIUKY JUISl COCTaBJIEHUS (POPMYIT BELIECTB U YPAaBHEHUH XMMHUYECKUX PEaKLIUH;

OTIPEJIeNIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COCIMHEHUSX, CTETICHb OKHCIICHUS HJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
MIPUHA/IJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIAaCCy COEAMHEHMN 1o ¢opMysiaM, BUJ XMMHUYECKOHN CBSI3U (KOBaJEHTHAs U MOHHAs) B
HEOPraHUYECKUX COCIUHECHMUSIX;

packpbiBaTh cMbIca [lepuonnueckoro 3akona J[. V1. Menneneesa: 1eMOHCTpUPOBATh TIOHUMAHUE NIEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX AJIEMEHTOB OT MX MOJIOKeHUs B llepuonnueckoil cucreme, 3aKOHOB COXpAaHEHHUS] Macchl BELIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHMs, 3aKOHa ABOTaJipo;

OINMCHIBATh M XapaKTepHu30BaTh TabnuuHyo Gopmy [lepuonnyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATUS «TJ1aBHAas
noarpynna (A-rpynna)» u «obounass noarpynna (b-rpynma)», manble u OoJblive NEpUOAbl, COOTHOCUTH O0O3HAu€HUs, KOTOpHIE
umerotcs B Tabnuue «llepmommueckas cucrema xumuueckux sieMmeHToB J[. M. MenaeneeBa» ¢ YUCIOBBIMH XapaKTepUCTHKaMU
CTPOEHHSI aTOMOB XMMHYECKUX AJIEMEHTOB (COCTaB M 3apsl sjpa, oOllee YHCIO 3JIEKTPOHOB M paCHpelesIeHHe UX MO 3JIEKTPOHHBIM
CIIOSIM);

KJIacCCU(UIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHE BEIIECTBA, XUMHUYECKHE peakluu (M0 YUCIy U COCTaBYy yYacCTBYIOIIMX B
peaKIiu BEIIECTB, M0 TeIIIOBOMY I deKTy);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAAs OMHMCAHUE MPHUMEpPaMU
MOJIEKYJISIPHBIX YPABHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIH;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAaueCTBEHHOIO COCTaBa, BO3MOXKHOCTH MPOTEKaHUS XMMHYECKUX
MPEBPALICHUI B pa3IUYHbBIX YCIOBUSX;



BBIYHCTIATh OTHOCHUTEJBHYIO MOJICKYISPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAaCCOBYIO IO XHMHYECKOTO 3JIeMeHTa Mo (opMmylie
COCJIMHEHM S, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, IPOBOAMUTH PACUETHI [0 YPABHCHUIO XUMUYIECKOM PEAKIUY;

MPUMEHSITh OCHOBHBIC OIICpAIlMM MBICIUTEIBHOW ACATEIBHOCTH — aHaJW3 M CHHTE3, CpPaBHEHHE, O00OOIICHHE, CHUCTeMaTH3alHIo,
KJIacCU(DMKALIMIO, BBISBICHUE TPUYUHHO--CICJACTBEHHBIX CBS3€W — Ui M3Yy4YCHHsS CBOWCTB BEIIECTB M XHUMHYECKHX pEaKIUi,
€CTECTBCHHO-HAYYHBIEC METOIbI ITO3HAHUS — HAOJII0ICHUE, H3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (pealbHBIA U MBICIICHHBIN ),
CIIeZIOBaTh MpPaBHUJAM TIOJB30BAHUS XMMHUYECKOW IMOCYA0H W 11ab0paTOpHBIM O0OpYJOBaHWEM, a TaKXKe NpaBWIIaM OOpalleHHs ¢
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSIMH IO BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB IO IMOJYYCHUIO U COOMPAHUIO
ra3o00pa3HbIX BelIecTB (BOJAOPOAA W KHUCIOPOJA), MPUTOTOBICHHIO PACTBOPOB C OMPEACIEHHON MacCOBOM MOJIEH pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M TMPOBOJUTH XMMHUYECKHUE DKCIEPUMEHTHI 1O PACIIO3HABAHUIO PACTBOPOB INEIOYEH M KHUCIOT C MOMOIIBIO
WHJIUKATOPOB (JIakmyc, (heHoadTaaenH, METUIOPAHXK U IpyTUe).

K konmy oOyuenus B 9 kjacce mpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTH y OO0yUYAIOUTUXCS

YMEHHUI:
[ ]

PacKpbIBaTh CMbIC]I OCHOBHBIX XUMUYECKUX MMOHATHI: XUMUYECKUHN JIEMEHT, aTOM, MOJIEKYJIa, NOH, KATUOH, aHUOH, [IPOCTOE BELIECTBO,
CJI0)KHOE BEIIECTBO, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKas peaKlus, XUMHUUECKasl CBSI3b, TEIJIOBOM
3G deKT peakuuu, MOJb, MOJSPHBIA O0BEM, PacTBOpP, IJIEKTPOJMUTHI, HEIIEKTPOJIUTHI, AJIEKTPOJIUTHUYECKAs AMCCOLMALMS, PEaKIHUU
HMOHHOIo oOMeHa, KaTajau3aTop, XMMHYECKOe paBHOBECHE, OOpAaTUMbIE U HEOOpAaTHUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKIMM, OKUCIUTENb, BOCCTAHOBUTEIb, OKMCICHUE U BOCCTAHOBIIEHHE, aJNIOTPOIUs, aM(pOTEpHOCTh, XUMUYECKasl CBA3b (KOBaJECHTHas,
WOHHAsI, METaJUIMYECKas), KpUCTAJUIMYECKas peli€Tka, KOppO3Hsl METAJUIOB, CIUIaBbl, CKOPOCTh XMUMHUYECKOM pPEAKIUH, MPEAEIIbHO
nonycrumas konuentpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHATUH M NPUMEHATH OTH MOHATUS NpPU ONHCAHMM BEIIECTB M UX
IIPEBPAILCHHUI;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS! (POPMYII BEIIECTB M YpaBHEHHH XMMUYECKUX peaKiuil;

OIIPEAEIATh BAJCHTHOCTb M CTENEHb OKUCJICHMS XHMHUYECKHX DJJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, NPUHAMIEKHOCTH
BEIIECTB K ONpENeNEHHOMY KJIacCy COEIUHEHUH mo (opMmyiaM, BHJ XUMHUYECKOH CBA3M (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas) B
HEOPraHUYECKUX COEJMHEHUSX, 3apsijJ MOHA IO XMMHUYECKOW (opmyie, XapakTep cpelbl B BOJHBIX PacTBOpaX HEOPTaHUYECKUX
COEIMHEHMH, TUIl KPUCTAJUINYECKOM PEIIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBaTh cmbica [lepuonnueckoro 3akona /I. . MenneneeBa u 1eMOHCTpUPOBATh €0 OHUMaHUE: OMUCHIBaTh U XapaKTepU30BaTh
tabnnunyo Qopmy Ileproguueckoil cCUCTEMBI XMMHMUYECKHUX 3JIEMEHTOB: pa3iuyarh IMOHITHUS «TJaBHas noarpynna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble u O0NbLIME MEPUOABI, COOTHOCUTH 0003HAUEHUs, KOTOPble MUMEIOTCS B MEPHOAMYECKON
TabJyuIe, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps sSApa, oOlIee YnciIo IEKTPOHOB
U pacnpeesieHue UX Mo JIEKTPOHHBIM CII0SIM), O0BSICHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB U MX COEJIMHEHHH
B IIpe/ieax MaJbIX MEPHOJIOB U IVIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;



KJIACCU(UIIUPOBATH XUMUUYECKUE DIIEMEHTHI, HEOPraHMUECKHE BEIIECTBA, XUMUYECKHE Peakiuu (TI0 YHCITy U COCTaBYy YYacCTBYIOIIMX B
pEaKIuy BEMIeCTB, MO TEIIOBOMY 3((EKTy, 0 U3MEHEHHUIO CTENEHEH OKUCICHHUS XUMUYECKUX JIEMEHTOB);

XapaKTEepU30BaTh (OMUCHIBaTh) OOUIME W CHeNUPUUSCKHE XUMHYECKHE CBOMCTBAa IMPOCTBIX W CIOXKHBIX BEIIECTB, ITOJITBEPKIAst
ONKMCaHUE TPUMEPAMU MOJICKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIMil;

COCTABJIATh YPABHEHUS AJIEKTPOIUTUYECKON IUCCOLMALMU KHUCIIOT, IIEJIOYEH U COJIEH, TOJIHBIE U COKPALIEHHBIC YPAaBHEHHUS pEaKUHUid
HOHHOTO OOMEHa, ypaBHEHHS PEaKIMH, MOJATBEP)KIAIOIINX CYIICCTBOBAHUE TEHETUYECKOW CBS3M MEXKIY BEIIECTBAMH DPa3THYHBIX
KJIaCCOB;

PacKphIBaTh CYIIHOCTh OKUCINUTEILHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUI TTOCPECTBOM COCTABIICHHS DJICKTPOHHOTO OalaHCa dTUX PEaKIU;
MPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTU MPOTEKAHUS XMUMHUYECKUX MpPEBpallCHU B
Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCHUTENBHYIO MOJICKYJSPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO XHMHYECKOTO 3JIEMEHTa 1Mo (opmyiie
COEAMHEHHMS, MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU;

coOMIoAaTh MpaBuUiia MOJIB30BAHMS XUMHUYECKOM MOCYyAOH M JiabopaTOopHbIM OOOpyAOBaHHMEM, a TakKe IpaBuia oOpalleHus C
BELIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSAMH IO BBIIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKHUX OMBITOB IO IMOJYYECHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAKa U YTIIEKUCIIOTrO ra3a);

MIPOBOAMTH PEaKLMH, TOATBEPKIAIOIINE KAaUeCTBEHHBIN COCTaB Pa3IMUHBIX BEUIECTB: PAClO3HABAThH ONBITHBIM MYyTEM XJIOPHUI-, OPOMHUI-
, uonun-, kapbonar-, ¢ocdar-, cunukar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHMS W HMOHBI H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHATh OCHOBHBIC OIEpaIllid MBICIIUTEILHON JESITCIIBHOCTH — aHaJu3 M CHHTE3, CpaBHEHHE, O00O0OIIEeHHE, CHUCTEMaTH3aIHIo,
BBISIBIICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3€W — JJII M3YYEHMs] CBOWCTB BEIIECTB M XUMHUYECKHX DPEAKIMH, €CTeCTBEHHO-HAYUHBIC
METO/IbI IO3HAHUS — HaOJII0IeHNe, U3MEPEHNEe, MOJISTUPOBAHKE, YKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
Pa3zgea 1. BemmecTBo 1 XUMHYeCKHEe peaKkul
[ToBTOpEeHUE U yriryOieHne 3HaHUuM bubmmoreka [JOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
' PYTHEL. L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nommorexa LO

I(peMHI/Iﬁ N UX COCOAUHCHUA

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBA METAIIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 Bubmiorexa OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

N KoumnuectBo yacos JJIeKTPOHHBIE
0
n/ Tema ypoka Bcee Kontpo Mpakru JarTa usyyenus wHppoBbIe
- JIbHbIE yeckue o0pa3oBaTe/ibHbIE
ro
padoThbI padoThbI pecypcbl
1 [Ipenmer xumuu. Ponp XuMu# B KU3HU 1 bu6mmorexa [IOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 MeTOAaX TTO3HAHUS B XUMHH 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYHCTKH MOBapeHHON 1 bubmmorexa LIOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJICRY BT https://m.edsoo.ru/ff0d2aéc
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bu6mmorexa [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U c0XXHBIE BEllleCTBa 1 bubmmorexa [OK
p B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 uomHoreka LO

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 X .B
umieckas opmyna. Banertrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosnb. Mosnsipras bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 ®dU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUUECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Brranciienus komaecTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPABHEHUSIM XMMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanuus XuMUYeCKHX peakui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI bubmmorexa [JOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTIETUCT 0606yq eHHUE U bubmmorexa [OK
H T, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 KonTponbnas padora Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
X X bubmuorexa [JOK
21 Kucnopon — snemMeHT u mpocToe BEIIeCTBO.

O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa [IOK
e B > TOPEHHE). https://m.edso0.ru/ff0d4614
[TonsiTre 00 okcuaax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 naboparopun iqn OMHmnelfHocm bubmoreia LOK
PATOPHITH TP ' https://m.edso0.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoii 3pPexT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXMMHYECCKOM YPaBHCHUH bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIAIX
Tomnuso (He(Th, Yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI zzro bubmorexa HOK
P xS, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTiueckast pabota Ne 3 o teme
26 «Ilonmydenne u coOMpaHue KUCiIopoaa bubmorexa LHOK
7 P PO, https://m.edsoo.ru/ff0d4ae2
U3yUYEHHE €TI0 CBOHCTBY
97 Boopon — 351eMeHT U IpOCTOE BELIECTBO. bubnnoreka [JOK
Haxoxnenue B npupone https://m.edsoo0.ru/ff0d4ddo
28 du3nyecKrue 1 XMMUYECKHe CBOMCTRA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KHCITIOTaX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moy4eHus BOAOPOia B bubnunoreka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o Teme
31 «[Tony4yenue u cobupanue Bogopoa bubmmorexa [OK
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
32 Momnsipasiii 006EM ra3oB. 3akoH ABOTaapo bubmorexa HOK

https://m.edsoo.ru/ff0d542e
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Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

33 rasa o ero U3BeCTHOMY KOJUYECTB bubmorexa [IOK
.. Y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA U 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHEIX bubmorexa HIOK
p 4 https://m.eds00.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa LHOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceleHHbIE 1
37 HEHACHIIIEHHEIE PACTBOPLI. MaccoBas HoJIst bubmorexa LIOK
= p ppL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTrueckast pabota Ne 5 o Teme
38 «IIpuroroBienue pacTBOpOB ¢ bubnuorexa [JOK
onpencnEHHON MacCOBOU J10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTpoasHnas padora Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIaccuUKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenne u XuMHUYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [ToryueHne 1 XUMHUYECKHE CBOWCTBA bub6nuorexa [IOK

OCHOBaHUH

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

44 Kucnotsl: cocras, kinaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonydyeHue U XMMUYECKUE CBOMCTBA KUCIIOT bubmorexa OK
yi https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnnoreka [HOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padora Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'enernueckas cBA3b MEXKIY KiacCaMHu bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O06o001eHre U cucTeMaTr3aIus 3HaHUIA
B i https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIacCUpUKAITTT
51 XUMHUYECKHUX 3JIeMeHTOB. [ToHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
Ilepuoauueckuii 3akoH u [leproanyeckas
52 CI/IfTeMI; XUMHAYECKUX BHGMCETOB pIn Y| bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonpl, rpymmbl, TOATPYIIIHI bubmotexa [IOK
PHOZEL, TPYHIIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubnmnoreka [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
55 CTpoeHue IEeKTPOHHBIX 000T0YEK aTOMOB bubnmoreka [JOK



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

anemMeHToB llepuoanueckoii cucremsr . M.
Meupeneena

https://m.edsoo.ru/00ada6bc

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'0 5JICMCHTA I10

bu6mmoreka [IOK

5 ;OJOI\JZ(:EZZ:;ZBZHGPHOHH%CKOH ceTeMe https://m.edsoo.ru/00ada824
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAyKU U nipakTuku. /. 1. bubnunoreka [HOK
MenpeneeB — y4€HbIN, MIEIArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Hormas xiiriecias codsp https://m.edsogru/OOadac34
60 KoBasneHTHas noyispHas XUMAYECKas CBS3b bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubnuoteka [JOK
62 CTeneHb okuCICHS https://m.edsogru/OOadae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTponbnas padota Ne4 o teme bubnnoreka [JOK
«Ctpoenne atoma. XUMHYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O0o01IeHNE U bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O0o0mIeH e U bub6nuorexa [IOK



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

cUCTeMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O6001ICHNE T
crucTemMaTu3auurs 3HaHUI
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

HOYPOYHOE IINTAHUPOBAHUE

9 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Konur IMpakTu nppospie
Tema ypoka Bcer oHTpo P JarTa usyyenus i pp
n/n JbHbIE YyecKue o0pa3oBaTe/ibHbIE
0
padoThbI padoThbI pecypcbl
[Iepnonnueckuint 3akoH. Ilepuonnueckas
1 cucTeMa XUMMUYECKuX aemMeHToB /1. U 1 bubmorexa LHOK
T https://m.edso00.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
p P https://m.eds00.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca
5 Knaccuukanus XuMU4ecKux peakiui no 1 bubnuoreka [IOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. IToHITHE O TOMOT€HHEBIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.
8 @®akTophl, BIUSAIONINE HA CKOPOCTh 1 bubmmorexa [OK
ppl, . p https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKLUU U MOJIOKEHUE



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

XUMHYCCKOTI'O paBHOBECUA

OKMCINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKON

10 nccorranu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
8 HHat. https://m.edso0o.ru/00adcd68
AJIEKTPOJIUTHI

11 Honuble ypaBHEHUS peaKIil buGnnorexa LIOK

yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHAE CBOMCTBA KUCJIOT U
12 OCHOBAaHUI1 B CBETE IpeACTaBICHUI 00 bubnmorexa LHOK
o bed https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JTUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTABIEHUNA 00 DIIEKTPOJIUTHUECKON bubnmorexa LOK
p P https://m.edsoo.ru/00add8h2
JIUCCOLIMALIAN
14 IlonsTue o ruapoanse coje bubmmorexa LHOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 00600 5
ODHICHUE I CHCTEMATHIAMHA SHARIH https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubnnorexka [JOK
JKCIEPUMEHTAIBHBIX 33729 https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «IIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa [IOK

p A THATI. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMH B PACTBOPAX)»

18 OO01mast xapakTepUCTHKA TaJIOTeHOB. bubnmoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XopoBoaopon. ConsiHast KUCIIOTa,

. bubnmuotexa [JOK

19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,

MMPUMCHCHUC

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



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
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpakTuyeckas padora Ne 2 o Teme

bubmuoreka [JOK

20 «ITonydyeHne CONSIHOM KHCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»
BrruucieHus 1o ypaBHCHHSIM
21 XUMHYECKUX eal}clpnﬁ €CJIU OJIVH U3 bubmorexa OK
PeaKIH, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

99 OO6mras xapakTeprucTruka 3J1eMeHTOB VIA- bubnunoreka [HOK
IpyHIIbI https://m.edsoo.ru/00ade64a
AnIoTpOmHBIE MOAU(UKAITUN CEPBHI.

23 Haxo>1<p €HHUe Cepbl I/I(beé coe I/IHeII)-II/Iﬁ B bubmorexa LHOK

a p f[ https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
CepoBonopo, ctpocHHe, (U3HUECKUC U bubnuorexa [JOK

24 s
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl ceprsl. CepHas KUCIIOTA,

25 (1)I/I3I/IquKI/II; u XI/II\I/[)I/IIIGCKI/IG CBOICTBa bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE IMPOMBIIIJIEHHOTO CItoco0a
26 oI eHIfﬂ CEPHOM KHUCIIOTHI bubmorexa HOK

yi p ’ . https://m.edsoo.ru/00adec8a
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH
CpeIbl COSTMHEHUSIMU CePhI

97 Brruncnenne MaccoBoi 101 BbIXO/a bubmuorexa [JOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-

28 rpynnsl. A30T, paclipoCTpaHEHHE B bubnnoreka [JOK
npupoze, Gu3ndecKkue u XuMUIECKHe https://m.edsoo.ru/00adeeat
CBOICTBa

29 AMMHaK, ero GU3NIECKue 1 XUMUIECKHE bu6mmoreka [IOK



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

CBOMCTBA, IIOJIy4CHUE U IPUMEHEHUE

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

[IpakTrueckas padota Ne 3 o Teme

bu6mmoreka [IOK

30 «[Tonyuenne amMmMuaKka, U3y4eHHE €ro
N v v https://m.edsoo0.ru/00adf180
CBOMCTBY»

31 A3OTHAas KUCIOTa, €€ (hu3ndecKue u bubnmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 oOpeHuii. XMMHUYECKOE 3arpsi3sHCHUE bubmorexa LHOK
YAORPEHIE. 7 P https://m.eds00.ru/00adf518
OKpY>Karolen cpeabl COeTMHEHUIMU
azoTa
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHa}I KI/ICJ'I((i))Ta q)(blzll)an(qeilcne u bubmorexa LHOK

P . https://m.eds00.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIBbHBIX YI0OpeHUH. 3arps3HeHue bubmorexa LOK
PAIBHBIY YA0OP - >arp https://m.eds00.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamMu
VYriepon, pacipocTpaHEHUE B IPUPOJIE, bubnuoreka [IOK

35 .
¢u3nyeckrue 1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmoreka [IOK
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoaa (1V)

37 VYronbHast KUCHOTA U €€ CONn bubmmorexa [JOK

https://m.edsoo.ru/00ae006¢
IIpakTruyeckas padora Ne 4 o Teme
" bubnmuotexa [JOK
38 [TonydyeHnune yriekucioro rasa.

KauecTBennas pcaknuud Ha I(ap60HaT-

https://m.edsoo.ru/00ae027¢



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
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

noH"

HepBOHa‘IaIIBHBIe IIOHATHS 00

bu6mmoreka [IOK

39 OpPraHNYeCKUX BEIIECTBAX KaK O
p B https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpeMmuunii 1 ero coequHeHNs bubmnorexa [IOK
p A https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

41 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bu6mmoreka [IOK
«Baxuelnme HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
KonTponbnas padota Ne3 mo teme

42 «Baxueiimue HeMeTauIbl U UX Bubmorexa ITOK

https://m.edsoo.ru/00ae0e18
COEIMHEHU S
OO6m1ast XxapakTepruCcTHKa XUMHIECKHIX
3JIEMEHTOB — METAJUIOB. MeTajuindecKas
43 CBS3b U METAIUITNYECKAS KPUCTAILUINYECKAS bubmorexa [TOK
. p N https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUe CBOMCTBA
METAJIJIOB
XHUMHUYECKHE CBOMCTBA METALIOB.
44 OIEKTPOXUMHUUECKUIN P HAIPSOKEHUH bubmmorexa [TOK
p p p https://m.edso0.ru/00ael1156
METAILIOB
OO6mme crmocoOb! MOTYYeHUsI METAJLIOB.

45 CruiaBbl. BerauciieHust o ypaBHEHUSIM bubnuoteka [JOK
XUMUYECKUX PEAKLUH, €CIIM OUH U3 https://m.edso00.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH

46 IToHsaTHE O KOPPO3UU METAIJIOB bubmmorexa [TOK

pp https://m.edsoo0.ru/00ael278
Bbub6anorexa [IOK
47 [Ilennounble MeTaIIBI 1

https://m.edso0.ru/00ael4b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

bubmuorexa [JOK

48 O
KOMABL 1 THIAPOKCHIR HaTPHA | Kt https://m.edsoo.ru/00ae14b2
[{enouyHO3EeMeENbHBIE METAIUIBI — KaJIbLUN bubnmoreka [JOK
49 .
Y MarHum https://m.edso0o.ru/00ae15e8
50 Baxneiiimme coeqmHEHUS KBS bubmmorexa [JOK
a H https://m.edsoo.ru/00ae15e8
51 O06o01IeHre U CHCTeMaTU3alus 3HAHUN
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOIBI €€ bubmorexa LHOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 A i
THEOMHHIH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOWCTBA OKCHA U bubnnorexa [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XKenezo
T https://m.eds00.ru/00ae1d86
57 Oxcupl, THAPOKCH B 1 coiu xkene3a (1) bubnuotexa [JOK
u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o0meHre u cucTeMaTr3aIs 3HaHHHA
[IpakTnueckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTANBHBIX 3a7a4 10 TEME bubnuotexa [JOK
«BaxkHeume MeTaiIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Beruncnenus mo ypaBHEHUAM
. bubmuotexa [JOK
60 XUMHUYECKUX PEaKIHii, €ClIi OJIUH U3

pCarcHTOB 1aH B M30BITKE WU COACPIKUT

https://m.edsoo.ru/00ael750
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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IpuMecHu. Berauciienyst MacCoBOM J10JIH
BBIX0/1a POJIYKTA PEAKLUU

61 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
KontponbHas padota Ne4 o teme
62 «BaxuHennme MeTauibl 1 UX 1
COETUHEHUS»
63 BemectBa 1 Marepuasnbl B MOBCEIHEBHOM 1 bubmuoreka [JOK
JKW3HU YeJIoBeKa https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIEH bubnnoreka [JOK
64 1
Cpensl https://m.eds00.ru/00ae4270
65 Posp xvMuu B perieHun 3KOJIOrMYECKUX 1 bubnuorexa [JOK
npobiem https://m.edso0.ru/00ae4270
PezepBHbiit ypok. O6o01eHue u bubnnorexa [HOK
66 . 1
cUCTEeMaTU3alus 3HAaHUU https://m.edso0o.ru/00ae0dOa
67 PezepBHbiit ypok. O6001eHue u 1 bubnuoreka [IOK
cHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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