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INIOSACHUTEJIbHAS 3AIIUCKA

[IporpamMma ©O XMMMM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHMS
COCTaB/ieHa Ha OCHOBe TpebOBaHMII K pe3yjabTaTaM OCBOEHMUS OCHOBHOM
ob6pa3zoBaTeIbHON MMPOrpaMMbl OCHOBHOI'O 00I1Iero o6pa3oBaHusl, peaCTaBJIeHHbIX
B ®I'OC OOO, a Takke Ha OcCHOBe ddeaepaJbHOM pabdbouelt IPorpaMmbl
BOCITUTAHMS U C YUETOM KOHIIEMIIMM TIPeNoAaBaHmsl yUeOHOro rnpeamera « XuMusi»
B 0Opa3oBaTe/bHbIX Oopranmusaiusax Poccuiickon Denepaiyin.

[Iporpamma IO XMMMM TAE€T IpeIACTaBJIeHME O LIeJSIX, OOIIeM CTpaTeruu
0o0yuYeHMsI, BOCHMTAHMS U PasBUTUS OOYUAIOIIMXCS CPeACTBaMM Y4eOHOro
rpeamMeTa, yCTaHaBJIMBaET 06s13aTeIbHOE IIpeIMETHOE copepsKaHue,
MpenyCcMaTpUBaeT paclpelesieHe ero II0 KjaaccaM M CTPYKTYPMPOBAHME IIO
pasgesaM ¥ TeMaM IMpOrpaMMbl II0 XMMMWM, OIIPeIessieT KOJMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTePUCTUKN comepsKaHus, PEKOMEHAYEMYIO
MIOC/IeIOBATEIbHOCTD  M3YYEHMSI XUMMUM C YYETOM  MEXKIIPEeIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€l, JIOTMKM Y4YeOHOro mpolecca, BO3PaCTHbIX
0COOGeHHOCTeN OOyualolMXCsl, OIpenesseT BO3MOKHOCTM IIpeaMeTa  OJIsi
peayusaiuy TpeboOBaHMII K pe3yJibTaTaM OCBOEHMSI OCHOBHOM 0OOpa3oBaTe/IbHOM
MporpaMMbl Ha YpOBHE OCHOBHOI'O OOIllero oOpa3oBaHMsl, a TaK:Ke TpeOOBaHUM K
pe3ysibTaTaM OOyYeHMs] XMMUM Ha YPOBHE IieJiell U3yueHus MpeaMeTa ¥ OCHOBHbIX
BUIOB YyueOHO-TIO3HABATE/IbHOM [IesITeJIbHOCTM OOYyUalolllerocss Mo OCBOEHUIO
yueOHOTO COMlepsKaHmsI.

3HaHMe XVMMMM CJIYKUT OCHOBOM [Jjis1 (OPMMPOBAHMSI MUPOBO33PEHMS
00YyYaIoIIEerocs, ero MpeacTaB/IeHMI O MaTepUaJIbHOM €IVHCTBE MMPA, BasKHYIO
posib UrpaloT (GopMHUpyeMble XUMMEN IIPEICTaBJIEHMSI O B3aMMOIIPEBPAILEHMSIX
SHEPruM ” 00 3BOJIIOLMM BEIEeCTB B MPUPOAE, O MYTSIX pelIeHus TIJI00aTbHbIX
Mpo0OJIeM YCTOMUMBOI'O Pa3sBUTUSI UeJIOBEUECTBA — ChIPbEBOM, IHEPreTUUecKol,
MIAIIEBOM U 9KOJIOTMUYECKOV 6e30MacHOCTH, POOJIeM 34 paBOOXPaHEHMSI.

N3yueHne xummn:

CIIOCOOCTBYEeT  peajiM3allMM  BO3MOXXHOCTEM  IIJII  CAaMOpasBUTUSI U
dbopMIrpoBaHMS KYJIbTYpPbI TUUHOCTH, €€ 00111eN U QYHKIMOHATbHOM I'PaMOTHOCTH;

BHOCUT BKJaZ B (GOpMMPOBaHME MBIIIJIEHNS U TBOPUECKUX CIIOCOOHOCTEN
00yYaloIIMXCSl, HAaBBIKOB MX CAMOCTOSTEJIbHOM Yy4YeOHOU  OesTeIbHOCTH,
SKCIIEPUMEHTA/IbHBIX WM MCCJIeIOBATEIbCKUX YMEHUM, HEeOoOXOOMMbBIX KaK B
ITIOBCEITHEBHOM KM3HM, TaK U B PO eCCMOHATbHOM IeSITEIbHOCTH;

3HAKOMUT CO CHelM@UKON HAayYHOTO MbIIIJIEHUS, 3aKJaJbIBA€T OCHOBBI
1I€JIOCTHOT'O B3IJIS/Ia Ha €MHCTBO IIPUPOIbI M UEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
9TaroM B ()OpPMMPOBAHNM €CTECTBEHHO--HAYUYHOM I'PAMOTHOCTM O0YYaIOIIMXCS;

crioco6cTByeT (POPMUPOBAHMIO IIEHHOCTHOI'O OTHOILIEHMSI K €eCTeCTBEHHO-
-HayYHBIM 3HAHUSIM, K IIPUPOIE, K YeJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMUYECKOE
obpasoBaHMe OOYYaAIOIIXCS.

IaHHble HaIpaB/JeHUs] B OOYUEeHUM XUMUM OOeCIeuuBalOTCs CIelnduKon
comepskaHMsl ~ y4eOHOro  TpeaMeTa, KOTOPbIM  SIBJSIETCS  IelarorM4ecKu



aganTyUpPOBAaHHBIM OTpakeHreM 6a30BOV HAYKM XMMUM Ha OIPeeIEHHOM JTalle eé
pasBUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIIero o6pa3oBaHMsl OPMEHTUPOBAH Ha
OCBOeHMe OOYyYarolMMUCS CUCTEMbI TepBOHAUYa/IbHbIX ITOHSITUM XUMUM, OCHOB
HEOpraHMUYeCKOM XUMMUM WM HEKOTOPbIX OTAEeNbHBbIX 3HAUMMbIX TITOHSITUM
OpraHM4YeCcKOM XUMUMN.

CTpyKTypa cofepskaHMsI MPOTpaMMbl IO XUMMUM CGHOpMMUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoma K e€ msyueHunto. ComepskaHue CKJIaIbIBA€TCS M3 CUCTEMBI
MIOHSITUM O XMMMUYECKOM 3JIEMEHTE ¥ BEIeCTBE ¥ CUCTEMbI IIOHSITUI O XMMUIECKON
peakiuu. OO6e 3TM CUCTEMbI CTPYKTYPHO OPraHM30BaHbl IO TMPUHLNUITY
MOC/IeJOBATeIbHOTO Pa3BUTMSI 3HAHMI HAa OCHOBE TEOpPEeTUUECKUX IpeACTaBIeHMUA
pPa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO y4YeHMsI KaK OCHOBBI BCET'O €CTeCTBO3HAHMS;

- Ilepunognueckoro 3akoHa [I. M. MeHeneeBa Kak OCHOBHOTO 3aKOHA XVUMUM;

— YUEHMSI O CTPOEHUM aTOMa U XMMMUUIECKON CBSI3M;

- TpeAcTaBlieHMiI 00 9JIEKTPOJIUTUUECKOM IUCCOIMAlUM BEIIeCTB B
pacTBOpax.

TeopeTuueckne 3HaHMS pPacCMaTPUBAIOTCSI HAa OCHOBE SMIIMPUUECKU
MOJTYUYE€HHBIX ¥ OCMBIC/IEHHBIX (haKTOB, Pa3BMBAIOTCS MOCIeI0BATE/bHO OT OJHOTO
YPOBHSI K [JIPYTrOMY, BBIMOJHSIS (QYHKIMM OOBSICHEHUS ¥ ITPOTHO3MPOBAHMS
CBOJMCTB, CTPOEHMS ¥ BO3MOXXHOCTEM IMMPAKTUUECKOTO MPUMEHEHMSI U IOTyYeHUsT
M3y4yaeMbIX BellleCTB.

OcBoeHre mporpaMMbl IO XUMUM  CIIOCOOCTBYET  (POPMMUPOBAHMIO
MpefCTaBIeHNsI O XMMMUUECKOM COCTaBJISIONIE) HayYHOM KapTUMHBI MMUpa B JIOTUKE
e€ CHCTEeMHOM IMpPUPOAbI, I[EHHOCTHOTO OTHOIIEHMS K HayYHOMY 3HAHUIO W
MeToIaM TO3HaHMS B HayKke. V3yueHme XMMUM TPOUCXOAUT C IPUBJIEYEHMEM
3HAHMI W3 paHee W3YYEeHHBIX YUYeOHbIX mpeamMeToB: «OKpysKaoMii MUp»,
«Buonorus. 5-7 knaccei» n «dusmka. 7 Kiaacc».

[Ipy wm3yyeHUM XUMUM TMPOUCXOIUT (OPMUPOBAHME 3HAHUI OCHOB
XMMMUUECKOM HayKM KakK 06JIaCTM COBPEMEHHOI'0 eCTeCTBO3HaHMSI, MPaKTUUeCKOu
nesiTeJIbHOCTM 4eJoBeKa M KakK OJHOI'0 M3 KOMIIOHEHTOB MMPOBOU KYJIbTYPbI.
3agauya yuyeOHOro IipeiMeTa COCTOMT B (OPMMPOBAHMU CUCTEMBI XUMUYECKUX
3HAHMUI — BasKHeNIIMX (PaKTOB, ITOHSITUM, 3aKOHOB M TEOPETUUYECKUX TOJIOKEHUN,
OOCTYIHBIX OOOOILEHMII MMUPOBO33PEHUYECKOI0 XapakTepa, S3blka HAyKMU, B
NpuoOOIIeHNY K HAyYHbBIM MeTOJaM ITO3HAaHMS MpU M3YYEeHUM BeEIIeCTB U
XMMUYECKUX Peakuuii, B GOpPMMUPOBAHNM U PA3BUTUM MO3HABATE/bHBIX YMEHUN U
UX TIpMMEeHeHMM B Yy4yeOHO-TIO3HaBaTeJIbHOM U YuyeOHO-UCC/IeI0BaTe/IbCKOM
nesTeTbHOCTM, OCBOEHUM IIpaBM 0Oe30IacHOTO oOpallleHus C BellecTBaMM B
IIOBCEIHEeBHOM KU3HNA.

[Tpy u3yueHnn xuMum Ha YpOBHE OCHOBHOTO 00Illero o0pa3oBaHMsI BasKHOE
3HaUYeHMe IIProdpes Takue 11eJin, Kak:

- ((dopMupoBaHMe WHTE/UIEKTYAJIbHO pa3BUTOM JIMUHOCTHM, TOTOBOM K
caMo00Opa3oBaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHSITUIO PpeIleHuMN,



CITOCOGHOM aJanTPOBATHCSI K OBICTPO MEHSIOIIMMCS YCJIOBUSIM SKU3HM;

-  HAIpaBJIeHHOCTb OOyYeHMsT Ha CHUCTeMaTudyeckoe IpuUOOIIeHue
OOYYaIoIINXCSI K CaMOCTOSITEJIbHOM IT03HABAaTEeJIbHOM [esITeIbHOCTY, HayYHBIM
MeTOoIaM IT03HaHMSs, (GOPMUPYIOMIMM MOTUBAIMIO M pasBUTHE CIIOCOOHOCTEN K
XUMUU;

- obecrieueHne yCJIOBUIA, CIIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YUaIOIIVIMUCS
OIbITa Pa3HOOOPA3HOM [esATeJbHOCTM, IMO3HAaHMS M CaMOIIO3HAHMUS, K/IIOUEBbIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHLIMI), MMEIOIIMX YHMBEPCAJIbHOE 3HavYeHue [IJis
Pa3IMYHbBIX BUIOB AeSITEIbHOCTH;

- ¢opmMmupoBaHue oO1IeN (YHKIMOHAJIBHOM U €CTeCTBEHHO-HAYYHOM
rPaMOTHOCTM, B TOM UMCJ€ YMEHMI OOBSICHITb ¥ OLEHMBATh SIBJIEHMS
OKPY’KAIOIIEro MMpa, MCIIOJb3ys 3HAHMSI M OIIBIT, IIOJyYEHHbIE IIPU U3YYEHUU
XUMWM, TIPUMEHSATh UX TPU pelleHuyu IpobjeM B IIOBCETHEBHOM >KU3HU U
TPYIOBOM AEeSATEIbHOCTH;

- (opmupoBaHme y OOYYAIOIIMXCSI T'YMaHMCTUUYECKUX OTHOILIEHMUI,
MMOHMMAaHUS LE€HHOCTM XMUMMUECKMX 3HaHMI [Ji1 BBIPAOOTKM SKOJIOTUMYECKU
11eJIeCOOOpPa3sHOro IMOBedeHus] B ObITY M TPYHOOBOM JeSITEIbHOCTM B ILIeJISIX
COXPaHEHMsI CBOETrO 3[I0POBbSI M OKPYsKAIOILEl IIPUPOIHON Cpebl;

- pasBUTME MOTMBALMM K OOYYEHMUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIMTaHMIO Ha OCHOBE YCBOEHUS OOIleue/IOBeYeCKuX IIeHHOCTEeN,
TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MpodWIsi M HAIpaBA€HHOCTU aJbHENIIEro
00yueHMsI.

OO1iee YMCIO YacoB, OTBEAEHHBIX MJISI WM3YYEHUS] XUMUM Ha YpPOBHE
OCHOBHOTO 0011Iero o6pa3zoBanmsi, coctaBsieT 136 yacoB: B 8 kiacce - 68 yacos (2
yaca B HeJiesito), B 9 knacce — 68 yacoB (2 yaca B HefleJlio).



COJEP>XAHUE OBYYEHUSA

8 KJIACC

IlepBoHava/ibHbIE XMMUUECKNE TOHATHS

[Tpenmet xuvuu. Posib xuMuu B >KM3HM YesjioBeKa. XUMMUSI B CUCTeMe HayK.
Tena u BemjecTtBa. DusMueckue CBONCTBA BelleCTB. ArperaTHoe COCTOSIHME
BeliecTB. [loHsITME O MeTonax mMo3HaHMSI B Xumuu. UMCThie BellecTBA U CMeECH.
Criocobn1 pasgesieHust CMeCein.

ATOMBI M MOJeKyJibl. Xumuueckue 3jieMeHTbl. CUMBOJIBI XUMUYECKUX
3j1eMeHTOB. [IpocThie 1 CJIOKHbIE BellleCTBa. ATOMHO-MOJIEKYJIIPHOE YUeHMe.

Xumndeckas @opmysa. BajleHTHOCTb aTOMOB XUMMMWYECKUX 3J1€MEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHoOcuTenbHAasT aTOMHas Macca.
OTHocHuTEeNbHAS MOJIEKYJISIpHAs Macca. MaccoBast 1oJisT XMMMUUECKOTro 3JIeMeHTa B
COeIVTHEHUM.

KomnuectBo BemjectBa. Mosb. MonsipHass macca. Bsanmocssi3b KosinuecTsa,
Macchl M UMCJA CTPYKTYPHBIX eauHuIl BellecTBa. Pacuérbl 1mo dopmyiam
XUMMWYECKUX COeAVHEHUN.

@usnyeckre U XUMmuueckue sBaeHus. Xummueckas peakuusi M e€ mpusHaKku.
3aKOH COXpaHeHMsI MacChl BellleCcTB. Xumuueckue ypaBHeHus. Kiaccuduraiys
XUMMUYECKUX peakuuit (coequMHeHMs, pa3ioyKeHus, 3aMellieHnsi, oOMeHa).

Xumuueckuii 3KchepumeHin:

3HAKOMCTBO C XMMMYECKOM ITOCYIIOM, MpaBuIaMu paboThl B jabopaTopum u
nprémMamMy obpailieHus ¢ J1abopaTOpHbIM 0OOpPYIOBaHMEM, U3yUYeHMEe U OIMMCaHMe
busmMuecknx CBOMCTB 0Opa3l[OB HeEOpraHMYEeCKUX BeIecTB, HaOJoIeHNe
busmuecknx (IUIaBjeHMe BOCKa, TasHMEe JIba, pacTUpaHue caxapa B CTYIIKe,
KUIIEHMe ¥ KOHIEHCAIlMsl BOIbI) M XUMMUUECKMX (TOpeHMe CBeulr, MPOKaMBaHMe
MeIHOM TTPOBOJIOKM, B3aMMOJIEMCTBIME MeJia C KUCJIOTO) SIBJIeHN, HabIIoeHne u
ONMCaHMe TPU3HAKOB IMPOTEKaHMs] XMMMUUYECKMX peakimii (pasyioskeHue caxapa,
B3aMMOJIEMICTBME CEPHOM KUCJIOTHI C XJIOpUIOM Oapusi, pasyiosKeHue TI'MAPOKCHUIA
menu (II) mpu HarpeBaHuu, B3auMOZEMCTBIE Kejle3a ¢ pacTBopom cou menu (II),
M3yueHue CIocoOOB pasjesieHusi CMecei: C MOMOILbI0 MarHmura, GujibTpoBaHMUE,
BbIlTapyBaHue, OUCTWISIMS, XpoMaTorpadus, TpoBefeHre OUMCTKM MOBapeHHOM
coiyu, HabiogeHMe M ONMCaHMe  pe3yJIbTaTOB  IIpOBeleHMs  OIbiTa,
WUTIOCTPUPYIOILIETO 3aKOH COXpaHeHMsI MacChl, CO3JaHue MOJesiel MOJIEeKYI
(1mapocTep>KHEBBIX).

BaskHel1Me MpeAcTaBUTe/IM HEOPTaHMUECKUX BEIleCTB

Bosnyx - cmech raszos. CocraB Bo3gyxa. Kuciopon - sjseMeHT M mpocToe
BemecTtBo. HaxoskmeHme Kuciaopoma B mpupoge, Gusndyeckue U XUMUUECKME
cBorctBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenme kuciaopopa. Crocobbl
MOJTyYeHMsT KuUcjaopojga B JiabopaTopuMu ¥ MPOMBIILIEHHOCTH. Kpyrosopor
Kucaopoga B mpupoae. O30H — a/utoTpornHast MoauduKaIms K1ucJIopoma.

TemoBoit 3ddeKT XUMMUUECKOM peaklii, TEepMOXUMMUUECKUe YpaBHEHMS,
9K30- M SHJIOTepMMUeckue peakuuyu. TOIIMBO: yrojib U MeTaH. 3arpsi3HeHue



BO3/lyXa, yCuaeHue mapHMUKOBoOro s dekra, paspyilieHe 030HOBOI'O CJIOS.

Bopopon - snemeHT u 1pocToe BemliecTBo. HaxoskmeHue Bopopoma B
npupone, GusMueckue U XUMMMUUECKMe CBOMCTBA, INpMMEHeHMe, CII0COObI
nosryueHust. KuciaoTel u cosn.

MorsnspHbIli 06bE€M ra3oB. PacuéThl 0 XMMUUECKUM YPaBHEHUSIM.

@dusmMyecke CBOMCTBA BOAbl. Boma Kak pacTBopuTesb. PacTBOpBI.
HacpiiieHHble ¥ HeEHACBIIIIEHHbIE PacTBOPbI. PacTBOPUMMOCTL BEIECTB B BOJE.
MaccoBast 101 BelllecTBa B pacTBope. XMMMUUecKre CBOMCTBa Bogbl. OCHOBaHMS.
Posib pacTBOpOB B IpuUpoOJie U B XM3HM UejioBeKa. KpyroBopoT Boabl B Ipupoe.
3arpsisHeHMe NprUpoaHbIX Boa. OxpaHa M OUMCTKA IMIPUPOTHBIX BOJI.

Knaccndpukaims Heopranmdyeckux coemyHenuin. Oxcupapl. Kimaccudumxamms
OKCUIOB: coJyieobpasymomye (OCHOBHbIE, KUCJIOTHBIE, am@oTepHble) U
Hecosieobpasyiomye. Homenknarypa okcupmoB. Dusmueckume U  XUMUYECKUE
cBO¥ICTBa OKCKIOB. [ToyryueHne okCumoB.

OcnoBanug. Kiaccupukaimss oOCHOBaHMM: ILEJIOYM M HepPacTBOPUMbIE
ocHoBaHusl. HomeHksaTypa ocHoBaHui. Dusmuueckue U XMUMUUECKHE CBOMCTBA
ocHoBaHui. [ToyueHe oCHOBaHMIA.

Kucnorsl. Knaccudukanuust kucior. HomeHknatrypa kuciaor. @usmueckue u
XMMMUYECKMEe CBOMCTBAa KUCIOT. Pspg aktuBHocTM MeTasuioB H. H. DBekerona.
[TosryyeHue KUCTOT.

Comu. HomenknaTtypa cosient. @usndeckue M XMMU4ecKkue CBOMCTBA COJIEH.
[TomyueHue cosien.

I'eneTnueckas CBSI3b MEKIY KjIacCaMy HEOPraHMUYECKUX COeOMHEHU.

Xumuueckuil 3KcnepumeHm:

KaueCTBEHHOe ompeJiesieHre coAepskaHusl KUCIopoaa B BO3ayxe, IMoJydeHue,
cobupaHue, pacHo3HaBaHMe ¥ U3YYEHMe CBOJCTB KUCJIOPOHda, HaOJIoAeHNe
B3aMMOJIENCTBMSI BEIIeCTB C KUCJIOPOJOM WU YCJIOBUSI BO3HMKHOBEHMS U
npekpailleHus ropeHus (moxkapa), O3HAKOMJIeHMe C obOpasliamu OKCUIOB U
OIMCaHMe UX CBOMCTB, IIOJIyueHMe, CcOOMpaHMe, paclio3HaBaHME U U3YUYeHUe
CBOMCTB Bopopona (ropeHue), B3aumopeictsue Bogopona ¢ okcuaom menu (II)
(BO3MOSKHO MCIIOJIb30BaHME BHMIeOMaTepuassoB), HabJoAeHe 00pas3lioB BeIeCTB
KoJIM4ecTBOM 1 MoJb, MCCaemoBaHMe OCOOEHHOCTEM pPACTBOPEHMSI BeIlEeCTB C
pa3JIMYHOM PACTBOPMMOCTBIO, IIPUTOTOBJIEHME pPACTBOPOB C OIpeaeaseéHHOM
MaCCOBOM JI0JIeli pacTBOPEHHOI'O BeIeCTBA, B3aMMOEMCTBME BOMIbI C MeTa/lylaMu
(HaTpyeM ¥  KajbliMeM) (BO3MOKHO MCIIOJIb30BaHME  BUIeOMaTepuasioB),
MccaegoBaHue 00pasoB HEOPraHMUYECKMX BEIIEeCTB  Pas/MYHBIX  KJIACCOB,
HaOJIIoIeHe M3MEeHEeHMSI OKPAaCKM MHAMKATOPOB B PacTBOpPaX KUCJIOT U IIEJI0YeN,
usydeHme BsaummopenctBus okcuma meau (II) ¢ pacTBopom cepHOM KUCJIOTHI,
KUCJIOT C MeTa/ulaMy, peakUMil HeUTpaausalyuu, MOJTyYeHUe HepacTBOPUMBIX
OCHOBAHMM, BbITECHEHME OTHOrO MeTajula OPYTMM M3 pacTBOpa COJIM, pellleHue
9KCIIEPUMMEHTA/IbHBIX 3ajJa4 II0 TeMe «BaskHelilme KJacchl HeOpPraHM4ecKux
COeIVIHeHUM».

Ilepuognueckuit 3akoH u Ilepmoamyeckass cuUcTeMa XMMUYECKUX



siemeHTOB [I. . MeHnpaeneeBa. CrTpoeHue aToMoB. XMMHYeCKasi CBSI3b.
OKMCINTENTBbHO-BOCCTAHOBUTE/IbHBbIE PeaKImu

IlepBble MOMBITKM KjaacCUUKALMU XUMMUYECKUX 3JeMeHTOB. IloHsiTme o
IpyNIiaX CXOAHBbIX 3JIeMeHTOB (IlleJIOUHble U IleJIOYHO3eMeJIbHbIe MeTaJlbl,
rajioreHbl, MHEPTHbIE r'a3bl). DJIEMEHTbI, KOTOpble 00pa3yioT aMmdOoTepHble OKCUIbI
U TUAPOKCUJIBI.

ITepmognueckuit 3akoH. ITepuognyeckast cuctemMa XMMUUYECKUX 31eMeHTOB /I,
N. MenpgeneeBa. KopoTkomepmomHass ¥ IJIMHHOMNEpMOAHast  (opMbl
ITepmognueckon cucteMbl xummudeckux syemeHToB . Y. Menpeneesa. Ilepuonmbl
u rpymmnbl. OU3MUECKUI CMbBICT IIOPSIKOBOTO HOMEpa, HOMEpPOB Ilepuoma u
TPYIIIbI 3JIEMEeHTa.

Ctpoenne atomoB. CocTtaB aTOMHbIX simep. M3oTornbl. DaeKTpoHbl. CTpoeHue
9JIEKTPOHHBIX  000j04ueK aToMOB MepBbiXx 20 XMMMUUECKMX DJIEMEHTOB
ITepuomgnueckoin cuctemsr . V. MengeneeBa. XapaKTepUCTUMKa XUMUUECKOTO
9JIeMeHTa 110 ero IoJioskeHuto B Ilepunoanueckoir cucreme /1. Y. Menpeneesa.

3aKOHOMEPHOCTM M3MEHEHMsI paauyca aTOMOB XMMMUUECKMX 3JIEMEHTOB,
MeTaJ/UIMUEeCKMUX Y HEMETA/JIMUECKMX CBOJMCTB I10 TPYIIIaM U IIePUOIaM.

3Hauenne ITepumognyeckoro 3akoHa u I[lepuoamueckoit CUCTEMbI XMMUUECKUX
9JIEMEHTOB IJis1 pas3sBUTUSI Hayku U TpakTuku. II. V1. MeHgeneeB - yYE€HbIN U
I'paskIaHMH.

Xumndeckass cBsi3b. KoBaneHTHas (ToJsissipHasi M HENOJISIpHAsi) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XMMMUUECKMX 3JIeMeHTOB. IOHHas CBSI3b.

Crenenb  okucjeHus.  OKMUCAUTEIbHO--BOCCTAHOBUTEJIbHbIE  peaKLMu.
[Iporiecchbl okmcaeHus M BocCcTaHOBIeHUsI. OKMUCIUTENN U BOCCTaHOBUTEJIN.

Xumuueckuil 3KcnepumeHm:

u3ydyeHye OOpaslioB BEIIeCTB META/UIOB M HEMEeTa/VIOB, B3aMMOIEMCTBIE
TMIPOKCUIA LIMHKA C pacTBOpaMM KMUCJIOT M IeJoYeld, IpOBeAeHNe OIIbITOB,
WITIOCTPUPYIOIIMX — IPUMEpPbl  OKUC/IMTE/IbHO-BOCCTAHOBUTEJIbHBIX  peaKkLui
(ropeHue, peakiiuy pas3ioKeHUs, COeIHEHNS).

MesxcnpedmemHsle ceasu

Peanusanysi MeKIpeaMETHBIX CBsI3ei NpPU M3YUYeHUM XUMUM B 8 Kiacce
OCYILIECTBJISIETCSI Uepe3 MCIOJb30BaHMEe KaK OOIIMX eCTeCTBEHHO--HayYHbIX
TIOHSITUIA, TaK ¥ TOHSTUM, SBJISIOIINXCS CUCTEMHBIMM IJISI OTHEJIbHBIX ITPeaMeTOB
€CTeCTBEHHO--HayUYHOTO IMKJIA.

OO11Me ecTeCTBEHHO--HayYHbIe TMOHSITUSI: HAy4YHbIM (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHaJM3, CHUHTe3, KjaaccuduKauus, IepUOAUYHOCTh, HaOJIIOIeHNe,
9KCIIEpMMEHT, MO e/IMpOBaHNe, u3MepeHne, Mofe/lb, SIBJIEHUE.

®dusmuka: marepusi, aroM, DSJIEKTPOH, IIPOTOH, HEWUTPOH, WOH, HYKJINI,
M30TOITbI, PAAMOAKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUYECKUI 3apsili, BEIIeCTBO, TeJIO,
00BEM, arperaTHOe COCTOSIHME BellleCTBa, ras, (pu3MuecKue BeJIMUYMHBI, eIVHUIIbI
M3MepeHusi, KOCMOC, IJIaHeTbl, 3B€31bl, CoJIHIIE.

buosnorusi: otocunHTes, nbixanue, ouochepa.

I'eorpadmsi: armocdepa, ruapocdepa, MUHEpaJbl, T'OpPHbIE IOPOMHI,



TTOJIe3HbIE VICKOTIaeMble, TOTUIMBO, BOJHbIE PECYPCHI.

9 KJIACC

BeliecTBO 1 XMMMUUecKasi peaKkiusi

ITepuonuueckuit 3akoH. Ilepuonnyeckasi cuctema XMMMUUECKUX 3jieMeHTOB /1.
N. MenpeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOMCTB
XUMUYECKMX 3JIEMEHTOB TIE€pPBbIX TPEX TEPUONIOB, Kaiusl, KaJblUs U UX
COeIMHEeHU B COOTBETCTBMM C IIOJIOKeHMeM 3jieMeHTOB B [lepmomnyeckon
CHUCTEME U CTPOEHMEM X aTOMOB.

CTpoeHne BeleCcTBa: BUIbI XUMMUYECKOM CBSI3M. TUIIBI KPUCTA/UIMUECKUX
PEIIETOK, 3aBMCHMMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIJIMUECKON PEIIETKHU U
BUIA XMMMUUYECKO CBSI3N.

Knaccudbmukaims 1 HOMeHKJaTypa HEOPraHMUYECKUX BellecTB. XUMMUYeCKue
CBOJICTBA BEIECTB, OTHOCSIIMXCS K pasJIMYHbIM KjIaccaM HeOpraHM4YeCcKuX
coeAVHEHW!, TeHeTUYeCKasl CBSI3b HEOPraHNMYEeCKUX BEIeCTB.

Kiaccuduranms XxuMmmnuecKux peakyi 1Mo pasanyHbIM Ipy3HaKam (110 YnCTy
M COCTaBY YYaCTBYIOIIMX B peakiMy BeIIeCTB, IO TeIIoBOMY 3(deKTy, Mo
M3MEHEHMIO CTeleHel OKMUCIEeHUSI XMMUUEeCKUX 2JIEMEHTOB, 10 00paTMMOCTH, IO
YUYacTHIO KaTajn3aTopa). DK30- U SHAOTEpPMUUECKMEe peaKiuu, TepMOXUMUUECKIe
ypaBHEHMSI.

ITousiTe O cKOpoCTM XuMMueckou peakuuu. IloHsaTHe 06 0OOpaTMMBIX U
HeOOpaTUMMbIX XUMMUUYECKUX peakuusix. [IoOHSITHe O TOMOTeHHbIX U I'eTepPOreHHbIX
peakiusax. [lonstue o katanuse. [loHsTne o xummdyeckom paBHOBecuu. DaKkTOpHI,
BJMSIIOILMIE HA CKOPOCTh XMMMUECKONM peakuyuM ¥ II0JIOKEHUE XUMUUECKOTO
paBHOBECHSI.

OKMCINUTENIbHO-BOCCTAHOBUTE/IbHbIE  peaklyy,  3JeKTPOHHBIM  GajiaHC
OKMCJIUTETbHO-BOCCTAHOBUTEbHOM peaKIni. CocraBnienne ypaBHEHUIA
OKMCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ peakiuii C  MCIOJb30BaHMEM MeTOona
3JIEKTPOHHOTO OGaJiaHca.

Teopus 2/IeKTPOIUTUUECKON IUCCOIMAINN. DIEKTPOJIATHI Y HEDJIEKTPOJIUTHI.
KaTmonbl, aHnMoHbl. MexaHM3M [OMCCOLMALIMM BEIIECTB C pPas3IMYHbIMM BUIAMU
xummueckon cBsi3u. CreneHb auccouyanyiu. CuyibHble U cjiabble 3JIEKTPOJIUTHI.

Peakiiny moHHOro oomeHa. Y CIOBUS MPOTEKaHMs peaKkiii MOHHOT'O oOMeHa,
MOJIHbIE ¥ COKpalll€HHble MOHHbIe YypaBHeHMs peakiuit. CBoiCcTBa KMUCJIOT,
OCHOBaHUM ¥ COJed B CBeTe TPeICTaBJeHUII 00 3JIeKTPOIUTUIECKON
nucconanyy. KauectBeHHble peakiiny Ha MOHbI. [IoHSTME O TUApOIM3e COJIei.

Xumuueckuil 3kxchepumeHin:

O3HaKOMJIEHME C MOJEJSIMU KPUCTALIMUECKUX PEeLIETOK HeopraHU4eCcKuX
BEIIeCTB — META/JIOB M HeMeTa/uloB (rpadmra M ajMasa), CIOXKHBIX BeIeCTB
(xJiopupa HaTpusl), MCCaeqOBaHMe 3aBUCUMOCTY CKOPOCTM XMMMUUYECKOM peaKIun
OT BO3AENCTBUS PA3IMUHBIX (PAKTOPOB, MCCAEIOBAHME 3JIEKTPOIPOBOTHOCTU
pacTBOPOB BEIECTB, IIpollecca OMUCCONMALMM KUCJIOT, IIeJIoueil ¥  COJiei
(BO3MOXXHO  MCIIOJIb30BaHME BUIIEO MaTepuajioB), IIPOBEJEHMEe  OIIbITOB,
WUTIOCTPUPYIOIIMX ~ TIPU3HAKM  IIPOTEKaHMs  peakluMid  MOHHOrO  OOMeHa



(oOpasoBaHMe ocanka, BbifeJieHMe rasza, obOpa3oBaHMe BO[bl), OIIbITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEbHBIX  PEeaKIIUiA
(ropeHne, peakiMy pasoKeHMs, COeOMHEHMS), paclO3HaBaHMe HeOpPraHNMYeCKUX
BEIIeCTB C TIIOMOIIbIO KaueCTBEHHbIX peakiMii Ha  MOHBbI, pellleHne
9KCIIepUMEHTa/IbHbIX 3a7au.

HemeTannbl u ux coegMHEHUS

O6miasg xapakTepucTuka rajoreHoB. (OCOOEHHOCTM CTpPOEHUS aTOMOB,
XapakTepHble creneHu okucjaeHus. CtpoeHne u GpuUsMUYeCcKye CBOMCTBA ITPOCTHIX
BellleCTB — TajJioreHOB. XMMMUeCKMe CBOMCTBA Ha IpuMepe  XxJjopa
(B3aMMoOJielICTBME C MeTa/ulaMM, HeMeTa/UlamMy, Iieaodamu). XJIOPOBOJOPO..
CosngHasi KMUCJIOTa, XMMUYECKMe CBOMCTBA, IMOJyuyeHMe, NpuMeHeHue. [lelicTBMe
XJI0pa ¥ XJIOPOBOJOpPOAA Ha OpraHM3M deyioBeKa. BaskHeime Xaopuabl U UX
HaXOXXIeHNe B IpUpoze.

O6mas xapakrepucTuka 3jgeMeHTOB VIA-rpymmbl. OCOGEHHOCTM CTPOEHUS
aTOMOB, XapakTepHble cTerneHu oKuciaeHus. CTtpoeHme u ¢u3MyecKkue CBOVICTBA
MIPOCTBIX BEIIECTB — KUCI0OPOJa U cepbl. AJUIOTPOITHbIE MOAM(UKAIIMM KMUCIOPOIa
” cepbl. Xumnuueckue cBoycTBa cepbl. CepoBomopon, CTpoeHue, GusmMueckue u
xuMmuyeckue comctBa. OKcuabl cepbl Kak IPeICTaBUTENN KUCIOTHBIX OKCUIOB.
CepHas kucjoTa, GusMUeckme U XuUMHUYeCckue CBOMCTBa (0OIIMe  Kak
MpeCTaBUTENST Kjacca KUCJIOT U crenuduueckue). XuUMMUUECKMe peaxiyu,
JIekaIle B OCHOBE IIPOMBIIIJIEHHOTO CIIoco0a IOJIyYeHUSI CEPHOM KUCJIOTHI.
[TpmeHeHne cepHoM KUCAOThI. Co/iM CepHOM KUCIOThI, KaueCTBeHHas peakius Ha
cynbdar-noH. HaxoskmeHme cepbl M e€ cOoeauHEHUN B mpupope. XUMUYECKOe
3arpsi3HeHMe OKpYsKalolllel cpedbl COeAVMHEHUSIMM cepbl (KUCIOTHBbIE HOXKIMU,
3arpsi3HeHNe BO3yxa M BOJIOEMOB), CITOCOOBI €ro MpeaoTBpaleHmsl.

O6iiass xapakTepucTuka 3j1eMeHTOB VA-rpymnmbl. OCOOGEHHOCTM CTPOEHUS
aTOMOB, XapaKTepHbIe CTEIEeHM OKMCJIeHUs. A30T, paclpoCTpaHeHue B IPUPOJE,
busmuueckne u xuMmmieckue cpoictsa. Kpyrosopor asora B mpupoge. AMMMaK, ero
busmMUecKne 1 XMMmMUIecKke CBOVCTBA, IoTyueHne u npuMmeHenne. Com aMMOHMS,
ux ¢usuveckme M XMMmUIecKme CBOMCTBA, MpuMeHeHMe. KauecTBeHHas peakiys Ha
MOHbI aMMOHMS. A30THasi KUCJIOTa, €€ MosryuyeHue, Gusuveckme U XUMUUECKUe
cBoicTBa (0OIIMe KaK TMpencTaBUTess Kjacca KUCIOT U crenuduueckue).
Wcnonp3oBaHmue HUTPATOB M COJieM AaMMOHMSI B KauyecTBe MMHEpPaTbHbIX
ynoopenuit. XMMUUeCKoe 3arpsisHeHe OKPY>Kalolllel Cpebl COeIMHEHMUSIMM a30Ta
(KMCJIOTHbIE OOKOM, 3arpsisHeHKue BO3Ayxa, IOUBbl UM BomoémoB). Docdop,
aJutoTpornHbele Moaudukauuu ¢ocdopa, GpusMueckre U XUMUYECKMEe CBOJVCTBA.
Oxcup pocdopa (V) u pochopHast KucaoTa, pusuIeckme U XMMUIeCKe CBOVCTBA,
nonyuenue. Mcronb3oBanne ¢pocdaToB B KaueCcTBe MUHEPATbHBIX YIOOpEHMIA.

O6mias xapakrepuctuka 3aeMeHTOB [VA-rpymmbl. OCOGEHHOCTM CTPOEHUS
aTOMOB, XapaKTepHble  CTeleHM  OKUCIeHMs.  YTJepopd,  a/UIOTPOITHbIE
MoauduKauuy, paclpoCTpaHeHMe B TIpupope, (uanmyeckue U XUMUYECKUE
cBoiicTBa. Ancopbims. Kpyrosopor yriepona B npupope. OKCuabl yriiepona, ux
dbusuyecke u XUMMYECKME CBOJCTBA, [EMCTBME HA >KMBbIe OpPraHU3MBbI,



MoJTyYeHne ¥ TMpUMeHeHMe. ODKOJIOrMUYeckue IMpoOJieMbl, CBSI3aHHbIE C OKCUIOM
yriepoga (IV), rumoresa rJ/I0GaJbHOrO TMOTEIJIEHMS K/IMMATa, ITapHUKOBBIN
¢ dekT. YronapHas KMUCIOTA U €€ COMM, UX PuU3MUecKue U XMMUUecKe CBOMCTBA,
nojsyueHue u ImpuMmeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Wcnonb3oBaHne KapOOHATOB B ObITY, MeAMIIVIHE, ITPOMBIIIIEHHOCTU U CeJIbCKOM
XO3SIMCTBE.

ITepBoHavasIbHbIE MTOHSATHUSI 0O OPraHMYECKMX BEIIECTBAX KaK O COeIVMHEHMUSX
yriaepona (MeTaH, 3TaH, STWIEH, alleTWIeH, 9TaHOJI, IJIUIEPUH, YKCYCHAas KMCJIOTA).
[IpupomHble WMCTOUYHMKM YTJIEBOOOPOAOB (yrojib, MPUPOAHBIA Tra3, HedTh),
MPOOYKTbI MX IlepepaboTku (O6eH3MH), MX pPOJIb B OBITY M IIPOMBIIIIEHHOCTH.
[ToHsiTE O 6GMOJIOrMUECKN BasKHBIX BEIIeCTBAX: KMpax, OejKax, yriaeBogax — U UX
posiM B KM3HM UeJioBeKa. MarepuasibHOe €OMHCTBO OpraHMUEeCKUX U
HEOpraHMYeCKMUX COeIVHEHMIA.

Kpemumnii, ero @usmdyeckme u XMMMUYECKME CBOMCTBA, TIIOJyUYeHUE U
npumeHenne. CoenuHenusi KpemHusi B mnpupoge. OOmme TmpeacTraBjieHus 00
okcupae kpemuus (IV) m kpemuneBoy kuciaore. CuamkaTbl, UX MUCIOJIb30BaHME B
ObITY, B IMPOMBIIIJIEHHOCT. BaskHelllne CTpouTe/ibHble MaTepuasibl: KepaMuKa,
CTeKJIO, 1IeMeHT, 6eTOH, skeyie300eToH. IIpobseMbl 6Ge30MacHOr0 MCIIOJb30BaHMS
CTPOUTEbHBIX MaTepPUasoB B MOBCETHEBHOM SKU3HN.

Xumuueckuil 3KcnepumeHm:

M3ydyeHre oO6paslioB HEOPTaHMUYECKUX BEIIECTB, CBOVICTB COJITHOM KUCJIOTHI,
MIpOBeJeHe KaueCTBEHHbBIX PeaKIMii Ha XJIOPUJI-MOHbI M HAOJIIOAeHNe MMPU3HAKOB
X TIPOTEKaHMsI, ONBITHI, OTpakamluye QU3UUECKre ¥ XUMUYECKMe CBOMCTBA
raJloreHOB M MX CcoeAuHeHul (BO3MOXKHO MCIIOJIb30BaHMe BUIeOMaTepuasoB),
O3HaKOMJIeHMe ¢ oOpasiaMyu XJIOpUMOOB (TaJOTeHUAOB), O3HAKOMJIEHME C
obpasiiamu  ceppl UM €€  coeOuMHEHUsSMM  (BO3MOXXHO  MCIIOJIb30BaHMe
BIJIEOMaTepuasioB), HabJIloAeHMe TIpollecca OOYIJIMBAHMUSI caxapa IO[ IeCTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KUCJOTBbI, WM3y4YeHMe XUMMUYECKUX CBONCTB
pa3b6aBJIeHHOV CepHOV KUCJIOThI, IPOBeAeHe KaueCTBEHHOM peaKlyuyu Ha Ccyabdar-
MOH UM HaOIoeHMe TpuU3HaKa e€ IpOoTeKaHMs, O3HaKOMJeHue C (U3NYeCKUMU
cBOMCTBaMM asoTa, Gocdhopa M ux coenavHeHMM (BO3MOXKHO MCIIOJIb30BaHME
BUeoMaTepuaaoB), obpasiamu asoTHbIX U (HOoChOpHBIX yOOOpeHuN, MoJyueHue,
cobupaHue, paclio3HaBaHMe W WM3y4yeHMe CBOMCTB aMMMaka, IIpoBeleHue
KaueCTBEHHBbIX peakIMii Ha MOH aMMOHMS U docdaT-MOH U U3yYeHMe MPU3HAKOB
UX MMPOTEKAHMSI, B3aMMOIEMCTBIE KOHIIEHTPMPOBAHHON a30THOM KUCJIOThI C MeIbIO
(BO3MOXKHO MCII0JIb30BaHMe BUJleOMaTepuasioB), u3yueHme MoJiesiein
KPUCTAJUINYECKUX peIIeTOK ajMasa, rpadura, @ysnepeHa, O3HAKOMJEHME C
MPOLIECCOM  afcopOLMM PACTBOPEHHBIX BEIIECTB AaKTMBUPOBAHHBIM VIJIEM U
YCTPOMCTBOM IIPOTMBOrasa, MojydeHne, cooupaHmue, pacrio3HaBaHMe U U3ydeHMe
CBOJICTB YIJIEKMCJIOTO Ta3a, MpOBeIeHMe KaueCTBEHHBIX peakilMii Ha KapOoHAaT u
CUJIMKAT-MOHbl ¥ W3yYeHMe IMPU3HAKOB UX IIPOTeKaHMs, O3HAKOMJIEHUE C
MPOAYKLMEN CUJIMKATHOWM ITPOMBIIIUIEHHOCTM, pellleHue SKCIIepUMEHTATbHBIX
3a7ay 1o TeMe «BaykHen1ie HeMeTa/JIbl ¥ UX COeIMHEHMSI».



MeTannbl U X cOoefUHEHUS

OO01ast XxapaKTepuCTuKa XMMUYECKMUX 3JIEMEHTOB — METa/IJIOB Ha OCHOBAaHUMU
ux nosoxkenus B Ilepuommueckoy cucremMe XumMmuueckux 3sjemeHtoB /. .
MenpgeneeBa u ctpoenuss aromoB. CTpoeHue MeTa/yioB. MeTtajandeckast CBSI3b U
MeTa/uIMueckass  KpUCTA/UIMUeCcKasl  pelléTKa.  DJIEKTPOXUMMUYECKUIM  PS
HaIpsDKeHU MeTa/uIoB. Dusudyeckue U XUMUIecKue CBOMCTBA mMeTasioB. Oo61ue
CrocoObl TOyYeHMUs] MeTa//IoB. IIOHSITME O KOppo3uMyu MEeTajjioB, OCHOBHbIE
criocoObl 3aIIuUThl UX OT Kopposuu. CriaBbel (CTajab, YYTYH, OIOPATFOMUHUMN,
OpoH3a) M UX MPUMEHEHME B OBITY M IIPOMBIIIJIEHHOCTM.

Illesounble MeTaIbI: MOJOKeHMe B Ilepuommyeckoi cucreme XMMUUYECKUX
snemeHToB [. V. MeHneneeBa, cTpoeHne X aTOMOB, HaxOXXJeHMEe B IMPUPOJE.
dusnuyeckme M XUMMUYECKME CBOMCTBA (Ha mpumepe Hatpust U Kaymst). ORcuabl U
TMOPOKCUIBI HATpusi ¥ Kaausgd. [IpuMeHeHMe IIEJIOYHBIX METa/UIOB U UX
COeIVHEeHUN.

[llesjouHO3eMeIbHbIE METa/UIbl MarHMii M KajbliMii: IIOJIOKEHHEe B
Ilepuomuueckon cucreme xummuueckux sjgemeHToB [I. . MeHpesneeBa, CTpoeHue
X aTOMOB, HaXOKAeHMe B nmpupoje. Dusmueckue 1 XUMMUIeCKre CBOMCTBA MarHus
M Kadblysl. BaskHenime coenuHeHus1 Kajablysi (OKCHUA, TUIAPOKCUI, COJIN).
JKécTKoCTb BOMBI M CIIOCOOBI €€ YCTpaHeHMs.

AmomMmunnii: iojioskenue B [lepuoanueckoi cucteme XMMUUECKUX 3JIEMEHTOB
. . MeHpeneeBa, CTpoeHMe aToMa, HaxoxkaeHue B mpupoge. Dusmueckue u
XMMUYECKMEe CBOMCTBA allOMMUHMS. AMMOTEpHbIe CBOVMCTBA OKCHIA M TMAPOKCUIA
AJTIOMMHMSI.

JKeneso: nmososkenne B Ilepuonnueckoir cucreme XMMMUUECKUX 3j1eMeHTOB [1.
. MenpeneeBa, cTpoeHMe aroma, HaxoxneHue B mnpupoae. Dusuyeckue u
XMMMUYeCcKye CBoMCTBa xesne3a. Okcuabl, ruapokcuabl u conu skenesa (1) u skenmesa
(IIT), ux cocraB, CBOIICTBA U TIOJTyUEHMeE.

Xumuueckuil 3KcnepumeHm:

O3HaKOMJIeHMe ¢ obOpasiamMyu MeTa/UyIOB U CIJIaBOB, MX (GU3NUYECKUMU
CBOMCTBaMM, M3yueHMEe  Ppe3yJIbTaTOB  KOpPpPO3UM  MeTaLIOB  (BO3MOXKHO
MCTIO/Ib30BaHMEe BHUIEOMaTepuasoB), OCOOEHHOCTEe B3aMMOIEMCTBUSI OKCHUIA
KaJblisi M HaTpus C BOAOM (BO3MOXHO MCIIOJIb30BaHME BUIeOMaTepuasoB),
MCCJIeIOBaHMe CBOJMCTB JXKECTKOM BOJbI, IIpOLieCcca TOpeHMs >Kejie3a B KUCJIOPOe
(BO3MOKHO  MCIIOJIb30BaHME  BUIEOMAaTepuajoB), IPU3HAKOB  IMPOTEKaHMS
KaueCTBEeHHbIX peaklMi Ha MOHbBI: MarHusl, KaJIbLys, aJIOMMHMSI, LIMHKA, JKejie3a
(IT) n skenesa (III), menu (II), HaGIIOmEHME U OIMCAHME MTPOLIECCOB OKpPAIIMBAHMUS
IJIAMEHM MOHAMM HaTpusl, Kaausd U KajabOus (BO3MOXXHO MCIIO/JIb30BaHME
BHUAeOMAaTepUasoB), UCC/IeTOoBaHMe aM(POTEPHBIX CBOMCTB I'MAPOKCHUIA AJTFOMMHMIS
U TUAPOKCHUIA IIMHKA, PellleHne SKCIIepUMEHTATbHBIX 3a7au 10 Teme «Baskuerime
MeTaJUIbl U X COeIVIHEeHMS ».

XumMusi M OKpy’Kawuias cpeja

BeliectBa M MaTepuasibl B IOBCEIHEBHOM >XM3HM uUeJoBeKa. besoracHoe
MCIIO/Ib30BaHMe BEIleCTB U XMMMUYECKMX peakiuit B ObITy. IlepBas momoilp mpu



XUMMUYECKUX OXKOTaX U OTPaBJIEHUSIX.

Xummnueckoe 3arpsi3HeHMe OKpY’Kalollel cpenbl (MpeaesibHasi MOITyCTUMAsT
KOHIIeHTpalus BelllecTB, nanee — [[JIK). Poab xumum B pellieHUM 3KOJIOTUYECKUX
rpobJieM.

Xumuueckuii 3kxchepumeHm:

mn3ydyeHue oOpaslioOB MaTepuasaoB (CTEKJIO, CIIJIaBbl META/IJIOB, IOJMMEpPHbIE
MaTepuasbl).

MesxcnpedmemHsle ceasu

Peanusanyst MeKIIpeaMETHBIX CBSI3e€i TpM M3ydeHUM Xumum B 9 Kijacce
OCYILIECTBJISIETCSI Uepe3 MCIIOJIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAYUYHbIX
TIOHSITUM, TaK M IIOHSITUM, SIBJISTFOILIMXCSI CMCTEMHBIMMU JIJISI OTIE/JIbHBIX ITPEAMETOB
€CTeCTBEHHO--Hay4YHOr'O LIMKJIA.

OO1me ecTecTBEHHO-HAyUYHbIE TOHSTHUS: HAy4YHbIM (DaKT, TUIIOTE3a, 3aKOH,
Teopusl, aHaJM3, CUHTEe3, Kjaaccuukamms, IepUOAMYHOCTb, HaOJII0IeHe,
9KCIIEpMMEHT, MOJEJIMpPOBaHNe, W3MepeHue, MOJesb, SBJIeHMe, IapHUKOBBIN
s dekT, TEXHOJIOTUSI, MAaTEpPUAJIBI.

®usmKa: marepusi, aToM, O3JIEKTPOH, IPOTOH, HEWUTPOH, MWOH, HYKJINUI,
M30TOIIbl, PaAMOAKTUBHOCTb, MOJIEKYJa, 3JeKTPUUECKUI 3apsili, ITPOBOIHUKMH,
MOJTYIIPOBOAHUKM, IUINEKTPUKM, (OTO3JIEMEHT, BeIlEeCTBO, Teao, OOBEM,
arperaTHoe COCTOSIHME BeIleCTBa, ra3, paCTBOp, paCTBOPUMOCTb, KpUCTaJIIMUecKast
pelléTKa, CIUIaBbl, QU3NUYECKNe BEJIUUYMHbBI, €IVMHUIIBI M3MEpPEHUsI, KOCMUUYeCKoe
MIPOCTPAHCTBO, MJIaHeThl, 3Be3bl, COJIHIIE.

buonorust: dorocunres, npixanue, Omocdepa, sKOCKUCTEMA, MMUHEpPATbHbIE
yIoOpeHust, MUKPO3JIEMEHTbBI, MAKPO3JIEMEHTHI, MMTATEIbHbIE BEIIECTBA.

l'eorpadusi: atmocdepa, rugpochepa, MuHepaabl, TOpPHbIe TMOPOADI,
T10JIe3HbIE MCKOIaeMble, TOIJIMBO, BOJIHbIE PECYPChI.



INTAHVUPYEMBIE PE3VJIbTATbI OCBOEHHSA IITPOI'PAMMBI I1O
XM HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATbI

JIMuHOCTHBIE pe3yJbTaThl OCBOEHMSI TIPOrpaMMbl OCHOBHOI'O OOIIEro
06pa3oBaHMsI JOCTUTAIOTCS B XOAe OOYUeHUs] XMMWUM B €OMHCTBE YUueOHOM WU
BOCITUTATEJIbHOM JeITeIbHOCT B COOTBETCTBUM C TPAAULIMOHHBIMY POCCUNCKUMU
COLIMOKYJIbTYPHBIMM U TYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM, NPUHSITBIMM B
obIIlecTBe IMpaBWwIaMM ¥ HOPMaMM IIOBEIEHMSI M CIIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLMAIM3AIINY O0YIAIOIIMXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPAKAIOT  TOTOBHOCTb  OOYYaAIOIIMXCS
PYKOBOACTBOBATbCSI CHMCTEMOM ITO3UTUBHBIX IIEHHOCTHBIX OpMEHTaluii U
pacIypeHne OIbITa AesTeIbHOCTM Ha €€ OCHOBE, B TOM UMCJIE B YACTH:

1) naTpMoTUUECKOTO BOCIIMTAHMSI:

IIEHHOCTHOI'O OTHOIIIEHMSI K OT€UECTBEHHOMY KYJIbTYPHOMY, MCTOPUUECKOMY
¥ HAyYHOMY HAacCJeIuio, IOHMMAaHMs 3HAaueHUs XUMUUECKOM HayKu B >KU3HU
COBpPEMEHHOI'0 OOIeCTBa, CIIOCOOHOCTM BJIAAETh AOCTOBEPHOM MHGOpMAaLVen O
MepeioBbIX MJOCTMKEHUSIX M OTKPBITUSIX MMPOBOM ¥ OTEUECTBEHHOM XUMUU,
3aM{HTEPECOBAHHOCTY B HAYYHbBIX 3HAHMSIX 00 YCTPOIICTBE MMpa U OOIIECTBa;

2) rpa’kAaHCKOr0 BOCIIUTAHUS:

MIpeICTaBJeHNsI O COLMaJbHBIX HOpPMax ¥ MpaBWIaxX MEeXKJIMYHOCTHBIX
OTHOILIIEHM) B KOJIJIEKTMBE, KOMMYHMKATMBHOM KOMIIETEHTHOCTY B OOIIIECTBEHHO
MIOJIE3HOM,  YYEOHO-UCCIeNOBATeNbCKOM, TBOPYECKOM M  APYyIUMX  BUAax
IesITeJIbHOCTY, TOTOBHOCTM K PasHOOOpAasHOM COBMECTHOM OeSITeTbHOCTU IIpU
BBIIIOJITHEHUM YUYEOHBIX, ITO3HABATEJbHBIX 3a[ay, BBIMOJHEHUM XUMUYECKUX
9KCIIEPMMEHTOB, CO3IAaHUM YYEOHBIX IIPOEKTOB, CTPEMJIEHNST K B3aMOIIOHMMAaHMIO
¥ B3aMMOIIOMOIIM B IIpoOllecce STOM YUYeOHOM MOesITeJbHOCTM, TOTOBHOCTU
OILIEHMBAThb CBOE€ IIOBeIEeHMe U IIOCTYIKM CBOMX TOBapuIleld C IO3ULIUU
HPaBCTBEHHBIX U IIPABOBBLIX HOPM C YUYETOM OCO3HAHMS MTOC/IEACTBUI ITOCTYIIKOB;

3) HeHHOCTM HAay4YHOr0 MO3HAHMS:

MMPOBO33peHUeCcKye IPeACTaBJIeHNsI O BelleCTBEe UM XMMMUYECKOM peaklyu,
COOTBETCTBYIOIIYi€E COBPEMEHHOMY YPOBHIO Pa3sBUTUS HAYKM U COCTABJISTIOIINME
OCHOBY JJIs1 TIOHMMaHMSI CYIIIHOCTM HAy4YHOM KapTUHBbI MMpa, MpeacTaBeHusT 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PasBUTUS IIPUPOIbI, B3aMMOCBSI3SIX YeJOBeKa C
IIPUPOIHON CPefoi, O POJIM XUMUM B TTIO3HAHUM STUX 3aKOHOMEPHOCTE;

ITO3HaBaTe/JIbHbIE MOTMBBI, HAIlpaB/IeHHbIE HA ITOJYYEeHME HOBBIX 3HAHUM TI0
XUMMUM, HeOOXOIMMbIe IJISI OOBbSICHEHMS HAaOJIOJaeMbIX IIPOIECCOB ¥ SIBJIEHUI,
MTO3HABATeJIbHOM, MH(MOPMAIMOHHOM M UMTATEJIbCKOM KYJIbTYpPbl, B TOM YMCJIE
HaBbIKOB CaMOCTOSITEJIbHOM paboThl C y4YeOHbBIMM TEKCTaMM, CIIPaBOUYHOM
JIUTEPATYpPOM, HJOCTYIHBIMM TEXHUUECKMMM CPeOCTBaMM MHMPOPMALMOHHBIX
TEeXHOJIOTUIA;

MHTEpeC K OOYYeHMIO M II03HAaHUIO, JIFOOO3HATEeJIbHOCTb, TOTOBHOCTb U
CIIOCOOHOCTb K  €amMOOOpa30BaHMIO, IIPOEKTHOM UM  MCCJIeAOBATEIbCKOM



IesTeJIbHOCTY, K OCO3HAHHOMY BBIOOPY HAaIpaB/JIEHHOCTM M YPOBHSI OOyueHUs B
OaJIbHeIIeM;

4) popMmupoBaHUS KYJIbTYPbI 340POBbSI:

OCO3HaHMEe IIeHHOCTM >KM3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKM Ha 3[IOPOBBbIN 00pa3s >KM3HM, OCO3HAHME ITOCTeNCTBUN U
HEMpUSTHE BPeIHbIX IIPUBbIUEK (YIIOTpeOIeHNST aJIKOTOJIsl, HAPKOTUKOB, KypeHusl),
HEOOXOOMMOCTM COOJIIOJeHMsT TpaBWwI  0e30MacHOCTM IIpu  OOpalleHuu C
XMMMWUYECKMMH BEIleCTBAMM B ObITY U peaJibHOM SKU3HMU;

5) TpymoBoro BocuTaHu:

MHTEepeC K MPaKTUYEeCKOMY M3yUYeHMIO ITpodeccuit ¥ Tpyaa pasaMyHoOro poja,
yBaKeHME K TPyAy U pe3yJbTaTaM TPYAOBOM OeSITeJbHOCTM, B TOM 4YMCJIE Ha
OCHOBE MpPUMMEHEHMS IIpeIMEeTHbIX 3HAHMI II0 XUMWM, OCO3HAHHBI/ BBIOOP
VHIVBUAYAJbHOM TPAEKTOPUM IIPOAO/IKEHMSI 00pa30BaHMs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTM K XMMMM, OOLLECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
YCIIEIIHOM MPOGeCCUOHAIBLHON eI TeJIbHOCTY Y Pa3BUTHUSI HEOOXOIMMBIX YMEHMI,
TOTOBHOCTb afallITMPOBATLCS B MPODECCHOHAIBHONM Cpeie;

6) 3K0JIOTMYeCKOr0 BOCIIUTAHUS:

9KOJIOTMUYECK!M IIeJIecO0OpasHOe OTHOIIEHME K TMPUPOJe KaK MCTOYHUKY
SKM3HM Ha 3emJjie, OCHOBE €€ CYIIeCTBOBaHMS, IOHMMaHMe IIEHHOCTY 3I0POBOIO U
6e30macHOrO o6pasza >KU3HM, OTBETCTBEHHOE OTHOIIeHME K COOCTBEHHOMY
GusMUecKoMy " IICUXUYECKOMY 3I0pPOBbIO, OCO3HAHME LIEHHOCTU COOJIIOIEeHMS
MpaBuJ1 6€30MMaCHOTO MOBeIeHMs IIpK paboTe C BellleCTBaMM, a TaK)Ke B CUTYaILUSIX,
YI'POXKAIOIIMX 3MOPOBBIO U SKU3HU JIIOAEN;

CITOCOOHOCTM TPUMMEHSITh 3HAHMS, ITOJTydyaeMble IPY U3YUYEHUM XUMUM, IJIS
pellleHNs 3a7a4, CBSI3aHHbIX C OKPY>KaIOLIeN IMPUPOIHON CPedoN, AJI1s1 TOBBIIIEHNS
YPOBHSI  OKOJIOTMYECKOM  KYJbTYpPbl, OCO3HAaHMSI IJIOOQJIBHOrO  XapakTepa
9KOJIOTMYECKUX MPOOJIEM U IIYTeM UX pelleHus MOCPeICTBOM METOIOB XUMMU,
9KOJIOTMYECKOI'O MBbIIJIEHNSI, YMEHMSI PYKOBOACTBOBATLCS MM B IIO3HABATE/IbHOM,
KOMMYHMKATUBHOM U COLIMA/IbHOM ITPaKTUKE.

METAITPEIMETHBIE PE3YJIBTATbI

B cocraBe MeranpeaMeTHbIX pe3yJIbTATOB BbIAEJISIOT 3HAUYMMbIE [IJIS
dbopMupoBaHusl MMUPOBO33peHMs] OOllleHayuHble IOHATMS (3aKOH, Teopus,
MIPUHLINII, TUIIOTe3a, (PaKT, CUCTeMa, MPOLEeCC, SIKCIEPUMEHT U JIPYroe.), KOTOpbIe
MICIIOJIb3YIOTCSI B €CTeCTBEHHO-HAYUYHBbIX YUYEOHBIX IIpeaMeTax M IIO3BOJISIIOT Ha
OCHOBE€ 3HaHUM U3 ITUX IIpeaMeToB (PopMMpOBaTh IpeACTaBJeHMEe O I11eJIOCTHOM
HAayYHOM KapTMHE MMpPA, M YHUBEpPCAJIbHbIE YUeOHbIe MeCTBUS (II03HABATe/IbHbIE,
KOMMYHMKATUBHbBIE, PEryJSITUBHBIE), KOTOpble ObOecneuMBalOT (OpPMUPOBaHME
TOTOBHOCTM K CaMOCTOSITEJIbHOMY IUIAHMPOBAHMIO U OCYIIECTBJIEHMIO YUYeOHOM
IesITeJIbHOCTM.

ITosHaBaTe/IbHbIE YHUBEPCAIbHbIE YUE€OHbIE JeMCTBUS

BasoBble jiormuecKkue gericTBUSA:

YMEHMUSI VCIIOJIb30BaTh MPUEMBI JIOTMYECKOTO MbIIIJIEHUSI IIPU OCBOEHUU
3HAHMIL: PACKPbIBaTh CMBICI XMMWYECKUX TOHSTUI (BBIOEISATh UX XapaKTepHbIE



MpU3HAKM, YCTAHABJIMBAThb B3aMMOCBSI3b C APYTUMM ITOHSTUSIMM), UCIIOIb30BaTh
MTOHSITYST AJ1S1 OObSICHEHUSI OTIEIbHBIX ()aKTOB U SIBJIEHUI, BbIOMPATh OCHOBAHMUS U
KpUTEpUM IJjIs1 KiacCuPuKaImMy XMMUYECKUX BEIIEeCTB UM XMMMUYECKUX peaklinii,
yCTaHaBIMBATh IPUUMHHO-C/IEICTBEHHbIE CBSI3M MeKIY OOBeKTaMu WU3ydeHwus,
CTPOUTD JIOTUUECKME pacCyKaeHus (MHAYKTUBHbIE, NeAyKTUBHbIE, IO aHAJIOTUMN),
nenaTh BbIBOJbI U 3aK/II0UEHMS;

yMeHMe TIpMMEHSATb B TIpollecce TIO3HaHMS TOHSATUS (TIpeaMeTHble U
MeTanpeaMeTHbIe), CMUMBOJIMYECKME (3HAaKOBbIE) MO/, UCIOJ/Ib3yeMbIe B XUMUN,
MIpeo6pa3oBbIBATh IIMPOKO MPUMeEHSIeMble B XMMUM MOJIe/IbHbIe TTpefCTaBIeHNUs —
XMMWYECKUIM 3HaK (CMMBOJI 32JIEMEHTAa), XuMmMmudeckas @opmysaa M ypaBHEHMe
XMMUYECKON peaklMy — MpU pelleHny yueOHO-TI0O3HABaTeIbHbIX 3a/la4, C YUETOM
9TUX MOMEJbHBIX TPEACTaBJIeHNI BbISIBISITh M XapaKTepPU30BaThb CYIIeCTBEHHbBIE
MPU3HAKM M3yYaeMbIX OOBEKTOB — XMMUUECKMUX BEIIECTB U XMMUYECKUX peaKlinii,
BBISIBJISITH ~ OOIlMe  3aKOHOMEPHOCTM, IIPUUYMHHO-CJIEICTBEHHbIE CBSI3U U
MIPOTMBOPEUNS B M3yUaeMbIX ITPOLIECCAX U SIBJIEHUSIX.

Ba3oBble ucciienoBaTe/IbCKue AeiCTBUS:

yMeHMe MCIIOb30BaTh IOCTaB/ieHHbIe BOMPOCHI B KauyeCcTBe MHCTPyMeHTa
MO3HaHMS, a Tak)Ke B KaueCTBe OCHOBBI i1 (OpPMUPOBaHUSI TUIIOTE3bI IO
MpoBepKe MPaBUIbHOCTY BbICKA3bIBAEMbBIX CY>KIEHUIA;

npuobpeTeHne OmbITa IO IJIAHMPOBAHMIO, OpraHM3aluy U IPOBEIEHUIO
yYEeHMUEeCKMX SKCIIepUMMEHTOB, YyMeHMe Hab/IogaTh 3a XOAOM IIpoliecca,
CaMOCTOSITEJTbHO ITPOTHO3MPOBATh €ro pe3yJbTaT, GOpMYyIMpPOBaTh OOOOIIEHUS U
BBIBOJIbI 10 pPe3yJbTaTaM IIPOBEIEHHOTO OIbITa, MCCJIeIOBaHMSI, COCTAB/SATh OTUET
O IIpomeJIaHHOM paboTe.

PaooTa ¢ mudopmarmen:

yMeHMe BbIOMpPATh, AHAIM3UPOBATb U WMHTEPIIPETUPOBATb WHGOPMAIINIO
pPasIMYHBIX BUIOOB U (HOpPM MpeACTaB/IeHNs, TIOJIy4aeMyIO U3 pa3HbIX MCTOUHMKOB
(Hay4YHO-TIOMYJISIpHAsT  JIMTepaTypa XMMMUYECKOTO COJlepsKaHMs, CIIpaBOYHbIE
mocobus, pecypcbl VHTepHeTa), KPUTUYECKM OIIEHMBATh IPOTUBOPEUMBYIO W
HeJIOCTOBEPHYIO MHbOpMaIHIo;

yMeHMe TMPUMEHSITb pa3jMyHble MEeTOAbl M 3alpoChl MPU IMOUCKE U OTOOpe
MHpOpPMaLMM ¥ COOTBETCTBYIOIIMX MOAHHBIX, HEOOXOOUMBIX [IJi1 BbIMOJHEHUS
y4eOHbIX ¥ MO3HaBaTe/IbHbIX 3a7jau ONpeneJIEHHOIO TUIla, IpMobpeTeHe OMbITa B
06/71aCTM  UCIIOJIb30BaHMSI  MHGOPMAIIMOHHO-KOMMYHMUKATUBHBIX — TEXHOJIOT M,
OBJIaJileHNe KYyJIbTYypPOi aKTUBHOT'O MCIO0JIb30BaHMsI Pa3/IMUHbIX TOVCKOBBIX CUCTEM,
CaMOCTOSITEJTbHO BbIOMPATh ONTUMaJIbHYIO (OopMy TpeficTaBaeHns] MHPopMalum u
WUTIOCTPUPOBATh pelllaeMble 3aJauyi HEeCJOXXHbBIMM CXeMaMM, OuarpaMmaMu,
npyrumu popmamy rpadmK 1 UX KOMOMHAIVSIMU;

yMeHMe MWCIIONb30BaTh ¥ aHaAM3MpOBaThb B IIpollecce y4yeOHOM U
MCCJIeIOBATEbCKOM MeSITeJIbBHOCTY MH(POPMALMIO O BJIMSHUM ITPOMBIIIJIEHHOCTH,
CeJIbCKOTO XO3SIACTBA M TPAHCIIOPTA HA COCTOSIHME OKPYKAIOIEeN ITPUPOTHONM
cpempl.

KoMMyHMKaTHMBHBIE YHMBEPCAIbHbIE YUeOHbIE JeCTBUS:



yMeHMs 3aJaBaTb BOMNpOChl (B XoJe namagora u (WiM) OUCKYCCUU) TIO
CYyIIECTBY  OOCy)XmaeMoi  TeMbl, (OpPMYJIMPOBATb  CBOM  IIPEAJIOKEHUS
OTHOCUTEJIbHO BBITIOJTHEHMSI ITPEIJIOSKEHHON 3a/1a4M;

YMeHUSI  MpPeACTaB/ITb  TMOJyYeHHble  pe3yjbTaTbl  IO3HABaTeJbHOM
oesiTeJIbHOCTM B YCTHBIX M TNMUCbMEHHbIX TEKCTax; [ejaTh IIpe3eHTalluio
pe3y/IbTaTOB BBIMOJHEHUSI XMMUUYECKOTO 3KCIlepuMeHTa (JJabopaTOPHOrO OIIbITa,
sabopaTopHOM paboThI MO MCC/IeIOBAHMIO CBOMCTB BeIleCTB, YUeOHOI'O ITPOEKTA);

YMEHUSI YUYeOHOrO COTPYJHMUECTBA CO CBEPCTHMKAMM B COBMECTHOM
MOo3HaBaTeJIbHOM M MCCAedOoBaTeJbCKOM  HeSITebHOCTM  TIpUM  pelleHun
BO3HMKAIOIIMX IMPOOJieM Ha OCHOBE YyuéTa OOIIMX MHTEPeCOB ¥ COrJacOBaHUS
no3uuyi (00CcykaeHnsi, oOMeH MHEHUSIMM, «MO3TOBbIE€ IITYPMbI», KOOPIMHALIVS
COBMECTHBIX [I€MICTBUII, OIIpelejieHre KpPUTEpPMEB IO OlLIEHKe KadecTBa
BBITTOJIHEHHOM pabOThI U APYTHE).

PerynsiTuBHBIE YHUBEPCAIbHbIE YU€OHBIE Ie/ICTBUS:

yMeHMEe CaMOCTOSITeJIbHO OIpenesiaTh LeJu OesiTeIbHOCTU, IUIaHMPOBAaTh,
OCYIIIECTBJISITb, KOHTPOJMPOBATh U IPU HEOOXOAMMOCTY KOPPEKTMPOBATH CBOIO
IesITeIbHOCTh, BbIOMpaTh Hanbojiee 3(pdeKkTuBHbIE CITIOCOOBI pelleHNus] YYeOHbIX U
MMO3HaBaTeJbHBIX 3a/ay, CaMOCTOSITEJIbHO COCTaBJIAITb WM KOPPEKTUPOBATH
MpelJIOKEHHbIM AJITOPUTM  JTEeMCTBMM IIpM BBIMOJHEHUM 3aJaHUM C YUYETOM
TIOJTyUYeHMsI HOBBIX 3HaHMI 00 M3ydyaeMbIX OOBEKTaX — BellecTBax M peaxklusx,
OIIEHMBATh COOTBETCTBME IIOJYYEHHOTO pe3yjbTaTa 3asBJIEHHON ILeau, yMeHue
MICTIO/Ib30BaTh U aHAJIM3MPOBATh KOHTEKCThI, IIpeijlaraeMble B YCJIOBUM 3aIaHMUIA.

IMPEAMETHBIE PE3YJIbTATbI

B cocraBe nmnpenmeTHbIX pe3yJbTaTOB II0 OCBOEHMIO OOS3aTeIbHOTO
comepykaHusl, YCTAHOBJIEHHOTO [aHHOM (enepasbHON pabouelt IMPOrpamMMoi,
BBIJIEJISIIOT: OCBOEHHbIE OOYYAIOIIMMMCS Hay4yHbIe 3HAHMSI, YMEHMUS M CIIOCOOBI
OeNCTBUIA, cneuyduuyeckue I IPeIMeTHOM o06jacty «XUMUS», BUJIbI
OeITeJbHOCTM ITI0  IIOJYYEeHMIO HOBOrO  3HAaHMS, €ro MHTepIpeTalunu,
Mpeo6pa3’oBaHMIO U MMPUMEHEHMIO B Pa3IMUHbIX YUeOHbBIX M HOBBIX CUTYaIIMSIX.

K koniy ooyuenus B 8 Kiacce rpeameTHble pe3yJbTaTbl HA 6a30BOM YPOBHE
IOJIKHBI OTpakaTh CPOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHMIA:

® pPACKpbIBaTb CMBICJ OCHOBHBIX XMMMUUECKMX TOHSTHUIA: aTOM, MOJIEKYJIA,

XMMWYECKUI 3JIEMEHT, IPOCTOe BEeIeCTBO, CJIOKHOE BeIecTBO, CMeCh
(omHOpOAHAS ¥ HEOTHOPOMHAS), BaJIEHTHOCTb, OTHOCUTE/IbHAS aTOMHast U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BeIeCTBa, MOJIb, MOJISIpHas macca,
MaccoBasl JOJIsI XMMUUYECKOTr0 2JIEMEHTa B COeIMHEHNM, MOJIIPHBIN 00BEM,
OKCHJ, KMUCJIOTa, OCHOBaHME, COJIb, 3JEKTPOOTPUIIATETBbHOCTh, CTEleHb
OKMCJIEHUSI, XUMMUUecKasl peaxiys, Kiaaccubukalms peaxklyuid: peakuyumn
coeAVHEeHMSI, peaKUMM pasJIoKeHMsI, peaklUyUy 3aMelleHNs], peakuyun
obMeHa, 5K30- ¥ SHAOTepMUUECKMe peakluy, TeraoBon 3pdekT peakinu,
SIIPO aTOMa, JJIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOUTa/lIb, PaguUycC
aToMa, XuMmuJeckasl CBSI3b, MOJISIpPHAsI M HEIOJIIpHasi KOBaJIeHTHasl CBSI3b,
MOHHAs CBSI3b, MOH, KaTMOH, aHMOH, PacTBOp, MaccoBasl JOJsSI BellecTBa



(TIpolieHTHAs1 KOHIEHTpalLys) B paCTBOPE;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUECKMX TIOHSTUNA U
MIPUMEHSTh TY TTOHSITHUS TIPU OTIMCAHUY BEIIeCTB U UX IIpeBpallleHNi;
MCIIOJIb30BaTh XMMMUUYECKYIO CUMBOJIMKY JJISI COCTaBJIeHMST (opMYyJl
BEIIECTB ¥ YPABHEHUN XMMUUECKUX PEaKIINIA;

omnpenessiTh BaJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHbBIX COEAVMHEHMSIX,
CTeleHb  OKMUCJIeHMS  3JIeMEeHTOB B OMHApHbIX  COeIVHEHMSX,
MIPUMHAIJIEXKHOCTD BEIIEeCTB K ONpeAeeHHOMY KJAacCy COeIVHEHUM II0
dbopmynaM, BUI XMMUYECKOM CBSI3M (KOBaJieHTHAasl M MOHHAasl) B
HEOPraHMYEeCKMUX COeIMHEHMSX;

packpbiBaTh cMmbica Ilepuonuueckoro 3akoHa [. WM. MeHngeneesa:
IEeMOHCTPMPOBaTh IMOHMMaHME TePUOAMUECKOM 3aBUCUMOCTM CBOJICTB
XMMMYECKUX 3JIEMEHTOB OT uX MojoxkeHus: B Ilepuommueckoit cucreme,
3aKOHOB COXPaHEHMS MacChl BeIeCTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YueHMsl, 3aKoHa ABOrajpo;

ONMMChIBATh ¥ XapaKkTepuszoBaTh TabaumuHyio dopmy Ilepmonmueckon
CUCTEMBbI XMMMWYECKMX 3JIEMEHTOB: pasjiMvaThb TIIOHSITUSI  «TJIaBHAs
noarpynna (A-rpyrma)» u «mobouHas noarpytna (b-rpymma)», manabie u
OoJIbIlIViE TIEPUOMAbI, COOTHOCUTH OOO3HAUEeHMs, KOTOpble MMEIOTCS B
tabmue «Ilepuommueckass cucrema XumMmdeckux sjaemeHTos /. U.
MeHpeneeBa» C UMCIOBBIMM XapaKTEPUCTUKAMM CTPOEHMUSI aTOMOB
XUMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsf, sApa, oblllee UnuCIO 371eKTPOHOB
" pacripeiesieHe UX IO 3JIEKTPOHHBIM CJIOSIM);

KJIacCUPUUMPOBATh XUMMUUECKME 3IeMEeHTbl, HeoOpraHnveckyue BelecTBa,
XMMMWYECKMe peakimy (MO0 YMCIYy M COCTaBy YYACTBYIOIIMX B peakiyuu
BEIIECTB, 110 TEIJIOBOMY 3P deKTY);

XapaKTepn3oBaTh (OIMMCHIBATh) OOIIMe XMMMUYECKMe CBOVCTBA BEIECTB
pas/IMYHBIX KJIACCOB, TOATBEPKIAS OMMCAaHNMe TPUMepaMyu MOJIEKYJISIPHBIX
ypaBHEHMI COOTBETCTBYIOIIMX XUMUUECKUX peaKInii;

MIPOrHO3MPOBATh CBOMCTBA BEIEeCTB B 3aBUCUMOCTU OT UX KaueCTBEHHOTO
COCTaBa, BO3MOSKHOCTM IIPOTE€KaHMS XMMMUUYECKUX T[peBpallleHuin B
Pa3INYHBIX YCIOBUSX;

BBIUMCJISIT OTHOCUTEJbHYIO MOJIEKY/ISIDHYIO UM MOJISPHYIO MaccChl
BEIeCTB, MacCCOBYIO J[OJII0O XMMMUUECKOro 3jieMeHTa I0 dopmyse
coeHEeHMsI, MaCCOBYIO JIOJIIO BellleCTBa B pacTBOpe, MPOBOAUTH PACUETHI
10 YPaBHEHMIO XMMUUECKOM peaKInm;

MIPYMEHSATh OCHOBHbBIE OIlepalyii MbICUTENbHON AesITeJbHOCTY — aHa/IN3
M CUHTE3, CpaBHEHMe, 000OIIeHNe, CHUCTeMaTU3alNio, KJIacCU(PUKAINIO,
BbISIBJIEHME TPUYMHHO--CJIeICTBEHHbIX CBSI3eM — [JIS1 U3y4YyeHMS] CBOMCTB
BEIIeCTB M XMMMYECKMX peakiluii, eCTeCTBEHHO-HayuHble MEeTO/Ibl
no3HaHus — HabJofeHue, MU3MepeHue, MOJeNMpOoBaHMe, SKCIIePUMEHT



(peasbHbIN U MBICJIEHHBIN);

e (CjemoBaTh  IpaBWIaM  IOJb30BaHMS  XUMMUUECKOM  MOCYAOM U
JabopaToOpHBIM OOOPYAOBAaHMEM, a TaKyKe IpaBuwaaM oOpamieHus: C
BEIIeCTBAaMM B COOTBETCTBMM C MHCTPYKUMSIMM IIO  BBITIOJTHEHUIO
J1a00paTOPHBIX XMMMUUECKMX OIBITOB IO IIOJIYUYEHMIO U COOMpPaHUIO
rasoo0pasHbIX BeliecTB (BOAOpPOJAa ¥ KUCIOPOIa), IPUTOTOBJIEHUIO
pPacTBOPOB C OIpeeJIEHHON MacCOBOM IOJieii PACTBOPEHHOTO BEIIECTBa,
IUIAaHMPOBATb ¥ IPOBOAUTb  XMMMYECKME  SKCIIEPUMMEHTBHI  IIO
pacro3HaBaHMIO PACTBOPOB IIEJI0YEN M KUCIOT C ITOMOIIbIO MHAMKATOPOB
(makmyc, peHodTaNeMH, METUIOPAHK U IPYyTHe).

K koHily o6yueHus B 9 Kiacce rpeameTHble pe3yJbTaTbl HA 6a30BOM YPOBHE

IOJIKHBI OTpakaTh CPOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHMIA:

® pPAcKpbIBaTb CMBICJI OCHOBHBIX XUMMUYECKMX T[MOHSITUM: XUMUUYECKUNI
9JIEMEHT, aTOM, MOJIeKyJa, MOH, KaTMOH, aHMOH, IIPOCTOe BeIleCTBO,
CJIOKHOE BEIIeCTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTEleHb
OKMCJIEHUSI, XMMMUUECKasl peakuysi, XMM1JuecKkasi CBsI3b, TEIJIOBOM 3(G@eKT
peakuuy, MOJb, MOJISIDHBIM  OOBEM,  pacTBOp,  JIEKTPOJIATHI,
HEJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAs OUCCOLMANMs, peakiuy MOHHOTO
obMeHa, KaTaJu3aTop, XMMMUUECKOe paBHOBecue, oOOpaTUMble U
HeoOpaTMMble peakLyM, OKUCIUTETbHO-BOCCTAHOBUTEJIbHBIE pPeaKIyu,
OKUCJIUTEb,  BOCCTAHOBUTEb, OKMUCJIE€HME U  BOCCTaHOBJIEHME,
aJIoTponus, aM(pOTEepPHOCTb, XMMMUUECKas CBsI3b (KOBaJIEHTHAsI, MOHHAs,
MeTa/Ulnueckast), KpUCTa/uIMuecKasi peIlléTka, KOppo3usi MeTaJsljioB,
CIUIaBbl, CKOPOCTb XMMMYECKOM peaklyuy, IpeaeJbHO IOIMyCTUMAast
koHuleHTpanys [1[IK BeliiecTBa;

® JJIIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IIOHSITUM U
MIPUMEHSTh 3TU IMOHSITUSI TPV OMMCAHUM BEIeCTB U UX IIPeBpallieHNI ;

® JCMOJb30BaTh XMMMWYECKYIO CUMBOJIMKY [JIS COCTaBjaeHus1 Qopmys
BEIECTB ¥ YPAaBHEHUI XMMUUECKUX PeaKIIniL;

® OIpenesiTh BAJIEHTHOCTDb M CTEIIeHb OKMUC/IEHUS] XMMUUECKUX 3JIEMEHTOB B
COEOVHEHMSIX Pa3jIMYHOrO COCTaBa, IHIPMHAAJIESKHOCTb BeIIeCTB K
OIpeNle/IEHHOMY KJIaCcCy COenuHeHMU Mo ¢opMysiaM, BUA XUMUYECKOMU
cBsI3M  (KOBaJIEHTHAsl, MOHHAs, MeTa/UIM4ecKas) B HEOPraHMYECKUX
CoeIMHEeHMsIX, 3apsili MOHA MO XUMMUYeCcKoM (opmyse, XxapakTep Cpelibl B
BOJIHBIX PAacTBOpPaX HEOPraHMUYECKUX COEIVHEHWM, TUIT KPUCTAJINMIECKON
peIIETKY KOHKPETHOTO BellleCTBa;

e packpeiBaThb cmbica Ilepumomnueckoro 3sakona [I. . MenpeneeBa un
IEeMOHCTPUPOBAaThb €ro IIOHMMAaHMe: OIMChIBaTh ¥ XapaKTepu3oBaTb
tab/munyio dGopmy Ilepmommyeckon CUCTEMBI XMMUUYECKUX 3JIEMEHTOB:
pasjmMyaTh IOHSATHUSI «IJIaBHas moarpymmna (A-rpymma)» M «II060dYHast
noarpynna (b-rpynma)», manble ¥ OoJiblliMe TepUOIbl, COOTHOCUTH



0003HaueHMsI, KOTOpble WMMEIOTCI B IEepMOOMYECKOM Tabiuie, C
UMCJIOBBIMM  XapaKTePUCTMKAaMM  CTPOEHMSI aTOMOB  XMMMUYECKUX
37leMeHTOB (cocTaB ¥ 3apsii  sipa, oOOIlee YMCIO 3JIEKTPOHOB U
pacrpenejieHMe WUX II0 3JeKTPOHHBIM CJIOSIM), OOBSICHSATH OOllye
3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COeIUHEHU B
rpeiesiax MasIbIX MEePUOJIOB M TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCUUIIMPOBATh XUMMUYECKME 3JIEMEHThI, HEOpPraHMUYeCKye BeIeCTBa,
XMMMWYECKMe peakiuy (MO0 YMCIY M COCTaBy YYACTBYIOIIMX B peakIyuu
BEIIECTB, 10 TEIJIOBOMY 3(DGhEKTy, M0 M3MEHEHUIO CTEeIeHEel OKMCIEHMS
XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) OOIIMe ¥ creuuduyeckue XUMUUecKue
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIECTB, IIOATBEPKOAsi OIMCaHMe
MpUMepamMy MOJIEKYJIIPHBIX M MOHHBIX YpPaBHEHUM COOTBETCTBYIOIINX
XUMMUYECKUX PeaKINii;

COCTaBJIATb YpaBHEHUSI IJIEKTPOJUTUUECKOM IUCCOUMALUM  KUCIIOT,
I1[eJI0YeN U COJieN, TIOJIHbIe M COKpallléHHbIe YpaBHEHMS peaKliii MIOHHOTO
obMeHa, YypaBHEHMSI peaklyi, IIOATBEPKIAIONIMX CYIIeCTBOBaHME
TeHEeTUYECKO CBSI3M MEKIY BEIeCTBAMMU Pa3/IMUHBIX K/IACCOB;
pacKpbiBaTh CYIIHOCTb OKMUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peaklui
ITOCPEICTBOM COCTABJIEHMSI 3JIEKTPOHHOTO OalaHCa 3TUX peaKIyii;
MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOEHMUS,
BO3MOXXHOCTM ITPOTE€KaHMS XMMMUUYECKMX IIpeBpallleHMii B Pas3IMUHbIX
YCJIOBUSIX;

BBIUMCJIITD OTHOCUTEJIbHYIO MOJIEKY/IIPHYIO M MOJIIPHYIO  MaccChl
BEIIeCTB, MAaCCOBYIO J[JOJIIO XMMMUUECKOrO 3JieMeHTa Io dopmyJie
CcoeIMHEeHMsI, MaCCOBYIO JIOJIIO BEIeCTBA B PacTBOPE, TPOBOJIUTH PACUETHI
10 YPaBHEHMIO XMMMUUECKON PeaKkiyu;

co6oaTh  IpaBMJia  TOJb30BAHMS ~ XMMMWUYECKOM  TIOCYOOM U
JabopaToOpHBIM OOOpyIOBaHMEM, a TakkKe MpaBujaa OOpallleHus C
BEIeCTBAMM B COOTBETCTBUM C WMHCTPYKUMSIMM TIO BBITIOJTHEHUIO
J1a00OpaTOPHBIX XMMMUUECKMX OIIBITOB IO IIOJIYUEHMIO ¥ COOMPaHUIO
razoo0pasHbIX BelleCcTB (aMMMaKa M yrjaeKucIoro rasa);

MPOBOAUThL  peakluy, IOATBEPKIAIOIIe  KauyeCTBEHHbII  COCTaB
pas3IMYHbIX BEIIECTB: PaclO3HABaTb OMNBITHBIM IYTEM XJOPUA-, OpOMUI-,
momua-, KapboHat-, (ocdar-, cuamkar-, cyiabdar-, TUIPOKCUI-VIOHBI,
KaTMOHBI aMMOHMSI M MIOHbI M3YUYEHHBIX METaJIJIOB, NMPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpax HEOPraHMUECKNUX BEIECTB;

MIPUMEHSITh OCHOBHbBIE OIlepalyy MbICIUTEILHON OeSITe/IbHOCTY — aHaJINU3
M CHUHTE3, CpaBHeHMe, 0000IIeHNe, CHUCTEMATU3alMIO, BBISIBJIEHNE
MIPUYMHHO-CJIEACTBEHHBIX CBSI3€M - [IJISS M3Y4YEeHMsI CBOVCTB BeILEeCTB U



XMMMWYECKUX peakilnii, €eCTeCTBEHHO-HAayyHble MEeTOJbl TIO3HAHUS -
Hab/IoieHe, M3MepeHue, MOJeaMpoBaHue, SKCIIepUMeHT (peasbHbIN U
MbICJIEHHbIN).



TEMATUYECKOE IIJ/TAHUPOBAHUE

8 KJIACC
HaumenoBaumue KosmmuecTBO yacoB
Ne DJyieKTpoHHbIe (1M poBbIe)
pasjiesioB ¥ TeM KonTrposbubie IIpakTHUeckue
/1 Bcero 0o0pasoBaTe/IbHbIE PECypPChI
IPOrpaMMbI padoThI padoThI
Pasnen 1. IlepBoHauasibHbIe XMMHUUECKME TTOHSITUS
XyMuss — BaykHas
00J1aCTh
1.1 €CTeCTBO3HAHMS U 5 2 Bubmrorexa IIOK
) . https://m.edsoo.ru/7f41837c
MPaKTUIECKOM
IesITeJIbHOCTY YeJIoBeKa
1.9 BeitiectBa 1 15 1 bubmorexka LIOK
) XUMUYECKMe peakIum https://m.edsoo.ru/7f41837c
Utoro 1o pasneny 20

Pa3pen 2. BaxkHelye npeacTaBUTe/IM HEOPraHMYeCKMX BellleCTB

Bosnyx. Kucnopon.

bubmmoreka IOK

2.1 IToHsaTue 06 okcupmax 6 1 https://m.edsoo.ru/7f41837c
99 Bonopop.[loustue o 3 1 bubmmoreka LIOK
) KICJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
2.3 l]?lzfl;igcgg . 5 1 1 Bubmrorexa HOK
https://m.edsoo.ru/7f41837c
OCHOBAHUSIX
2.4 gg:;?ﬁif:ﬁim 11 1 1 BuGvorexa TOK
| - https://m.edsoo.ru/7f41837¢
coeVHeHUN
Wroro no pasgeny 30




Pa3spen 3. Ilepuoanueckui 3akoH u [Tepumognueckas cucreMa XumMmmndeckux 3;emenTos /1. V1. MeHpgeneeBa.
Crpoenne atoMoB. XuMudeckas cBsi3b. OKMC/IMTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIuu

[Tepmoayueckuii 3aKOH
u Ilepuognyeckas
cycTeMa XMMUYECKUX

bubmorexka LIOK

3.1 anemeHTosB [I. . 4 https://m.edsoo.ru/7f41837c
Menpene-eBa.
CTpoeHye aToma
XuMmuueckast CBsI3b.
2.9 OxucanTenpbHO- 3 bubmorexka LIOK
) BOCCTaHOBUTE/IbHbIE https://m.edsoo.ru/7f41837c
peakmmn
HWroro 1o pasgeny 15 Bubmmorexa IIOK
https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 Bu6mrorexa TOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME




9 KJIIACC

KosmuecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHMe pa3saesioB u K 1 (uncdposBbie)
n/n TeM IPOrpaMMbI Bcero 06HTDOJII>HI>Ie %aKTquCKMe oOpasoBaTe/IbHbIE
paodoThI padoThI pecypce
Pasnen 1. BeniecTBO M XMMuyecKue peakuum
11| ot onommnt pammencs 5 i Bumorexa LIOK
' pasA https://m.edsoo.ru/7f41a636
Kypca 8 Kjacca
1.9 OcHOBHbIE 3aKOHOMEPHOCTU 4 bu6mmoreka LIOK
| XUMWUYECKIUX PeaKIInin https://m.edsoo.ru/7f41a636
1.3 aicegpﬁgnxq;c;ﬁqecme 8 1 1 BuGmorexa IIOK
' AVICCONMARIEL. https://m.edsoo.ru/7f41a636
peakuyy B pacTBOpax
UTtoro 1o pasneny 17
Pa3snen 2. HemeTasnabl M MX coeVHEHUS
2.1 ffwﬁfeiiﬁifffmmﬁlfﬁi VIIA- 4 1 bubmrorexa LIOK
) https://m.edsoo.ru/7f41a636
rpynmnbl. ['ajioreHbl
22| mmconn onmemos VIA- |6 Bumuorexa LIOK
| 3 https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa 1 €€ coefVHeHMS
OO61as xapakKTepucTuKa
273 XMMUYECKUX 2JIeMeHTOB V A- 7 1 buébmoreka HOK
| rpymibl. A3ot, bochop 1 nx https://m.edsoo.ru/7f41a636
coeVHeHUs




O6m1asa xapakTepucTuKa

94 XVMMMUUYeCcKMX 371eMeHTOB [VA- 3 bubmmorexka LIOK
| IPYNIbl. YTJIepo 1 KpeMHUN U https://m.edsoo.ru/7f41a636
X COeNVHEeHMS
Uroro no pasmeny 25
Pa3nen 3. MeTas1ibl M UX COeIVHEHUS
. bubmorexka IOK
3.1 O6111e CBOMCTBA METa/IVIOB 4 https:/m.edsoo.ru/7f412636
2.9 Basknertie meTtaibl 1 UX 16 bubmmorexka LIOK
) COeIVTHeHUS https://m.edsoo.ru/7f41a636
Utoro 1o pasneny 20
Pasnen 4. Xumus u okpyxkalomiasi cpeaa
41 BelliectBa 1 MaTepuasbl B 3 bu6moreka HOK
) SKMU3HU UeJI0BeKa https://m.edsoo.ru/7f41a636
Utoro nio paspeny 3
PesepBHOe Bpem# 3 Bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB IIO 68

ITPOTPAMME




ITOYPOYHOE ITV/TAHNPOBAHUE

8 KJIACC
Ne Ko/smmuyecTBO 4acoB Jlara z;;;;(;[:;:enme
ﬁ/ Tema ypoka Bcer KOH;‘pOJIbeI npaé(TquCKM ;ISY‘IeHM 06pasoBaTe/IbHbIE
0 e paboThbI e padoThbI pecypce
Sﬁ;ﬁﬁfiﬁi&n Porm bubmmoreka HOK
1 1 https://m.edsoo.ru/ff0d210
yeyioBeka. Tena u -
BelllecTBa (¢
5u6moesa LOK
2 ) 1 https://m.edsoo.ru/ff0d227
dusnueckue u o
XUMHUUECKUe IBJIeHNS. =
[IpakTuyeckas pa6ora Ne
HaGommomn s nomins Butmorexa LIOK
3 patTop p 1 1 https://m.edsoo.ru/ff0d23d
oOpaiteHus ¢ c
JIabopaTOPHBIM =
000pYIOBaHMEM »
| e | Bucnoresa O
’ . https://m.edsoo.ru/ff0d26ca
pasgesieHust cMecen
2 Do et Bumiorexa [IOK
5 A 1 1 https://m.edsoo.ru/ff0d28c
(Ha mpMMepe OYUCTKU 3
ITOBAPEHHOM COJIN)» =




bubmmorexka LIOK

6 AATOMBI M MOJIEKYTbI https://m.edsoo.ru/ff0d2a6e
XUMMUUYecKkue 3JIeMeHThI. bubmmorexka LHOK
7 3Haky (CMMBOJIbI) https://m.edsoo.ru/ff0d2be
XVMMWUYECKNX 3JIEMEeHTOB 8
3 [IpocTbie u C/IOKHBIE bubmoteka LIOK
BelllecTBa https://m.edsoo.ru/ff0d2a6c¢
ATOMHO-MOJIEKYJISIPHOE Bubmorexa TOK
9 https://m.edsoo.ru/ff0d2d5
yueHue 0
3aKOH ITOCTOSTHCTBA
10| Xuorsecras dopuyra. Bumorera LIOK
https://m.edsoo.ru/ff0d2eae
BanieHTHOCTH aTOMOB
XVMMWUYECKMX 3JIEMEHTOB
OTHOCKTE/IbHAS aTOMHAasI bubmmoreka IOK
11 macca. OTHocuTebHas https://m.edsoo.ru/ff0d323
MOJIEKYJIIpHAasl Macca C
MaccoBag monsa bubmmorexka LHOK
12 XMMMWYECKOTO 3J7IeMeHTa B https://m.edsoo.ru/ff0d350
COeIHEeHUM c
KomuecTBo BeliecTBa Bubmrorexa OK
13 ’ https://m.edsoo.ru/ff0d523
Mob. MonspHas macca 0
14 bubmmoreka IOK
XuMmuueckast peaxkims. https:/m.edsoo.ru/ff0d37fa
[Ipu3sHaku 1 yCcaoBUs bubmorexka LIOK

IIPpOTEeKaHMs XMMNUYEeCKNX

https://m.edsoo.ru/ff0d3al




peaxiumin

6

3aKkoH COXpaHeHNd

bubmmorexka HOK

16 MacChl BeIlIeCTB. https://m.edsoo.ru/ff0d3b8
XyMuJeckue ypaBHeHusI 8
Brruncienns
KOJINYECTBA, MaCChI bubmmoreka LIOK

17 BeIllecTBa 1o https://m.edsoo.ru/ff0d570
YpaBHEHUSIM 8
XUMMUYECKMX PeaKIIuin
Knaccudpukanys

13 ?ZION(;I;;(:{ZI:Z; peaxiym bubmmorexka HOK

’ https://m.edsoo.ru/ff0d3f34

pasIoKeHmsI,
3aMeIleHnsi, OOMeHa)
M'..B' ]}OMOHOCOB B bubmoreka HOK

19 | YISHPUCIHIMIIIONEANCT. https://m.edsoo.ru/ff0d40c
O606111eH1E U 4
cUcTeMaTu3alys 3HaHUI =
KonurponbHas pabora Nel bubmmoreka HOK

20 1o Teme «BeitiectBa 1 https://m.edsoo.ru/ff0d429
XMMUUYECKNe peaklym» 0

21 https://m.edsoo.ru/ff0d448
Kucnopon, — anemeHT u
npocToe Beniectso. O30H -
dusmyeckue u bubmorexka LIOK

22 XUMMUYECKMEe CBOMCTBA https://m.edsoo.ru/ff0d461

Kucjaopoa (peakumm

4




OKMCJIEHMSI, TOPEHME).
ITousatme 06 okcmpax

Cnoco06b!I MoJTyueHus
KICJIOPO/ia B

bubmorexka LHOK

23 Jlabopatopuu u https://m.edsoo.ru/ff0d497
IIPOMBIIIVIEHHOCTN. a
IIprmeHeHne Kucjopoga
TerutoBoit apdexT
XMMMUYECKOM peaKklny,
TIOHSTHE O bubmmorexka LHOK

24 TePMOXMMUYECKOM https://m.edsoo.ru/ff0d479
ypaBHEHUM, K30~ U 0
SHIOTEPMUYUECKIUX
peaxkuysIX
TormmBo (HedTh, yroyb

95 " MeTaH). 3arpsi3HeHue bubmmoteka LIOK
BO3/lyXa, CIIOCOObI €ro https://m.edsoo.ru/ff0d4c4a
pegOTBPAIEHNS
[IpakTnueckast pabora Ne

2% 3 o Teme «IloryueHue u bu6mmoreka LIOK
cobupaHyMe KUCI0pPoaa, https://m.edsoo.ru/ff0d4ae2
M3yUYeHye ero CBOVICTB»
Bopopon, — anemeHT n bubmorexka IOK

27 MIPOCTOE BEIIeCTBO. https://m.edsoo.ru/ff0d4dd
HaxoskgeHne B ipupope 0
dusnueckue u bubmorexka LHOK

28 XUMMUYECKMe CBOMCTBA https://m.edsoo.ru/ff0d4dd

Bojopoga. ITpumenenne

0




BOJIOpOJIa

[Tougatue o kucjoTax u

bubmmorexka HOK

29 https://m.edsoo.ru/ff0d50d
COJISIX ;
Cnoco06bI ToJTyueHus Bubmorexa TOK

30 https://m.edsoo.ru/ff0d4dd
BOJIOpOJa B JabopaTopun 0
ITpakTiueckas pabora Ne

31 4 no teme «ITonmyueHne u bubmorexka LIOK
cobupaHue BOIopoJa, https://m.edsoo.ru/ff0d4f42
M3YyUeHle ero CBOVICTB»
MonsipHblii 06BEM Ta30B Bubmorexa LIOK

32 : https://m.edsoo.ru/ff0d542
3akoH ABOrajsipo o
Berumcienus o6bnéma,
KOJIMYEeCTBA BellecTBa bubmoreka HOK

33 rasa Io ero u3BeCTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BellleCcTBa 0
WY OOBEMY
Boruncienns 0656M0B
rasoB I10 YpaBHEHMIO bu6mmoreka LIOK

34 peakiuy Ha OCHOBe https://m.edsoo.ru/ff0d570
3aKOHAa OOBEMHBIX 8
OTHOIIIEHUI T'a30B
dusuueckue u bubmoreka HOK

35 XMMMUYECKye CBOVICTBA https://m.edsoo.ru/ff0d587
BOJIbI a

36 CocTaB OCHOBaHUIM. bu6moreka IIOK




[TousiTne 06
MHOMKATOpax

https:/m.edsoo.ru/ff0d59e
2

Bopa kak pacTBOpuUTeJb.
HacpimieHHubie u
HeHaCbIIeHHbIe

bu6moreka HOK

37 https://m.edsoo.ru/ff0d5b4
pacTtBopbl. MaccoBas 0
JIOJIS BellleCTBa B =
pacTBope
[IpakTuueckas pabora Ne
5 o Teme

s | Mpmotoneie BuGmorexa 11K

. . https://m.edsoo.ru/ff0d5eba

OIpe e IEHHON MacCOBOM
II0JIel PaCTBOPEHHOTO
BellleCcTBa»
KourponbHas pa6ora Ne2 bubmorexka HOK

39 o Teme «Kucnopop. https://m.edsoo.ru/ff0d634
Bopopon. Boga» 2
Oxkcuapl: COCTaB, bubmmorexka LIOK

40 Kaaccudukanms, https:/m.edsoo.ru/ff0d664
HOMEHKJIaTypa €
Momyuenven BuGmorexa [TOK

41 | mpIEeckie coonceTba https://m.edsoo.ru/ff0d664
KMCJIOTHBIX, OCHOBHBIX U
aM®dOTepHbIX OKCUJIOB £
OcHoBaHMS: COCTaB,

42 KaaccubuKanmsi, Bubmorexa TOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonyuyeHne u

bubmmorexka LHOK

43 XMMquCKIUAe cBoucTba https://m.edsoo.ru/ff0d67ca
OCHOBaHUI
Kucnotsl: cocraB
44 e —— ’ Bu6mmoreka LIOK
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
ITonyuenue u
45 XI/?I\)/IIZqECK;e CBOJCTBa Bubmiorexa HOK
https://m.edsoo.ru/ff0dfee2
KMCJIOT
Comu (cpensme): bubmorexka HOK
46 | HOMEHKIATYDa, CIOCObI https://m.edsoo.ru/00ad947
MOy HeHMST, XVMMUeCKHe 4
CBOJMCTBA x
ITpakTiueckas pabora Ne
6. Pemenne
9KCIepUMEeHTaTbHbIX bu6namoreka [IOK
47 3a7ay4 110 TeMe https://m.edsoo.ru/00ad9b7
«OCHOBHBI€ KJIaCChI c
HEeOpraHUYeCKMUX
COeVIHeHUI»
['eneTnyeckast CBsI3b BuGmorexa LIOK
48 MEXRY Kaccami https://m.edsoo.ru/00ad9a5
HeopraH4ecKux 0
CcoeHeHnM =
bubmmoreka HOK
49 | ©QOobuenne n ) https://m.edsoo.ru/00ad9cb
cUCTeMaTMU3aLys 3SHAaHUMI 5
50 KonTtposbHas pabora Ne3 bu6moteka IJOK




1o Teme "'OCHOBHbIE
KJIACChI HEOPTaHMYECKMX
CcOeVHeHN"

https://m.edsoo.ru/00ad9e1l
a

[TepBble MOMBITKA
KaaccubuKauyum

bu6moreka HOK

51 XVMMWUYECKMX 3JIEMEHTOB. https-//m.edsoo.ru/00ad9ffa
[TonsaTue o rpymnmnax
CXOJHBIX 3JIEMEHTOB
[Tepmonnueckuii 3aKOH "
HegnoimquKaﬁ cucreMma Bubmrorexa HOK

52 https://m.edsoo.ru/00ada52
XVUMMWUYECKMX 3JIEMEHTOB
. . MenpeneeBa -
T bubmoreka HOK

53 ’ ’ https://m.edsoo.ru/00ada52
MIOATPYIIIIBI c
CTpoeHne aTOMOB. bu6namoreka [IOK

54 CocTaB aTOMHBbIX sITI€ep. https://m.edsoo.ru/00ada34
M30TOo1mbI 2
CTpoeHne 371eKTPOHHbBIX
000JI04eK aTOMOB Bu6miorexa LIOK

55 HIEMEHTOB . https://m.edsoo.ru/00ada6b
ITepuongnueckoi
cucremsr 1. W. £
MenpeneeBa
XapakTepucTmka Bu6miorexa LIOK

56 XVIMITHECKOTO S/IeMerTa https://m.edsoo.ru/00ada82

I10 ero MOJIOKEeHUIO B
ITepuopyueckoi cucreme

4




. . MeupeneeBa

3HaueHue
[Tepuopyueckoro 3akoHa
IJIST pa3BUTUSI HAYKU U

Bbubmmorexka LIOK

57 https://m.edsoo.ru/00ada96
npaktuku. 1. W.
MeHeieeB — yUEHBIN, £
1elaror ¥ rpaskJgaHuH
OJIEKTPOOTPUIIATE/IBHOCT bubmmoreka HOK

58 b ATOMOB XVMMMUUYECKUX https://m.edsoo.ru/00adaab
9JIEMEHTOB 8
HMonHHas xuMmuueckas BuGnmorexa IIOK

59 https://m.edsoo.ru/00adac3
CBSI3b 4
KoBasienTHast nosisipHast Bubmmorexa TOK

60 https://m.edsoo.ru/00adaab
XUMMUYECKas CBSI3b 3
KoBanenTtHas bubmmoreka HOK

61 HeMnoJISIpHAasl XMMMUecKast https://m.edsoo.ru/00adaab
CBSI3b 9

bubmmorexka LIOK
62 CreneHb OKMUCIEHUS https://m.edsoo.ru/00adae2
8

OxucuTenpbHO- bubmorexka LHOK

63 BOCCTaHOBUTE/IbHbIE https://m.edsoo.ru/00adb07
peakiummn 6
OKICIIITEMA It bu6bmoreka HOK

64 https://m.edsoo.ru/00adb07

BOCCTAaHOBUTEIN

6




KonTposabHast pabota Ned

bubmmorexka LHOK
65 | Mo reme «Crpoenue 1 https://m.edsoo.ru/00adb48
aTroMa. XMMMuecKast 6
CBSI3b» (o]
Pe3epBHBIN YPOK. bu6anoreka [IOK
66 O606111eH1E U 1 https://m.edsoo.ru/00adb33
cycTeMaTu3anus 3SHaHUI C
Pe3epBHBIN YPOK. bubmmoreka HOK
67 O06006111eHME U 1 https://m.edsoo.ru/00ad9cb
cucTeMaTu3anysl 3SHaHUI 2
Pe3epBHBIN YPOK. bu6mmoreka LIOK
68 O6006111eH1E U 1 https:/m.edsoo.ru/ff0d61c
cycTeMaTu3anus 3SHaHUI 6
OBHIEE KOJIMYECTBO 68

YACOB IIO TTPO'PAMME




9 KJIIACC

Ne
n/m

Tema ypoka

KosnuyecTBO 4acoB

KoHTponbHbIE

Bcero
paboThI

IIpakTyeckue
padoThI

Jlarta
U3y4YeHUS

DJ/1eKTpOHHbIE 1M poBbIe
oOpasoBaTeJIbHbIE

pecypchl

[Tepuomuueckuin
3aKOH.
[Teponuueckas
cUCTeEMAa XVMMUUECKUX
anemenToB 1. U.
MeHnneneeBa

bubmoreka IOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTU B
M3MEeHEeHUM CBOVICTB
XUMUIECKUX
3JIEMEHTOB ITePBbIX
TpPEX MEPUOJOB

bubmorexka LIOK
https://m.edsoo.ru/00adb6b6

Knaccuduxauysa u
HOMEHKJIaTypa
HEOPraHMYEeCKIX
BEIIECTB

bubmoreka HOK
https://m.edsoo.ru/00adb7e2

Bunpl xuMmueckomn
CBSI3U VI TUIIbI
KPUCTA/UTNYECKUX
peIIETOK

bubmorexka LIOK
https://m.edsoo.ru/00adbac6

KonTtposibHast pabora
Nel o Teme
«IloBTOpEHNE N
yrIy0JieHNe 3HaHUMI




OCHOBHBIX pa3eJioB
Kypca 8 Kjiacca»

Knaccudpnkanys
XYMMUUYECKUX PeaKIInit
10 Pa3IMUYHbIM
IIpM3HaKaM

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

[ToHsaTMEe 0 cCKOpOCTU

XUMMUYECKOI peaKknnn.

ITonarue o
T'OMOT€HHbIX U
reTeporeHHbIX
peakuysIx

bubmmoreka HIOK
https://m.edsoo.ru/00adbe9a

[TonsTie o
XVMUUECKOM
paBHOBECH.
®dakTopbl, BAUSIOIINE
Ha CKOPOCTb
XUMUYECKOM PeaKkLn
U TIOJIOKeHMe
XMMMUYECKOT'O
paBHOBECHUS

bubmmorexka LIOK
https://m.edsoo.ru/00adc28c

OKMCINUTEJILHO-
BOCCTAHOBUTE/IbHbIE
peaxkimm

bubmoreka IOK
https://m.edsoo.ru/00adcade

10

Teopus
3JIEKTPOJIUTUUYECKOM
IVCCOLMAIIAN.
CusbHbIe U cJiabble
9JIEKTPOJINTHI

bubmmorexka HOK
https://m.edsoo.ru/00adcd68




HoHHble ypaBHEeHMS

bubmmoreka LIOK

1 peaxkimin https://m.edsoo.ru/00add448
XuMmnueckme
CBOJVICTBA KUCJIOT U
12 OCHOBAHUM B CBETE bubmoreka HIOK
TIpeiCTaBJIeHNI 00 https://m.edsoo.ru/00add5d8
9JIEKTPOJIUTUUYECKOM
IVCCOLMALIN
XuMmuueckue
CBOJICTBA COJIE B
13 CBeTe IpeCTaB/IeHUN bubmorexka LIOK
00 https://m.edsoo.ru/00add8b2
37IEKTPOIUTUIECKOM
IVCCOIMALIN
14 [TousiTMe o ruaposIN3e bubmoreka LIOK
coJien https://m.edsoo.ru/00add9d4
HYEe U
15 COI/I6C?1"6eII\J/[l§TI/[3eaLU/IH Bubmrorexa OK
. https://m.edsoo.ru/00addd12
SHAHUMI
IIpakTnueckas pabora
16 Ne 1. «Pemienne bubmoreka HOK
9KCIIEPUMEHTaTbHBIX https://m.edsoo.ru/00addbfa
3aJau»
KonTtposibHast pabora
Ne2 o reme Bubmoreka LIOK
17 «DJIEKTPOJIUTUYECKAS

IVICCOLIMALIMSL.
XyMnJeckue peakimum

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




B pacTBOpax»

18

Ooburasa
XapaKTepUCTUKa
rajloreHoB.
XuUMnueckue
CBOJMCTBA Ha IpuMepe
XJI0pa

bubmmorexka LIOK
https://m.edsoo.ru/00addfe2

19

XJI0pOBOZIOPO.
CouisiHast KUCJIOTA,
XUMUYECKUE
CBOMCTBA, MOJIyueHue,
IIpUYMeHeHe

bubmoreka HOK
https://m.edsoo.ru/00adel104

20

[TpakTnueckas pabora
Ne 2 o Teme
«ITomyueHne consTHOM
KIUCJIOTBI, U3yUeHe ee
CBOVICTB»

bubmorexka HOK
https://m.edsoo.ru/00ade348

21

Boruncienns mmo
YpaBHEHUSIM
XUMWYECKUX PeaKiui,
eCJIV OJVH U3
peareHToB JIaH B
130BITKE

Bbubmmoreka LIOK
https://m.edsoo.ru/00ade488

22

Oob1as
XapaKTepUCTUKA
syieMeHTOB VIA-
I'PYIIIBI

bubmmorexka LIOK
https://m.edsoo.ru/00ade64a

23

AnnoTpoIHbIe

bubmorexka LIOK




MoauUKaLUA CEpPHI.
HaxoskmeHune cepol 1
eé coeVHEeHMI B
npupozme.
XumMnueckue
CBOJICTBA CEPbI

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

24

CepoBonopo,
CTpoeHue,
dbusnyeckue u
XMMMUYECKMe CBOMCTBA

bubmmoreka LIOK
https://m.edsoo.ru/00ade802

25

OKcuabl cepsl.
CepHast KCJIOTA,
dbusnueckue u
XUMMUYECKIE
CBOJCTBA,
IpUYMeHEeHNe

bu6bmorexka HIOK
https://m.edsoo.ru/00adea28

26

XuUmMnuueckue
peakLyu, Jexkaiye B
OCHOBE
IIPOMBIILIEHHOTO
criocoba moayvyeHus
CepHOM KUCJIOTHI.
XuMuueckoe
3arpsisHeHne
OKPY’KAIOIIEN Cpembl
COEIVHEHVSIMU CEPbI

bu6bmoreka HOK
https://m.edsoo.ru/00adec8a

27

Brorunciienme
MacCOBOV IO/
BBIXOAA MPOAYKTA

bubmoreka HOK
https://m.edsoo.ru/00adec8a




peakimn

28

Ooburasa
XapaKTepUCTUKa
sjieMeHTOB VA-
rpymibl. A30T,
pacrIpocTpaHeHle B
npupope, pusndeckue
U XMMUYEeCcKye
CBOJCTBA

bubmoreka HIOK
https://m.edsoo.ru/00adeeab

29

AMMMak, ero
dbusmueckme u
XUMUYECKIe
CBOJACTBA, MOJTy4YeHe
U IPUMEHEeHye

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

30

[TpakTnueckas pabora
Ne 3 o Teme
«ITonyuenne
aMMMaKa, u3yJeHme
€ro CBOVICTB»

bubmoreka HOK
https://m.edsoo.ru/00adf180

31

A3oTHag Kucjora, eé
dbusnyeckue u
XMMMUYECK/e CBOMCTBA

bubmorexka LHOK
https://m.edsoo.ru/00adf306

32

Hcnonb3oBaHue
HUTPATOB U COJIEN
aMMOHMS B KaueCcTBe
MMHePaJIbHbIX
YI0OpEeHMIA.
Xummnueckoe
3arpsisHeHue

bu6mmorexka HOK
https://m.edsoo.ru/00adf518




OKPY>KAIOIIEN Cpembl
COeIHEHMSIMY a30Ta

33

®ochop. Oxkeup
dbocdopa (V) u
dbocdopHas kucaorTa,
dbusnueckue u
XUMMUYECKIE
CBOJVICTBA, ITOJIYUYEHNE

bubmoreka HIOK
https://m.edsoo.ru/00adf68a

34

Wcnonb3oBaHne
dbocdaToB B KauecTBe
MMHepPaIbHbIX
yIOOpeHNN.
3arpsi3HeHue
TIPUPOTHON Cpebl
dbochaTamu

bubmoreka HOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHeHue B
npupope, pusnyeckue
U XYMUYeCcKue
CBOJVICTBA

bubmmorexka LIOK
https://m.edsoo.ru/00adfd9c

36

Oxcuapl yriepopa, ux
dbusnyeckue u
XUMMUYECKIE
CBOMCTBa.
OKoJIoTnYecKmue
1po0OJIEMBI,
CBSI3aHHbIE C OKCUJIOM
yryepoga (IV)

bubmmoreka IOK
https://m.edsoo.ru/00adfebe

37

YrosbHag Kucjora u

bu6moreka IOK




eé coyim

https:/m.edsoo.ru/00ae006¢

38

[IpakTuueckasi pabora
Ne 4 o Teme
"

[Tosyyenne
YIJIEKMCJIOTO rasa.
KauecTtBenHast
peakLyst Ha KapOoHaT-

"

MOH

bubmmoreka IOK
https://m.edsoo.ru/00ae027e

39

[TepBoHauabHbIE
TTIOHATUS 00
OpraHMYecKux
BellleCTBaxX Kak O
COeIVHEeHMAX
yrjiepona

bubmorexka LIOK
https://m.edsoo.ru/00ae054e

40

Kpemunit u ero
coeVHEeHMST

bubmoreka IOK
https://m.edsoo.ru/00ae080a

41

[IpakTnueckast pabora
Ne 5. Pemrenne
9KCIePUMEHTAJIbHbIX
3a7a4 110 TeMe
«Basknere
HeMeTaJUIbl U UX
COeIMHEeHNSI»

bubmmorexka LHOK
https://m.edsoo.ru/00ae0bf2

42

KonTposnbHast pabota
Ne3 110 Teme
«Baskuernmne
HeMeTaJUIbl U UX
COeIMHEeHMSI»

bu6mmorexka HOK
https://m.edsoo.ru/00ae0el 8




43

O6i1was
XapaKTepuCTuKa
XUMMWYECKUX
3JIEMEHTOB —
MeTaJlIoB.
MetaymuecKkast CBSI3b
" MeTaJIInJyecKast
KpUCTa/uImyeckast
pemieTka. Ousmueckue
CBOJMCTBA METa/JIOB

bubmoreka LHOK
https://m.edsoo.ru/00ael03e

XuMuueckue
CBOJICTBa METAJIJIOB.
OJIEKTPOXUMUUECKUN
psII HaTIPSKEHU M
MeTaJIJIOB

bubmoreka HOK
https:/m.edsoo.ru/00ael156

45

Oo61ye crrocobnl
MIOJTyYEHMST MeTaJIJIOB.
Cru1aBbl. BerunciieHust
110 YPaBHEHUSIM
XUMMUUYECKMUX PeaKInii,
eCJIM OJVH U3
peareHToB COAEPsKUT
IpUMeCH

bubmoreka HOK
https://m.edsoo.ru/00ael 156

46

[TonsiTe o Koppo3uu
METaJJIOB

bubmoreka HOK
https://m.edsoo.ru/00ael278

47

[IlesiouHbIEe MeTaJIbI

bubmorexka LHOK
https://m.edsoo.ru/00ael4b2

48

Oxcuapl u
TUIPOKCUIbI HATPUS U

bubmmoreka HIOK
https://m.edsoo.ru/00ael4b2




KaJIns

1 | werammsr - sammti BuGmiorexa LIOK
. = https:/m.edsoo.ru/00ael5e8
Mar"Hmmn
50 Baskuernime Bbubmmoreka LIOK
COeVHEeHUS KaIbLVs https://m.edsoo.ru/00ael5e8
Oo6o0061IeHMe U
51 cucTeMaTu3ams
3HAHUN
, | ereoers somin BuGmorexa LIOK
https://m.edsoo.ru/00ael1 886
yCTpaHeHMsI
[IpakTnueckas pabora
53 N)i(é:r?(cr)rcei:o bl U Bubmrorexa OK
.. a https://m.edsoo.ru/00aelae8
MeTOLbl eé
yCTpaHeHus "
. bubmoreka HOK
>4 AJOMMHMI https://m.edsoo.ru/00aelc64
S5 | eomtorns oventa u Bumiorexa LIOK
a https://m.edsoo.ru/00ael c64
TUIPOKCHA
bubmmorexka LIOK
56 | Xeneso https://m.edsoo.ru/00ae1d86
7 | weomtmenn (i n BuGmiorexa LIOK
https:/m.edsoo.ru/00ae35e6
>kesesa (111)
58 O606111eH1e U




cycTeMaTH3alms
3HAHUN

59

[TpakTnueckas pabora
Ne 7. Pemmenue
9KCIIepPYMEHTATbHbIX
3a7a4 I10 TeMe
«Baskuenmne
MeTaJlJIbl I UX
COeIVIHEeHMS»

bubmorexka HOK
https://m.edsoo.ru/00ae3de8

60

Brruncienns mo
ypaBHEHUSIM
XUMUYECKUX PeaKLyii,
eCJIM OOVH U3
peareHToB JIaH B
U30BITKE UJIN
COIEP>KUT TIPUMECH.
Boruncienns
MacCCOBO IO
BBIXOJIa ITPOAYKTA
peaxkimumn

bubmoreka LIOK
https://m.edsoo.ru/00ael 750

61

O606111eHM1E U
cucTeMaTu3anus
3HAHUN

62

KonTponbHast pabota
Ne4 o Teme
«BaskHerniime
MEeTaJIJTbI U UX
COeIVIHEHVISI»

63

BeitiectBa 1

bu6moreka IOK




MaTepyasibl B
IIOBCEHEBHO KM3HU

https://m.edsoo.ru/00ae3f50

yeJIOBeKa
” iﬁg‘;‘fﬁy‘fj . Bu6moreka LIOK
. https://m.edsoo.ru/00ae4270
OKpY’KaIolIei cpebl
Posp xumun B

65 pelieHun 1 bubmmoreka HOK
9KOJIOTMYECKUX https://m.edsoo.ru/00ae4270
1poobJieM
Pe3epBHbIN YPOK.

66 O60611eH1e U 1 bubmmoreka LIOK
cucTeMaTu3aus https://m.edsoo.ru/00ae0d0a
3SHAHUMI
Pe3epBHBIN YPOK.

67 O606111eH1E U 1 bubmoreka LIOK
cycTeMaTu3alms https://m.edsoo.ru/00adb33c
3HAHUMI
PesepBHBIN YPOK.

68 Oo6o0061IeHMe U 1 bubmorexka HOK
cucTeMaTu3alms https://m.edsoo.ru/00ad9cb2
3HAQHUU

OBHIEE KOJIMYECTBO 63

YACOB 110 ITPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIbI IJISI YHEHUKA

e Xumus, 8 knacc/ I'abpuensia O.C., Octpoymos W.I'., Cnagkos C.A.,
Ax1yoHepHoe o61ecTBo «M3marenbcTBo «IIpocBelennue»

o Xumust, 9 knacc/ I'abpuensu O.C., Ocrpoymos WN.I'., Ciangkos C.A.,
AximonepHoe obuiectBo «M3matenbcTBo «IIpocBelenne»

METOIJNYECKUE MATEPHAIJIbI IJI51 YAUTEJIA

O DPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU

NHTEPHET






