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INOACHUTEJIBHASA 3AIIMCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIer0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctasieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (henepanbHOM
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHLENLUU IPEernojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LEsaX, oOwed crparernu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYaIOIIUXCS CpPEACTBAMHU YYEOHOTO MpEeaMETa, YCTaHABIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepyKaHue, MpelyCMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IpOorpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
Y KaUECTBEHHBIE XapAKTEPUCTUKHU COACPKAHMSL, PEKOMEHYEMYIO I10CJIEJ0BATEIbHOCTh U3YUEHUS
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00yUYaIOIIMXCs, ONPEaeIieT BO3SMOXKHOCTH peAMETa AJIs pealu3alun
TpeOOBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOro 00miero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yinbTaTaM OOY4YeHHs XUMHMU Ha
YPOBHE IIeJIel M3y4YeHHS MPEeaMeTa U OCHOBHBIX BHIOB Y4€OHO-TIO3HABATEIBHOMN NEATEIHHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOT0 COJIePKaHMSL.

3HaHUE XUMHUH CITY)KHUT OCHOBOU [T (POPMUPOBAHUS MHUPOBO33PEHHSI 00YJaIOLIETOCs, €T0
IpeCTaBICHUI O MaTepUaAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€30acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOKHOCTEN Il CaMOpa3BUTUS U (POPMUPOBAHUSI KYIbTYPBI
JUYHOCTH, €€ 001el U (PyHKIIMOHATIbHONW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodecCHOHATBLHOMN 1A TeNTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CrocoOCTBYeT (OPMUPOBAHHIO LIEHHOCTHOTO OTHOIIEHHS K €CTEeCTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOy4YE€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpaskeHHEeM 0a30BOi
HayKH XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHPOBaHAa HAa OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepiaHHe CKJIQJbIBACTCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
AJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl MO0 MPUHIUIY MOCIEA0BATEIHLHOIO Pa3BUTUSl 3HAHWNH HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [Iepuonnueckoro 3akona /J[. . MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEICTaBICHUH 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEAOBATEIHHO OT OJJHOTO YPOBHS K JPYTOMY, BBITIOTHSS
GbyHKIIMY 0OBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAaKTUYECKOTO
MIPUMEHEHUS U MOJYUEHUS U3YYAEMBbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHMIO TPEACTABICHUS O
XUMUYECKON COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOW IIPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOIUT C TIPUBIICYCHUEM 3HAHUI U3 PAHEE U3YUCHHBIX YIEOHBIX MpeaMeToB: «OKpyKarouit
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kiaaccy.

[Tpu u3yueHnn XUMHUU TPOUCXOIUT (HOPMUPOBAHHUE 3HAHMH OCHOB XUMHUYECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpPMUPOBAHUM ¥ PA3BUTHH I[MO3HABATCIIBHBIX YMEHHUH ¥ WX NPUMEHEHUU B Yy4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUe LIETH, KaK:

— (popMmHpoBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW amanTHpOBAThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJI€HHOCTh OOYy4YEeHHs Ha CHCTEMaTHYecKoe MpuOoOLIeHHe OOydarluxcs K
CaMOCTOSITENIbHOW ~ IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLUIUMUCS OIIbITa
Pa3HOOOPa3HON NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qHClie YMEHHUH OOBSCHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3Ysl 3HAHUS U OIIBIT,
MOJIYYCHHBIC TMPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPHU pPEHICHUU TPOoOJeM B MOBCEIHEBHON
JKU3HU U TPYIOBOM JESATENBHOCTH;

— ¢opMHpOBaHHE Y 00YUAIOIIUXCS TYMAaHUCTUYECKUX OTHOIIECHUHM, TOHUMAHUS IIEHHOCTH
XUMHUYECKUX 3HAHWHA i BBIPAOOTKM SKOJOTHUYECKH IEIeCOO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po( WISl ¥ HAPABIICHHOCTH JAJIbHEHUINIET0 00yUeHUS.

OO01ee 4uClIO 4acoB, OTBEACHHBIX I M3yYEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIEro
obpaszoBanus B [ BOY «COII-JIC Nel c.m. KanTteimreBo» cocrapiser 136 yacoB: B 8 kinacce — 68
qacoB (2 yaca B HeZIeN0), B 9 kiacce — 68 4acoB (2 yaca B HEZEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHSA

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BeuecTs. [lonsTue o meTonax
no3HaHus B XuMHuH. YucTtele BemectBa 1 cMecH. CriocoObl pa3faenieHus CMEeCeu.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IIOCTOSTHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIMHEHHH.

Komungectso BeniectBa. Monb. MoisipHas macca. B3auMOoCBs3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €MHHII BelecTBa. PacuéTsl mo popmynam XUMUYECKUX COETMHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOAECHCTBUE MeJa C KUCIOTOW) SIBIICHUN, HAOII0ICHUE U
OIKCaHNE MPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEpPHOM KHUCJIOTHI C XJOpuaoMm Oapusi, paznoxkenue ruapokcuaa menu () mpu HarpeBanuw,
B3anMoJieiicTBHE kene3a ¢ pactBopoM conu Meau (1), n3ydenue cnocoGoB pasjeneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILMS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOI CONM, HAOJIOJEHUE M OMHMCAHUE PEe3yJbTaTOB MPOBEIECHUS
ONBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JAaHUE MOJCIEH MOJIEKYJ
(I1apocTepKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bogopoaa B npupoje, Gpuzndeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI MostydeHus. Kuciotsl u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOphl. PacTBopuMOCTh BewlecTB B Bojae. MaccoBas 10js BeElECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcunpl. Knaccudukanms oxcumos:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIETOYM U HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OcCHOBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJEHHE B3aMMOJEHUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHEe CBOMCTB BOjopojaa (ropeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom memu (1)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOICHIE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHONW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEIEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOTO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOII0/ICHUE M3MEHEHUSI OKPAaCKH WHIMKATOPOB B PACTBOpPAx KHUCIOT U ILEIOYeH, M3ydeHue
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOThI, KUCIOT ¢ METAJUIAMHU, PEAKIIUN
HEWUTpanu3aluu, MOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJJHOTO METaJljla JPYruM
U3 PAacTBOpA COJM, DPELIEHUE SKCIEPUMEHTANBHBIX 3ahad 1o TeMe «BakHelinne Kiacchl
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[TepBble MOMBITKY KJIaCCU(PUKAIIUN XUMUYECKUX dJIeMeHTOB. [IoHsATHE O Tpymmax cXOAHbBIX
AJIEMEHTOB (IIEJIOYHBIE U IE€T0YHO3EMENbHbIE METAIIJIbL, TaJOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U THUJPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. KopoTkonepuoanas u JuimHHOmnepuonaHas ¢opmbl [lepuoanyeckoit cuctembl
xumnueckux anemeHtoB JI. M. MengeneeBa. Ilepuonbl m rpynmbel. PU3HYECKH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX si7iep. M30Tonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
oOosouek aroMoB mepBbIx 20 XuMmuueckux syemMeHToB Ilepuoanueckoit cucremsr /[ W.
MenpeneeBa. XapakTepucTHKa XMMHUYECKOIO JIEMEHTA MO ero nosioxeHuto B [lepuognueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS Pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAIITINYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HeMnoJIsipHast) CBSI3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. VloHHAas CBS3b.

Crenenb okucneHusi. OKMCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuu. [Iporeccsl okucaeHus
1 BOCCTAHOBJIEHHA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHHe OoO0pa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aHMMOJAEHUCTBHE THUAPOKCHIA
[MHKa C pacTBOpaMHU KUCJIOT U ILEJI0Yel, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUil (TOpEHUE, pEaKLIUU Pa3JI0KEHNS, COETUHEHUS).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXNpeaAMETHBIX CBA3CH NpPU U3yUYEHUU XUMHUH B 8 KIlacCe OCYIIECTBISAETCA
Yyepe3 MCIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX OHATHUH, TaK ¥ MOHATUH, SBISIOIINXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE IOHATHS: HAy4HbIN (DaKT, rUIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CHHTE3, Kiaccu(ukauusi, NEePUOJUYHOCTh, HAONIIOJCHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, Tel0, O00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX NEPUOJOB, KajMs, KaJblUsl MU HUX COEAMHEHUH B COOTBETCTBUM C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILLIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XUMUUECKOH CBSI3U.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKUMX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XuMUYEeCKAX peakuil Mo pa3IudHbIM MpHU3HAKaM (IO YHCIY U COCTaBy
Y4YacCTBYIOUIMX B PEaKI[MH BEIECTB, 110 TEIIIOBOMY 3 (EeKTy, 10 U3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaiuzaTopa). OK30- U
HHJIOTEPMHUUYECKHE PEAKIINU, TEPMOXMMUYECKHE YPaBHEHUSI.

[TonsiTue o ckopocTH xumudecko peakuuu. Ilonarne 006 oOpaTUMBIX M HEOOpaTHMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [lonarue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBecHH. DaKTOPHI, BIUSIOLINE Ha CKOPOCTh XUMHUYECKON
pEeaKLuy U MOJI0KEHHE XMMHUECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENIbHO-
BOCCTAaHOBUTENIbHOM peakiuu. CocTaBlieHHE YpPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON IUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHOHBI,
AHUOHBI. MexaHNU3M JIMCCOLMALIMNU BEIIECTB C Pa3IMYHbIMHU BHIaMU XUMUYECKOU cBsA3U. CTeneHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakunu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUidi MOHHOTO OOMEeHa, MOJIHbIE U
COKpaIllEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJIEM B CBETE
MpEeJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUud Ha HOHBI.
[TonsATHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HEMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpUAA HaTpHs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpoB, UCCIEOBAHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca JAUCCOLUAIIIN
KHCJIOT, IIeJI04el U cojiei (BO3MOXKHO UCIIOIb30BAHNE BUIEO MATEPUAIIOB), TPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), OIMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLUi (rOpeHHe, Peakluu pPa3IokKEeHHs, COCAUHEHUs), paclio3HaBaHHUE



HEOPraHMYECKHUX BELIECTB C IIOMOIIbIO KAUECTBEHHBIX pEakUMi Ha HOHBI, pELIECHUE
9KCIIEPUMEHTANIBHBIX 3a7au.

HemeTauibl 4 MX cOeJUHEHHS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHBIE
crerieHu okucieHusi. CrtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HEeMeTaJUlaMu,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHnenue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesioBeka. Baxkueiime Xinopuas
U X HaXO0XJIEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M Cepbl. AJUIOTPONHbIE MOIU(UKALIUK KUCIOPOJAa U cepbl. XUMUYECKHE CBONCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHEe M XMMUYEeCKHe cBOHCTBAa. OKCHIBI CEpbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oO1mIMe Kak MmpeIcTaBUTeIsl KJilacca KUCIIOT U CrieluuIecKue). XMMUYECKHE PEaKIuy, JISKAITIe
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTy4eHUs CEpHOM KUCIOTHI. [IprMeHenne cepHoi KUCIIOTHI.
Conu cepHOMl KHCIOTHI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. HaxoxneHnue cepbl u eé
COeMHEHUH B mpupojae. XUMHUECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpelibl COCTUHEHUSIMU CEpPbI
(KHCTIOTHBIE 0K/, 3aTrPS3HEHUE BO3TyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAICHHS.

OOmas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpoie, (PHU3UYECKUE U
XUMH4YecKkne cBoiicTBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue u XUMHIECKUe
CBOWCTBA, MOJIy4eHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmeHenue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyuyeHHe,
duzndeckue W XHUMHYECKHE CBOMCTBa (0OI[ME KakK MpEACTaBUTENS Kiacca KHUCIOT |
cneunduyeckue). Mcnonap3oBaHWEe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, anaoTponmHble MOAUPUKALIUIH
docdopa, puznueckne u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pocdopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOpPEHH.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHUA. YTJIEepOo/, alFIOTPOIIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEUCTBUE HA JKHUBBIE OPTaHU3MBI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe mpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, WX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauectBeHHas
peaxiusi Ha KapooHaT-HOHBL. VMcnonas3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, TaHOJI, TJIMLEPUH, YKCYCHast KucioTa). [IpupoiHble HCTOUHUKH
YIII€BOIOPOAOB (YroJib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (0EH3UH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTU. [IoHATHE O OMONOTMYEeCKH Ba)KHBIX BEIIECTBAX: )KHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYeloBeka. MarepuanbHOE €IMHCTBO OpPraHHMYECKUX U
HEOPraHUYECKUX COEANHEHU.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOWMCTBA, IOJIY4YeHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue
CTpOUTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. I[Ipobiembl
0€30MacHOro UCMOJIb30BaHMUS CTPOUTEIBHBIX MaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.



Xumuueckuii IKcnepumenm:

U3ydeHrue oOpaslioB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBA raJlorT€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIICHHE C OOpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUZEOMATEepHaoB), HaONIOfeHUWEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAaHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiMH Ha Cyiab(paT-uOH M HaOIIOJCHHE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUAECOMATEPHAIIOB), 00pa3liaMi a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3YYEHHE CBOMCTB aMMMaka, IpPOBEACHUE
KaueCTBCHHBIX pEaKluii Ha HOH aMMOHUSA U (ocdaT-uoH U U3YICHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUAIOB), H3Y4YEHHME MOJENeHd KpPUCTAIUIMUECKUX pEIETOK anMmasa, rpadura,
dbymiepeHa, 03HAKOMIIEHHE C TPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM MTPOTUBOTA3a, MOydeHHe, COOMpaHne, paclio3HaBaHUE M H3yUCHUE CBOWCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX peakIuii Ha KapOOHAT W CHJIMKAT-HOHBI H
U3ydeHHE NPHU3HAKOB HMX IPOTEKaHUs, O3HAKOMJICHHE C TPOAYKIHMEH CHIMKATHON
MIPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COETUHEHUS.

MeTannbl M X cOeIMHEHUS

OO01mast XapaKTepUCTUKA XUMHUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHHUHU UX TIOJOKECHHUS
B [lepuoanueckoit cucreme xumuueckux snemeHToB [[. M. MenpaeneeBa u CTpoeHHUs aTOMOB.
Crpoenue MmetayioB. Metamnueckas CBA3b M METaUIMYecKash KPUCTAJUIMYECKash pPEIIETKA.
DNEKTPOXUMHUYECKH psif HampshkeHHi MerayuioB. dusmyeckre M XUMHUYECKHE CBONCTBA
MeTayioB. O6mue crnocoOsl mosydyeHus MetamioB. [IoHsATHE 0 KOPPO3UK METaJIJIOB, OCHOBHbIE
CrocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[lenouynble MeTaIbl: IONOKeHUE B [lepnoanyueckoil cucteMe XUMUYECKUX dIIEMEHTOB /.
W. MenneneeBa, CTpOeHHE MX aTOMOB, HaxXOXAEHUE B mpupoje. Puzndeckne M XUMHUECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IEJIOYHBIX METAJUIOB M UX COCTMHECHUH.

[IlenoyHO3eMeNnbHbBIE METAIIIIBI MATHUHN U KaJIbIHii: osiokeHue B [lepuoandeckoii cucreme
xuMudeckux 3nemeHToB . M. MenpaeneeBa, cCTpoeHME MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
Ou3nyecKkue ¥ XUMHUYECKHE CBONCTBAa MarHusl M Kanblivsl. BakHelrine coeluHEHUs KaabIlus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA AlTFOMHHHSL.

Kenezo: mnomoxenue B Ilepumonndeckoi cucrteMe Xxumuuyeckux osaeMmentoB J[. U.
MemnnieneeBa, CTpO€HHE aToMa, HaXOKJeHHWe B mpupoze. PU3nuecKkue U XUMHUYECKHE CBOIMCTBA
xenesza. Okcuppl, rugpokcuasl U coiu kenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIy4YEHHe.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MYECKUMH CBOWCTBAMU, U3YUCHUE
PE3YyIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCIOJIb30BAHNE BUIEOMATEPHATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KajJbI[Usi M HATPUS C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMaTEpHAJIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpOIlecca TOPEHHs jKele3a B
KucIopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aTFOMUHUS, ITUHKa, xene3a (1) u xenmesa



(1), meau (I), HaOMrOIEHUE U OMKMCAHHUE MPOILECCOB OKPAIIMBAHUS TUIAMEHH MOHAMHU HATPHS,
KaJusl U KaJibliig (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHel1re MeTauibl U UX COSAUHEHUS».

XuMus M OKpy:xamomas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeibl (MpeeiabHas A0MyCTUMass KOHIIEHTpaLUs
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U MOHATHM, SBJISTFOIITIXCS
CUCTEMHBIMU JJIS1 OTJEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, KIaccHu(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBEIN () PEKT, TEXHOIOTHS, MaTePHAIIBI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
paauOaKTUBHOCTh, MOJICKYJIA, DJJICKTPUYECKUN 3apsll, NPOBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIJIaBbl, (PU3NYECKUE BEJIMUMHBI, TUHUIIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIaHeThl, 3BE3/1b1, CoHIIe.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOcHUCTeMa, MHHEpAJIbHBIC YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OmmIero o0Opa3oBaHus
JOCTUTAIOTCS B X0/1e¢ 00Y4YeHHsI XUMUU B €IMHCTBE Y4€OHOUM M BOCIHUTATEIbHON JIEATEIbHOCTHU B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yYarOLIUXCSL.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMH M PACIIMpPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTHU:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XMUMHUYECKOM HayKM B >KM3HH COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuel 0 MepefoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE
Mupa 1 oOIIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIbHBIX HOpPMaxX M NpaBUiIaX MEKJIUYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO I10JIE3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM H JIPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPYU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOILM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE ITOBEJCHNE U IIOCTYIIKH CBOMX TOBApHILEH C O3ULMU HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM W COCTABIIAIOIIME OCHOBY JUIS
MOHMMAaHHUS CYLITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHS IPUPOJIBI, B3aUMOCBA35X YEJIOBEKA C MIPUPOJHON CPENOH, O POJIU XUMHUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJIy4EHHE HOBBIX 3HAHUN IO XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOHN JUTEpaTypOW, NOCTYHMHBIMH TEXHUYECKUMH CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHeM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HaHHE [IEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUCK
(ymoTpeOneHuss ajaKorojisi, HAapKOTHUKOB, KypeHHUs), HEOOXOAMMOCTH COOJIFOJCHUS TPaBUI
0€30I1aCHOCTH MTPU OOPALIEHUH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO NMPpodeccHii u Tpya pa3IudyHOro pojia, yBaXKeHHe K
TPYAY U pe3yibTaTaM TPYI0BOU AESITETLHOCTH, B TOM YHCII€ Ha OCHOBE IPUMEHEHHUS MPEAMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIH BHIOOP MHAMBHUIYaTbHOH TPAaEGKTOPUH MPOMOJIKECHUS
o0pa3oBaHusl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHUHU, OOIIECTBEHHBIX



UHTEPECOB M TMOTPEOHOCTEH, YCHEUIHOH NpOoPECCHOHATBHON MAEATEIbHOCTH U Pa3BUTHUS
HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MIPO(ECCUOHAILHON CPEAE;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

9KOJIOTMYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K IIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M IICUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IIacHOTO MOBEACHUS MpU paboTe C BEIEeCTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH NIPUMEHSATH 3HAHUS, MOJIydaeMble IPU U3YUYEHUU XUMUH, U1 pELICHUs 3a/1a4,
CBA3aHHBIX C OKPYXKAIOWIEH NPUPOJHONW CPENOH, I IOBBILICHHS YPOBHSA 3KOJIOIMYECKON
KYJIBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMMHM, YKOJIOIMYECKOIO MBIIUICHHs, YMEHUS PYKOBOACTBOBATbCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAyUHble MOHATHS (3aKOH, TEOpHUs, NMPUHLMII, TUIOTe3a, (aKT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH U3 ATUX MPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydyeOHBIC JEHCTBUS (ITO3HABATENBHEIC,
KOMMYHHUKATHBHBIE, PEryJIATHBHbBIE), KOTOpbIE OOecreduBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESTEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMsI HCIOJIb30BaTh IPUEMBI JIOTUYECKOTO MBINUICHUS IIPU OCBOCHUU 3HAHMM:
PacKpbIBATh CMBICII XUMHUECKUX MTOHATHH (BBIIECNIATH UX XapaKTEPHbIE IPU3HAKU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU HOHATUSMH), UCIIOJIB30BaTh MOHATHS JUIsl OOBSCHEHHS OTJIENbHBIX
(akTOB U SIBJICHU, BBIOMPATh OCHOBAHUS U KPUTEPHUH JJIs KJIAaCCU(PUKAIIMN XUMHUUECKHUX BEILECTB
U XMMHMYECKHX PpeaKIi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHBIC, 10 aHAJIOTUN),
JIENIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHME MPHUMEHSTHh B Ipoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — NpU peleHUH YydeOHOo-
MO3HABATENIbHBIX 3a/a4d, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4AEMBIX IIPOLIECCAX U SIBJICHUSIX.

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCH! B Kaue€CTBE MHCTPYMEHTa IIO3HAHUS, a
Takke B KayecTBE OCHOBBI Uid (OPMHUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHME HAOII0aTh 3a XOJIOM IPOLIECCa, CAMOCTOATENIBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GOopMyIHpoBaTh OOOOHIEHHMS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJAETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUE BBIOUpPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TUUHBIX BUI0B
1 GOpM IPECTaBICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJIsIpHAsl IUTEpaTypa
XUMHUYECKOT0 CO/IEpKaHUs, CIIPaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;



yMEHHUE MPUMEHATH Pa3IMuHble METOJIbl U 3aIPOCHl IPU MOUCKE U 0TOOpe MHpOpMALIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OmpeAeEHHOr0 THIA, MPUOOPETEHHE ONbITa B OO0JIACTH WUCIOJIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uH(pOpMallMl U WIUTIOCTPUPOBATh pEIlaeMble 3a/1a4yd HECJOXKHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduky U ©X KOMOMHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON W HCCIeI0BaTEIbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKAIoUIe MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juaynora u (WiIK) OUCKYCCHUU) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS PEACTABIISTH MOTyYSHHbIE Pe3yJIbTaThl MO3HABATEIBHOMN IS TEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlUI0 PEe3yAbTAaTOB BBIMOJHEHUS XHMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIHHON U
HCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJACOBAHMs NO3MLIUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JACHCTBHIA, ONpe/ieJIeHHe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMpAThH
HanOoiee 2P (HeKTUBHBIE CITOCOOBI PEIICHHUS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTABJIATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIIN alrOPUTM JIeMCTBUI IPU BBITIOJTHEHUH 3aJaHUi
c y4€TOM TOJy4YeHHsS HOBBIX 3HAHUH 00 W3y4aeMbIX OOBEKTaX — BEMIECTBAX M PEAKIIUSX,
OLIEHUBATh COOTBETCTBHUE IOJIyYEHHOI'O pe3yJbTaTa 3asBICHHON 1e/IM, YMEHUE UCIOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, MTpe/yIlaraeéMble B yCJIOBUU 3aaHUH.

MNPEIAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEILHOTO COJCpIKaAHMUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHON pabouell MporpamMMmoi, BBIJIENAIOT: OCBOCHHBIE
oOydaroluMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHUI0 HOBOTO 3HAHHUSA, €ro
UHTEPIPETAINH, TPEOOPA30OBAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenust B 8 kiiacce mpeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYyJa, XUMUYECKHH

BJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAs aTOMHas W MOJEKYJspHas macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAst Macca, MaccoBast IOl XUMHUECKOTO 3JIEMEHTa
B COCOUHEHWH, MOJSIPHBIA  00BEM, OKCHJA, KHCIOTa, OCHOBAaHWE, COJb,
AIIEKTPOOTPHLIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEaKIUH Pa3JIOKECHUS, PEAKIINN 3aMEIICHUS, PEaKIIHN
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMU, TEIIOBOM A (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKas CBS3b,
HOJIsIpHAst M HENOJsIpHas KOBAJIEHTHAasl CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHMX IMOHATUH M NPUMEHSTH 3TU
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCTOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpEe/IeIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAIJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMH 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpsiBaTh cMbIci [lepuonnueckoro 3akona [I. M. MeHneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosnoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuuHyio ¢opmy Ilepuoguueckoir cuctembl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHSATUS «IJ1aBHas moArpymma (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusi, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAMM CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEILIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHCAHUE [PUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kadye€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COEMHEHNUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKity;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAaCcCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XHUMHUYECKUX PEAKIUU,
€CTEeCTBEHHO-HAyYHbIE METO/IbI T03HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH);

clleZloBaTh MpaBWUJaM IOJb30BAaHUS XMMHUYECKOH mocynol M J1abopaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBWIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU MO BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
COOMpaHUIO Tra3000pa3HBIX BeIIECTB (BOJOpPOJAa W KHCIOPOJa), IMPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE DKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K konuy oOyueHust B 9 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AEKTPOOTPHUIIATENILHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJib, MOJISIPHBIM 00BEM, PacTBOP, AIIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, IEKTPOIUTUYECKAs JAUCCOLMAlMs, peakUUM HOHHOro OOMeEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMBbIE W HEOOpaTUMBIE pPEaKIuHy,



OKHCITUTEIbHO-BOCCTAHOBUTENFHBIE ~ PEAaKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAaHOBJICHHE, aJJIOTPONHUs, amM(pOTEepHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakiuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX IMOHSATUH M MPUMEHSTH 3TU
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALCHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

ONpeNeNiATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHUX OJIIEMEHTOB B
COCIMHEHUSAX PAa3IMYHOIO COCTaBa, MPHUHAIIC)KHOCTh BEHIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJICEHTHAsl, MOHHAs,
METaJUIN4YecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsii HMOHAa MO XHUMHUYECKOH
dbopmyre, xapakTep Cpelsl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAUTUIECKOHN PEIIETKH KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero NMOHMMAaHME: OMHUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoamueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3liM4aTh TMOHATHS «TJaBHas moxarpymma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U GoiblINe MEPUOJIBI,
COOTHOCHTBH 0003HAYEHUSI, KOTOPbIE HIMEIOTCS B TIEPHOAMYECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsia sipa,
00111ee YMCIIO AIEKTPOHOB M PACIPEACIICHHE HX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATD
o0mye 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
npezenax MaJibIX TIEPHUOJIOB U TIIABHBIX HOATPYII ¢ YIETOM CTPOSHHS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMUUECKUE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3 eKTy, Mo HI3IMEHEHUIO CTENIEHEeH OKUCIICHHSI XUMUYECKHIX DJIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe U crHeuuduyeckrue XUMHUYECKHe CBOWCTBA
IPOCTBIX U CJIOKHBIX BEIECTB, MOATBEPXKIasi ONUCAHUE PUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XHMHUYECKIX PEaKIIHii;

COCTaBJIATh YPABHEHUS 3JIEKTPOIUTUYECKON TUCCOIMALNN KUCIIOT, LIeIoueil u coel,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peakluil HOHHOrO OOMEHa, ypaBHEHHs peakiui,
MOJTBEPKIAIONINX ~ CYIIECTBOBAHME T'E€HETHYECKOW CBS3M MEXAY BElIeCTBAMHU
pa3INYHbBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOANUTH PACUETHI IO YPABHEHHUIO XHMUYECKON peaKIni;

coOyoiaTh MpaBHJia TOJIb30BAaHUS XUMHMUYECKOW TOCYyIOoM U J1abOpaTOpHBIM
0o0OpyJIOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSIMHU TI0 BBITIOJTHEHUIO Ta00PATOPHBIX XUMHUYECKUX OITBITOB IO MOTYYCHHIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a);

MPOBOJUTH PEAKIIMH, TTOATBEPIKIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CWJIHMKAT-, cynb(dar-, THIPOKCHI-UOHBI, KAaTUOHBI AMMOHHS M HOHBI HW3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;



MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMi0, BBISBICHUE IPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XMMHUYECKUX PEAKLMM, €CTECTBEHHO-
Hay4HbIE METOIbI TO3HAHUS — HAOII0JICHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCTICPUMECHT
(peaJIbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ko €CTBO Yaco

Ne HaumeHoBaHue pa3jieioB u HACCTBO 3 K B n deKkTpoHHbIE (LM (POBbLIE)

n/n TeM MPOrpaMMbl Bcero p;;)TTI::m’HHe p;:;:::::quKHe o0pa3oBaTejibHbIE PeCypChI

Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS

Xumust — BaxkHas o0J1acThb

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [IOK

' [PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemrecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK

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

Wroro mo paszneny 20

Paznen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopog. [lonstue 6 bubmuorexa [IOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bu6mmoreka IIOK

' KUCIJIOTAaX U COJISIX https://m.edso0.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChI 11 1 1 bubnuoteka [JOK

' HEOPTaHWYECKUX COCTUHEHHIMA https://m.edsoo.ru/7f41837c

Hroro mo pasneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummnueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.

Xumuueckasi CBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHbIE PeaKIuu

[Iepuoanueckuii 3aK0H U
3.1 [Tepuonnueckas cucrema 7
XUMHYECKHUX 31eMeHTOB Jl. .

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

MenaeneeBa. Ctpoenue

atoma

XHUMHYECKas CBI3b.

3.2 OKHCIUTETBHO- 8
BOCCTAHOBUTEIIBHBIE PEAKIIUU

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

HToro no pasnen 15 bubmmotexa LIOK
Pasiety https://m.edsoo0.ru/7f41837¢c
PesepBHOE BpeMst 3 bubnuoreka [IOK

OBILIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 68

https://m.edsoo.ru/7f41837¢c
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9 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoThI padoThI pecypesI
Pa3nes 1. BemecTBO M XMMH4YecKHe peakiuu
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 bubnnorexa [HOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAsS JUCCOLHAITHSI. 8 1 1 bubnuorexa [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Butmiorexa [IOK
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 6 https://m.eds00.ru/7f41a636
COCTUHCHUS — :
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
bubnmoreka [JOK
2.3 anemMeHToB VA-rpymisl. A30t, pochop u 7 1 https://m.e ds;}) ru/ 7412636
UX COCAUHECHUS — :
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX Bu6morexa LIOK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 httos://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHHUS Ps-Hm. '
Hroro no paszneny 25
Pa3nes 3. MeTa/liibl U HX COeANHEHUS
3.1 OO0u1me cBoiicTBa METAIIIOB 4 bubmorexa HOK

https://m.edso0.ru/7f41a636



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

3.2 Baxkueiimme Metasuibl 1 UX COSIUHEHUSI

bu6mmoreka [IOK

16 https://m.eds00.ru/7f41a636
Uroro mo pazneny 20
Pa3znen 4. Xumus 4 OKpysKamomas cpeia
bu6mmoreka [IOK
4.1 BemectBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 hitps://m.eds00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KonuyecTBo yacoB Jara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Kourpoubusie IIpakTuueckue S oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl
1 [Ipenmer xumuu. Pois xumuu B 1 bub6nmoreka [IOK
JKU3HHU YeloBeKa. Tesa u BemecTra https://m.edsoo.ru/ff0d210c
2 Ilonsarue o MeTonax IO3HAHHUS B 1 bubnunoreka LIOK
XHUMHN https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 Bbu6moreka [JOK
U IPUEMBI 0OpaIlEeHHs C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucThIe BEIIECTBA U CMECH. 1 bu6nunorexa LIOK
Crioco0bl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
5 gg;KTeP;{;C;: 21\22521; EZIJ{\LQ r% uMepe 1 bubmorexa OK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKH NTOBAPEHHOM COJIN)»
6 ATOMEI 1 MOJIEKYJIbI 1 bubmmorexa HOK
y https://m.edsoo.ru/ff0d2a6¢c
7 XuMHYECKHEe dIIEMEHTBI. 3HAKU 1 bubnmorexa LIOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIC BEIIECTBA 1 bubmmorexa TTOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa TIOK
JICKYIIApHOE Y1 https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa
10 BellecTB. XUMuyeckas popmyia. 1 bubmuoreka [JOK
BajleHTHOCTH aTOMOB XMMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHoOcHUTEIbHAsA aTOMHAs Macca.

11 OTtHocHTENbHASI MOJIEKYJISIPHAS bubmorexa LOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 107 XUMHUYECKOT0 bub6nmoreka [IOK
SJIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuecrBo BemecTtBa. Modb. bubnunoreka LIOK
MossipHas macca https://m.edsoo.ru/ff0d5230
14 Ddu3znyecKrue U XUMHUYECKHUE bubmuoreka [IOK
SIBJICHUS. XMMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS Bbu6motreka [JOK
XUMHYECKMX PEaKIuii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
| D o, s BiGaionsa LOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEeaKIIHii
5 | b o BiGaiorss LOK
’ https://m.edsoo.ru/ff0d3f34
pa3oXKeHUs, 3aMellleHus, OOMeHa)
19 wumcronemer. OSotmeni Bummoraxa LIOK
) o https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAaHUI
o | ommonaan peGors 61 o e S 10K
https://m.edsoo.ru/ff0d4290
pPEaKIum»
21 E(());;[I;X)(a Klilc\:d;((;;or; gﬂggfeﬁz;i u bubmmorexa HOK
' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
®dusnyecKkue 1 XUMHYECKUE
29 CBOICTBa KHCIIOpOaa (peaKiuu bubnmoreka [JOK

okucneHus, ropenue). [lonsrue 06
OKCHIaX

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CrniocoObl MoTy4eHus KUCIopo/ia B

bub6nmoreka [IOK

23 71a00paTOPUX U IPOMBIIIIEHHOCTH. )
TTpiMenenue KHCTOpoa https://m.edsoo.ru/ff0d497a
TennoBoii 3pPeKT XMMUIECKOI
peaKuu, MOHSATUE O Buborexa LIOK
24 TEPMOXUMHYECKOM YPaBHEHUH, hitps://m.eds0o.ru/ff0d4790
9K30- ¥ SHAOTEPMHUYECKHUX — :
peaKIusax
TomnuBo (He(dTh, Yroiab U METaH). Bubnmorexa [IOK
25 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €T0 hitps://m.edsoo.ru/ff0d4cda
MIPEAOTBPALIECHUS — :
o | e piiorJe3 o e B 10K
1 P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE €T0 CBONCTBY
27 Bonxopon — aneMeHT u mpocToe bubmuoteka [IOK
BelecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
CDI/IBUI/I‘ICCKI/IG U XUMUYECKUE Bubmorexa IIOK
28 cBOiicTBa Bojiopoa. [Ipumenenue https://m.edsoo.ru/ff0d4ddo
BOZIOpOJA — '
bu6nmorexa LIOK
29 [ToHsiTHE O KUCIOTAX U COJAX hitps:/m.eds00.ru/ff0d50d2
30 Crioco0bI 1oTy4eHust BOAOPO/Ia B bubmuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme BuGmmotexa LIOK
31 «Ionyuenme u codupanme . https://m.edsoo.ru/ff0d4f42
BOJIOPO/J1a, U3YUYEHHUE €r0 CBOUCTBY
32 MomnsipHblii 00BEM ra30B. 3aKOH bubmuorexa [IOK
Asoranpo https://m.edsoo.ru/ff0d542e
Brruncnenus o00bEMa, KOTM4ecTBa Bubmorexa IIOK
33 BEII[ECTBA ra3a M0 €ro U3BECTHOMY

KOJINYECTBY BEUIECTBA MM 00BbEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Beruucnenust 06bEMOB ra3os 1o
YPaBHEHHUIO pEaKLUU Ha OCHOBE

bubnunoreka LIOK

34 3aKOHA 00BEMHBIX OTHOIICHHIMA https://m.edsoo.ru/ff0d5708
ra3oB

35 Du3HYCCKUE U XUMUYCCKHC bubnunoreka LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsarue 00 bub6nmoreka [IOK
UHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.

37 HacrlInmennrle 1 HeHaCHIIIIEHHBIE bu6nmoreka LIOK
pactBopbl. MaccoBast 107151 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
[TpakTiueckast pabota Ne 5 o Teme

38 «IIpuroroBiieHHE PACTBOPOB C Bu6moteka [JOK
OTIpeIeIEHHOM MacCOBOM J0el https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»

39 Konrtponsnas pabora Ne2 o teme bubmuoteka [IOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342

40 OKcupl: COCTaB, KiIaccudUKaIus, bubmuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 g%%ﬁi?fnﬁnﬁﬁz;e?f:oBHHx u bubmorexa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB

42 OcCHOBaHUS: COCTaB, bubmuoreka [{OK
KJ1accuduKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yenue n XuMHU4eCKue bubmuoreka [JOK
CBOICTBa OCHOBAHMIA https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kiraccudukanms, but6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonyuenue u xummudeckue bubmuotexa [JOK

CBOMCTBA KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpennue): HOMEHKIATypa,

46 CHOCOOBI MOJTYYCHHUS, XUMHUYECKUE bubmorexa LOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBaA
ITpakTuueckas padota Ne 6.
47 Pemienne skciepuMeHTAIBHBIX Bu6mumoteka [JOK
3aga4 1o teme «OCHOBHBIE KIJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHEHUI
18 omccmm meopramonn Bumorerca LIOK
. https://m.edsoo.ru/00ad9a50
COCIMHCHUI
49 O06o001IeHre U CUCTEMaTH3aIs bubnuorexa [JOK
3HaHUI https://m.edsoo.ru/00ad9cb?2
o | Mompormuespetrs o3 o e Bumorera LOK
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCANHEHUI
IIepBEIe MOMBITKH K ndUKaun
51 XI/fI\I/)II/I‘{eeCK;)IX 3neMe}JI1:(():§ ?IOH?II;I/IG bubmmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
0 TPYIIax CXOIHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH 1
52 Ilepuoanueckas cucrema bu6nmorexa LIOK
XUMHYECKHX 3ieMenToB J1. 1. https://m.edsoo.ru/00ada52c
MeHnpaeneeBa
53 [Tepuonpl, TpymIbl, TOATPYIIITHI Bubmorexa OK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB bubnuotexa [JOK
aTOMHBIX sfep. M3oTormbl https://m.edso0.ru/00ada342
CtpoeHue IIEKTPOHHBIX O60J‘IO‘{CKV Bubsmorexa [IOK
55 aToMoB 35ieMeHTOoB [lepuoanueckoit httos://m.ed 100ada6b
PS://M.eds00.ru adaoncC
cucteMmsl /. 1. MeHnaeneeBa
56 XapakTepucThKa XUMHUYECKOTO bubnuoteka [JOK

9JICMCHTA I10 €TI0 IMOJIOXKCHHUIO B

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



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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ITepuoanueckoii cucreme /1. U.
MenpaeneeBa

3nauenue [lepuonnyeckoro 3aKkoHa
JUUISL Pa3BUTHUS HAYKU U MPAKTUKH.

bub6nmoreka [IOK

S . 1. MenneneeB — yu&HbIid, https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxkIaHuH
DIIeKTPOOTPULIATEITLHOCTh aTOMOB
58 XUMHYECKHUX DJIEMEHTOB/ bubnunoreka LIOK
Bcepoccuiickas mpoBepoYHas https://m.edsoo.ru/00adaab8
paborta
59 HonHasg xuMHu4JecKas CBsA3b buGnuorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTtHas nosisipHas bubnnoreka [JOK
XUMHAYECKast CBS3b https://m.edsoo.ru/00adaab8
61 KoBasneHnTHas HenossspHas bubmuoreka [IOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO- bubnuoreka [{OK
BOCCTAaHOBUTEIIbHBIC PEAKIIUN https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIU bubmorexa LIOK
https://m.edsoo.ru/00adb076
o | o i ot o e B 10K
’ https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHrlit ypok. O6006111eHNE U bu6muoreka [JOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0IeHNE U bubnuoreka [IOK
cucTeMaTH3aIus 3HAaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O0001ICHHE U bubnuoteka [JOK

cUCTeMaTHU3anus 3HaHUN

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne TeMa ypoka K I HAara o0pa3oBaTeJbLHBIE
/i yp Beero OHTPOJILHbIE pPaKTHYeCKHe W3ydeHns P
padoThI padoThI pecypcbl
Ilepnonrueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bub6nmoreka [IOK
XUMHAYEeCKHX 3ieMenToB J1. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 buGnuorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOTIOB
Knaccudukanus u HoMeHKIaTypa bu6nmorexa LIOK

3 1 )

HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6nunorexa LIOK
KPHCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAaHUI OCHOBHBIX Pa3/eiioB
Kypca 8 Kiacca»

Knaccudukamuss XuMUIecKux

6 eax Hg) o uaanquM 1 bubmiorexa LJOK
peaxi p https://m.edsoo.ru/00adbcb0
MpU3HAKaM
IlonsTHe 0 CKOPOCTH XUMHUYECKOU

7 €aKInu HOHSII”)[I/Ie 0 TOMOT'€HHEIX 1 bubmorexa LJOK
PCAKLIHH. https://m.edsoo.ru/00adbe9a
Y TETEPOreHHBIX PEAKIHUAX
ITonsaTHEe 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,

BIIMAIOIINE HA CKOPOCTh bubnunorexa LIOK

8 N 1 )

XUMHAYECKON PEakIiuu u https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMHYECKOT'0
paBHOBECHSI



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

OKHUCIIUTENBHO-

bubnmorexa [IOK

9 BOCCTaHOBHTEIIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopus KTPOJIUTHUCCKOM
10 ILI?IEEOHHB;IEHHPEJII/IHLH;S I/IOCJ'Ia6BIe Bubmzorexa HOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHHUsI peaKIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA KHUCIIOT U
12 mpercrasscmmi of bummorera LIOK
. https://m.edsoo.ru/00add5d8
ANMEKTPOIUTUICCKOU
JIHACCOLIAAIIAN
XUMUYEeCKHEe CBOMCTBA COJICH B
13 CBETE MpeICTaBICHUN 00 bubmmoreka [JOK
ANEKTPOITUTUIECKON https://m.edsoo.ru/00add8b2
JIACCOLMAI[AN
14 [TonsTHE 0 TUIpONIU3E CONEl Bubmorexa OK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
16 gg:ig?;jgnﬁgﬁ;ﬁ;me bubmorexa LOK
https://m.edsoo.ru/00addbfa
3a7a4»
KontponsHast padora Ne2 o teme
17 «ONEKTPOTUTHYECKAS bubnuotexa [JOK
nuccoruanusi. XUMHUYECKHE https://m.edsoo.ru/00addec0O
pEaKIuy B pPacTBOPAX»
OO6m1ast XxapakTeprucTruKa Bubnmorexa [IOK
18 raJJoreHoB. XMMHYECKHUE

CBOICTBA Ha MPUMEPE XJI0pa

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addfe2

Xinopooaopon. ComnsiHast

19 KHCIIOTa, XHMUYECKHIE CBOMCTBA bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJy4YCHUE, TPUMEHECHHUE
o
w | M Bumorera 0K
. https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTBY
2 wmreccun postami, e o Butmorera LIOK
’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
29 OO01mas xapakTepucTHKa bubnnoreka [JOK
asieMeHTOB VIA-Tpymisl https://m.edsoo.ru/00ade64a
AnnorponHsie MOaH(pUKATUT
23 cepbl. Haxoxxaenune cepsol u e€ bubnnoreka [JOK
COCIMHEHUI B IPHUPO/IC. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKWCTBA CEPBI
B TPOCHHU
24 glignggsgg JII/I’ ;Hi;eqeci’ne bubmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
KCHJIBI CEPBHI. Hast KUCJIOT
25 81/1;1/136@?;2 " )SI?EI/I‘?@CKI/IZHO ) bubmorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XHUMUYECKUE PEAKIINH, JISKAIINE
B OCHOBE IIPOMBIIIUIEHHOTO
26 croco0a MoJTy4eHusT CEPHOM bubnuotexa [JOK
KHCJIOTBI. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COEJIMHEHUSIMU CEPBI
27 BrrunciaeHne MaccoBoii 10U bubnunorexa LIOK
BBIXOJIa IPOIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTruKa
28 aneMeHToB VA-rpynnsl. A3oT, bubmmorexa [IOK

pacrpocTpaHeHHe B TIPUPOJIE,

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

(hU3nYECKre U XUMUYECKHE
CBOMCTBA

AMMHaK, ero Gpu3nvecKue u

29 XHMHYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJIy4eHUE ¥ IPUMEHEHHE
e Busorea 101
g ’ https://m.edsoo.ru/00adf180
W3YYCHHE €r0 CBOMCTBY
31 A3OTHas KUCIIOTa, €€ (PU3HIeCKHe bubnunoreka LIOK
U XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB M
coJieli aMMOHMS B Ka4eCTBE
30 MUHEPAIBHBIX YI0OPEHHIA. bubnnoreka [JOK
XUMHYECKOe 3arpsi3HCHUE https://m.edsoo.ru/00adf518
OKpY>Karollen cpeibl
COCIMHEHMSIMU a30Ta
®docdop. Oxeun dochopa (V) u
33 dbochopnas kucnota, pusznyeckue bubmuoreka [IOK
U XUMUYECKHE CBOWCTBA, https://m.edsoo.ru/00adf68a
MOJTyYeHUE
Hcnonbs3oBanue ¢pocdaTos B
34 KauecTBE MUHEPATbHBIX bubnuoreka [{OK
ynoOpeHuii. 3arpsi3HeHme https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocdaramu
5 | onpocme> B 10K
’ - https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOKWCTBA
Oxcunsl yriaepona, ux
qmsfmecmle U XUMUYECKHE Bubmorexa IIOK
36 CBOMCTBA. DKOJIOTHYECKHUE

HpOOJIEMBI, CBSI3aHHBIE C OKCHJIOM
yriepona (1V)

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



https://m.edsoo.ru/00adf004
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bubnmorexa [IOK

37 YIOMbHAs KACIOTA 1 €€ COMn https://m.edsoo.ru/00ae006c¢
[TpakTuyeckas padora Ne 4 o
38 teme "[loyyenue yriekuciaoro bubmuorexa [JOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-NOH"
IIepBoHavabHBIC MOHATHS 00
39 OplPaHI/IquKI/IX BEIIECTBAX KaK O Bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiepoJia
40 Kpemnunii u ero coenqunenus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[IpaxTnueckas padora Ne 5.
a1 Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK
3a1a4 1o teMe «Bakneimme https://m.edso0.ru/00ae0bf2
HEMETAIIBI U MX COCOUHCHUS
Kontpoasnas padora Ne3 mo teme
42 «Ba;(ieﬁnme ieMeTaJ‘IJ‘ILI 1 UX bubmmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS
OO6m1ast xapakTepucTruKa
XAUMHUYECKHUX DJIEMEHTOB —
43 MeTajIo0B. MeTajinyueckas CBs3b bubmmoreka IIOK
U MEeTaJuIHIecKas https://m.edsoo.ru/00ae103e
KPUCTAJUIMYECKasl PELIETKA.
du3nueckue CBOMCTBAa METALIOB
XHWMHUYECKHE CBOMCTBA METAJIIOB.
44 DIEeKTPOXUMHUYECKUN P bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIoB
O01u11e cnocoObl MOTyYeHHS
MeTasnoB. CriaBel. BerauciaeHus Bubnmorexa [IOK
45 10 YPAaBHEHUSIM XUMHYECKUX

peaKuuii, €CJI OJIMH U3 PEareHTOB
COJIEPKUT MPUMECH

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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bubnmorexa [IOK

46 ToHATHE 0 KOPPO3HH METAILIOB https://m.edso0.ru/00ae1278
bubnuorexa [IOK
47 [Henotmpre meTanbl https://m.edsg).ru/Oan14b2
48 OKcuIbI M TUAPOKCUIBI HATPUS U bub6nmoreka [IOK
KaJIHsI https://m.edsoo.ru/00ae14b2
49 [enoyHoO3eMeNbHBIC METATIIBI — bubnuorexa [{OK
KaJIbIMi U MarHHUH https://m.edsoo.ru/00ael5e8
50 Bakueiinme coequHEHNUA KLU Bubmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O606HvleHI/Ie U CUCTEMATU3ALU
3HAHUH
50 JK&cTKOoCTh BOJEI U CIIOCOORI €€ bubnunoreka LIOK
YCTpaHEeHUS https://m.edso00.ru/00ae1886
53 THeI;?: {ilgs:;gcﬁi?:;ﬁ ?\42’?0)151 Bubmuorexa HOK
e¢ yerparcHus" https://m.edsoo.ru/00aelae8
. bubmuoreka [{OK
>4 AsomHHH https://m.edsc]i).ru/Oan1c64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U bubmmnoreka HOK
THIPOKCUIA https://m.edsoo.ru/00aelc64
but6mmorexa [IOK
56 Keneso https://m.edsg).ru/Oan1d86
57 Oxkcuabl, THAPOKCUIBI U COJH bubnmnoreka [JOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edso0.ru/00ae35e6
ITpakTuyeckas pabora Ne 7.
59 Pemenune skcnepuMeHTaIbHBIX but6mmorexa [IOK

3a71a4 110 TeMe «BakHene
METaJUIBI U UX COEIUHEHUS)

https://m.edsoo.ru/00ae3de8
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Brruuciienus mo ypaBHEHUSIM
XMMHYECKUX PEAKIUM, ECIIU OJUH

60 W3 pEareHTOB JIaH B H30BITKE WIIH 1 bub6nmmoreka [IOK
COZICPKUT NpuMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJIa MPOTYKTa
peakuuu

61 O06001IeHNEe U CHCTEMATH3aLIHS 1 ll’?tl/tIg:'I;I/(r)seeI;ascI)loOrISIOanBSeG
3HAHUI /Im. .
KonTponbnas padora Ne4 o teme Bbu6moteka [JOK

62 «Bakneiuume METaIIbl U HX 1 https://m.edsoo.ru/00ae35e6
COCIMHCHHM S

63 BemecTBa u Mmatepuaisl B 1 bu6nmoreka LIOK
[TOBCEIHEBHOM KU3HH YEIOBEKA https://m.edsoo.ru/00ae3f50

64 XUMUYECKOe 3arpsi3HeHne 1 bubmmnoreka HOK
OKpYIKaroIien cpeibl https://m.edsoo.ru/00ae4270

65 Ponp x¥muu B pelieHun 1 bubmuoteka [IOK
9KOJIOTMYECKUX MpodIIeM https://m.edsoo.ru/00ae4270

66 PesepBHblil ypok. O60611eHNE U 1 bubnmnoreka HOK
CHCTEMATH3alAs 3HAHUI https://m.edso0.ru/00ae0d0a

67 PezepBHblit ypok. O6o011eHNE U 1 bubmuoteka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
cucTeMaTU3alvs 3HaHUI https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

bubmmoreka L{TOK https://m.edsoo.ru/00ae35e6
METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJI A

bu6mmoteka L{TOK https://m.edsoo.ru/00ae35e6
https://workprogram.edsoo.ru/work-programs/6106444

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET buotmuoreka IJOK https://m.edsoo.ru/00ae35e6

https://workprogram.edsoo.ru/work-programs/6106444

https://urok.apkpro.ru/
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