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INIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o xuMMUK Ha YpOBHE OCHOBHOTO 001lero oOpa30BaHHUs COCTaBJIeHA Ha
OCHOBe TpeOOBaHUMM K pe3yjbTaTaM OCBOEHUsI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl
OCHOBHOTro o61iero obpasoBanus, mpezactaBieHHblx B PI'OC OO0, a Takke Ha OCHOBe
denepanbHON paboueld MPOrpaMMbl BOCIIUTAHUSI M C YYETOM KOHIIENIMU IpernojiaBaHus
y4debHOro npeameTa « XMMHs» B 00pa3oBaTeIbHbIX OpraHu3anusix Poccuiickoi ®enepaiuu.

[Iporpamma 1o xumuu JaéT IpefcTaBlieHHe O IeJisaX, obilel crpaTeruu oOydeHwUs,
BOCIIUTAHUSI M Pa3BUTHsL OOYYarOIIMXCS CpeACTBaMH Yy4ueOHOro IpefMeTa, yCTaHABIMBAeT
obsi3aTenbHOE TpeMeTHOe COJiep>KaHue, MpeAyCMaTprBaeT paclipefiejieHre ero Io Kjaccam
U CTPYKTYpUpPOBaHMe II0 pa3fejlaM M TeMaM I[pOrpaMMbl 110 XUMHH, OIpefesiser
KOJIMYeCTBEHHble W KaueCTBeHHble XapaKTepUCTHUKU COJlepXKaHUsl, PeKOMEeHAYeMYIo
MI0CJIeJIOBATeIbHOCTh M3Y4YeHUs] XMMUU C YUYETOM MeXIIpe[AMEeTHbIX U BHYTPUIIPeIMEeTHBIX
CBsI3eH, JIOTUKU y4eOHOTO0 IpoIiecca, BO3paCTHbIX 0COOeHHOCTel 00y4Yaromuxcs, onpeesiser
BO3MO>KHOCTH TIpeJiMeTa [Ijis peajiv3aliui TpeOOBaHUM K pe3ysibTaTaM OCBOEHHsI OCHOBHOMU
obpa3oBaTesibHOM IpOrpaMMbl Ha YpPOBHE OCHOBHOrO o0OIero obpa3oBaHMs, a TaKxke
TpeOOBaHUM K pe3yJjibTaTaM OOyYeHMs] XMMHU Ha YpOBHe Ilejlell M3y4yeHus IpeaMeTra U
OCHOBHBIX BUJIOB y4eOHO-IIO3HABATEJIbHOM JesTeJIbHOCTU OOYy4YaroIerocss Mo OCBOEHHIO
y4eOHOro cofiep>KaHusl.

3HaHWe XUMUU CIIy>KUT OCHOBOU 1y1si GOpPMUPOBAHUSI MUPOBO33peHUsT 00yJarolerocs,
ero MpeJiCTaB/IeHWH O MaTepPUaJIbHOM eIMHCTBe MUPA, BaXKHYIO POJIb UTPAlOT GOpMUpPYyeMble
XUMUEeW TMpe/ICTaBlIeHUs] O B3aUMOINPEeBpAllleHUSIX JHepPrud M 00 3BOMIOIMH BelleCTB B
IIpUpoze, O MYTIX pelleHus I100albHbIX NMP0bJieM YCTOMYMBOTO Pa3BUTUS YeslOBeueCcTBa —
CBIPbEBOM, OSHEpPreTUYeCcKOW, IUIeBOM U 3KOJIOTWUYeCKoW 0e30MacHOCTH, MpobiieM
3[lpaBOOXpaHEeHHUHI.

Hzyuenve xumuu:

CIOCOOCTBYEeT peanu3allid BO3MOXHOCTeM [Uisi caMOpa3BUTUS U (HOpPMHUPOBaHUS
KYJIbTYPbI JIMYHOCTH, e€ 00111el U PyHKIIMOHATbHOW T'PaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHpOBaHME MBIIIJIEHUS W TBOPYECKUX CIIOCOOHOCTEeN
00y4arouMxcsi, HABBIKOB UX CAMOCTOSITeJIbHOM y4eOHOU J1esITeJIbHOCTH, SKCIIepUMEeHTaIbHbIX
U MCCIIe[IOBAaTeJIbCKUX YMeHUM, HeoOXOAMMBIX KaK B IOBCEJHEBHOM JW3HU, TaK U B
podeCCUOHAJILHOM JesiTelIbHOCTH;

3HAKOMUT CO CIelIU$UKOM HAyYHOT'O MBIIIJIeHUs], 3aK/Ia/IbIBaeT OCHOBBI 11€JIOCTHOTO
B3IVIJla HA eJWHCTBO IIPUPOAbl K 4YeJIOBeKa, SBJISIeTCSl OTBEeTCTBEHHbIM JTallOM B
$bOpMUPOBAaHUM eCTeCTBEHHO-HAyYHOU IPaMOTHOCTH 00y4aroluxcs;

criocobcTByeT (GOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHWS! K eCTeCTBeHHO-HayYHbIM
3HAHUSM, K IpUpOJle, K YeJIOBeKy, BHOCUT CBOM BKJIaJ] B 3KOJIOTMYecKoe OOpa3oBaHHe
0byJaromumxcsl.

JlaHHbIe HaTIpaB/IeHUs! B 00y4YeHUH XUMUU 00eCcrieduBatoTCs CrelupUKom cojiepkaHus
y4eOHOro IpeAMeTa, KOTOPBIM SIBJISIETCSl NeAaroruiyeckd aJalTUPOBAHHBIM OTpPaXKeHHeM
6a30BOM HAyKM XMMUU Ha OIpe/IeJIEHHOM JTalle e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHe OCHOBHOTO 00111ero 0O6pa30BaHMsI OPUEHTUPOBAH Ha OCBOEHHe
00y4aroMMHUCS CUCTeMbl ITIepBOHAYAJIbHBIX TTOHITUN XUMUM, OCHOB HEOPTaHWUYeCKOW XUMUU
Y HEKOTOPbIX OTJIeJIbHbIX 3HAUUMBbIX IIOHSTUM OPraHUYeCKOW XUMUHU.

CrpykTypa cofep>kaHus IPOrpaMMBbl 110 XUMUU CHOpMHUpPOBaHA Ha OCHOBE CUCTEMHOTO
noaxoja k eé uzydenuto. CopepkaHue CKIQ[IbIBAeTCS U3 CUCTEMBI MOHATUM O XUMHUYeCKOM
JJleMeHTe U BellleCTBe W CUCTeMBbI NOHATUM O XMMHUYeCKoW peakiud. O6e 3TU cuCTeMbI
CTPYKTYPHO OpPraHM30BaHbI 10 MPUHIIMITY [IOCJIeI0BAaTeJIbHOTO Pa3BUTHSI 3HAHUM HA OCHOBe
TeopeTUYeCKUX MpeCTaBIeHUI Pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO y4eHHUsI KaK OCHOBBI BCEI'O eCTeCTBO3HAHUSI;

— Ilepuoguyeckoro 3akoHa []. 1. MeHpeneeBa kak OCHOBHOT'O 3aKOHAa XHMUU;



— Y4eHUsI O CTPOeHWH aTOMa U XUMUYEeCKOU CBSI3Y;

— IpefiCTaBJIeHUH 00 3JIeKTPOJIMTUYECKOM IMCCOIMAIIAY BellleCTB B paCcTBOpaXx.

TeopeTnueckre 3HaHMSI pacCMaTpPUBAIOTCS HA OCHOBe 3MIIMPUYECKU IIOJIyYeHHBIX U
OCMBICJIEHHBIX ($aKTOB, pa3BUBAIOTCS II0OC/IEJJOBATeJIbHO OT OJIHOTO YPOBHS K IPyromy,
BBIINIOJIHSASL PYHKIMU OOBSICHEHUS] U IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHS U BO3MOXXHOCTEH
IIPAaKTUYeCKOI'0 IPUMeHeHUs U T0JTyYeHUs] U3y4aeMbIX BellleCTB.

OcBoeHre mporpamMmbl IO XMMHHU CIIOCOOCTBYyeT (OPMHPOBAHUIO IIPelICTaBJIeHUs O
XMMHUYECKOM COCTaBJIAIOIIeN HAayYHOW KapTUHBI MHUpPA B JIOTHKE e€ CUCTeMHOH MPUPOIHI,
IIeHHOCTHOT'O OTHOIIEHWSI K HAyYHOMY 3HAaHHIO M MeToJlaM II03HaHWs B Hayke. M3ydenue
XUMUU TIPOUCXOJIUT C IpHBJIeYeHHeM 3HAaHWW M3 paHee U3yYeHHBIX y4eOHBIX IpeIMeTOB:
«Oxpyxaromumii Mup», «buomnorus. 5—7 kinaccel» u «Pusmuka. 7 Kaacey.

[Tpu u3yyeHny XMMHUM IPOMCXOAUT POPMHUPOBaHMe 3HAHUK OCHOB XMMUYECKON HayKHU
Kak 00J1aCTh COBPEMEHHOI'0 eCTeCTBO3HAHUs, IIPAKTUYECKOH J1edTeJIbHOCTH YejloBeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3afada y4eOHOro IipefiMeTa COCTOUT B
$OpPMHPOBAaHUU CUCTEMBI XMMUUYECKUX 3HAHUWA — BaKHEMIINX (PAKTOB, IOHSATHH, 3aKOHOB U
TeOpeTUYeCKUX II0JI0KEeHWH, [IOCTYIIHBIX 0000IIeHrii MHUpPOBO33PEHYeCKOI0 XapakTepa,
s3plKa HAyKW, B IPUOOIIEHMM K Hay4HBIM MeTOJaM II03HaHWS IIPU U3Y4YeHUM BellecCTB U
XUMHWYECKUX peaklui, B (POPMHUPOBAHMM M pa3BUTHM I[I03HABaTeJbHBIX yMEHUH U HX
IIPUMEeHeHMM B Y4yeOHO-TIO3HaBaTeJbHOW U y4eOHO-UCCIIefloBaTelIbCKOU JesSTeIbHOCTH,
OCBOEHUU IIpaBUJI He3011acHOro obpaliieHus C BellleCTBaMU B ITI0BCEIHEBHOM )KU3HMU.

[Tpu mM3y4yeHny X¥MMHUK Ha ypOBHE OCHOBHOI'O 0011ero o6pa3oBaHus BakKHOe 3HaYeHHe
IproOpery Takue Iiefy, Kak:

— ¢opMUpOBaHHe  HHTEeJUIeKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYLHUYECTBY, CaMOCTOSITEIbHOMY IIPUHSITUIO pellleHri, CIIOCOOHOU
aIalTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSIM XKU3HU;

— HAIpaBJIeHHOCTb OOy4YeHHs Ha CHUCTeMaTHYecKoe IpUOOIleHMe 00ydaroImuxcs K
CaMOCTOSITEJILHOM  II03HABaTeJIbHOM  JesTeJIbHOCTH, HAay4YHbIM MeTOAaM  IIO3HaHMS,
$hOpMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHe CIIOCOOHOCTEN K XUMUH;

— obecniedyeHre yCJIOBUHM, CIOCOOCTBYIOIIMX NPUOOpETeHHI0 O0Yy4aloUIMMMCS OIbITa
pa3HO0Opa3HOM J1esSTeIbHOCTH, II03HAHKS M CaMOIIO3HAHNS, KJIIOUeBbIX HABBbIKOB (KJIIOUEBBIX
KOMIIETEHITUH), UMEIOIINX YHUBepCcalbHOe 3Ha4eHKe I Pa3/IMuHbIX BUIOB JesSTeIbHOCTY;

— ¢dopmrpoBaHue 00IIel QpYHKIIMOHAIBHON M eCTeCTBEHHO-HayYHOU I'PaMOTHOCTH, B
TOM 4YHCJIe YyMEeHUM OOBSCHATb M OLeHMBATb SIBJIEHUS OKPY’KAaIOLIero MHpaA, HCIOJb3ys
3HAHWS U OIIBIT, [T0JIy4YeHHbIe [IPY U3yYeHUN XMMUY, IIPUMEeHSTh UX [IPU pellleHnH I1pobiieM B
IIOBCeJIHeBHOM >KM3HU U TPYAOBOH [1eTelIbHOCTH;

— ¢opmupoBaHue Yy 00yYaroIIMXCS TyMaHUCTUYECKHUX OTHOILIEHWH, ITOHMMaHWS
[IeHHOCTY XUMHWYeCKUX 3HAHUM 11 BBIPaOOTKU 3KOJIOTUYECKH I1es1eco0Opa3HOro MoBe/leHns
B OBITY U TPYyAOBOHM HEATEJIbHOCTU B LIeJISIX COXPaHEHUs CBOero 3710POBbsl U OKpY>Kalollen
IIPUPOJTHOM Cpefibl;

— PpasBUTHME MOTHMBAIlMKM K O0Oy4eHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHMs 00ledesioBeYeCKUX IIeHHOCTeM, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY IPOGUIIS ¥ HAIIPaBJIEHHOCTHU AaJIbHeNIIero ooy4eHus.

Ob11ee uncio 9acoB, OTBeJEHHBIX JIJIS1 U3yYeHUsI XMMUY Ha YPOBHe OCHOBHOTI'O O0IIero
obpasoBanusi, cocrasisieT 136 4acos: B 8 kiacce — 68 yacoB (2 yaca B HeJienio), B 9 kiiacce —
68 yacoB (2 4yaca B HeJIeJio).



COJEPKAHME OBYYEHUA

8 KJIACC

IlepBoHayabHBbIe XHUMHUYECKHe TOHATHSA

[Ipeamer xumuu. Posb XMMUK B KM3HU YejiOBeka. XUMHSI B CUCTeMe HayK. Tesa U
BelllecTBa. Pu3nyeckre CBOWCTBA BellleCTB. ArperaTHoe cocTosiHWe BellecTB. [loHsTue o
MeTofaX MO3HaHUs B XUMUM. UucThle BelllecTBa U cMecd. CIIocOOBI pa3jieyieHusl CMeCew.

AToMBI U MosekyJibl. XuMudeckde 3jieMeHTbl. CHMBOJIbI XUMHYECKUX 3JIEMEHTOB.
[IpocTble u ciioXHBIe BellleCTBa. ATOMHO-MOJIEKYJIIPHOe YYeHue.

Xumuueckasi ¢opmysia. BajleHTHOCTP aTOMOB XMMHYECKHMX 3JIeMEeHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. (OTHocUTenbHass aToMHagd Macca. OTHocuTenbHas
MOJIeKyJIsIpHast Macca. MaccoBast 10J1s1 XMMUYeCKOro 3JIeMeHTa B COeIUHeHUU.

KonuuectBo BemectBa. Mosb. MossipHast Macca. B3anMocBsizb kojinuecTBa, MacChl U
YyHMC/la CTPYKTYPHBIX eIMHUIL BelllecTBa. PacuéTsl o popMyiamM XUMUUECKUX COeIUHeHUH.

du3nueckre U XUMHUYeCKre sIBIeHUsl. XUMUYecKas peaklus U eé MpPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BellleCcTB. XHWMHU4Yeckue YypaBHeHus. Kilaccudukanus XuMUYeCKHUX
peakiuii (coeMHEHUs], pa3ioXeHusl, 3aMellleHus], 0OMeHa).

Xumuueckuii 3KcnepumeHm:

3HAKOMCTBO C XMMHYEeCKOH IOCYy/I0H, NpaBWaMy paboThl B JJabopaTOpuu U NpUuéMamMu
obparieHus ¢ J1abopaTOpHbIM 00OpPyAOBaHUEM, U3yYeHHe U OlKCaHue (PU3NIeCKUX CBOMCTB
00pa3iioB HeOpraHWUYeCcKUX BellecTB, HabOIoJeHre ¢u3nueckux (IUIaBjieHWe BOCKA, TasiHue
JIbJla, pacTUpaHue caxapa B CTYIIKe, KAIIeHWe U KOH/IeHCalusl BOAbl) U XMMUYeCKUX (TopeHue
CBeuH, MPOKAJIMBAaHWe MeOHOUW IPOBOJIOKH, B3aUMOJENCTBHUE Mejla C KUCJIOTOH) SIBIEHWH,
HaO/IIOJleHMe W OIMCaHWe IIPU3HAKOB IIPOTeKaHHsT XUMHWYEeCKHMX peakIui (pasjioskeHue
caxapa, B3auUMOJIeCTBUE CEepHOM KHUCJIOTBI C XJIOPUIOM Oapus, pas3joXKeHHWe T'MApPOKCHIA
Menu (II) mpu HarpeBaHuu, B3auMopeNCTBYe Xejle3a ¢ pacTBopoM conid meau (1), usyuenue
criocoOOB  pasfiejieHHs] CMeceil: C TIOMOIIbIO MarHura, ¢GUIbTPOBaHUWe, BblIIApUBaHUE,
TUCTUJUISLINS, XpomaTorpadus, MpoBelleHWe OYUCTKM IMOBAPEHHOM COJIM, HAOJIoJleHre U
ONMCaHUe pe3yJIbTaTOB IPOBeJIeHUsI OIbITa, UUIFOCTPUPYIOIIEro 3aKOH COXPaHEeHUsI MacChl,
co3laHue Mojielleld MOJIeKyJl (IIIapOCTepP>KHeBBIX).

Baxkueiiinue npecTaBUTeIH HeOPraHUYeCKUX BelllecTB

Bosnyx — cmech razoB. CocraB Bo3dnyxa. Kucinopon — ajnemeHT M IpocToe BelecTBO.
Haxoxnenve kuciiopoma B npupope, ¢pusnyeckre U XUMUYECKHe CBOMCTBA (peaKklyu
ropeaust). Oxcuppl. Ilpumenenue xkucnopoga. CnocoObl IOMy4eHHWs KUCIIOpoja B
jJabopaTopyud ¥ TPOMBIIUIEHHOCTH. KpyroBopor kuciopoga B npupojie. O30H -
aJUIOTPOIIHAsE MOAUUKAIUs KUCIIOPOa.

TennoBoit 3ddekT XUMHUeCKOW peaklMM, TePMOXHMMUYECKHe YpaBHEHHUs, 5K30- U
OHAOTepMUYeCKHWe peaklIUH. TOIUIMBO: yrojib U MeTaH. 3arpsi3HeHde BO3[yxa, YCUJieHue
apHUKOBOro 3¢ddeKTa, pa3pyliieHre 030HOBOT'O CJIOSI.

Bonmopon — anemenT u mpoctoe BelecTBO. HaxoxlieHune Bojopojia B MpHUPOJeE,
dusMIeckre U XUMUYeCKre CBOMCTBA, IPUMeHeHre, CIOCOOBI 1oyyeHus. KUciioTel u comnu.

MouisipHblii 06BEM ra3oB. PacyéTel 10 XUMUYECKHUM ypaBHEHUSIM.

®dusnueckue CcBOWCTBa BOoJbl. Boma kak pactBopuresnb. PactBopbl. HacelieHHble u
HeHaCbIIleHHble pacTBOPBL. PacTBopuMoOCTh BelllecTB B Bojle. MaccoBas J1oJisl BellleCTBa B
pacTBope. XuMH4YecKre CBOMCTBA BoJbl. OcHOBaHMS. Posib pacTBOpOB B MpUpoO/ie U B XKU3HU
yejioBeka. KpyroBopot Bojbl B npupojie. 3arpsisHeHue NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOJHBIX BOJ.

Knaccuduxkanus nHeopranmdeckrx coenuHenui. Okcunbl. Kiaccudukanuvst okcuaos:
cosieobpasyroomye (OCHOBHBle, KHUCJIOTHBIe, aMQOTepHble) U Hecoyleobpasylomye.
Homenkiatypa okcumoB. ®Pusduueckue ¥ XUMHYeCKHMe CBOMCTBa OKcuioB. [lomyuenue
OKCH/IOB.



OcHoBanus. Kiaccudukanuss OCHOBaHMM: IIENIOYM U HEPAaCTBOPHMMBbIE OCHOBAHMSI.
Homenkiiatypa ocHoBanuii. ®Pusmyeckrve U XMMHAYeCKUe CBOWMCTBA OCHOBaHUU. [lomydenue
OCHOBaHUI.

Kucnorel. Kinaccudukanus xucnor. HomeHkyatypa kucinor. ®Pusnyeckve U
XUMHYeCKre CBOWCTBa KUCIOT. Psn aktuBHOcTHM MertawioB H. H. Bekeroma. Ilomydenue
KUCJIOT.

Comu. Homenkiartypa coseit. Pusnyeckre U XMMHAYeCKUe CBOUCTBa cosield. [loyyenue
COJIe.

['enetnueckasi CBS3b MeX/y KJIaCCAMU HEOPTaHUYeCKUX COeIUHeHUH.

Xumuueckuii 3KkcnepumeHm:

KaueCTBeHHOe OIlpe/ieJieHWe COJIepXKaHHs KHUCJIOpoJla B  BO3Ayxe, IIOJy4YeHHe,
cobupaHue, paclio3HaBaHWE U U3ydeHHe CBOMCTB KUCJIOPOJia, HabJII0/leHre B3auMOIeUCTBUS
BellleCTB C KHUCJIOPOJIOM M YCJIOBUSI BO3HMKHOBEHHsI U IpeKpalleHusi ropeHus: (moxkapa),
O3HAaKOMJIeHHe C 00pa3ljaMy OKCHJIOB M ONMCAHMe MX CBOWCTB, MOJydyeHWe, COOUpaHuUe,
pacrio3HaBaHWe W M3y4YeHHe CBOMCTB BOAOpo/a (rOpeHHe), B3aUMOJIEMCTBHE BOAOPOJA C
okcugoMm Mequ (II) (Bo3aMoXkHO MCHONIb30BaHME BUleOMarepuaoB), HabioleHre 00pasiioB
BellleCTB KOJIMYeCTBOM 1 Moub, MCCie[loBaHHe OCOOEHHOCTel pacTBOpPEeHMsl BellleCTB C
Pa3IMYHON paCTBOPUMOCTbHIO, IIPUTOTOBJIEHWE PAaCTBOPOB C OIpPeleJIEHHON MacCOBOM JloJiei
PacTBOPEHHOI'0 BeleCTBa, B3aWMOIENCTBHE BOJbI C MeTalaMd (HAaTpueM U KaJbllhieM)
(BO3MOXXHO HCIIOJIb30BaHHE BHEOMaTepUasioB), MCC/IeIoBaHWe 00paslloB HeOpraHU4eCcKUux
BellleCTB pa3JIMYHbIX KJIACCOB, HaOJIO[leHre U3MeHeHUs] OKPACKM MHIMKATOPOB B pacTBOpax
KUCJIOT Y Iesiodyel, usdydeHue B3aumojiercTBus okcupa meau (II) ¢ pacrBopom cepHoi
KUCJIOTBI, KUCJIOT C MeTaj/laMH{, peaKlWi HeUTpajiu3aluM, MOoJyueHhe HepacTBOPHUMBIX
OCHOBAaHMH, BBbITECHEHME OJHOr0 MeTa/yla JPYrMM H3 PpacTBopa COJIM, pellleHne
OKCIIepMMEeHTAJIbHBIX 3a/1au 10 TeMe « BaxkHelIre K1acchl HEOPraHUYeCKUX COeIMHeHU.

Ilepuopuueckuii 3akoH u Ilepuonmueckas cucrema xumudeckux 3jgemeHnTos /l. 1.
MenpeneeBa. Crtpoenue aTOMOB. XumMuueckas CBfI3b. OKHCINTeNBLHO-
BOCCTaHOBHUTe/IbHbIE PeaKIuu

[lepBble MONBITKU KIACCUGUKAIIMM XUMHUUYECKUX 3jeMeHTOB. [loHsitme o rpymmax
CXOJIHbIX 3JIeMEHTOB (Il[eJIOYHble U I[eJI0YHO3eMeJIbHble MeTajUlbl, rajJloreHbl, UHEepTHbIe
rasbl). JJIeMeHTbl, KOTOpble 00pa3ytoT aMdOTepHble OKCUJIBI U TUIPOKCHU/IBIL.

[lepymonnueckuii 3akoH. Ilepuomuyeckass cucrema xumudeckux sjemeHToB 1. U.
MenpeneeBa. KopoTtkonepuogHas u mHHONepruoaHas ¢opmbl [lepuonnyueckoit cucTembl
xumudeckux syeMeHTOB [[. M. MenpeneeBa. [lepuonbl v rpynmnbl. PU3WYECKUM CMBICIT
MOPSIIKOBOTO HOMepa, HOMePOB 1epro/ia U IPYIIIHI 3JIeMeHTa.

Crpoenue aromoB. CocraB aTtoMHBIX sep. HMszotonel. Onektponsl. CTpoeHue
JIeKTPOHHBIX 000JiI04eKk aTOMOB IepBbix 20 XWMH4Yeckux 3jeMeHTOB I[lepuonnueckoi
cuctemsl /. . MeHnpieneeBa. XapakTepucTHKa XUMUUYECKOTO 3JIEMEHTA I10 ero MOJIOXKeHHUI0 B
[Tepuonuueckoii cucreme 1. 1. Menneneega.

3aKOHOMEpHOCTHM  M3MeHeHWsl  pajidyca aTOMOB  XHWMHUYECKUX  3JIeMEeHTOB,
MeTaJUIM4YeCKUX U HeMeTaJJTMYeCKUX CBOMCTB IO TPYIIaM U IepuojaM.

3nauenue [lepuogmyeckoro 3akoHa u [lepuoanueckoil cCUCTEMBI XUMHYECKHUX
3JIeMeHTOB [IJIs1 Pa3BUTUSI HayKU U NpakTuKU. [1. 1. MeHieneeB — y4éHbIi U rpak/IaHUH.

Xumuueckas CBSI3b. KoBanenrtHasa (monsipHasi W HeNoOJIspHas) CBS3b.
JJIeKTPOOTPUIATEIbHOCTh XUMHUYECKUX 371eMeHTOB. OHHas CBSI3b.

Crenenb okuciienust. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIEe —peakiuu. [Iporecchr
OKHUCJIeHUS U BoccTaHOBIeHUA. OKUCIIUTENIN U BOCCTAHOBUTEJIH.

Xumuueckuii 3KcnepumeHm:

H3yuyeHre 00Opa3IoB BellleCTB METaJ/VIOB U HeMeTaJlJIOB, B3aUMOJIeCTBUe THIPOKCHJIA
I[MHKA C PACTBOPAaMHU KHUCJIOT U 11eJlIoueid, MpoBefieHHe OMbITOB, WUTIOCTPUPYIOIIUX ITPUMepPbI
OKHCJIUTeIbHO-BOCCTAHOBUTEJIbHBIX peaklvi (ropeHre, peakiliy pa3jiosKeHUs], COeJUHeHNsI).



Mescnpedmemnuie cBa3u

Peanuzanusi MexipeIMeTHBIX CBsiI3ed IIpM H3y4eHMM XUMUM B 8 KJjacce
OCYIIIeCTBJISIeTCS. Yyepe3 WCII0JIb30BaHMe KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX IOHSATHH, TakK U
IIOHSTUM, SIBJISIOLIMXCS CUCTEMHBIMU [UISl OTHENIbHBIX IIpeIMeTOB eCTeCTBeHHO-Hay4HOI'O
IIUKJIA.

Ob1ue ecrecTBeHHO-HayuyHble IOHSTUS: Hay4HBIM (akT, IMIIOTe3a, TeOpus], 3aKOH,
aHa/Iu3, CHUHTe3, KJIacCUPUKAIMs, [EepUOAUYHOCTb, HAOJIIOfeHWe,  3KCIIepUMEHT,
MOJleJIMpOBaHue, U3MepeHre, MOZiellb, SIBJIeHHe.

®dusyka: Marepus, aToM, INIeKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIWJ, H30TOIIHI,
Pa/IM0aKTUBHOCTh, MOJIeKYJla, 3JIeKTPUYeCKUM 3apsli, BellecTBO, Teslo, 00BEM, arperaTtHoe
COCTOSIHME BellleCTBa, ra3, puandeckue BeJIMYMHbI, eJUHUIIbl U3MepeHUs], KOCMOC, IUIaHeTHl,
3Bé31b1, ComHIze.

Bronorus: ¢porocunres, npixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHepasibl, TOPHblEe IIOPOABI, IIOJIE3HbIe
WICKOIIaeMble, TOIIJIMBO, BOJIHbIE PECYPCHI.

9 KJIACC

BemecTtBo 1 xuMHYeckas peakius

[Tepropuuecknii 3akoH. Ilepuonmyyeckas cucrema xuMudeckux ajemeHTtos . H.
MenpnieneeBa. CrTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XWMHUYECKHX
3JIEeMEHTOB IIepBbIX TPEX IepuoJI0B, Kajlvs, KalblMs U UX COeIMHEHUN B COOTBETCTBUU C
II0JIO>KeHVeM 3J1eMeHTOB B [lepuoyeckoii cucteme ¥ CTPOEHHEM UX aTOMOB.

CrpoeHue BelllecTBa: BUBI XUMHYECKOW CBSI3U. THIIBI KpUCTAJNIMYECKUX PelIETOK,
3aBHCHMOCTb CBOMCTB BellleCTBa OT THIIA KPUCTAJUIMYECKOM PelléTKA M BUJA XUMUYEeCKOU
CBSI3U.

Krnaccudukanus 1 HOMeHKJIaTypa HeOpraHWYeCcKHUX BelleCcTB. XMMHYeCKHe CBOMCTBA
Bell|eCTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJjlacCaM HeOPraHWYeCKUX COeJUHeHWM, reHeThYecKas
CBSI3b HeOpPraHM4eCKUX BellecTB.

Knaccudukanus XuUMHYeCKMX peakIMi II0 pa3jM4HbIM IIpU3HaKaM (II0 4YUCIy U
COCTaBy YYaCTBYIOIIMX B PpeaKIMM BellecTB, 110 TeIUIOBOMY 3¢¢eKTy, 10 H3MeHEeHUIO
CTelleHel OKMCIIeHNs] XMMUYeCKHUX 3JIEMeHTOB, [10 0OpaTUMOCTH, 10 y4aCTHIO KaTaju3aTopa).
OK30- U 3HIOTepMUYECKHe peaKIuK, TepMOXUMHUYeCKe ypaBHeHN .

[Tonstre o ckopocty xummudeckor peakuuu. [lonsTe 06 06paTUMBIX ¥ HEOOPAaTUMBIX
XUMHUYeCKUX peakiusix. IIoHATHe O romMoreHHBIX U reTeporeHHbIX peakuusx. [Tonsrtue o
karanuse. [lonatrie o xumudeckoM paBHOBecuM. DakTopbl, BIMAIONIME HA CKOPOCTb
XUMHUYECKOH peaKIIU U II0JI0)KeHHe XMMUIeCKOr0 paBHOBECHS.

OKuCIUTeTbHO-BOCCTAaHOBUTENIbHBIE peaKIIUW, 3JIeKTPOHHBIM 0ajlaHC OKUCIIUTENIbHO-
BOCCTaHOBUTeJIbHOW peaknny. CocTaBieHUe ypaBHEHUIN OKHUCIUTeNIbHO-BOCCTaHOBUTEIbHBIX
peakIui C UCII0JIb30BAaHWEM MeToJia 3JIeKTPOHHOT0 barnaHca.

Teopust  27eKTPONIUTAYECKOM AUCCOLMAIMM. JJIeKTPOIMTBI U HE3JIeKTPOJIUTHI.
Karvonsl, aHnoHbl. MexaHu3M JucCOLMalvy BellleCTB C Pa3jIMYHbIMU BUAAMU XUMHYeCKON
cBsa3u. CrerneHb aucconuanyuy. CUIbHBIe U Ci1abble 3JIeKTPOJINTHL.

Peaxniyy noHHOro obmeHa. Y caoBUsI IPOTEKaHUS peakMii UOHHOTO 0OMeHa, IIOJIHbIe
Y COKpallleHHble MOHHBle ypaBHeHHs peaklnid. CBOMCTBAa KWCJIOT, OCHOBAaHWM U COJIEH B
CBeTe Ipe/iCTaBJIeHuH 00 3JIeKTPOJIMTHYeCKOM aucconyanvy. KadecTBeHHble peakiuu Ha
voHbl. [loHsaTHe 0 ruposnuse cosen.

Xumuueckuii Ixcnepumenm:

03HAKOMJIEHHEe C MOJIeJISIMU KPUCTAJJIMYeCKUX PelIETOK HeoOpraHW4YecKUX BellecTB —
MeTajyIOB U HeMeTaUIoB (rpadura W anMasa), CJIOXKHBIX BelecTB (XJIopuja HaTpus),
WCClIe[IOBaHUe 3aBUCHMOCTU CKOPOCTH XMMUYECKOW peaklMy OT BO3LEMCTBUS Pas3IMYHBbIX
dakToOpoB,  HCCIefloBaHME  3JIeKTPOIIPOBOAHOCTH  PacTBOPOB  BelecTB,  IIporecca
IUCCOLMAIMKN KUCIIOT, esioded M cojied (BO3MOXXHO MCIIOJIb30BaHMe BHJle0 MaTepHalloB),



IIPOBeJleHHe OIIbITOB, WUIIOCTPUPYIOLIMX IPU3HAKU IIPOTEKaHUsl peakIMii MOHHOIOo ob6MeHa
(obpa3zoBaHue ocajika, BblIejleHUe rasa, obpa3oBaHHe BOJIbI), OIBITOB, WIIIOCTPUPYIOIIAX
IIpUMephbl OKWCIIUTeJIbHO-BOCCTAHOBUTENIbHBIX peaklui (TOpeHue, peakldy pPas3jioXXeHMUs,
COe[JUHEHMS), paclloO3HaBaHWE HEeOpraHWYeCKHWX BellecTB C IIOMOIIBI0 KadeCTBeHHBIX
peakIuii Ha NOHBI, pellleHre 3KCIIepUMeHTaJIbHBIX 3a7ay.

Hemeranibl 1 MX coeJHHEHHUS

Obmas xapakTeprcTuka rajgoreHoB. OcoOeHHOCTM CTpOeHHs aTOMOB, XapaKTepHble
crerieHn okuciieHusi. CrpoeHue U (U3NUeCKHWe CBOWCTBA IIPOCTBIX BeleCTB — IaJIOTeHOB.
XVMHYecKre CBOWCTBA Ha IpUMepe XJjiopa (B3aMMOJEHCTBHE C MeTajlylaMH, HeMeTallJlaMH,
menioyamy). XsiopoBojopop. ComsiHas KHUCIIOTa, XWMHWYECKWe CBOMCTBA, IIOJIydeHUe,
nprMeHeHve. JleficTBMe xjiopa M XJIOPOBOZOpOJA HAa OpraHU3M uejioBeka. BakHernine
XJIOPUJIBI ¥ X HAaXOXJeHNe B IIpUpo/Jie.

Obmas xapaxkTtepucruka 3remeHTOB VIA-rpynnel. OCOGeHHOCTH CTpPOEHHUsI aTOMOB,
XapakTepHble CcTelleHW OKWcieHus. CTpoeHue U ¢pu3ndeckue CBOWCTBA MPOCTHIX BelIeCTB —
KHCJIOpO/ia ¥ Cepbl. AJUIOTPOIIHBIe MOIM(UKAIIMKA KUCIIOPO/ia U Cepbl. XIMUYeCKHe CBOWCTBa
cepbl. CepoBO/IOpOA, CTpoeHUe, PpU3NYeCKHe U XUMHYeCcKhe CBOMCTBA. OKCHABI Cepbl KaK
IIpeJICTaBUTeNIA KUCJIOTHBIX OKCUAOB. CepHas KUCIOTa, pU3NIeCKre U XMMHUYeCKUe CBOMCTBa
(obmuMe kak TMpeJCTaBUTeNIs KjlacCca KUCIOT M clienrduieckre). XUMHYeCKHe peakIuu,
JieXaliye B OCHOBe IIPOMBIIIIEHHOIO CIocoba IoTydeHusl CepHOM KUCIIOTHI. [IpumeHneHue
cepHOM KHUCJIOTBEL. (oM CepHOM KWCJIOTHI, KaueCTBEHHAs peaklys Ha CyJbQaT-hOoH.
HaxoxneHve ceprl U eé coellMHEeHUN B IIpUpojle. XMMHUYeCKoe 3arpsi3HeHHe OKpY Karollen
Cpellbl COeJUHEHUSIMH Cepbl (KUCJIOTHBIE [OXIH, 3arps3HeHHe BO3JyXa U BOJIOEMOB),
CIIOCOOBI ero NpefoTBpallleHusl.

Obmas xapakTrepuctvka 3jieMeHTOB VA-rpymnmbsl. OCOOeHHOCTH CTpOeHHsI aTOMOB,
XapaKTepHble CTelleHW OKHUCIIeHHs. A30T, paclpocTpaHeHWe B IIpUpojie, ¢U3NYecKue U
XUMHUYecKWe cBoMcTBa. KpyroBopor asora B Ipupofie. AMMHAK, ero (pusndeckue WU
XUMHUYeCKHe CBOMCTBa, IOjlydeHHMe WU IpuMeHeHuWe. Coiy aMMOHHS, uUX uU3NYECKHe U
XUMHUYECKHWe CBOWCTBA, NpuMeHeHWe. KadecTBeHHasl peakiysi Ha MOHBI aMMOHUsS. A30THas
KUCJIOTa, eé IojlydeHre, GU3NUeCKre U XMMUYeCKHe CBOWCTBA (0Olue Kak IpelCcTaBUTeNIs
KJIacca KMCJIOT U criienuudeckue). Mcnonb3oBanre HUTPATOB M COJled aMMOHUS B KaueCTBe
MUHepaJIbHbIX yAOOpeHHHd. XUMHUYeCKoe 3arpsisHeHHe OKpYXKalolled cpelibl COeJUHEeHUSIMU
azoTa (KMCJIOTHBIe JOXXOW, 3arps3HeHWe BO3/yxXa, II0YBBl U BOJOEMOB). Pocdop,
ajyIoTponHble Mopudukanuu ¢docdopa, pusMveckue U XuUMHUecKhe cBoMcTBa. Oxcupn
docdopa (V) u dochopras xucnora, pusmueckre U XUMHYeCKHe CBOMCTBA, IOJy4YeHHe.
Hcnosnp3oBanue ¢pocdaToB B KauyeCcTBe MUHepaJIbHBIX y100peHuH.

Obmas xapaxkrtepucruka 3nemMeHTOB [VA-rpynnel. Oco6eHHOCTH CTpPOeHHusI aTOMOB,
XapakTepHble  CTelleHW  OKMUCJIeHWs.  YIJIepof,  aUIOTPOIIHble  MoAudHKaluy,
pacrpocTpaHeHue B IIpyupojie, GU3UYeCKhe M XUMHUYeCKWe CBOWCTBa. AjcopOius.
Kpyrosopor yrnepoma B mnpupopse. Okcuipl yriepoaa, UX ¢(pusnMdeckMe U XUMHUYECKHe
CBOMCTBA, JEMCTBHE HA JXMBble OPraHU3MBbl, IOJIydeHWe M IIpUMeHeHHe. JKOJIOTMYecKue
npobsemsbl, CBsi3aHHble C OKcHIoM yriepopa (IV), rumoresa ro6asibHOrO MOTeIIeHUs
KJIMMaTa, IIapHUKOBBIA 3(QeKT. YrojpHas KUCIOTa WU e€ coid, UX O¢u3ndecKkue u
XUMHUYECKHWe CBOWCTBA, IIOJlydyeHUe U IpuMeHeHHe. KauecTBeHHas peakiusi Ha KapboHaT-
voHbl. Mcrnonb3oBaHre kapOOHATOB B OBITY, Me[WIlMHe, IPOMBIIIJIEHHOCTH U CeJIbCKOM
XO035HCTBe.

[TepBoHavasbHBIE TOHATHS 00 OPraHUYeCKUX BellleCTBaxX KaK O COeIMHEHUsIX yriiepoaa
(MeTaH, 3TaH, OJTWIeH, aleTWIeH, 3TaHOJ, I[JIMIIepUH, YKCyCHas kucioTa). [Ipuponnbie
VICTOYHUKU YIJIeBOAOPOJOB (yroJib, NPUPOAHBIN ra3, HedTb), NPOLYKTBl UX IlepepaboTKu
(bensuH), uUxX pojib B OBITY KM MNpOMBIIUIEHHOCTU. [loHATHE O OHMOJIOTMYecKH BaXKHBIX
BellleCTBaX: >XMpax, Oesikax, yrjieBojax — U UX POJIM B JKU3HM 4ejloBeka. MarepuasibHOe
eIMHCTBO OPTaHWYeCKUX YU HeOpraHUYeCKUX COeJUHeHNH.



Kpemnuii, ero ¢usmdeckue M XUMHYECKHe CBOWCTBA, IOJIydeHHWEe U IpUMeHeHHe.
Coenunenusi kpemHusi B mnpupoge. O6mue mnpexncraBieHust 06 okcupe kpemuus (IV) u
KpeMHHeBOM kuciioTe. CWIMKAaThl, WX HCIOJIIb30BaHWE B OBITY, B IPOMBIIIJIEHHOCTH.
Bakneliiiive cTpouTenbHble MaTepyaibl: KepaMUKa, CTeKJIO, [leMeHT, OeTOH, »ele300eToH.
[IpobnemMbl 6e30maCHOTO MCIIOJIb30BAHUSL CTPOMTENIbHBIX MaTepuajioB B IOBCEIHEBHOU
YKU3HU.

Xumuueckuii 3KcnepumeHm:

n3yyeHre o0Opa3lloB HeOpPraHWYeCKUX BelecTB, CBONCTB COJISHOM KHCJIOTHI,
IIpOBe/leHHe KayeCTBEHHBIX peaKlUd Ha XJIOPUA-UOHbI U HAOIIOfeHuWe NPU3HAKOB HX
IIPOTeKaHUsl, OMbITHI, OTPAXKaKIIre pU3ndecKre U XUMUYEeCKre CBOMCTBA TaJIOT€HOB U UX
CcoeIMHeHUH (BO3MOXXHO HCIIOIb30BaHME BUJleOMaTepUalIOB), O3HAKOMJIEHHe C oOpaslaMu
XJIOPUAOB (TaJoTeHUI0B), O3HAKOMJIeHHe C 00pa3liaMU Cepbl U e€ COeJIMHEeHUSIMU (BO3MOXKHO
WCIIO/Ib30BaHWe BUJlIeOMaTepualioB), HaOJIOJleHWe Iipollecca OOYIJIMBaHUS caxapa o[
JIeiICTBUEeM KOHIIEHTPMPOBAHHOM CEpPHOW KHUCJIOThl, W3y4YeHHe XUMHYEeCKHX CBOWCTB
pa30aBiieHHOM CepHOM KHUCJIOTHI, MPOBeJleHWe KayeCTBeHHOM peakIuy Ha CyiabdaT-uoH U
Ha0IroJleHre MpU3HaKa e€ MPOTeKaHWs, 03HaKOMJIeHHe C PU3MYeCKMMU CBOMCTBAMHU a30Ta,
docdopa M uX coefvHeHH! (BO3MOXHO MWCIIOJIb30BaHHWe BHEOMaTepuasoB), obpa3uaMu
a30THbIX U $ochOpHBIX yIOOpeHUH, MolydeHWe, cOOMpaHHe, paclio3HaBaHHWe U U3ydyeHHe
CBOMCTB aMMHaKa, IpoBeJleHre KaueCTBeHHBbIX peaKIMii Ha MOH aMMOHHUS U docdaT-uoH U
W3yuyeHHWe TPU3HAKOB MX IIPOTeKaHWUs, B3aWMOIENCTBHE KOHIEHTPUPOBAHHOW a30THOU
KUCJIOTBI C Me[lbl0 (BO3MOXXHO HCIIOJIb30BaHKE BUAEOMATepyasioB), M3ydeHHe Mojelien
KPUCTAJUIMYEeCKUX PpelIeTOK anmasa, rpadura, ¢ysuiepeHa, 03HAKOMIIEHHWE C IPOLECCOM
afcopOIMy paCTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM IPOTHMBOrasa,
noJjiyyeHue, coOMpaHue, paclio3HaBaHWe Y M3y4yeHue CBOMCTB YIJIEKMCIIOTO ra3a, IpoBefieHue
KaueCTBEeHHBbIX PpeakIMd Ha KapOOHAT W CUJIMKAT-UOHbI U H3y4yeHHWe IIPU3HAKOB UX
IIpOTeKaHUsl, O3HAKOMJIeHHWe C TMPOJAYKIMed CUJIMKAaTHOM IIPOMBIIUIEHHOCTH, pelleHue
OKCIIepMMEHTAJIbHBIX 33/1a4 110 TeMe «BajkHelIrie HeMeTaJlIbl U UX COeIMHEeHUsI.

MeTa//IBI U HX COeTHHEHUS

OO6masi XapakTepuCTHKa XUMWYECKHUX 3JIeMeHTOB — MeTa/UIOB Ha OCHOBAaHUM HX
nosioxkeHus: B Ilepuonuueckoi cucreme xumudeckux siemeHTOB [l. M. MenpeneeBa u
ctpoeHust atoMoB. C(CTpoeHwe MeTayioB. Merawinyeckass CBsi3b U MeTajuIMdeckKast
KpUCTAJIIM4ecKasl peliéTka. JJIeKTPOXUMUAYECKUM psiJl HallpshDKeHUH MeTauioB. Pusnyeckue
U XUMHUYecKhe CBOMCTBa MeTayuioB. OOiue criocoObl mosiydeHuss MetayioB. [loHsTue o
KOpPPO3UHM MeTaJIOB, OCHOBHbIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIulaBbl (CTajlb, YyT'yH,
IIOPATIFOMUHUM, OPOH3a) U UX IPpUMeHeHue B OBbITY ¥ IPOMBIIIEHHOCTH.

[[lenounble MeTasuIbl: NOJIOXeHUe B [leproinyeckolt cucTeMe XMMHAYECKUX 3JIeMEHTOB
. W. MeHpgeneeBa, CTpoeHHe WX aTOMOB, HaxOXAeHWe B TIpupoje. Puzuueckue u
XUMHYeCKre CBOMCTBa (Ha mpumepe HaTpusi M Kanus). OKCuAbl U THAPOKCUBI HATpUSl U
kanus. [IprMeHeHute 111eJI0YHBIX METaJIJIOB U UX COeIMHeHU.

[[lenouHO3eMesibHBIE MeTalIbl MarHUW U KalbIui: mosioxkeHue B [lepuopmdeckoit
cucreMe xuMuuyeckux anemMeHToB . Y. MeHneneeBa, cTpoeHre UX aTOMOB, HaXOXJIeHUe B
npupoge. Pusdyeckre UM XWMHUUYECKHMe CBOMCTBA MarHus U Kaiblus. DBakueiiive
COelMHeHUs] Kaiblidsg (OKCHUI, THAPOKCUI, coiu). KECTKOCTb BOJOBI M CHOCOOBI eé
yCTpaHeHwUsl.

Amomunuii: nosioxenue B [lepuonnueckoi cucremMe xumuvyeckux snemeHToB [l. U.
MeHpeneeBa, CTpoeHHMe aTOMa, HaxOxaeHWe B npupoae. Pusmyeckre U XUMHUYECKHe
CBOMCTBA aTtoMUHUS. AMbOTepHble CBOMCTBA OKCHJIA Y TUJIPOKCHIA ATFOMUHHUSL.

Keneszo: nonoxenune B [lepuonnueckoil cucreme xumuueckux siiemMeHtoB [l U.
MeHpeneeBa, CTpoeHHMe aTOMa, HaxOxJaeHWe B npupoae. Pusmyeckrne U XUMHUYECKHe
cBOMcTBa >keyie3a. Okcuabl, rugpokcuabl U conu xene3a (II) u »kenmeza (III), ux cocras,
CBOICTBA U MOJIy4YeHue.



Xumuueckuii 3KkcnepumeHm:

O3HAaKOMJIeHHe C 00pa3laMyd MeTaJUIOB U CIUIABOB, UX (PU3NYECKUMU CBOMCTBaMH,
H3y4yeHHe pe3yJIbTaTOB KOPPO3UM MeTaJUIOB (BO3MOXKHO MCII0JIb30BaHME BHEOMaTepUasioB),
0COOEHHOCTEN B3aUMOJIEWCTBUSI OKCHJA KalbI[Msi M HATpUsi C BOJAOM (BO3MOXKHO
WCIIO/Ib30BaHKe BHUJleOMaTepUalioB), HCCJefOBaHMEe CBOWCTB ECTKOM BOJIbI, IIpollecca
rOpeHus >Kejle3a B KUCJIOpoJie (BO3MOXKHO HCIIOJIb30BaHKE BHUIeOMAaTepuasioB), MPHU3HAKOB
MIPOTeKaHUsl KaUeCTBeHHBIX pPeaKIMi Ha MOHBI: MarHusl, KaJIblIMsl, aIFOMUHUS, [IMHKA, Xeje3a
(II) u xene3a (III), mequ (II), HabmroleHKe U OMMCaHKe MPOIECCOB OKPAIIMBAHUS IUIAMEHU
WOHAMH HaTpusl, Kajausl M Kajblusg (BO3MOXHO WCIIOJIb30BaHUE BHAEOMATepHasioB),
rccrefoBaHue aMpOTepPHbIX CBOMCTB T'MIPOKCHIA aIFOMUAHUS U TUAPOKCHU/IA [IMHKA, pellleHre
OKCIIepMMEeHTAJIbHBIX 3a/1a4 110 TeMe « BaxkHelIrie MeTasljibl ¥ UX COeJIUHEHUsD.

XuMus 4 OKpy:kamomas cpeaa

BemectBa u Marepuanbl B IOBCEJHEBHOM >KM3HM 4eJiOBeKa. be3omacHoe
WCII0/Ib30BaHKe BeIleCTB U XMMUYEeCKHUX peakldi B ObITy. IlepBasi momoiib npu XUMHUYECKUX
0’KOraX U OTPaBJIEHUSIX.

XuMHUueckoe — 3arpsi3HeHWe  OKpYy’KawIled  cpeibl  (TpefenbHasi — JIOMyCTUMast
KOHIIeHTpalus BellecTs, fanee — [1JIK). Ponb xvuMuu B pellieHry 5KOIOTHYECKUX IPOOIIeM.

Xumuueckuii IkcnepumeHm:

n3yyeHre O0O0pa3l0OB MaTepyajoB (CTEKJIO, CIUIAaBbl METaJUIOB, IOJIMMepHbIe
MaTepuasbl).

Mescnpedmemnbie cBa3u

Peanmuzanmsi MexnpenMeTHbIX CBsi3el TIpU  M3y4eHMM XUMUM B 9  Kkjacce
OCYIIeCTBJISIeTCS. Yepe3 HCIIOIb30BaHWe KaK OOIIMX eCTeCTBeHHO-HAay4YHBbIX MOHSITHUH, TaK U
MIOHSITUH, SIBJISIOIIUXCS CUCTEMHBIMHM MJis OTJeIbHBbIX IpeAMeTOB eCTeCTBeHHO-Hay4YHOI'O
[UKIIA.

OO6mue ecreCcTBeHHO-Hay4Hble TMOHSTHS: Hay4HbIA (aKT, THUIOTe3a, 3aKOH, TeOpus,
aHajau3, CUHTe3, Kilaccudukaius, MepUoJUYHOCTb, HaO/IOfeHue,  3JKCIepUMeHT,
MOJeIMpOBaHKe, U3MepeHue, MOJelb, SBJIeHHWe, IIApPHUKOBBIA 3¢QdeKT, TexHOJIOTHUs,
MaTepuabl.

®u3uka: Marepusi, aTOM, 3JIEKTPOH, MHPOTOH, HEUTPOH, WOH, HYKJIWJ, W30TOIIbI,
PaZIMOAKTUBHOCTb, MOJIEKYJla, DJJIeKTPUYeCKUW 3apsjl, NPOBOAHUKH, IOJIyIIPOBOJHUKH,
IIM3JIeKTPUKHY, POTO3JIEMEHT, BellleCTBO, Tejlo, 00bEM, arperaTHOe COCTOsSIHHAe BellecTBa, ras,
pacTBOpP, PaCTBOPUMOCTb, KpHCTAJUIMYeCKasi pelléTKa, CIUIaBbl, ¢GU3UYecKue BeJIMYUHBI,
eUHUIIbI U3MepeHusl, KOCMHUYeCcKoe ITPOCTPAaHCTBO, TUIAHeThl, 3BE3/1bl, CoHIIe.

buonorus: ¢orocunTes, npixaHue, buocdepa, IKOCUCTEMA, MUHepaJlbHble y100peHus,
MUKPO3JIeMeHTbI, MAaKpPO3JIeMeHThbl, TUTaTeIbHbIe BelllecTBa.

leorpadusi: armocdepa, runpocdepa, MHUHepPasbl, TOPHble MOPOAbI, IOJEe3HbIe
HCKOIlaeMble, TOIUIUBO, BOJHbIE peCypCHhI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJibTaThl OCBOEHHWsI IPOrpaMMbl OCHOBHOT'O 00IIero o6pa3oBaHUs
JNOCTUTAIOTCST B XO0Jle O0ydyeHHs XMMHUU B e[IUHCTBe Yy4eOHOM UM BOCIUTATEIbHOU
JIesiTeJIbHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCHUHUCKUMH COIMOKYJIbTYPHBIMU U
IyXOBHO-HPABCTBEHHbIMHU II€HHOCTSIMH, NPUHSITHIMA B 00IlleCTBe IpaBWJIaMHd M HOPMaMu
MOBeJleHUs] U CIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHMS, CAMOpa3BUTHSI U COIMAIM3alldA
0byJaronmxcsl.

JInyHOCTHBIE Pe3ysbTaThl OTPAXKAlOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEeMOM MO3UTHBHBIX [[eHHOCTHBIX OPUEeHTAIlMi U pacIIMpeHye OIbITa JesiTeJIbHOCTU Ha eé
OCHOBe, B TOM YHUCJIe B YaCTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUSA:

[[EHHOCTHOTO OTHOIIEHUSI K OTeYeCTBEHHOMY KyJIbTYpPHOMY, MCTOPUYECKOMY U
HAay4YHOMY HACJIeJIUI0, TIOHWMAaHUSI 3HAYeHUs] XMMUYeCKOM HAayKU B >KU3HU COBPEMEHHOI'0
ob111ecTBa, CIIOCOOHOCTHU B/Ia/leTh 1OCTOBEPHOU MHGOPMaIrel 0 epe/IoBbIX JOCTHXKEHHUSIX U
OTKPBITUSIX MUPOBOM Y OTE€4eCTBeHHOW XWMUH, 3aMHTEPeCOBAaHHOCTU B HAyYHbIX 3HAHUSIX 00
YCTPOMCTBe MUpa U 00I11eCTBa;

2) rpaXIaHCKOr0 BOCIIUTAHUS:

MIpe/ICTaBJIeHUs] O COIMAIbHBIX HOPMAaX M IPaBWIaX MEXJIMYHOCTHBIX OTHOIIIEHUW B
KOJUUIeKTHBe, =~ KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIoBaTeNIbCKOM, TBOPYECKOM M JIPYTUX BUJAX JIeSITeJIbHOCTH, TOTOBHOCTH K
pa3HO0Opa3HONM COBMECTHOM JIesiTeJIbHOCTA IIPU BBINOJIHEHWH Y4eOHbIX, MO03HABaTeJIbHbIX
3a/lay, BBIIOJHEHUA XUMHYECKUX OKCIIePUMEHTOB, CO3[JaHUA y4YeOHbIX IIPOEKTOB,
CTpeMJIeHMSI K B3aWMOIIOHMMAaHHIO W B3aUMOIIOMOIIM B IIporecce 3TOH y4eOHOU
JiesiTeJIbHOCTH, TOTOBHOCTH OIIeHMBAaTh CBOE IOBefeHHe W MOCTYIKU CBOMX TOBAapHUILEed C
MIO3WIIMYA HPAaBCTBEHHBIX U IIPABOBBIX HOPM C Y4€TOM OCO3HAHUSI MTOC/Ie[ICTBUM OCTYIIKOB;

3) e HHOCTH HAYYHOT0 II03HAHUSA:

MUPOBO33peHYeCKUe IpeJiCTaBJieHusi O BellleCTBe M XUMHYECKOW peakllvHy,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKHA M COCTaBJISIIOIIME OCHOBY MJis
MIOHMMAaHUsl CYIIHOCTM HAyYHOM KapTUHbBl MHpA, I[pe[CTaBjieHuss 00 OCHOBHBIX
3aKOHOMEpHOCTSIX Pa3BUTHS NPHUPOJIbI, B3aUMOCBS3SIX YejOoBeKa C IPUPOJHOM CpelioH, O
POJIM XMMUU B ITIO3HAHUU 3THUX 3aKOHOMEPHOCTel;

MIO3HABaTeJIbHble MOTHUBBI, HallpaB/ieHHble HA IOJyYeHHWe HOBBIX 3HAHWUW 110 XUMUH,
HeoOXoAuMble Jis OOBsICHEHUsI HabJIl0/IaeMbIX IIPOLIECCOB M SIBJIEHWM, I103HABaTeIbHOM,
MHQPOPMAIIMOHHOM M YUTATENIbCKOW KYJIbTYPbl, B TOM YHCJIe HaBBIKOB CaMOCTOSITEJIbHOU
paboTbl C y4eOHBIMU TEKCTaMH, CIPAaBOYHOM JIMTEpaTypod, JOCTYIHBIMHA TeXHUYeCKHMU
cpeicTBaMU MHGOPMAIIMOHHBIX TEXHOJIOTHH;

HHTepec K 00y4eHHIO U MO3HAHUIO, JIF0O03HATEeJIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
caM0o00Opa30BaHMIO, TPOEKTHOW W HCCJIeI0BATeNIbCKOW [1eATeJIbHOCTH, K OCO3HAaHHOMY
BbIOOPY HAIIPABJIEHHOCTU U YPOBHSI 00y4YeHUs B IaJIbHeUIIIeM;

4) ¢popMHUpOBaHUS KYJIBTYPHI 3OPOBbSI:

OCO3HaHMe IIeHHOCTU >XM3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOeMY 3]/I0pPOBbIO,
YCTAHOBKUA HA 3[I0POBBIA 00pa3 >XW3HHM, OCO3HAHWE IOCJIeICTBUM U HeNpHUsSThe BpeIHBIX
npuBbIuek (yIoTpeOJieHUsl alIkoToJisl, HADKOTUKOB, KypeHHs), HeOOXOAUMOCTU COOJII0JIeHHs
npaBujI 0e30MaCHOCTH IPU 00pallleHWHd C XWUMHUYeCKMMH BeleCTBaMU B OBITY M peajibHOU
JKU3HU,

5) TPYAOBOr0 BOCIIUTAHHSI:

WHTepeC K TPAKTUYeCKOMY H3Yy4yeHHI0 Mpodeccuid W TpyJa PasjIM4HOro po/a,
yBaXEHHWe K TPydy M pe3yJjibTaTaM TPYJOBOH [eSTeJIbHOCTA, B TOM YHCJe Ha OCHOBe



IIPUMeHeHVs] TpeJMeTHbIX 3HaHW{ [0 XWMUH, OCO3HAHHBIM BBIOOP WHIOUBUAYaIbHON
TpPaeKTOPHU IPOJIOJDKeHUsT 06pa30BaHMs C YYETOM JIMYHOCTHBIX UHTEPeCcOB U CIIOCOOHOCTH K
XUMHY, OOIIeCTBeHHbIX MHTepecoB U IIO0TPeOHOCTed, YCIeIIHOM INpo¢eCcCHOHAIbHON
NesTeJIbHOCTU M Pa3BUTUS HeOOXOJMMBIX YMEHUH, TIOTOBHOCTb aJalTUPOBaTbCSl B
11poeCcCUOHANILHOU Cpefie;

6) 3KO0JIOTHYeCKOro BOCIIHTAHHUS:

OKOJIOTUYECKH IlellecoOOpa3HOe OTHOILIEHWe K IPUpOJie KaK HCTOYHUKY >KM3HM Ha
3eMJie, OCHOBe e€ CyIl[eCTBOBaHMS, IIOHKMMaHWe [IeHHOCTH 3[I0pOBOro U He3ornacHoro obpasa
J)KU3HH, OTBETCTBEHHOE OTHOIIeHHWe K COOCTBEHHOMY QU3MYeCKOMYy U IICHXUYeCKOMY
3[I0pPOBBIO, OCO3HaHMe I[IeHHOCTH COOIII0/IeHNs ITpaBUil 6e3011acCHOTI0 I0BeJleHus IIpy paboTe ¢
Bell[eCTBaMH, a TaKXe B CUTYyalUsX, YTPOXKAIOIINX 30POBbIO U JKU3HU JIIOZeH;

CIIOCOOHOCTHM IIPUMEHSTh 3HaHUS, IOoJly4aeMble IIPU M3y4YeHWH XUMUH, Ul pelleHUs
3aJ]a4, CBSI3aHHBIX C OKpYyXalollled IpUPONHOM Cpellod, JJis IIOBBIILIEHUS YPOBHS
OKOJIOTUYECKOM KyJIbTYpPbl, OCO3HAHUS II0OAIbHOIO XapaKTepa 3KOJIOTMYeCKUX IpobiieM U
IyTeld UX pelleHMs] IIOCPeACTBOM MeTOAOB XWMWHU, 3KOJIOTMYEeCKOrO MBIIUIeHHs, YMeHUs
PYKOBOZCTBOBaTbCS MM B II03HaBaTeJIbHOM, KOMMYHUKAaTUBHOW M COLIMAIbHOW IIPAKTHUKeE.

METAIIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeranpesMeTHBIX pe3yJIbTaTOB BBIIEISIOT 3HAUYKMMBble 111 GOPMHPOBAaHHUS
MHPOBO33peHHs 00lieHayYHble IOHATHS (3aKOH, TeOpHUsl, IPUHIIUIL, TUIIOTe3a, PaKT, CUCTeMa,
IIPOLIECC, 3KCIEepMMEeHT W Jpyroe.), KOTOpble MCIIOJIb3yIOTCS B eCTeCTBeHHO-Hay4YHbIX
y4eOHBIX IIpeMeTax W II03BOJIIOT HA OCHOBe 3HAaHWM U3 3TUX IpeiMeTOB (HOPMHUPOBATh
IIpeJiCTaBJIeHHe O L1eJIOCTHOM Hay4yHOW KapTHHe MUpa, U YHUBepcalbHble yueOHble 1eHCTBUS
(mo3HaBaTebHbIE, KOMMYHUKAaTHBHBIE,  peryJITHBHbIE),  KOTOpble  00eclliedyuBaloT
¢dbopMHpOBaHKe TOTOBHOCTM K CaMOCTOSATEJIbHOMY IIJIAHMPOBAHUIO M OCYIIECTBIIEHUIO
y4eOHOU [NesiTeJIbHOCTH.

Ilo3naBaTenbHbIe yHHBepcaJlbHbIe YUeOHbIe JefiCTBUS

ba3zoBsble 1orudeckue neicTBHS:

YMEHMsI MCIIO0/Ib30BaTh IIPUEMBI JIOTUYECKOT'O MBIIUIEHUS IIPU OCBOEHUM 3HAHWM:
pacKpbIBaTh CMBICJI XUMHWYECKUX IIOHATHH (BBIOENSITb MX XapaKTepHble IIPU3HAKH,
yCTaHAB/IMBaTh B3aUMOCBSI3b C JPYIMMU [IOHSTUSIMH), MWCIIOJIb30BaTh IIOHATHS IS
OOBSICHEHUSI OTHENIbHBIX (AKTOB U SIBJIEHWM, BBIOMpaTh OCHOBAaHUS U KpPUTEpUU s
KJIacCUpUKalY XUMUYECKUX BellleCTB ¥ XMMUYEeCKUX peaklvi, yCTaHaBIWBaTh [IPUYUHHO-
ClIe[ICTBEHHbIe CBS3U MeXIy OObeKTaMH H3ydeHUs, CTPOUTb JIOTUYeCKHe pPacCyKIeHUus
(MHOYKTUBHBIE, lelyKTUBHbBIe, 110 aHAJIOTUH), JlelaTh BbIBO/BI U 3aKJII0YEeHMUS;

yMeHHe [IPUMEHSTh B IIpollecce NT03HAHUS IOHATHUS (IIpeMeTHbIe U MeTallpe/IMeTHbIe),
CUMBOJIMYEeCKUe (3HaKOBble) MOJeNIH, MCIOJIb3yeMble B XMMHHM, IIpe0Opa3oBbIBaTh IIHPOKO
IIpUMeHsieMble B XUMHUM MoOJleJIbHble IIpe/ICTaBJIeHus] — XWMHWYeCKUMH 3HaK (CUMBOJI
JJleMeHTa), XUMudeckas (GOpMysla U ypaBHEHME XMMWYECKOM peakIUu — IIpY pellleHuy
y4eOHO-II03HaBaTeNIbHBIX 337ja4, C y46TOM O3THX MOJEJIbHBIX IIpeJCTaBIeHUH BBISBIATL U
XapaKTepu30BaThb CyllleCTBEHHbIe IIPU3HAKU M3y4aeMbIX 0OBbEeKTOB — XUMUYEeCKUX BellleCTB U
XUMHWYECKUX peakIuH, BBISBIATh 00IMe 3aKOHOMEPHOCTH, NIPUYUHHO-CIIeICTBEeHHbIe CBSI3U
Y IDOTUBOPEYMS B U3y4aeMbIX IIPOIleccax U SBJIeHUSIX.

ba3zoBblie nccienoBaTeibCKHe IeHCTBHUS:

yMeHMe UCIIOJIb30BaTh I10CTaBJIeHHbIe BOIIPOCHI B Ka4eCTBe MHCTPyMeHTa II03HaHUs, a
TakKe B KadeCTBe OCHOBBI i1 (OPMHUPOBAHMS TMIIOTE3bl II0 IIPOBEPKe IPaBUJIBHOCTH
BBICKa3bIBaeMbIX CY>KIEHUH;

nprobpeTeHue OIbITA 110 IUIAHMPOBAHUIO, OpPraHU3alluu U IPOBEIeHUI0 YIeHUUeCKUX
OKCIIEPUMEHTOB, yMeHHe HabJlro[laTh 3a XOJIOM IIpoliecca, CaMOCTOSITeIbHO IIPOTHO3UPOBATh
ero pesyJsbTar, (GOpPMYyJIMpOBaTh OOOOIIEHMS M BBIBOABI 110 pe3yJibTaTaM IIPOBeJEHHOIO
OIIbITA, UCCJIeI0BAaHMS, COCTABIISITh OTYET O IIPOJIeJIaHHOU paboTe.

Pabora c undpopmanueii:



yMeHHe BbIOMpaTh, aHAJIU3UpOBaTh M WHTepIpeTMpOBaTh MHPOPMAIUIO Pa3InYHBbIX
BUJIOB M $OPM IIpe[iCTaBJIeHts], [10JIy9aeMyl0 U3 pa3HbIX UCTOYHMKOB (Hay4YHO-IIONYJIsIpHAs
JUTepaTypa XHMMHUYeCKOro COJlep)KaHHWs, CIpaBoYHble I0cobus, pecypchl HHrepHera),
KPUTHYeCKH OIleHUBAThb IIPOTUBOPEYMBYIO U HEIOCTOBEpHYIO NMHPOPMAIUIO;
yMeHHe IIPUMeHSTb pa3ldyHble MeTOAbl M 3alpochkl IIpYM IIOMCKe Hu oTbope
MHGpOpPMallMd U COOTBETCTBYIOIIMX AAHHBIX, HEOOXOAWMBIX ISl BBIIIOJIHEHUS Y4eOHBIX U
IIO3HABaTeJIbHbIX 3a/lad  OIpelle]IeHHOIO THUIA, IpuoOpeTeHHe omblTa B 001acTu
WICII0JIb30BaHUS HMH(OPMallMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTWM, OBJIaJleHue KYJIbTypOU
AKTMBHOI'O MCIIOJIb30BaHUSl PA3IMYHBIX IIOMCKOBBIX CHUCTEM, CaMOCTOSITEJIbHO BBIOMpATh
ONTHMAaJIbHYI0 $OpMy IpeJCTaBileHrs WH(POPMallMK U WIIOCTPUPOBATh pelllaeMble 3aJja4U
HeCJIOXXHBIMU CXeMaMH, IMarpaMMaMy, ApyrumMu ¢popMamMul rpadyKy ¥ MX KOMOMHAIUSIMY;
yMeHMe MCIIOJIb30BaTh M aHAJIM3MPOBaTh B IIpoliecce y4eOHOW U MCCIle0BaTeIbCKON
JesTeJIbHOCTU MH(QOPMAallMI0 O BIMSHUMA IIPOMBIIIIEHHOCTH, CelIbCKOIO XO3SIUCTBA WU
TPAHCIIOPTa HAa COCTOSIHUE OKPY KaIoLel IPUPOAHON Cpeabl.
KomMMyHHUKaTHBHBIe yHUBepCaJbHbIe YUeOHbIe IeHCTBHA:
yMeHMs 3a/laBaTb BOIPOCHl (B XOfe Auajsora M (WiM) OUCKYCCHM) IO CYIeCTBY
obcyxzjaeMol Tembl, (OPMYyJIMPOBAaTb CBOM IIPeIUIOXKEeHWs] OTHOCHUTEJIbHO BBIIIOJHEHUS
IIpe/IJIOKeHHOU 3a/1a4U;
yYMeHUs IIpe/ICTaB/IATh IIOIyYeHHble pe3ysIbTaThl I103HAaBAaTeJIbHOW [esTeJIbHOCTA B
YCTHBIX M IIMCbMEHHBIX TeKCTaX; JeJlaTb IIPpe3eHTallii0 pe3yJIbTaTOB BBIIIOJIHEHUS
XUMHWYECKOI0 3KCIeprMeHTa (j1abopaTOpHOro oOmbITa, JlabopaTOpHOM  paboThl IO
VICCJIe[IOBAaHUIO CBOMCTB BellleCTB, Y4eOHOI'0 IIPOeKTa);
yMeHMs y4eOHOT0 COTPyAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM II03HaBaTeJIbHOM
Y HCCJel0BaTeNIbCKOW [1essTelIbHOCTH IIPU pellleHUM BO3HUKAIOIIMX IIpo6jieM Ha OCHOBe
y4éra OOIIMX MHTepecoB M COIVIACOBaHMS MO3UIUHN (0OCyXIeHus, OOMeH MHEeHUSIMH,
«MO3rOBble LITYPMbI», KOOPAWHALMS COBMECTHBIX [EWMCTBUM, OllpefielleHre KpPUTepUeB I10
OlleHKe KaueCTBa BBIIIOJIHEHHOM paboThl U IpyTHe).
PerynsTuBHbIe yHUBepcaJibHbIe YUeOHBbIe /e CTBUA:
yMEeHUe  CaMOCTOATeNIbHO  OlpefeNidaTb  Lejid  JIedTelIbHOCTH,  IUIAHUPOBATh,
OCYIIeCTBJISITh, KOHTPOJIMPOBaTb M IIPU  HEOOXOAMMOCTH KOPpPEKTHpOBaThb  CBOIO
NesTeJIbHOCTh, BbIOMpaTh Haubosee 3(QeKTUBHbIe CIOCOOBI pellleHHs Y4eOHBIX U
[I03HABaTeJIbHBIX 33J1a4, CaMOCTOATeJIbHO COCTABIIATh UINM KOPPEeKTHUPOBAThb IIpe/yIooKeHHbIN
aIITOPUTM JeMCTBUM IIPU BBIIOJIHEHWH 33JJaHUMA C yYETOM IIOJyYyeHHWs HOBBIX 3HaHWUM 00
r3ydaeMblX OOBbeKTax — BellleCTBaX U peaklusX, OIleHWBaTb COOTBETCTBHE II0JyYeHHOI'O
pe3yibraTa 3asgBJIeHHOM Ie¥, yMeHHe HCIIOo/Ib30BaTb W aHAJIU3UPOBATb KOHTEKCTHI,
IIpe/ijlaraeMsble B YCJIOBUY 3a[JaHUN.
INPEJIMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yJIbTaTOB II0 OCBOEHHIO 00s3aTEJIbHOTO COJepiKaHus,
YCTaHOBJIEHHOI'O JaHHOW ¢eliepajbHOM pabodeil NpOrpamMMoM, BBIIEISIOT: OCBOEHHBIe
0o0ydJarolMMuUCcsl Hay4yHble 3HaHUS, YMEHHS U CIOCOOBl AeMCTBUM, crenuduueckue Ijis
npegMeTHOHW ob6nacTu «XuMHS», BUAOBI AeITeJIbHOCTU IO IIOJIy4eHHWI0 HOBOT'O 3HAaHWS, ero
VHTepIpeTanyy, NpeoOpa3oBaHUI0 Y IPUMEHEHUIO0 B pa3jIMYHbIX Y4eOHBIX M HOBBIX
CUTyalUsX.
K xoHny obydenus B 8 Kyacce npefiMeTHbIe pe3yJIbTaTbl HA 0@30BOM YPOBHE JOJDKHBI
oTpakaTb COPMUPOBAHHOCTD Y 00y4arOIIKXCSl YMEHUH:
® pacKpblBaTb CMBICJI OCHOBHBIX XUMHWYECKUX IIOHSATHUM: aTOM, MOJIeKyJIa,
XUMUYECKUM D3JIeMeHT, IIPOCTOe BelleCTBO, CJIOXXHOe BelllecTBO, CMeCb
(omHOpPOOHAs ¥ HeOAHOPOJHAs), BAJEHTHOCTb, OTHOCHUTeJIbHAasi aroMHas U
MOJIeKYyJIsIpHas. Macca, KOJIMYeCTBO BellleCcTBa, MOJIb, MOJISIPHAs Macca, MaccoBast
JI0JIS. XMUMUYeCKOro 3jleMeHTa B COe[JUHeHWH, MOJISIPHBIM OOBEM, OKCHJ, KUCIIOTA,
OCHOBaHHE, COJlb, 3JIEKTPOOTPULIATEJILHOCTD, CTelleHb OKHUCIIeHUS, XUMUYecKas



peakius, KiaccupuKalys peaKlIWi: peakIUU COe[JMHEHMS, PeaKIUU pa3jioXeHUs,
peakIuy 3aMellleHus, peakluMyd OOMeHa, 3K30- U 3HJO0TepMHYecKHe peakIuH,
TeIUIOBOM 3¢p@deKT peakIMH, SIPO aTOMa, 3JIeKTPOHHBIM CJIOM aToOMa, aTOMHas
opbutanb, pajdyc aToMa, XuUMH4YecKass CBs3b, IIOJISIpHAs W  HeNoJsipHas
KOBaJleHTHas CBSI3b, MOHHAS CBSI3b, MOH, KaTHUOH, aHWOH, PacTBOp, MaccoBas [10JIs
BelllecTBa (IIPOLleHTHAs KOHIIeHTPallXs) B PacTBOPe;

WJUIIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX NOHITUN U NIPUMEHSTh 3TH
IIOHSITHS [IPU OIIMCAHUU BellleCTB U UX IIpeBpallleHNN;

WCII0JIb30BaTh XWMHYECKYI0 CHMBOJIMKY Ul COCTaBjleHUs (pOpMYyJl BellleCTB U
YpaBHeHU! XUMUYECKUX PeaKIui;

OIlpefiesITh BaJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUsIX, CTelleHb
OKHCJIeHUS 3JIEMEHTOB B OMHApHBIX COeIMHEHUSX, IPUHAIJIeXHOCTb BeIleCTB K
OIIpefIeJIEBHHOMY KJIacCy COeIMHEeHWH 110 ¢opMyjiaM, BUJ XUMHUYECKOW CBS3U
(xkoBasieHTHAsl U MOHHAST) B HEOPIaHUYECKUX COeIMHEeHNSIX;

packpeiBaTh  cMmbicn  [lepmomuyeckoro  3akona [I.  H.  MeHnpgeneesa:
JeMOHCTPUPOBAaTh IIOHUMaHKe [1IepUOJNYeCKOM 3aBUCUMOCTH CBOMCTB XUMUUYECKUX
2JIeMEHTOB OT WX IoJIoKeHUsl B [lepuonydeckoil cucreMe, 3aKOHOB COXPaHEHHS
Macchl BelllecTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO Y4eHMs], 3aKOHa
ABorappo;

ONKCHIBATh M XapakTepr3oBarh TabmnuHyio ¢opMy [lepuogmdeckoii cHUcTeMsl
XUMHWYECKUX 3JIEMEHTOB: pa3jiMyaTh IOHATHS «IJlaBHas noarpymnmna (A-rpynmna)» u
«moboynas nonrpynna (b-rpymma)», manble M 6osbliKe IepuOIbl, COOTHOCHUTH
obo3HavyeHMs, KoTopble wuMmerorcs B Tabmune «llepmoguyeckass cucrema
xumudecknx 3niemeHToB JI. M. MenneneeBay C 4YHUCIOBBIMU XapaKTePUCTHKAMU
CTPOEHMUSI aTOMOB XUMHYECKHUX 3JIeMeHTOB (COCTaB W 3apsl sApa, oblee 4HUCIIO
3JIeKTPOHOB U paclipejieJieHHe UX I10 3JIEKTPOHHBIM CJIOSIM);

KJIAaCCUPUIIUPOBATb  XUMHUUYECKHWe  D3JIeMeHThl, HeOpraHW4yeckue  BellecTBa,
XUMHUYeCKHe peaklUy (110 YUCIly YU COCTaBy Y4aCTBYIOIIMX B peaKlMY BelllecTB, 110
TeII0BOMY 3hdeKTy);

XapaKTepu30BaThb (OIMCHIBATh) 00IIMe XMMUYeCKHe CBOMCTBA BellleCTB Pa3InYHbIX
KJIaCCOB, IIOATBEp)KIasi OIMCaHWe IIpUMepaMy MOJIeKYJISIPHBIX —YpaBHEHWUH
COOTBETCTBYIOIINX XMMUYECKUX PeaKIui;

IIPOrHO3UPOBATh CBOMCTBA BeIlleCTB B 3aBUCUMOCTHY OT MX Ka4eCTBEeHHOI'O COCTaBa,
BO3MO)XHOCTH IIPOTEeKaHWsI XUMUYeCKUX IIpeBpallleHNH B Pa3/IMUHbIX YCJIOBUSIX;
BBIUMCJISTE OTHOCUTENIbHYIO MOJIEKYJIIPHYIO M MOJSIDHYIO MacChl BellecTB,
MacCOBYIO JIOJIF0 XMMHYECKOro 3jleMeHTa 10 (opMysle COeUHEeHHs, MaCCOBYIO
JIOJII0 BellleCTBA B pacTBOpe, NPOBOAUTH PacyéTbl II0 YPaBHEHUIO XWMHUYECKOU
peaxiuy;

IIPUMEHSTb OCHOBHBIE OIlepallii MBICIUTEJIbHOU J1eITeJIbHOCTY — aHaJIU3 U CUHTe3,
CpaBHeHMe, 0000lIeHMe, CUCTeMaTHU3allMI0, KJIACCU(PUKALIUIO,  BBISBJIIEHUE
IIPUYMHHO-CJIe[ICTBEHHBIX CBS3eH — ISl U3yUeHUsl CBOMCTB BellleCTB U XUMUYEeCKUX
peakIui, eCTeCTBEHHO-Hay4yHble METOJbl IIO3HAHUS — HabioJieHue, M3MepeHue,
MO/IeJIMPOBaHue, 3KCIIepUMEHT (pealbHbINM U MBICJIEHHBIN);

ClefloBaTh IIpaBWJIaM II0JIb30BaHUSI XMMUYECKOW IIOCYNOW U J1abopaTOpHBIM
obopyzsoBaHKeM, a TakKe IIpaBWIaM OOpallleHus C BellleCTBAMU B COOTBETCTBUHM C
VHCTPYKLIMSMA 110 BBIIOJIHEHUIO JIAOOpAaTOPHBIX XUMHWUYECKUX OIIBITOB IO
IIOJIyYeHUI0O U COOMpaHMIO ra3oo0pasHBbIX BellleCTB (BOJOpPOAA W KHUCJIOPOJA),
[IPUTOTOBJIEHUIO PACTBOPOB C OIIpelleJIBHHOW MaCCOBOW [10jIed pacTBOPEHHOI'O
BellleCTBa, IIJIAHUPOBaTb M IIPOBOJIUTH  XUMHWYECKHe OKCIIepUMEHTBl 110
pacro3HaBaHUIO PaCTBOPOB 1ejIouel ¥ KUCJIOT C IIOMOIIbI0 MHAUKATOPOB (JIAKMYC,
¢deHondTanenH, MeTWIOPAHX U IpyTrHe).



K koH1y o6yuenus B 9 kiracce npesiMeTHble pe3ysibTaThl HA 6a30BOM YpOBHE JJOJKHBI
oTpaXkaTb CGOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHU:

PacKpbIBaTh CMBICJI OCHOBHBIX XMUMUYECKUX ITOHSATUN: XMMUYECKUN 3JIeMeHT, aToM,
MoOJIeKyJla, HOH, KaTWOH, aHWOH, IIPOCTOe BellecTBO, CJIOXKHOEe BellecTBO,
BaJIeHTHOCTb,  3JIeKTPOOTPHUIATEeNIbHOCTh, CTelleHb OKUCJIeHWs, XUMHYecKas
peakIus, XMMU4YecKas CBsI3b, TeIlJIOBOM 3(p@deKT peaklK, MOJb, MOJISIPDHBIN 00BEM,
pacTBOp, 3JIEKTPOJIMTBI, HEJJIeKTPOJIUTHI, 3JIeKTPOJIMTAYecKass JUCCOLMaIus,
peakIuy MOHHOIO0 OOMeHa, KaTalu3aTop, XUMHU4YecKoe paBHOBecHe, 0bpaTUMble U
HeoOpaTHMBble peaKllu{, OKUCIIUTeIbHO-BOCCTAHOBUTEJIbHBIE PeaKlIuy, OKUCIIATENb,
BOCCTaHOBUTENIb, OKHCJIEHHWe W BOCCTAHOBJIEHMe, ajUIOTPONUs, aMQOTEpHOCTb,
XUMHYecKas CBs3b (KOBajJleHTHas, HWOHHAs, MeTaJuIM4yecKasl), KpUCTaJsIndecKas
peléTka, KOpPpO3Wsi MeTajyioB, CIUIABbl, CKOPOCTb XHMHWYECKOM peakIluH,
npeielbHO fonyctrMas koHeHTpanus [1J1K BemecTsa;

WJUIIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX NOHITUN U NIPUMEHSTh 3TH
IIOHSITHS [IPU OIIMCAHUU BellleCTB U UX IIpeBpallleHNN;

WCII0JIb30BaTh XWMHYECKYI0 CHMBOJIMKY IUIS COCTaBjleHUs (pOpMYyJl BellleCTB U
YpaBHeHUN XUMUYECKUX PeaKIui;

OllpefiesIiTh BaJleHTHOCTb U CTelleHb OKUCJIeHWS XUMHWYeCKUX 3JIEMEHTOB B
COeJJMHEHUAX Pa3/IMYHOI0 COCTaBa, IPUHA/JIE)XHOCTDb BellleCTB K OIpeleIeHHOMY
KJIACCy COeJIMHeHUH 110 ¢popMyJiaM, BUJ XUMUYECKOU CBSI3U (KOBajleHTHas, NOHHas,
MeTajyInyeckasi) B HeOpraHWYeCKUX COe[JUHEeHMSX, 3apsi/i MOHa II0 XWMHYEeCKOU
¢dbopmMyie, xapakTep cpefbl B BOOHBIX pacTBOpaX HEOPraHWYEeCKUX COeJUHEeHWH,
THUI KPUCTAJUIMYECKOMN PeIIETKU KOHKPeTHOT'O BellleCTBa;

packpeiBaTh  cMmbIcn  Ilepuomnueckoro 3akoHa [I. WM. MengeneeBa u
JIeMOHCTPUPOBAaTh €ro IOHMMaHWe: OIMCBbIBaTb U XapaKTepr30BaTh TabJIMYHYIO
¢dopmy Ileprognueckol CUCTeMBbl XMMHYECKUX 3JIEMEHTOB: pa3jiMyarh IOHSTUS
«rnaBHas noarpynna (A-rpymnmna)» u «rnobousas nogrpynmna (b-rpymnmna)», masnele u
bomnblllve  1epyUoAbI, COOTHOCUTH 00O3HauyeHWs, KOTOpble HMeITCS B
IIepUOANYeCKON TabmiuIe, C YUCIOBBIMUA XapaKTepUCTUKaMHM CTPOEHUsI aTOMOB
XUMHWYECKUX JJIeMeHTOB (COCTaB M 3apsifi s1pa, o0llee 4YKUCIO 3JIeKTPOHOB U
pacrpeziejieHye UX I10 3JIeKTPOHHBIM CJIOSIM), OOBSCHATH 00111e 3aKOHOMEPHOCTH B
M3MeHeHNH CBOMCTB 3JIEMEHTOB U MX COe[JUHEHWH B IpeJlellaX MaJlbIX I1epHUOJIOB U
IJIaBHBIX NOJATPYIII C yY6TOM CTPOEHHS UX aTOMOB;

KJIAaCCUPUIIUPOBATh  XUMHUUYECKHWe  3JIeMeHThl, HeOpraHW4yecKue  BellecTBa,
XUMHUYeCKHe peaklUy (110 YUCIly YU COCTaBYy Y4aCTBYIOIIMX B peaKlMY BelllecTB, 110
TeIUIOBOMY 3¢Q¢eKTy, II0 M3MEHEHHUIO CTelleHeld OKUCJIeHUS XUMHYeCKUX
3J7IEMEHTOB);

XapaKTepu30BaTh (ONMCHIBaTL) 00ILIMe U clienudUUecKre XUMUYeCKHe CBOMCTBA
IIPOCTBIX W CJIOKHBIX  BeIlecTB, IIOATBEpXKAas OINMCaHWe IIpUMepaMu
MOJIEKYJISIPDHBIX ¥ MOHHBIX ypaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PeaKIui;
COCTaBJISITb YpPaBHEHMS 3JIeKTPOJIMTAYECKOM AUCCOLMAIMM KUCJIOT, Ieioued U
CoJieH, IIOJIHble U COKpALEHHble YPaBHEeHUsI peaKIMii HOHHOTO 0OMeHa, ypaBHeHHUs
peakiui, MOATBEeP)KIAIOUIMX CYILIeCTBOBaHWe TI'eHeTUYeCKOW CBSI3U MeXIy
BellleCTBaMU Pa3/IMYHbIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKUCIIATEIbHO-BOCCTAHOBUTENIBHBIX PeaKIui I10CPeICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTI0 OajaHca 3TUX peakIui;

IIPOrHO3UPOBAaTh CBOWCTBA BeIlleCTB B 3aBUCUMOCTH OT UX CTPOEHUs, BO3MOXKHOCTH
IIPOTeKaHUsl XMMUYECKUX NpeBpallleHUH B Pa3/InYHbIX YCIOBUSX;

BBIUMCJISATE OTHOCUTENIbHYIO MOJIEKYJIIPHYIO W MOJISIDHYIO MacChl BellecTB,
MacCOBYIO JIOJIF0 XMMHYECKOro 3jleMeHTa 10 (opMysle COeUHEeHHs, MaCCOBYIO



TIOJII0 BellleCTBAa B PAacTBOpe, MPOBOIUTH PACYETHI MO YPABHEHUIO XUMHYECKOU
peaxIuy;

cobirofaTh TpaBWiIa IIOJIb30BAHUS XUMHWYECKOM TMOCYyIoW ¢ J1abopaTOpHBIM
obopysoBaHreM, a TakXke IpaBWIa OoOpalleHusl C BeleCTBaMH B COOTBETCTBUU C
WHCTPYKIUSMUA TI0 BBITIOJTHEHUIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB 10
MOJTyYeHHUI0 ¥ COOMPAHHUIO ra3000pa3HbIX BellleCTB (aMMMaka U yTIIeKHUCIIOro ra3a);
MIPOBO/IUThL  PEAKINM, TOJTBEpXKIAloIe KayeCTBEeHHBI COCTaB  pa3IMYHbIX
BeII[eCTB: pPaclO3HABATh OMBITHBIM MYTEM XJIOPHI-, OPOMUA-, UOAU/-, KapOOHaT-,
docdaT-, cunmukar-, cyiabdaT-, TUIPOKCUI-UOHBI, KAaTUOHBI AMMOHHSI W WOHBI
M3Y4YeHHBIX METaJIJIOB, MPUCYTCTBYIOIME B BOJHBLIX PAaCcTBOpax HEOPraHUYeCKUX
BelIeCTB;

MIPUMEHSITb OCHOBHbBIE OTIepaI[ii MBICITUTENILHOM JIesITeJTbHOCTH — aHaJIi3 U CUHTe3,
CpaBHeHMe, 0000IIeHre, CUCTeMAaTU3alluio0, BbISIBJIeHWe MPUYUHHO-CIIe[ICTBeHHbIX
CBsI3eil — JIJIsl U3Y4YeHUs] CBOMCTB BeIeCTB M XMMHUYECKUX PeakIuii, ecTeCTBeHHO-
HayyHble MeTOAbl I[IO3HAHUSI — HaOJIoJeHWe, W3MepeHHe, MOJIeJIMpPOBaHue,
JKCIIepUMeHT (pealbHbIN U MbICJIEHHBIH).



TEMATHYECKOE IVNIAHUPOBAHUE

8 KIIACC
KosmuecTBo 9acoB DJIeKTPOHHBIE
HanmenoBaHnue
No KOHT])OJII: (III/I(l)pOBbIe)
Pa3/iesioB U TeM IIpakTHueckue
n/n Bcero HBIC OﬁpaBOBaTBJIb
NPOrpaMMbI padoThI
pPadoTHI HbIe pecypchbl
Pazpen 1. IlepBoHavyanbHbIe XUMHYeCKHe IIOHATHS
XuMuga — BakHasd Bbubnuoreka
00J1aCTb eCTeCTBO3HaAHUS HOK
1.1 . 5 2
Y TTPAaKTAYECKON https://m.edsoo
IeaTelIbHOCTH YesIoBeKa .Tu/7f41837c
bubnuoreka
BeiiecTBa 1 xuuMuueckue HOK
1.2 15 1
peakIiu https://m.edsoo
.Tu/7f41837c
Hroro no pasneiy 20
Pazpnen 2. BaxkHelinme npecTaBUTe M HEOPraHMYECKUX BellleCTB
bubnuoreka
91 Boznyx. Kucnopog. 6 [IOK
' [TousTre 06 okcugax https://m.edsoo
.Tu/7f41837c
bubnuoreka
Bonopon.Ilonstue o [IOK
2.2 8 1
KHUCJIOTaX U COJISIX https://m.edsoo
Tu/7f41837c
bubmuoreka
93 Bopa. PacTBopbr. . ! ! HOK
' IlousaTre 06 OCHOBAHUAX https://m.edsoo
Tu/7f41837¢
bubnuoreka
OCHOBHBIE KJIaCChI
2.4 HeOpraHu4YeCKux 11 1 1 HOK
' coepI/IHeHHﬁ https://m.edsoo
g 1u/7f41837c
Hroro no pasneny 30

Pazpnen 3. Ilepuonmueckuii 3akoH u Ilepuoguyeckas cucreMa xumudeckux jiemenToB 1. 1.
MenpgeneeBa. CTpoenue aToMoB. XumMu4deckasi CBsi3b. OKHC/INTETIbHO-BOCCTAaHOBHTE/IbHbBIE

peaxiun




[leprogrueckuii 3aKOH U

bubnuoreka
[leproguueckas cucrema LIOK
3.1 XUMUUCCKUX JJICMEHTOB 7
11 Y. Mengeneesa https://m.edsoo
L el ' ru/7f41837c
CrpoeHnue aTroma
XuMunueckas CBS3b. bubnuoreka
OKHCIUTEeIbHO- HOK
3.2 8
BOCCTaHOBHUTEJILHBIE https://m.edsoo
peaknuu Tu/7t41837c
bubmuoreka
HOK
%1
TOTO 1O pasaety 15 https://m.edsoo
Tu/7f41837¢
bubnuoreka
Pe3epBHoe Bpems 3 HOK
P p https://m.edsoo
.ru/7f41837c
OBIIEE KOJIMYECTBO 68
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9 KJIACC

KoaunuecTBo yacos

Koutp DJIeKTPOHHBIe
HauMmenoBauue
No 0JIBHBI (un(])pom,le)
Pa3/iesioB U TeM IIpakTHyeckue
n/u Bcero e oOpa3oBaTeIbH
IporpamMmal paﬁoTbI
pabor ble pecypchl
bl
Pazpnen 1. BemecTBo u xXuMH4eckue peakiiuu
[ToBTOpEHME M bubmmoreka
L1 yriTyOJieHre 3HaHUH . i LHOK
' OCHOBHBIX pa3[lejioB https://m.edsoo.
Kypca 8 kiacca ru/7f41a636
bubmuorexa
OcHoOBHEBIE
1.2 3aKOHOMEPHOCTH 4 HOK
| XI/IMI/I‘IeCKI;)/IX eaKIUi https://m.edsoo.
peaitt ru/7£41a636
JJeKTpoIUTAYeCKast bubnuoTeka
13 JIICCOITHAITHS. 8 i i LHOK
' XuMHUUYeCKHe peakilvi B https://m.edsoo.
pacTBopax ru/7f41a636
Hroro no paspeiy 17
Pa3pen 2. HemeTa/lsIBI M MX COCHHEHUS
bubmuoreka
Ob11as xapakTepucTrKa LIOK
2.1 XUMHWUYECKUX DJIEMEeHTOB 4 1
VIIA-rpynmnel. ['ajiorenst https://m.edsco.
PYHHBL rw/7t41a636
O6m1as xapakTeprcTHKa bubnuoTeka
99 XUMHYECKUX 3JIeMEHTOB 6 LHOK
' VIA-rpynmst. Cepa u eé https://m.edsoo.
COeqUHeHHS ru/7f41a636
O6m1as xapakTeprcTHKa bubnuoTeka
93 XUMHYECKUX 3JIeMEHTOB 7 i LHOK
' VA-rpynmsl. A3or, https://m.edsoo.
docdop u ux coenrHeHUs ru/7t41a636
Ob6m1as xapakTeprCcTHKa bubnuoTteka
24 XAMHYeCKUX 3JIeMEeHTOB 8 i ) LIOK
' [VA-rpynmel. Yriepon u https://m.edsoo.
KPEeMHHUH U UX ru/7f41a636




coegrHeHus

Hroro no pazneny 25
Pazmen 3. MeTa/LiIbI H HX COTHHEHUS
bubmuoreka
O61mume cBoMcTBa HOOK
3.1 4
MeTaJlJIOB https://m.edsoo.
ru/7f41a636
bubmuoreka
Baxneiinye MeTasibl U IHOK
3.2 16
UX CoOeqUHeHUI https://m.edsoo.
ru/7f41a636
Hroro no pazneny 20
Pa3zpnen 4. Xumus u okpyxkaronias cpeaa
bubnuoreka
BemiectBa 1 MmaTepuaibl B [HOK
4.1 3
>KM3HH YeJI0BEeKa https://m.edsoo.
ru/7f41a636
Htoro no pasneny 3
bubmuoreka
PesepBHOe Bpemsi 3 LOK
https://m.edsoo.
ru/7f41a636
OBHIEE KOJIMYECTBO 68
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IIOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KosauuecTBo yacoB
Na Kon | IIpa | Hart 3
JIEKTPOHHBIE
TpO KTH a
nudpoBbie
II Tema YPOKa JIBH yecK H3y4a
Bcero obpa3oBarTenbHbIE
/ ble ue e pecypchl
I pao pa6o | A
OTHI | TBI
[Ipenmet xumuu. Ponb xumuu B bubmmoteka IIOK
1 »KH3HHU YejIoBeka. Temna u 1 https://m.edsoo.ru/ff0
BelllecTBa d210c
o e 0 METONAX TI03HA bubmoteka IOK
2 XH;;;H METORAX TOSHARMA B 1 https://m.edsoo.ru/ff0
d227e
HlP[aI;THqZCKngOpainTan;QO la ) BuGmiorexa LIOK
3 «P B,_HH paboTRHI B JIAbopaTopu 1 1 https://m.edsoo.ru/ff0
Y NIpHUEMBI OOpalieHus C
d23dc
71ab0paToOpHBIM 060PYI0BaHUEM)
Yucrole BeliecTBa U CMecHu Bubnmorexa [IOK
4 H L 1 https://m.edsoo.ru/ff0
Crioco6bl pasjiesieHus cMecei
d26ca
Hg:‘;”:‘f“‘j’; p:f;’Ta(J\g 2 Bu6mmotexa [IOK
« JIeHHe cMmeceit (H
5 . mv)[le & OVCTKY TIOBADEHHOH 1 1 https://m.edsoo.ru/ff0
puMep P d28c8
COJTN)»
bubmmoteka IIOK
6 ATOMBI ¥ MOJIEKYJIbI 1 https://m.edsoo.ru/ff0
d2abc
XMMHYeCKHe 3JIeMeHThI. 3HAaKU bubmmoteka IIOK
7 (CUMBOJIBI) XUMUYECKUX 1 https://m.edsoo.ru/ff0
2JIEeMeHTOB d2be8
bubmoteka IIOK
8 [IpocThie U cioXkHbIe BelecTBa 1 https://m.edsoo.ru/ff0
d2abc
bubmoreka [IOK
9 ATOMHO-MOJIEKYJISIPDHOE YYeHue 1 https://m.edsoo.ru/ff0
d2d50
10 | 3axoH MOCTOSHCTBA COCTaBa 1 bubnuoreka IIOK




BellleCTB. XUMHU4Ieckasi GopMyia.
BasnieHTHOCTBE aTOMOB
XUMHUYECKUX JJIeMEeHTOB

https://m.edsoo.ru/ff0
d2eae

OtHOCUTeNIbHAd aTOMHAsI Macca.

bubmmoteka IIOK

11 | OtHOCuTenbHAsE MOJIEKYJIIPHAs https://m.edsoo.ru/ff0
Macca d323c
MaccoBast JoJIsi XUMHYeCKOT0 brbnmorexa [IOK
12 https://m.edsoo.ru/ff0
JJIeMeHTa B COeUHEeHNH d350¢
KommuectBo BemiecTtBa. Moib. bubmaorexa TIOK
13 Monspras macca https://m.edsoo.ru/ff0
d5230
PuznIeckre 1 XUMHIECKHe Brbmworexa LIOK
14 ABJIeHMs. XMMUYeCKas peaKiusl hitpsAnedsoo. /(0
d37fa
[Tpr3Haky ¥ YCIOBUSI MPOTEKAHMUSI Bubnuorexa LIOK
15 XUMITeCKIX peaKii https://m.edsoo.ru/ff0
d3al6
3aKOH COXpaHeHUsI MacChl bubnuoteka [JOK
16 | BemectB. XvIMHYeCKHe https://m.edsoo.ru/ff0
ypaBHeHUS d3b88
Brruncnenus KojmdecTBa, MacChl bubmmoteka IIOK
17 | BelmecTBa 0 YpaBHEHUSIM https://m.edsoo.ru/ff0
XUMHUYECKUX PeaKIun d5708
Knaccnfbﬂxauym XUMHYECKUX BuGmiorexa LIOK
18 peaiiuit (Coe/HHeRu, https://m.edsoo.ru/ff0
pa3yoXeHwusl, 3aMeleHus, 43634
oOMeHa)
M. B. JIoMOHOCOB — y4éHBIN- brubmoreka 1IOK
19 | oamuknonemuct. O6o0IIeHNE U https://m.edsoo.ru/ff0
CUCTeMaTH3aIus 3HaHu! d40c4
Konrposnbhas pabora Nel o teme bubmuoreka [JOK
20 | «BemecTBa 1 xumMmu4eckue https://m.edsoo.ru/ff0
peaKImy d4290
Boznyx — cmech razoB. CocraB bubnmuoteka [JOK
21 | Bosnyxa. Kuciopon — anemeHT u https://m.edsoo.ru/ff0
mpocToe BelectBo. O30H d448e
22 | ®dusnyeckue U XUMHUYCCKHUE bubmmoteka IIOK

CBOWCTBA KUCJIOpOJia (peaknuu
okucIieHus, ropenue). Ilousarue

https://m.edsoo.ru/ff0
d4614




00 okcumax

Crioco6bl TOJTy4eHust KUCI0po/ia
B 1aboparopuy u

bubmmoreka IIOK

23 IpOMBINIUTeHHOCTH. [IprMenenue ity .edsoo. A0
d497a
KHUCJIOpPOJia
TerioBoi apdbekT XuMHUIecKom
peaKIru, MOHSITHE O bubmmoteka IIOK
24 | TepMOXMMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0
9K30- U 3HAOTePMUYECKUX d4790
peakIusxX
TommBo (HedTh, yroiab U MeTaH). bubmuoreka [IOK
25 | 3arpsi3HeHHe BO3yXa, CIIOCOOBI https://m.edsoo.ru/ff0
ero MpeAoTBPaIleHus d4c4a
[IpakTryeckast pabora Ne 3 o BuGmorexa LIOK
26 reme «Ilonysexvie u cobupanve https://m.edsoo.ru/ff0
KHCJ}OpOHa, H3y4eHue ero dhac2
CBOMCTB»
Bonopon — anemMeHT 1 ipoctoe bubnuoreka IIOK
27 | BemectBo. HaxoxmeHvie B https://m.edsoo.ru/ff0
MIpUpPOJIe d4dd0
dusnyeckue ¥ XUMHUYCCKHUE bubmmoteka IIOK
28 | cBoricTBa Bojiopona. [Ipumenenue https://m.edsoo.ru/ff0
BOJIOpPOJIA d4ddo
bubmmoteka IIOK
29 | TloHsaTHe 0 KMCIOTaX U COJIAX https://m.edsoo.ru/ff0
d50d2
Crioco6bl OJTy4eHHs BOJIOPOJia B bubmorexa HOK
30 naGopaTopu https://m.edsoo.ru/ff0
d4dd0
[TpakTryeckast pabota Ne 4 o BuGmiorexa LIOK
31 TeMe «[lonyyenue u cobrpanue hitps://m.edsoo.rw/ff0
Boz[?po,ua, H3ydeHue ero 442
CBOMCTB»
MorsispHbIM 00BEM Ta30B. 3aKOH Bubmotexa LLOK
32 Asorazpo https://m.edsoo.ru/ff0
dd42e
Boerarcnennst o6b€Ma, KoudecTBa Butmiorexa LIOK
33 BEINECTBA 1433 TIO ero https://m.edsoo.ru/ff0

W3BECTHOMY KOJIUYECTBY
BellleCTBa WK 00BEMY

d55a0




Breruucienns o656M0B ra3os 110
YPaBHEHUIO peaKIIMU Ha OCHOBe

bubmmoteka IIOK

34 3aKOHA OOBEMHBIX OTHOLICHHIMA Iulps:ifinedsoo.ruAA10
d5708
ra3oB
dusnueckrie 1 XUMUYECKHEe Bubnuotexa LIOK
35 . https://m.edsoo.ru/ff0
CBOKCTBA BOJIbI d587a
CocraB ocHoBanwui. [loasiTHE 00 bubnmorexa [IOK
36 https://m.edsoo.ru/ff0
WHIUKATOpax d59¢2
Bopa kak pacTBopuTelb.
HagblmerIble u PI:I)EHaCbII_[IEHHbIe bubnmorexa [IOK
37 pactophL. Maccosas iors https://m.edsoo.ru/ff0
d5b40
BellleCTBa B paCTBOpe
[IpakTryeckast pabora Ne 5 o BuGmiorexa LIOK
38 TeMe «HPI/_I,FOTO?H(EHHe paSTBOpo? https://m.edsoo.ru/ff0
C oTpeJIe]IEHHON MacCOBOM JI0JIei d5eba
PAaCTBOPEHHOTO BeIeCTBa -
bubnuoreka IIOK
KonTponbhas pabora Ne2 o teme
39 «Knenopox. Boxopox. Boxay https://m.edsoo.ru/ff0
d6342
Oxcuppl: cocTaB, KiIacCUpHUKAIUS, Bubnuoteia LIOK
40 HOMeHKIATYa https://m.edsoo.ru/ff0
d664e
[Tosryuenvie u xumuveckue bubmoreka [IOK
41 | cBOWMCTBa KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0
¥ aM(OTEepHBIX OKCHUIIOB d664e
OcHOBaHHUS: COCTaB Bubnmorexa [IOK
42 ’ https://m.edsoo.ru/ff0
KIaccuuKaIys, HOMeHKJIaTypa d67ca
[Tonrydenvie u xumudeckue bubnmorexa [IOK
43 o . https://m.edsoo.ru/ff0
CBOMCTBA OCHOBaHHUH d67ca
Kucrnorsl: coctas bubnmorexa [IOK
44 B — ;IOMeHKJ'IaTypa https://m.edsoo.ru/ff0
’ dfee2
[Tonydenve u xuMU9YecKue Brbmuoreia LIOK
45 . https://m.edsoo.ru/ff0
CBOMCTBA KUCJIOT dfee2
46 | Conu (cpeqHUMe): HOMEHKIIATYPA, bubnmuoteka [JOK




CIIOCOOBI TIOJTyYeHusl,
XUMHWYeCcKre CBOMCTBa

https://m.edsoo.ru/00a
d9474

[TpaxTrueckas pabora Noe 6.
Perienue akcriepruMeHTaIbHBIX

bubmmoteka IIOK

47 | 3amau o Teme «OCHOBHBIE https://m.edsoo.ru/00a
KJIACChl HEOPTaHUYeCKUX d9b7c
CoeJUHEeHU»
['enetuueckasi CBA3b MeXIy bubmmoteka IIOK
48 | wiaccamMy HeOpraHUYecKux https://m.edsoo.ru/00a
coeJUHeHUN d9a50
0606 bubmoteka IOK
oOIlleHre U CUCTeMaTHU3aIus
49 IE[ 1 https://m.edsoo.ru/00a
3HAHUHI
d9cb2
Konrposnbhas pabota Ne3 o teme bubmuoreka [JOK
50 | "OcHoBHbIE KJIACCHI https://m.edsoo.ru/00a
HeOpraHW4ecKux CoeIMHeHun" d9ela
IIepBble MOIBITKU
zfcc duka o bubmuoreka IIOK
KJIaCCUpUKAIIUA XUMHUYCCKUX
51 i https://m.edsoo.ru/00a
anemeHTOB. [loHsTHE O TpymIax 49ffa
CXOJIHBIX 2JIeMEHTOB
IIeproguyeckuii 3aK0OH U
Hep oﬂ ecKas CHCTEMA bubmmoteka IIOK
WOIUY 9 CUCTeM
52 proz https://m.edsoo.ru/00a
XUMHYeCKUX 3ieMeHToB [l. H.
da52c
MenperneeBa
bubmmoteka IIOK
53 | Ilepmoppl, rpynibl, IOATPYIIIIBI https://m.edsoo.ru/00a
da52c
c c bubmmoteka IIOK
TpoeHnue atoMoB. CocraB
54 P T https://m.edsoo.ru/00a
aTOMHLIX sa1ep. M30Tomnsl
HEp da342
Ctpoenue 3JIeKTPOHHBIX
6p P bubmoteka IIOK
000JI0YeK aTOMOB 3JIeMeHTOB
55 . https://m.edsoo.ru/00a
[Tepuonnueckoii cucremst /1. U.
da6bc
Menneneena
XapaKkTepuCTHKa XUMUICCKOI0
P p bubmoreka [IOK
3JIeMeHTa 110 ero MOJIOXKeHUIO B
56 . https://m.edsoo.ru/00a
[Teproguyeckoii cucreme /1. Y.
da824
Menneneena
57 | 3nauenue [leproamdeckoro bubnuoreka IIOK

3dKOHA JJI Ppa3BHUTHA HAYKU U

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




npaktuku. 1. U. Mennenees —
YUYEHBIH, IIeJIaror ¥ rpaKjaHuH

da96e

SHQKTPOOTPI/ILIEITEJ'IBHOCTB

bubmmoteka IIOK

58 1 https://m.edsoo.ru/00a
aTOMOB XMMUYECKUX 3JIEMEHTOB
daab8
bubmuoteka IIOK
59 | WHonuag xumMmdeckas CBS3b 1 https://m.edsoo.ru/00a
dac34
KOBATeHTHAS 110 . bubmoreka [IOK
60 BaJIeHTHas NOJIApHa 1 https://m.edsoo.ru/00a
XUMHUYeCKas CBI3b
daab8
KoBanenTtHasa zHemnossgpHas BuGmaorexa HOK
61 8 P 1 https://m.edsoo.ru/00a
XUMHUYeCKas CBI3b
daab9
bubmuoreka IIOK
62 | CreneHb OKUC/IeHUI 1 https://m.edsoo.ru/00a
dae28
OKHCIUTEeIbHO- Bubmorexa TTOK
63 BOCCTAHOBHTILHLIE DeaKIH 1 https://m.edsoo.ru/00a
peatdt db076
bubmmoteka IIOK
64 | OxucauTeIu U BOCCTAaHOBUTEIU 1 https://m.edsoo.ru/00a
db076
Konrposnbhas pabota Ne4 o teme bubmuoreka [IOK
65 | «Crpoenue aToMa. XuMH4yeckKas 1 https://m.edsoo.ru/00a
CBS3bY db486
Pese -+ vpok. OBoBmeHe bubmoreka IIOK
66 PBHBI yPOK. flI e o 1 https://m.edsoo.ru/00a
CUCTeMaTH3allvs 3HaHUi
db33c
Pesepsublil ypok. Ob000IIIeHUEe U BuGmaorexa HOK
67 P YPOR. o 1 https://m.edsoo.ru/00a
CUCTeMaTH3alis 3HaHUui
d9ch2
Pesepsubiil ypok. Ob0o0IIIeHUe U Bubmorexa TTOK
68 P POk " 1 https://m.edsoo.ru/ff0
CUCTeMaTHu3aIus 3HaHui
d6lcb
OBIIEE KOJIMYECTBO YACOB 68
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9 KJIACC

N KonmnuecTBo yacon DJIeKTPOHH
: Kour bI€
1| Tema ypoxa ponbH | Ilpakru | [ara nuppoBbIe
/ Bcero bIe yecKHue H3y4yeHus 06pa30BaTB
° pa6or | paboThI JIbHBIE
BI pecypchl
[Tepuomrueckmii 3aKOH.
[Tepronuyeckasi cucrema bubmuoreka
XUMHUYECKUX 311eMeHToB [1. HOK
1 U. Meupeneesa. 1 https://m.eds
HHcTpyKTaXx 10 TeXHUKe 00.ru/00adb
6e30macHOCTH HA ypOKax 59
XHUMUH.
3aKOHOMEpPHOCTH B brbnmorexa
. LHOK
9 M3MEeHeHUH CBOMCTB { httos://m.eds
XI/IMI/I‘IECKI/.I.X 3JIEMEHTOB oo.Iru 100adb
MepBbIX TPEX IMepHUOIOB 6b6
bubnmoreka
Kiaccudukanus u LHOK
3 HOMEHKJIaTypa 1 https://m.eds
HeopraHW4YecKux BeIlecTB oo.ru/00adb
7e2
bubnoreka
Bunnr xuMuieckou CBSI3U U [HOK
4 TUMBI KPUCTAJUTMIECKUX 1 https://m.eds
periéToK 0o0.ru/00adb
acb
Konrtponbhas pabora Nol
1o teMe «IloBTOpEHUe n
5 yriIyOJieHre 3HaHU! 1 1
OCHOBHBIX Pa3/ieJioB Kypca
8 ximacca»
bubmoreka
Knaccuduxkanust L[IOK
6 XUMHUYECKUX PeaKITui Mo 1 https://m.eds
Pa3TMYHBIM ITPHU3HAKaM 0o.ru/00adb

cb0




[TonsiTre o ckopocTu

bubmoreka

. [HOK
7 | ot o st
0o.ru/00adb
reTeporeHHbIX PeaKIrsxX
e9a
[ToHsaTHE O XUMHYECKOM
bubnuoreka
paBHOBecud. PakTOpHI, LIOK
3 BIIUSIIOIIINE f{a CKOPOCTb httos://m.eds
XUMUYECKON peakiluy 1 oo.Iru 100adc
TOJI0’KeHHe XUMHUYeCKOT 0O —28c
PaBHOBeCHs -
bubnuoreka
OxucauTenbHO- [HOK
9 BOCCTaHOBHUTEJIbHbIE https://m.eds
peakiuu 0o0.ru/00adc
ade
Teopus bubnuoreka
. [HOK
10 3JIEKTPOJIUTUIECKON httos:/m.eds
nvcconuanuu. CuibHbIe U R
ci1abble JIeKTPOJIUTEI 00.1b0adc
d68
bubnuoreka
Honnble ypaBHEHUS HOK
11 N https://m.eds
peaitu 00.r/00add
448
XuMHYecKre CBOMCTBA bubauoreka
KHCJIOT U OCHOBaHMH B HOK
12 CBeTe Ipe/iCTaBIeHUH 00 https://m.eds
3JIEKTPOJIUTUIECKOMN 00.ru/00add
JHCCOIMAIIN 5d8
XuMHYecKre CBOHMCTBA bubauoreka
COJIeH B CBeTe LHOK
13 TpeJiCTaBieHu 00 https://m.eds
AIIEeKTPOTUTUYECKOU 0o0.ru/00add
IIVCCOITUAIIUU 8b2
bubnoreka
[TousTue o rumponuse HOK
14 . https://m.eds
conen 00.ru/00add

9d4




bubmoreka

HOK
15 Cooomene https://m.eds
CMCTeMaTH3aIus 3HaHUM ntips://m.eds
00.ru/00add
di2
buo
[TpakTrueckast pabora No 1. MOTAOTEKA
HOK
16 Pemenne https://m.eds
zzcstHMeHTaanmx _OO.QFU/Ooadd
- bfa
KontponbHas pabora Ne2 Bufiorexa
110 TeMe IIOK
17 «ONEeKTPOIUTHYEeCKasI httos:/m.eds
IUCconManusa. XMHUUeCcKue 00.r1/00add
peakiiiy B paCTBOpax» ec0
bubmuoreka
O6m1as xapaKTepuCcTHKa HOK
18 rajloreHoB. XUMHUYeCKUe e
)C;ZH;TBE‘ PR 00.ru/00addf
' e2
Xioposomopon. ConsiHas bubsmoTexa
KI/ICJ‘IPOTa I)[(I/I?vwillecxue LHOK
19 , https://m.ed
CBOWCTBa, MOJTy4eHue, https://m.eds
IIpUMeHeHue 0o.ru/00ade
’ 104
bub
[TpakTrueckast pabora Ne 2 ]_[I/é) EHOT@K&I
o Teme «Ilomyyenue
20 https://m.
COJISIHOM KUCJIOTHI, https://m.eds
H3yYeHure eé CBOHCTBY 00.ru/00ade
’ 348
Brramcnenud 1o bubmoTteka
yPaBHEHUSIM XUMHUYECKUX HOK
21 https://m.ed
peaxIiyii, eciii OIIWH U3 ntips://m.eds
eareHTOB JIaH B U30BLITKe 0o.ru/00ade
p a P
bubmanoreka
O611as XapaKTepUCTHKA LIOK
22 " ’ b https://m.eds

anemMeHTOB VIA-TpyIIibl

oo.ru/00ade
64a




AnoTponHble
MOJM(}UKALIMU CepHI.
Haxoxnenue cepsol u eé

bubmoreka
HOK

23 . https://m.eds
CoeJJUHEeHWH B an:Ipo,ue. 00.rw/00ade
XHMHUYeCcKre CBOMCTBA

64a
cepbl

bubmmoreka
CepoBojiopoJi, CTpoeHue, [IOK

24 | Jusmueckue U XMUMHAYECKHe https://m.eds

CBOMCTBa 00.ru/00ade
802
bubmoreka

Oxcuppl cepbl. CepHast LIOK

g5 | KHCIOTA, Cl)I/ISI/I‘{efJKI/Ie u httos://m.eds
XUMHUYEeCKHe CBOMCTBaA, oo.lru 100ade
IIpUMeHeHle 228
XVMHYecKue peaklvy,

JIeXalyie B OCHOBe brubmoreka

IIPOMBIIIIJIEHHOT'O Cc1I0cob6a [IOK

26 | 1moJIyYeHUs CepHOMN https://m.eds
KUCJIOTHI. XIMHAYeCcKoe 00.ru/00ade
3arpsi3HeH’e OKpY>Kalolen c8a
Cpellbl COeJIMHEeHUSIMU Cephbl

brubmoreka

Brruncnenue maccoBou HOK

27 | pomu BeIXOJia IIPOAYKTa https://m.eds
peaxkiuu 0o.ru/00ade

c8a

OO0111ast XxapaKTepUCTHKA bubnuoTteka

a51eMeHTOB V A-Tpymiibl. [HOK

28 | A3sort, pacripocTpaHeHue B https://m.eds
npupojie, puzndecKre u 00.ru/00ade
XUMHUYeCKre CBOMCTBA eab

bubnuoTteka

Ammuak, ero puzndeckue HOK

29 U XUMHUYeCKUe CBOMCTBA, https://m.eds
noJiyyeHue U nIpruMeHeHue 00.ru/00adf0

04

30 [IpakTmyeckas pabora Ne 3 bubnuoTteka

1o TeMe «[lonyuenue LHOK

dMMMdKd, U3ydeHue ero

https://m.eds




00.ru/00adf1

CBOMCTB» 80
bubnuoTteka
A3oTHas KHUC/I0Ta, eé HOK
31 ¢dur3nUeckre U XUMHAYECKHe https://m.eds
CBOMCTBA 00.ru/00adf3
06
Hcnonb3oBaHre HUTPATOB
Y cojield aMMOHMUS B bubnuoreka
KauyeCTBe MUHePaJIbHbIX [IOK
32 | ynobpenui. XumMuuyeckoe https://m.eds
3arpsi3HeH’e OKpY>Kalollemn 00.ru/00adf5
Cpelbl COeIMHEeHUSIMU 18
a3oTa
®ocdop. Okcup docdopa Bubnuorexa
(V) u docdopHas kucioTa, HOK
33 https://m.eds
cl)mflqecm/le Y XUMHAYEeCKre 00.11/00adf6
CBOWCTBa, MOJTy4YeHre
8a
Hcnonb3oBanue ¢pocdaron bubnuoreka
B KaueCTBe MHUHepaJIbHbIX [HOK
34 | ymobpenwuii. 3arpsizHeHUe https://m.eds
TIPUPOJTHOM CpeJibl oo.ru/00adfc
docdaramu 20
Yrnepon, bubnuoreka
[IOK
s | e st
’ B 0o.ru/00adfd
XUMHUYeCKre CBOMCTBA 9
Oxcupibl yriepoaa, ux Bubnuoreka
dusnyveckre U XUMUYECKHe HOK
36 CBOMCTBA. JKOJIOTHYECKHe https://m.eds
1po6JieMbl, CBSI3aHHBIE C oo.ru/00adfe
okcunoMm yriepoaa (IV) be
bubnuoreka
" [OK
%7 VYronpHas KucioTa u eé httos://m_eds
COJH :
00.ru/00ae0
06¢
38 | IlpakTtmueckas pabora Ne 4 bubnuoTeka




1o teMe "[lonmydyenue
YTJIeKMCIIOTo Ta3a.
KauectBenHast peaxiiys Ha
KapOoHaT-uoH"

LIOK

https://m.eds
00.ru/00ae0

27e

[lepBoHavasbHbIE TOHSATUS
006 opraHryecKux

bubmuoreka

LIOK

39 BEIIECTBAX KAK O https://m.eds
00.ru/00ae0
COeJIMHeHUSIX yTJiepojia
She
bubnuoreka
Kpemnuwnii 1 ero HOK
40 COPEI[I/IHeHI/Iﬂ https://m.eds
00.ru/00ae0
80a
ITpakTrueckas pabora No 5.
p p p bubmuoreka
elleHue
HOK
JKCIIepUMEeHTAJIbHBIX 3a/1a4
41 P . 4 https://m.eds
1o TeMe « BaxkHemive
00.ru/00ae0
HeMeTaJlJIbl U UX
bf2
COeTMHEeHHUS»
bubmmoTeka
KonTtponbHas paborta No3 LIOK
1o TeMe «Baxkueiiive
42 https://m.eds
HeMeTaJlJIbl U UX
00.ru/00ae0
COeIUHeHUD»
eld
O6m1as xapaKTepuCcTHKa
XUMUYCCKUX IIIeMEHTOB — Bubnuorexa
MeTaioB. MeTtamnyeckas HOK
43 CBSI3b U MeTaJ/UInJecKas https://m.eds
KpUCTAJUIMYecKasl peliéTka. 00.ru/00ael
dusnyeckue CBOMCTBa 03e
MeTaJUIOB
. bubnuoteka
XuUMHUUecKkue CBOMCTBA
HOK
MeTaJlIoB.
44 3 . https://m.eds
JIEKTPOXUMHUYCCKUN DA
p . pAn 0o.ru/00ael
HaIpsDKeHUH MeTaJuioB
156
45 O61ue criocobbl Bubnuoreka
MIOJTyYeHUsl MeTaJlIoB. LHOK

CrmiaBbel. Beruucienus no
ypaBHEHHUSIM XUMUYECKUX

https://m.eds
oo.ru/00ael




peaxknui, eciii OJIUH U3

46

peareHTOB COIEPKUT 156
puMecH
bubnuoTteka
[IOK

[TonsTre o xoppo3uu
MeTaJlJIoB

https://m.eds
00.ru/00ael

278

47

Illenounble MeTaIIbI

bubnuoreka
HOK

https://m.eds
00.ru/00ael

4b2

48

Oxcubl ¥ TUAPOKCHIBI
HATpHS U KaJus

bubnuoteka
HOK

https://m.eds
0o.ru/00ael

4b2

49

[ITenoyHO3eMesIbLHBIC
MeTaJlIbl — KaJIbIIuHA U
MarHum

bubauoreka
LHOK
https://m.eds
00.ru/00ael
5e8

50

Baxneiire coeuHeHust
KaJIbIIAS

bubnoreka
LHOK
https://m.eds
00.ru/00ael
5e8

ol

O6001enue u
CACTeMaTH3allys 3HAaHUHI

52

7KéctkocTs Bonb! U
CIIOCOOBI e€ yCTpaHeHUs

Bbubmoreka
HOK

https://m.eds
00.ru/00ael

886

03

[TpakTuueckas pabora Ne 6
1o Teme "2KECTKOCTh BOJIbI
Y MeTO/Ibl e6 yCTpaHeHUs "

bubmnoreka
[HOK
https://m.eds
0o.ru/00ael
ae8




bubmoreka
HOK

54 AnroMuHui https://m.eds
00.ru/00ael
cb4
bubnuoreka

. [HOK
ec AmMdoTepHbIe CBONCTBA httos://m_eds
OKCHJIa ¥ TUJIPOKCHUA TEPS:ALECS
00.ru/00ael
cb4
bubnuoreka
[HOK

56 Keneso https://m.eds
0o0.ru/00ael
d86
bubnauoreka

Oxcupibl, TUIPOKCUABI U HOK
57 comu xeie3a (II) u xxernesa https://m.eds
(I1I) 00.ru/00ae3
5eb
58 O06o0b11enve 1
CHCTeMaTH3alvs 3HAaHUI
g;ilg;zecxaﬂ pabora Ne 7. Bubmorexa
SKCITepUMEHTAJIbHBIX 3a/1a4 HOK

59 1o TeMe « BackHerime W tcode

00.1u/00ae3
MeTaJlIbl ¥ UX de8
COeUHEHHUS
Boramcienwms mo

60 EeaFEHTO!B JIaH B U30OBITKe HOK_

WK COJIEP)KUT TIPUMECH. Al bl
. 00.ru/00ael

Brrunciiennst MaccoBoi 750

TIOJTU BBIXOJIa TIPO/TYKTa -

peakIuu

61 O60011enue u

CHCTeMaTH3aIys 3HAHHWI

62 | KourponbHas pabora No

110 TemMe «Bakuerimnue




MeTaJljIbl U UX
COeMHEHUS
bubnuoreka
BemectBa u MaTepuasel B [IOK
63 TMOBCeTHEBHOM JKU3HU 1 https://m.eds
YyesioBeKa 00.ru/00ae3f
20
bubnuoreka
LHOK
XuMHu4Yeckoe 3arpsisHEHHE
64 oKpyIKaIOIe CpeE 1 https://m.eds
00.ru/00ae4
270
bubmuoreka
Ponb xvMuu B periieHun HOK
65 SKOJIOTHYECKUX TIPOOIIeM I At
0o0.ru/00ae4
270
bubauoreka
PesepBHbIli ypoOK. [HOK
66 O06o0b111enve 1 1 https://m.eds
cUcTeMaTu3allug 3HaHUuM 00.ru/00ae0
dOa
bubnoreka
PesepBHbIli ypOK. HOK
67 O06ob11enve 1 1 https://m.eds
cucTeMaTu3alus 3HaHUuH oo.ru/00adb
33c
bubnoreka
PesepBHbIiT yPOK. [IOK
68 O6001enve u 1 https://m.eds
cucTeMaTHu3alus 3HaHUuH oo.ru/00ad9
cb2
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUWE OBPA30OBATEJIBHOI'O
ITPOIECCA

OBASATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOJUYECKHWE MATEPHUAJIBI VISl YUUTEJIA

IIMPPOBBIE OBPASOBATEJIBHBIE PECYPCBI 1 PECYPChBI CETU
HUHTEPHET
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