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IHHOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1Mo XUMHUKM Ha ypPOBHE OCHOBHOIO 00Ilero 0oOpa3oBaHMs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHHS OCHOBHOU
oOpazoBaTebHOU IPOrPaMMBI OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE (penepalibHON pabouei
MporpaMMbl BOCIUTAHUS U C YYETOM KOHIEMIUM MPErnojaBaHus y4eOHOro
npeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit
denepaunu.

[Iporpamma mo xuMuu Aa€T MpEACTABICHHE O LIENAX, O0IIe cTpareruu
oOy4eHMsI, BOCIHUTAHMS U Pa3BUTHS OOyHAIOUIUXCS CpPEICTBAaMU Yy4eOHOIO
npeAMeTa,  yCTaHABIMBAET  00s3aTelbHOE  MPEAMETHOE  COJEpIKaHue,
MpeAyCMaTpUBaeT paclpeelieHue €ro Mo KiaccaM U CTPYKTypPUPOBAHHUE IO
paszenaM ¥ TeMaM MpOorpamMMbl 10 XHMHH, OINpPEAENseT KOJIWYECTBEHHbIE U
KaueCTBEHHBIE XapaKTepUCTUKHU COJIEPKAHMS, PEKOMEHTyEMYIO
MOCJICIOBATCIBHOCTh HM3YYEHUS XUMHU C Y4ETOM MEXKMPEIMETHBIX H
BHYTPUNIPEIMETHBIX CBsI3€l, JIOTUKA Y4YeOHOTrO TMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OyYaroImmXxcs, OINpEACIsIeT BO3MOXKHOCTH TIpeaAMETa IS
peanuzanuu TpeOOBaHUMN K pe3ylibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTreibHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a Takke TpeOOBaHUMA
K pe3yabTaraM OOyYeHHsl XMMHUU Ha YpPOBHE IeJed H3ydeHHUs NpeaMeTa U
OCHOBHBIX BHUJIOB Y4Y€OHO-IIO3HABATEIBHON IEATEIBHOCTH OOYy4Yaromierocs Mo
OCBOECHHIO y4€OHOTO COACPIKaAHUA.

3HaHWEe XUMHH CIIY>)KUT OCHOBOM JUIsi (DOPMUpPOBAaHHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, ero mMpeACTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJib UrparoT GOopMUpPYEMbIE XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIX
SHEPTrUU U 00 DBOJIOLUU BEIIECTB B MPUPOE, O MyTAX pEHIeHUs I00aTbHbBIX
npoOsieM yCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM,
MUIIEBOM U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3paBOOXpaHEHUSI.

N3yuyenune xumun:

CIIOCOOCTBYET  peaau3allid  BO3MOXKHOCTEH JJIi CaMOpa3BUTUA U
dbopMupOBaHUS KYJIBTYpbl JUYHOCTH, €€ oO0med u (QyHKIHOHAJIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEMN
0o0y4JarouIuxcsi, HAaBBIKOB HMX CAMOCTOSITEJIbHOM YyueOHOM JesTeTbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCIEAOBATEIHCKAX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCUOHAIBHOMN JESTEIHHOCTH;



3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIIJIEHUS, 3aKJIaJIbIBA€T OCHOBBI
IETOCTHOTO B3MIsia Ha EAUMHCTBO TMPHUPOJBI W  4YEJOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TaroM B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTHU
00yJaronuxcs;

CIIOCOOCTBYET bopMHUPOBAHUIO IIEHHOCTHOTO OTHOIIICHUS K
€CTECTBEHHO-HAYyUYHbIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIA]l B
AKOJIOTHYECKOEe 00pa3oBaHuE 00yUYarOIIUXCS.

JlanHbie HampaBiIeHUs B OOyYECHUU XUMHUHU 00€CTIEUYUBAIOTCS CHEIU(UKON
colepkaHusg yd4eOHOro TmpeaMeTa, KOTOPBIM  SIBISETCS  I€IarornyecKu
aJlanTUPOBAHHBIM OTpa)kKeHHWEM 0a30BOM HAyKH XMMHH Ha ONPEICIEHHOM dTalle
€€ pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHMsI OPUEHTUPOBAH
Ha OCBOCHHE OOYYArOIIMMUCS CHUCTEMBbl TEPBOHAYAIBHBIX TOHATUN XUMHH,
OCHOB HEOPraHMYE€CKOW XMMHHU M HEKOTOPBIX OT/ACIIbHBIX 3HAYMMBIX TOHSITUN
OpraHUYeCKOM XUMUHU.

CrtpykTypa conepsKaHus MPOrpaMMbl 10 XUMHUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 mojxoaa kK e€ uzyueHuto. Copep:kaHue CKIAIbIBAETCA U3 CUCTEMBI
MOHSATUH O XHWMHYECKOM OJJIEMEHTE M BEIIECTBE M CHUCTEMbl IIOHSTHH O
XUMHUYeCKor peaknuu. OO0e 3TH CHUCTEMbl CTPYKTYPHO OpPTraHM30BaHbBI IIO
MPUHLUITYY TOCIEI0BATEILHOTO PAa3BUTHSI 3HAHUW Ha OCHOBE TEOPETHUYECKHUX
MpeACTaBICHUIM Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoamueckoro 3akona JI. M. MeHueneeBa Kak OCHOBHOIO 3aKOHA
XUMWH;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— TPEACTaBICHUM 00 OJIICKTPOJUTHUYCCKOM IUCCOIMAIIMM BEIIESCTB B
pacTBopax.

Teoperndyeckrne 3HAHMS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUUYECKU
MOJIYIYEHHBIX M OCMBICICHHBIX (DaKTOB, PAa3BHBAIOTCS IOCIEIOBATEIIBHO OT
OJTHOTO  YPOBHS K JPYrOMY, BBINOJHSA (QYHKIUU  OOBSICHEHHS W
MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUSI W BO3MOXHOCTEM MPAKTUYECKOIO
MIPUMEHEHUS U TTOTYYEHUS N3y4aeMbIX BEIIECTB.

OcBoenue mporpaMmbl IO XHUMHH CHOCOOCTBYEeT (HOPMUPOBAHUIO
NPEACTABICHUSI O XHUMHUYECKOM COCTaBIAIONICH HAaydyHOM KapTHUHBI MHpa B
JIOTUKE €€ CUCTEeMHOM MPUPOJIbI, IEHHOCTHOTO OTHOIICHUSI K HAyYHOMY 3HAHHUIO
¥ METOoAaM IO3HaHus B Hayke. M3yueHne XMMUU MTPOUCXOUT C MPHUBIICYEHUEM



3HAHUM M3 paHee HU3YYEHHBIX YYEOHbIX MpeaAMeToB: «OKpyX aroluid MUp»,
«buomorus. 5—7 knacceD» U «DU3UKA. 7 KI1accy».

[Ipn wu3yyeHWM XUMHUH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHUU OCHOB
XUMUYECKOM  HayKM Kak o0JllacTh  COBPEMEHHOTO  €CTEeCTBO3HAHWUS,
IPAKTUYECKON JIEATETLHOCTH YeTIOBEKa U KaK OJHOTO U3 KOMIOHEHTOB MUPOBOM
KyJbTYphl. 3ajlada y4yeOHOro MpeamMeTa COCTOUT B (DOPMHUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHMM — BaXHEHIIMX (aKTOB, TOHATUH, 3aKOHOB W
TEOPETUUECKUX TIOJIOKEHUH, TOCTYMHBIX OOOOIIEeHN MHUPOBO33PEHUYECKOTO
XapakTepa, si3blka HayKW, B TMPHOOIICHUH K HAYyYHBIM METOJAaM TO3HAHUS MPHU
WU3yYCHUHM BELIECTB U XUMHUYECKHX peakluil, B (OPMUPOBAHUM U Pa3BUTHH
MO3HABATEIbHBIX YMEHUM M WX TMPUMEHEHUU B Y4eOHO-IIO3HABATEIILHOU U
y4eOHO-UCCIIEIOBATEIbCKOM NEATENbHOCTH, OCBOECHHU MpaBui OE€30MaCHOIO
oOpallleHus C BelleCTBaMU B IOBCETHEBHOM KU3HU.

[Ipy wu3yyeHMM XUMUU Ha YpOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
BaKHOE 3HAUEHHE MPUOOPENH TaKUE 1IeNIH, KaK:

— (opMHupoBaHHE HHTEIJIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSIM JKU3HU;

— HalpaBJI€HHOCTb OOYy4YEeHHMs] Ha CHUCTEMaTHYeCKOoe MpUOOILIEeHHE
oOyy4aromuxcsi K CaMOCTOATENbHOM MO3HABaTeIbHON JESITeIbHOCTH, HAyYHBIM
MEeToJaM MO3HaHUs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMUW;

—  ofecreueHne  YCJOBMi,  CIIOCOOCTBYIOIIMX  NPUOOPETECHHUIO
oOy4arolUMHCS  OMbITa  Pa3sHOOOPAa3HOM  AEATENBHOCTH, MO3HAHUS U
CaMOIIO3HAaHUs, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMIT), MMEIOIINX
YHUBEpPCAIbHOE 3HAYEHUE JJIS1 PA3JIUYHBIX BUAOB JACSATEIbHOCTH;

— ¢dopmupoBanue oOmell (GYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM WYHCIE€ YyMEHHH OOBSICHATh W OICHUBATH SIBICHUS
OKPY’KaIOIIEro MHUpa, UCIONb3Ysl 3HAHUS U OIBIT, MOTYYEHHBIE MPU U3YUCHUU
XUMUU, TPUMEHSTh MX TPU PEUICHUH MpoOJeM B TOBCEIHEBHOM >XU3HU U
TPYIOBOU JI€SITETbHOCTH;

— (QopMmupoBaHnue y OOy4arolMXCsl TYMaHUCTUYECKHX OTHOLUEHUH,
MMOHMMAHUS LEHHOCTH XUMUYECKHUX 3HAHUU JJi1 BBIPAOOTKU DKOJIOTUYECKHU
1eJIecO00pa3HOro MOBEACHHUS B OBITY W TPYIOBOM MAESATENBHOCTH B UENAX
COXPAHEHMS CBOETO 3710POBbS U OKPYKarOLIEH IPUPOIHOMN CpEbI;

— pa3BUTHE MOTHBAIMHM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHUS OOIICUETOBEUECKUX IIEHHOCTEM,



TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MPOQUIIS U HAPABICHHOCTH JalbHEHIIIEro
oOy4eHwUsl.

OOmiee 4YMCIIO YacoB, OTBEAEHHBIX [JII W3YYCHHS XHMHH Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctaBiuser 136 yacos: B 8 kitacce — 68 4acos
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaIbHBIE XUMUYECKUE IOHSATHSA

[Ipeamer xumuu. Poias XMMUUM B )KU3HU YEIOBEKA. XUMUS B CHCTEME HayK.
Tema u BemiectBa. PU3MYECKHUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BemiecTB. [loHsTHE 0 MeTO/aX MO3HAHUS B XUMUU. YKCTHIE BELIECTBA U CMECH.
CniocoOnI pa3fiesieHus: CMeCeil.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 3IeMEHThl. CUMBOJIB XUMHUUYECKUX
aneMeHTOB. IIpocThie U CllOkHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢gopmysa. BaJleHTHOCTh aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.
3akoH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOcHUTENbHAsE aToOMHasl Macca.
OTtHocuTenbHasi MOJNEKYJIApHas Macca. MaccoBasi J10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCJMHEHHUH.

KomnuectBo BemecrBa. Moab. MomsgpHas wmacca.  B3anmocssa3b
KOJINYECTBA, MAacChl U 4YHCJIa CTPYKTYPHBIX €IMHUI] BellecTBa. Pacu€rhl mo
dbopMyiaM XUMHUYECKIX COCTHHCHHM.

@u3nyeckue M XUMHUYECKHUE SIBICHUA. XHUMHUYECKass peakius u e
OPU3HAKWA. 3aKOH COXPAaHEHHs MacChl BEHIECTB. XHWMHWYECKHE YpPAaBHEHUSI.
Kinaccuduxaiuys XuMu4ecKux peakiuil (COeIUHEHUS, Pa3I0KeHUs, 3aMEIIICHMUS,
oOmeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY0M, TTpaBuiaMu paboThl B Ta00OpaTOpUu U
npuéMamMu  oOpaiieHuss ¢ J1abOpaTopHBIM OOOpPYIOBaHUEM, U3YUYECHHE W
onmucaHue (PU3MUECKUX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB,
HaOmonenne guznueckux (MIaBIeHUE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa
B CTyIKE, KUIEHUE M KOHJIEHCAIUMs BOJbl) U XUMHYECKUX (TOPEHHE CBEYH,
NPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICUCTBHE MeJa C KHUCJIOTOM)
ABJICHUW, HAOJIOJCHUE M OMNHMCAaHUE IMPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3iokeHHe caxapa, B3aUMOJIEUCTBUE CEPHOU KUCIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3aUMOICHCTBHEC
xenesa ¢ pactBopom coiu menu (1), uzydenne cnmocoOoB pas3eseHust CMeCei: ¢
MOMOIIBI0O ~ MarHurta,  (QUIBTpOBaHHWE,  BbIAPUBAHUE,  JUCTUJUISIIMS,
xpoMarorpadusi, MNpOBEIEHUE OYMCTKU IIOBAPCHHOM COJIM, HAONIOICHUE WU
OMHUCAaHHUE PEe3yJIbTaTOB MPOBEACHUS ONbITA, WIIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHUsI MacChl, CO3IaHUE MOJIeTIel MOJIEKY (IIapOCTEP>KHEBBIX).

BaxxHeliue npeacraBuTe] 4 HEOPraHUYECKUX BelIEeCTB



Bo3nyx — cMecsh razos. Cocrtas Bo3nyxa. Kucinopon — anemeHT u npocroe
BelecTBo. HaxokaeHue kuciopoaa B mpupone, GU3HUECKUe U XUMHUYECKUE
cBoiicTBa (peakumu topenus). Okcunwl. I[lpumenenue kucmopoma. CrocoOwI
MOJIYYCHHSI KHCIOpOoAa B JIa0OpaTOpuu M TMPOMBINUICHHOCTH. KpyroBopot
Kucnopona B npupoze. O30H — aIoTpoIiHas MOAU(PUKALIKS KUCIOPOA.

TennoBoit 3pexT XuMHUUYEeCcKOl peakluuu, TEPMOXUMUYECKHE YpPaBHEHUS,
DK30- M IHAOTEPMUYECKHE peakluuH. TOIUIMBO: yroiab M METaH. 3arps3HEHue
BO3/yXa, yCUJIEHUE MMApHUKOBOTO 3(pexTa, pazpylieHre 030HOBOTO CIIOA.

Bonopon — smemeHT M mpocroe BewiecTtBo. Haxoxzaenue Bomopona B
npupone, (QU3NYECKUEe M XUMHYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnotsl u conu.

Mounsipubiii 00b€M ra30B. Pacy€Thl MO XUMUUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOIbl. Boma kak pactBopurens. PacTBopsl.
HaceiienHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBast 107 BelleCTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Poimb pacTBOpOB B NPUPOAE W B KHU3HU 4eloBeKa. Kpyroopor
BOJIbI B IPUPOE. 3arpsi3HEHUE MPUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX
BOJI.

Knaccuduxamnus neoprannueckux coequnenuit. Oxcuasl. Kiaccudukanus
OKCUJIOB:  cojieoOpa3yroiue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTepHbIE) U
HeconeoOpasyromue. Homenknarypa okcugoB. dusmyeckne U XUMHUYECKUE
CBOMCTBA OKcUAOB. [lomydyeHue okCcuaoB.

OcuoBanus. Kiaccudukainus ocHOBaHWM: IIETOYM M HEPACTBOPHMBIC
ocHoBaHus. HoMeHnknatypa ocHOBaHMI. PU3NUYECKUE U XUMHUUYECKHUE CBOICTBA
ocHoBaHuu. [lomyuenne ocHOBaHU.

Kucnorsl. Knaccupukauus kucinor. Homenknarypa kuciot. @u3znyeckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Pan aktuBHocTh MmeraimioB H. H. bekerosa.
[TonydyeHune KucIor.

Conu. Homenkiarypa coneil. ®U3nuecKre 1 XUMHUYECKUE CBOMCTBA COJICH.
ITonyuenue comnen.

I'eneTnueckas CBsI3b MEXKAY KJIACCaMU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE  ONPEACIICHUE COAEpKaHMS KUCIOpoJa B  BO3AYyXE,
MOJIy4eHHe, CcOOMpaHue, pacro3HaBaHME M HU3Y4YEHHE CBOWCTB KHUCIOPOJA,
HaOJMIOZICHUE  B3aUMOJICHCTBHSI  BEIIECTB C  KHUCJIOPOAOM UM  YCIOBHUSA
BO3HUKHOBEHUSI U TMpEKpalleHusi TopeHus (moxapa), O3HAKOMIIEHHUE C
oOpa3liaMd OKCHJIOB U OIMCAaHWE UX CBOWMCTB, IIOJIyYe€HHE, COOHpaHue,
pacno3HaBaHWE M H3Y4YEHUE CBOWCTB BopopoAa (ropeHue), B3auMOACHCTBUE



Bostoposaa ¢ okcusiom Meau (II) (Bo3MOXKHO MCIIONB30BAaHUE BUAEOMATEPUATIOB),
HaOMoeHne O00pa3lioB  BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C PaA3JIMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEIEIEHHON MAacCOBOM JOJIEW PacTBOPEHHOIO
BEILECTBA, B3aUMOJCUCTBHE BOJbI C METAJIaMU (HATPUEM U KaJbLHEM)
(BOBMOXKHO  HCIIOJIB30BAaHUE BHUICOMATEPUANIOB), HCCIEIOBaHNE O0O0pa3IloB
HEOPraHMYECKUX BEIIECTB PA3JUYHBIX KJIACCOB, HAOIIOJACHUE HW3MEHEHUS
OKpAaCKH HHAMKATOPOB B pPACTBOpPAax KHUCIOT H© WIEJIOYEH, U3YUYCHHE
B3aumozeicTus okcuna meau (II) ¢ pacTBOpom cepHON KHUCIOTBI, KUCIOT C
METaJIJIaMH, peaklNil HEUTpaIN3alnHy, MOJy4YEHNE HEPACTBOPUMBIX OCHOBAHHUI,
BBITECCHEHUE OJHOIO METaUla JAPYTMM U3 pPacTBOpa COJH, PEIICHUE
AKCHEPUMEHTAIIBHBIX 3aJa4 MO0 TeMe «BaKHEWIHne KIacChl HEOPraHUYECKUX
COCIMHEHUI.

Iepuonnyeckuit 3akoH u Ilepuonmyeckass cucremMa XHUMHYECKHX
yiemenToB JI. M. MengeneeBa. Ctpoenne aroMoB. XMMHYECKAsi CBA3b.
OKuCIUTEILHO-BOCCTAHOBUTE/IbHBIE PeaKIU

[TepBbie TOMBITKN KiAcCU(DHUKAIMU XUMUYECKHX 3eMeHTOB. [loHsATHE O
IpyIIax CXOAHBIX 3JE€MEHTOB (IIEJIOYHBbIE U WIEIOYHO3EMENIbHBIE METAJIbI,
raJOreHbl, HWHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amMdOTepHbIE
OKCHJIbl U TUJIPOKCHJIBI.

Ilepnonnueckuii 3akoH. Ilepronnueckas cucremMa XUMHYECKHUX AIEMEHTOB
J. W. MenneneeBa. Koporkomepuomnass W JJIMHHONEPUOMHAS (HOPMBI
[lepuognueckori cucrtembl xumuueckux osnemeHtoB [l WM. Menpaeneena.
[lepronsl u rpynnbl. PU3HYECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
MEpUOJIA U TPYMIIBI JJIEMEHTA.

Crpoenne aromoB. CocTaB arOMHBIX sfep. HM30Tombl. DIEKTPOHBI.
CrtpoeHue 3JIeKTPOHHBIX 000JIOYEK aTOMOB MEPBBHIX 20 XMMHUYSCKUX JIEMEHTOB
ITepuonnueckon cucremsl . . Menneneesa. XapakTrepucTuka XUMHAYECKOTO
3JIEMEHTA 110 €ro nonokeHuro B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJNyca aTOMOB XHWMHWYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO TPyNIaM U NEPUOIAM.

3nauenue Ilepuomnueckoro 3axkoHa u lleproguyeckol  cUCTEMBbI
XUMUYECKUX AJIEMEHTOB ISl pa3BUTUsA HaykH W npaktuku. /. 1. MenneneeB —
YYEHBIN U IPAXKIAHUH.

Xumuyeckasi cBsizb. KoBasieHTHast (TOJISIpHAsE U HEMOJISIpHAsl) CBSI3b.
DIEKTPOOTPUIIATEILHOCTh XUMUYECKUX AJIEMEHTOB. MloHHAas CBSI3b.

Crenenp okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
[Iponecchl OKUCIEHUS U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEH.



Xumuueckuit IKCnepumenm:

M3yuyeHue 00pa3lloB BEIIECTB METALUIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUIPOKCHIA IIMHKA C PacTBOpPaMU KHCIIOT W IIEJIOYEH, MPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOMIUX MNPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
(ropeHue, peakiyu pa3aoKeHUsI, COSTUHECHUS ).

Mesrcnpeomemnuwie ceasu

Peanuszanust MeXNpeaMETHBIX CBSI3€M IPU M3YyYEHUM XHMHUHU B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATHM, TaK M TIOHSITHUH, SBISIOIUXCA CHUCTEMHBIMU JJISI OTACIbHBIX
PEAMETOB €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSATHSA: HAydHbIM (akT, rumoresa,
TEeOpusl, 3aKOH, aHAJIN3, CUHTE3, KJIaCCU(PUKALIUS, IEPUOIUYHOCTD, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, MOJETb, SIBIICHUE.

dusznka: Marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIH]I,
M30TOIIbI, pAJIMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKHI 3apsij, BELIECTBO, TETO,
00BEM, arperarHoe COCTOSIHHE BEIeCTBa, ra3, (U3UYECKUE BEIUYMHBI,
€AMHUILIBI U3MEPEHUS, KOCMOC, TIIaHEThI, 3BE3/1b1, CoJTHIIE.

buonorus: dorocunres, apixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaibl, TOPHBIC TOPOIBI,
TIOJIE3HBIE UCKOIMAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemiecTBo U XUMHYeCKass peaxkius

[Tepuognueckuii 3akoH. [lepuoanyeckas cucTeMa XUMHUYECKUX JIEMEHTOB
. 1. Menpaeneea. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB TEPBBIX TPEX MNEPUOAOB, Kaaus, KaIbLUS U HUX
COCIMHEHUN B COOTBETCTBUM C MOJIOKEHHUEM 3JIeMEHTOB B llepmoamueckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUAbI XUMUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
pEIIETOK, 3aBUCMMOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIIMUECKON PEIIETKI
M BUJIa XUMHUYECKOU CBSI3H.

Knaccuduxanus W HOMEHKJATypa  HEOPraHMYECKUX  BEIIECTB.
XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIaccam
HEOPraHUYECKUX COCAMHECHUM, TCHETUUECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccuduxanus XuMHUYECKHUX pEakIUi MO pa3IuyHbIM IpU3HaKaM (110
YUCJIY W COCTaBy YYacTBYIOUIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3(PdeKTy,
M0 M3MCHCHMIO CTCICHEM OKHUCJICHUS XMMHYECKHX DJIEMEHTOB, IIO
00paTUMOCTH, 110 YYACTHIO KaTajau3aropa). IK30- U dSHAOTCPMUUCCKUE PEaAKIINH,
TEPMOXUMHUYECKUE YPABHEHUS.



[Tonsitue o ckopoctu xummuueckou peakuuu. [ToHstue 06 oOparuMbIX U
HEOOpaTUMBIX  XMMHUYECKUX peakiusx. [loHATHe O TOMOrEHHBIX H
reTeporeHHbIx peakiusx. I[lonsarue o karanuze. [loHsATHE O XHUMHUYECKOM
paBHOBecUU. DaKTOphI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEaKIuu U
MOJIOXKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAaKLMU, AIIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBbHOM  peakiuu.  CocraBieHue  ypaBHEHHMU
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUA C UCIOJb30BAHHEM METOJa
AJIEKTPOHHOTO OaJiaHca.

Teopuss  2IEKTPONUTHUYECKONM  JUCCOLMALIHM. ONEKTpOIUTBl U
HeaneKTponuThl. Karnonel, aHvoHbl. MeXaHuW3M AUCCOLMALIMM BEIIECTB C
pPa3IMUHBIMUA BUJAAMU XUMUUYeCKou cBsizu. CreneHn aucconuanuu. CUIIbHBIE U
ci1a0bIe STIEKTPOITUTHI.

Peakiuu wmoHHOTO OOMeHa. YCIIOBUS TNPOTEKAHUS PEAKIUNA HMOHHOTO
oOMeHa, TMOJIHbIE W COKpaIllEHHbIE HWOHHBIE ypaBHEHHUs peakiuii. CBoiicTBa
KHCJIOT, OCHOBAaHHMI U COJIEW B CBETE MPEACTABICHHUI 00 3IEKTPOIUTHUECKOU
mucconmanyu. KauectBeHHbIEe peakiui Ha MOHBL. [IoHsATHE O TuAponH3e cosen.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJAEJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEMETaUIOB (TpaduTa U aiamasa), CIOKHBIX BEIICCTB
(xmopuga HaTpusi), HCCIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOU
peaknmuy  OT  BO3JCHCTBHUS ~ pa3IWYHBIX  (DAaKTOPOB,  HMCCIEIOBAHUE
AJIEKTPOIIPOBOAHOCTH PAacTBOPOB BEUIECTB, MPOLECCA AUCCOLMALMM KHCIIOT,
miesiouel 1 cosield (BO3MOXKHO MCIIOJIb30BAaHUE BHUJIEO MaTepUasoB), MPOBEACHHE
OTBITOB, WJUTFHOCTPUPYIONIUX MPU3HAKU MPOTEKAHUS PEaKIMil HOHHOTO OOMeHa
(oOpazoBanue ocajaka, BbIJEICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKHCIHUTEIIbHO-BOCCTAHOBUTEIIbHBIX —PEaKIIHA
(ropenue, peakuuu pa3iioKeHUs, COEMHEHUS), pacrio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOUIBI0 KAa4€CTBEHHBIX PEAKLUWNA Ha HOHBI,
pelIeHNe KCIEPUMEHTAIbHBIX 3a7ay.

HemeTanbl ¥ uX coelMHEeHUS

OO6miast xapakTepucTuka TanoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTeneHu okucienus. CTpoeHue u Gpu3ndecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHUYECKHE CBOWCTBA Ha MpUMEpe XJopa
(B3auMopeiicTBUE € MeTajulaMH, HEMEeTaJulaMH, Lieiaodamu). XJIOpOBOIOPOA.
ConsiHast KUCIIOTa, XUMHYECKHE CBOMCTBA, MMOJTyYEHHE, IPUMEHEHUE. [leiicTBue
XJIOpa M XJIOPOBOAOPOAA HA OPraHU3M 4YeloBeKa. BakHeime XJIopuabl U UX
HaX0KJICHUE B MIPUPO/IE.



O6mas xapakrepuctrka 31eMeHToB VIA-rpymnmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeneHu okucieHus. CTpoeHue u Gu3nyeckue CBONCTBa
MPOCTHIX BEIIECTB — KHUCIOPOJa M CEpbl. AJUTIOTPOMHBIE MOAUPUKAINH
KHUCJIOpO/la U cepbl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHUE,
du3nueckue M XUMHYeckue cBoicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENH
KUCJIOTHBIX OKCUZIOB. CepHasi KucjaoTa, PU3NUecKue U XMMUUYECKUE CBOMCTBA
(oOmue Kak MmpeacTaBUTENs Kiacca KUCIOT U crenuduyeckue). XuMuuecKue
peakiuu, Jekalue B OCHOBE MPOMBIIIJIEHHOTO Coco0a MOMy4YeHUsI CEPHOM
KuCH0ThI. [IpuMeHenue cepHoit kucaoThl. Conu CepHOM KUCIIOTHI, KaYeCTBEHHAS
peakuus Ha cyiabdar-uoH. HaxoxaeHue cepsl M €€ COEAMHEHU B MpPUPO/IE.
XHUMHUYECKOE 3arpsi3HCHHE OKpPYXKaIoIIe Ccpeabl COCIUHEHUSIMU  CEphI
(KUCTIOTHBIE JOXKIW, 3arpsi3HEHUE BO3yXa W BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPAILICHHUS.

OO6mast xapakTepucTika 31eMeHTOB VA-rpynibl. OcCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHbIE CTEIIEHU OKUCIIEHUs. A30T, pacCpOCTPaHEHHUE B PUPOJIE,
¢u3nyeckrue U XxuMu4eckue cBoiicTBa. KpyroBoport azora B nmpupojae. AMMUaK,
ero (Qu3MUecKre M XUMHUYECKHE CBOWCTBA, MOJyuyeHUe U npumeHeHue. Conu
aMMOHHS, #X (U3MYECKHUEe W XUMHYECKHE CBOICTBA, NPUMEHEHUE.
KavyecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MOIydYeHHE,
dbuznyeckue W XUMHUYECKHE CBOMCTBa (00IIME Kak TMpeACTaBUTENs Kiacca
KUCJIOT M cnerudpuueckue). Mcnonp3oBaHUE HUTPATOB W COJIEM aMMOHUS B
Ka4eCTBE MUHEPAJIbHBIX YI0OpeHuN. XUMHUUECKOE 3arpsi3HEHHUE OKPYKarolleu
cpenbl COEIUHEHUSIMU a30Ta (KUCJIOTHBIE TOXKAH, 3aTPA3HEHHUE BO3/1yXa, [TOYBBI
u BogoémoB). ®ocdop, amutorponHbie Moaudukauu Gocdopa, pusndeckue u
xumuueckue cpoiictBa. Oxcun  dochopa (V) u  docdopnHas kuciora,
(duznyeckue U XuMUYECKHUE CBOMCTBA, monydeHue. Mcnonb3zoBanue gpocdaros B
Ka4eCTBE MUHEPATHHBIX YIOOPECHHIA.

O6mmas xapakrepuctrka 31eMeHToB [VA-rpymnmbl. OcCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTepHble CTENEHU OKHUCJICHUS. YIIEpoA, aUIOTPOIHBIE
MoaudUKaIuu, pacupocTpaHEeHUWe B Mpupone, (HU3NUYECKHEe W XHUMHYECKHE
cBoicTBa. Ancopouus. KpyroBopot yrepozaa B ipupoje. Okcuabl yriepoaa, ux
bu3NYecKne W XUMUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJTy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yrnepoga (IV), rumoreza mio0albHOTO MOTEIUICHHS KIIMMara, MapHUKOBBIN
s dext. YronpHas Kuciaora u €€ coiiv, ux GU3NYECKUe U XMMUYECKUE CBOMCTRA,
noinyyeHue u npuMmeHenwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM
XO35IUCTBE.



[lepBoHauanbHble TMOHATHSA OO0 OpPraHUYECKUX BEHIECTBAX Kak o
COEIMHEHUSX yriiepoja (MeTaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TaHOJ, IIHIEpPUH,
yKCycHast  kuciora). IlpuponHble HMCTOYHHMKM — YIJIEBOAOPOAOB  (yTIoOJib,
MIPUPOIHBIN Ta3, HedTh), MPOAYKTHI UX mepepaboTku (OEH3UH), UX POJIb B OBITY
U TIPOMBINIEHHOCTU. [loHSATHE O OMONOrMYEeCKH Ba)KHBIX BEIIECTBAX: >KHUPAX,
Oenkax, yrieBoJax — M UX POJIM B KU3HU 4yeloBeKa. MarepuaabHOE €IMHCTBO
OpraHUYEeCKHUX U HEOPTaHUYECKUX COECIMHEHUN.

KpemHunii, ero ¢usndeckne W XHMHYECKHE CBOWCTBA, TOJIyYEHUE U
npuMmenenue. CoenuHeHus: KpeMmHusi B npupoze. OOuue npeacrabieHust oo
okcuje kpemuus (IV) u kpemuueBoii kucnore. CUITUKAThI, UX UCIOJIb30BaHUE B
OBbITY, B MPOMBILUIEHHOCTH. BaxkHelue CTpouTeIbHbIe MaTepUalibl: KEpaMuKa,
CTEKJIO, IIEeMEHT, O€TOH, kene300eToH. [IpobiemMbl 6€30MacHOr0 UCTIOIL30BAHUS
CTPOUTEIBHBIX MAaTEPHUAIIOB B ITIOBCEAHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

u3ydyeHre oOpa3lloB HEOPraHUYECKUX BEIECTB, CBOWCTB COJISTHOU
KHCJIOTBI, POBEACHUE KAYECTBEHHBIX PEAKLU Ha XJIOPUA-UOHBI U HAOIIOIEHUE
MPU3HAKOB UX MPOTEKaHUs, OMBITHI, OTpaXkarolue (Gpu3nueckue U XUMUIECKUe
CBOICTBA TAJOI€HOB M HMX COECIUHEHUN (BO3MOXKHO MCIIOJb30BaHUE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C O00pa3lamMu XJOpUI0B (TaJOT€HUJIOB),
O3HAaKOMJIEHHE ¢ oOpa3mamMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpUalioB), HaOIIOJEeHUE Tpouecca OOyIIMBaHUSA
caxapa noJA JEUCTBUEM KOHIIEHTPUPOBAHHOM CEPHOW KHUCIOTBI, HU3y4YECHUE
XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpPHOM  KHUCJIOTBHI, IMPOBEICHUE
KaueCTBEHHOW peakiuu Ha cyab(ar-uoH W HaOMOACHWE TNpHU3HAKa €€
MPOTEKAHMSI, 03HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBaMHM a30Ta, (pocdopa u ux
COEIMHEHUH (BO3MOXXHO HCHOJb30BaHHWE BUAEOMATEpHANIOB), O0Opa3lamMu
a30THBIX U (HocPopHBIX ynoOpeHui, moydeHune, cooupanue, pacro3HaBaHUE U
U3y4YEHUE CBOWMCTB aMMHUaKa, NPOBEICHUE KAYECTBEHHBIX pEAKUMl Ha HOH
aMMOHUST U (ocdaT-uOH U HU3yYEHUE TMPU3HAKOB MX MPOTEKAHMS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEJbIO (BO3MOXHO
UCIIOJIb30BAHUE BHJIEOMATEpUAJIOB), HW3YYEHHE MOJENIEH KPUCTAJUIMYECKUX
pemérok anmasa, rpagura, QysiepeHa, 03HaKOMJICHHE ¢ IPOLECCOM afcopOLuu
PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM U YCTPOKWCTBOM MPOTHBOTIa3a,
MoJiy4eHue, coOupaHue, pacro3HaBaHUE U U3yYEHUE CBOMCTB YIIIEKUCIIOrO Trasa,
IIPOBE/ICHUE KAUE€CTBEHHBIX pPEaKIUi Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE
IIPU3HAKOB MUX [MPOTEKaHWsS, O3HAKOMJIEHWE C TMPOAYKIHEW CHIMKATHON
IIPOMBIIUIEHHOCTH,  PEIIEHHE  JKCIHEPUMEHTAIBHBIX  3adad [0  TEME
«BaxHeiine HeMeTalluIbl U KX COSTUHEHUSD).



MeTajuibl U UX COCAMHEHU S

OOmast xapakTepUCTHKa XWUMHUYECKUX OJJIEMEHTOB — METaJJIOB Ha
OCHOBAaHUWHU WX NOJIOkeHUS B [lepuonnueckor cucreMe XuMHYECKUX JIEMEHTOB
. 1. MenneneeBa u ctpoeHus: aromoB. CTpoeHHe MeTalioB. MeTamindeckas
CBA3b U METAJUIMYECKAS] KPUCTALUINYECKAsl PEIIETKA. DIEKTPOXUMUYECKUN Pl
HalpsDKEHUW  MeTasuioB. DuU3MYecKHe U XMMUYECKUE CBOWCTBA METAJIOB.
OO6mue crnocodbl mnonayueHus MeTaioB. [loHsATHEe O KOppO3UMM METAILIOB,
OCHOBHBIE CIIOCOOBI 3amUTHl WX OT Kopposuw. CrutaBel (CTajab, YYTYH,
JIOpATIOMUHUMN, OpOH3a) ¥ UX IPUMEHEHNE B OBITY M MPOMBIIIIICHHOCTH.

[Ilenoynble  metajuibl:  nosnokeHue B llepuomuueckon — cucreme
xumuueckux 3emMeHToB . . MenaeneeBa, CTpo€HHUE UX aTOMOB, HAXOXKICHUE
B mpupozae. Puznmyeckue M XUMHUUYECKHUE CBOWCTBA (HAa TpUMEpe HATpUs U
kanust). OKcuabl UM TUIPOKCUIBI HAaTpus U Kanud. [IpruMeHeHue IIeTOYHbIX
METAJUIOB U UX COCAMHECHUMN.

[[lenoyHO3eMeENBbHBIE METaUIbl MarHuid W KaJbLMU: IIOJIOKEHUE B
Ilepuonnueckonn cucreMe xumuueckux oaviemeHroB [J[. M. Menzaeneesa,
CTPOCHHE WX aTOMOB, HAaXOXJEeHUE B mpupone. Ouznyeckue U XUMHUYECKHUE
CBOMCTBa MarHus M Kajblusa. BakHeillue coenuHEHUs] KaibIus (OKCHI,
TUAPOKCHU, coNH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUS.

AmomMuHui: nonokeHue B llepuonnueckoil cHCTEME XUMHUYECKUX
anementoB [[. M. MennaeneeBa, CTpoeHHE aroma, HAXOXKIACHHUE B MPUPOJIE.
du3znyeckue W XUMHUYECKHE CBOWCTBA aNMIOMUHUSA. AMQOTEpPHBIE CBOWCTBA
OKCHJIa Y TUAPOKCUJIA ATTFOMUHUSL.

XKenezo: nonoxenne B [leproanueckoil cucteMe XUMUYECKUX AIEMEHTOB
. 1. MeHnneneesa, cTpoeHue atoMma, HaxoxzaeHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBa xkene3a. Okcuubl, TuApokcuansl U conu xenesa (1) u
xenesa (III), ux cocras, CBOICTBA U MOITYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHWE C oOpa3llaMM METa/VIOB U CIUIaBOB, UX (U3HUUYECKUMU
CBOICTBaMHM, M3yYEHHUE pE3YJbTaTOB KOPPO3HH METAIOB  (BO3MOXKHO
UCITOJIb30BAHUE BUJEOMATEPHANIOB), OCOOCHHOCTEW B3aMMOJEWUCTBHUS OKCHUAA
Kbl M HATpUs C BOAOW (BO3MOXKHO HCIOJIB30BaHUE BHJIEOMAaTEPHUAJIOB),
UCCIIEIOBAHUE CBOWCTB KECTKOU BOJBI, IIPOLIECCA TOPEHHUS Kee3a B KUCIOPOIEe
(BO3MOXKHO  HCIIOJNIB30BAaHUE BHUACOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS
KAUECTBEHHBIX PEAKIIMI HAa MOHBI: MATHUS, KAJIbIUS, ATIOMUHUS, [IUHKA, )KEJe3a
(I) u xeneza (II[), meam (II), HaOmromeHWMEe u oONHUCAHUE MPOLIECCOB
OKpalllUBaHHs IJJAMEHW HMOHAMHM HaTpHsl, Kalusg W Kalblus (BO3MOXKHO
UCIIOJIb30BAaHME BHJIEOMATEpUAJIOB), HCCJeIOBaHWE aM(OTEPHBIX CBOMCTB



TUAPOKCUIA AJTIOMUHUS M THAPOKCHAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a71a4 110 TeMe «BakHennine MeTamIbl 1 UX COSIUHEHUS.

XuMuUA ¥ OKPY:KaOUIas cpeaa

BemectBa 1 mMarepuasibl B ITOBCEIHEBHOM XHU3HU 4YeI0BeKa. be3omacHoe
MCIIOJIb30BaHKE BEUIECTB U XUMUYECKHUX peakiuid B ObITy. [lepBas moMoris npu
XUMUYECKUX 0XKOTaX U OTPABJICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKPYXKaIoIIel cpebl (TpeaesibHas JOmyCcTUMas
KOHIeHTpauusi BemectB, pgainee — [IJIK). Ponp xumum B pemieHuu
HKOJIOTUYECKHUX MTPOOIIEM.

Xumuueckuit IKCnepumenm:

M3ydeHue oOpas3IoB MaTepUasoB (CTEKIIO, CIIaBbl METAIIJIOB, TOJIUMEPHBIC
MaTepHaJIbl).

Mesrtcnpeomemnoie céazu

Peanuzanust MeXmpeaMETHBIX CBSI3€M MpU M3yYEHHM XUMHUHU B 9 Kiacce
OCYLIECTBIISIETCA 4Yepe3 HCIOJb30BAHUE KAaK OONIMX €CTeCTBEHHO-HAYyYHBIX
MOHATUM, TaK W TIOHATHM, SBISIONIUXCS CHUCTEMHBIMH JIJI1 OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mume ecTeCTBEeHHO-HAYYHbIC MOHATHS: HAYYHBINA (haKT, TUIIOTE3a, 3aKOH,
TEeOpUsl, aHaJIW3, CHHTE3, KJIacCHU(pUKALUi, NEPUOAUYHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, H3MEPEHUE, MOJIEJb, SIBICHUE, MapHUKOBBIN
s dexT, TeXHOIOTHS, MAaTEPHUAIIBI.

®usuka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU],
M30TONBI, PaJNOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUN 3apsii, MPOBOAHUKH,
NOJMYHPOBOIHUKH, JUAJIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperarTHo€  COCTOSIHME  BEIIECTBa, a3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUINuecKass pemeTKa, CriaBbl, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO, MIIAHETHI, 3BE3/1bI, COMHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATILHBIC
yAOOpEeHUs, MUKPOIJIEMEHTbI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BELIECTRA.

['eorpadusi: armocdepa, ruapochepa, MuHepanbl, TOPHbIE MOPOJIBI,
TMOJIE3HBIE UCKOIMMAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

JIMHHOCTHBIE PE3VJIBTATbBI

JIngHOCTHBIE pPE3yJbTaThl OCBOSHUS MPOrpaMMBbl OCHOBHOTO OOIIETO
0o0pa3oBaHUsl JOCTUTAIOTCA B XO0J¢ OOyYeHMs] XMMUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIIbHON  JEATEIBHOCTM B  COOTBETCTBUU C  TPAJAALMOHHBIMU
POCCUNMCKHUMH COIMOKYJIBTYPHBIMH M JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHSATHIMU B OOIIECTBE MPABWJIAMH W HOPMaMH TIOBEJICHUS W CTIOCOOCTBYIOT
IpoIieccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COLIMATM3AIINH O0YUYarOIITXCS.

JIngyHOCTHBIE  pe3yabTaThl  OTPAXAlOT TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAIUUA W
pacIIMpEeHUE OIbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoOTHYECKOr0 BOCIUTAHUSA:

IIEHHOCTHOTO OTHOIIICHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACJIEIUIO, MMOHUMAaHUs 3HAYCHUS XWMHUYECKOU
HayKd B KM3HM COBPEMEHHOI0 OOIIECTBa, CIOCOOHOCTH BIIaJIETh JOCTOBEPHOM
uHDopMaMel O TEePenOBBIX JOCTIDKEHUSX U OTKPBITUSX MHPOBOUW U
OTCUECTBEHHONW XHWMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpakIaHCKOI0 BOCIIMTAHUA:

MPEICTABICHUSI O COLMAIbHBIX HOPMAaX M MPABUJIAX MEKIWYHOCTHBIX
OTHOLIEHHH B  KOJUIEKTMBE, KOMMYHUKATHBHONW  KOMIETEHTHOCTH B
OOIIIECTBEHHO IIOJIE3HOM, Y4eOHOMCCIEAOBATEIbCKOM, TBOPUCCKOM W APYTHX
BUJIaX JIESITEIHbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JEATEIbHOCTH
MIPU BBIMIOJIHEHUH YYEOHBIX, MO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKUX
AKCIEPUMEHTOB, CO37JaHUU  Y4eOHBIX  MPOEKTOB, CTpeMJIEHUS K
B3aMMOIIOHMMAHUI0O W  B3aUMOIIOMOIIM B  IIpoIlecce OTOM  y4eOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE M TOCTYIIKH CBOMX
TOBAPHUILECH C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCIIEACTBUAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKUE TIPEJICTABICHUS O BENIECTBE U XUMHUYECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH U COCTABJISIONINE
OCHOBY JIsl IOHUMAaHUs CYIIIHOCTH HAy4YHOU KapTUHBI MHUPA, MPEJCTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKA C
MPUPOJTHOMN CPEZION, O POJIY XUMHUH B MO3HAHUM STUX 3aKOHOMEPHOCTEM;



NIO3HABATEJIbHBIE MOTHUBBI, HAIlPABJICHHBIC Ha IOJYYEHHE HOBBIX 3HAHUI
M0 XUMHUHU, HEOOXOAWMBbIC Il OOBSICHEHUS HaAONIONAaeMbIX MPOLIECCOB H
SBJICHUH, TO3HABATENbHOM, NH(OPMAITMOHHON 1 YUTATEIBCKON KYJIBTYphI, B TOM
YKCJI€ HABBIKOB CAMOCTOSITENIbHOM pabOThI ¢ y4eOHBIMHU TEKCTaMH, CIIPaBOYHOIM
JUTEPATYpOH, JOCTYMHBIMU TEXHUYECKUMH CpPEICTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOy4YEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K C€aMOOOpa30BaHMUIO, TPOEKTHOW M  HUCCIIEAOBATEIbCKOM
JesITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHS 00yueHUs B
JlaJIbHEUIILIEM;

4) GpopMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH J>XW3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 3/I0pPOBBI 00pa3 >KM3HU, OCO3HAHUE IOCIEACTBUI U
HENPUATHE BPEAHBIX TMPUBBIYECK (YMOTPEOJCHHS] aJIKOTOJIsA, HAPKOTUKOB,
KypeHHs), HEOOXOIUMOCTH COOTIOICHHS TTpaBUJl OE30ITaCHOCTH MPH OOpaIleHun
C XUMHYECKMMU BELIECTBAMHU B OBITY U peanbHOU KU3HH;

5) TpynoBOro BocnuTaHus:

MHTEpEC K IMPaKTUUYECKOMY H3yUEHHUIO Mpodeccuil u Tpyaa pa3InyHOro
polla, YBaXKEHHE K TPYAYy M pe3yibTraram TPyAOBOH JIEATEIbHOCTH, B TOM UYHCIIE
Ha OCHOBE MPUMEHEHHUS MPEIMETHbIX 3HAHUN MO XUMHUHU, OCO3HAHHBIA BBHIOOP
WHJUBUIYAIbHOM  TPACKTOPUU  TNPOAOIKEHHUS  O00pa3oBaHHMs C  y4ETOM
JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, yCHEeNHONH TPOPECCHOHAIBHON JEATCIbHOCTH W Pa3BUTHS
HEOOXOJIMMBIX YMEHUH, TOTOBHOCThH aJalTUPOBAThCS B MPOQecCHOHATbHON
cpene;

6) 3K0JIOrM4eCKOr0 BOCIIMTAHUS

HKOJIOTHUYECKH 1I€JIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIlI€CTBOBAaHMS, IOHUMAHUE LIEHHOCTHU 310POBOTO
u Oe3omacHOro o0Opasa >KW3HM, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
($U3UYECKOMY U MICUXUYECKOMY 370pPOBBIO, OCO3HAHUE LIEHHOCTU COOMIOACHUS
mpaBWJl OE30MAaCHOTO TMOBEJICHHUS MpH padoTe C BENIECTBAMHU, a TaKkKe B
CUTYalUsX, YTPOXKAIOIIUX 310POBBIO U KU3HHU JIIOEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUSA, TTOJTy4aeMble MTPU U3yUYECHUU XUMUH, JJIs
pelIeHusl 3a1ad, CBI3aHHBIX C OKpYXKarllled MNPUPOLHOM Cpeaou, s
MOBBIIICHHUSI YPOBHSI SKOJOTMUECKOM KYJIBTYpbl, OCO3HAHHUS IIIOOAIBHOIO
XapakTepa SKOJIOTMYECKUX MpoOieM U MyTell HX PEIIeHHs NOCPEICTBOM
METO/IOB XMMHUH, FKOJIOTHYECKOTO MBIILJICHUS, YMEHHS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHHUKaTUBHON U COLMAJIbHON MTPAKTHKE.



METAINPEAMETHBIE PE3VYJIBTATBI

B cocraBe MeTanmpeaMETHBIX pE3yJabTaTOB BBIACISIOT 3HAUUMbBIC IS
dbopMHUpOBaHUS MHPOBO33PCHUSI OOICHAYYHBIC TIOHSTHS (3aKOH, TEOPHS,
NPUHIUI, THUIOTe3a, (aKT, CUCTEMa, MPOIEeCC, JKCIEPUMEHT U Jpyroe.),
KOTOpPBIE MCHONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJIAIIOT HAa OCHOBE 3HAHUM U3 OTUX NpPeaMeToB  (PopMHUpOBaTh
IIPEACTABICHUE O LEJIOCTHOW HAayYHOW KAPTUHE MHPA, U YHUBEPCAIbHBIC
y4ueOHbIE JeUCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, DPETYJISTHUBHEIC),
KOTOpbIE 00ecneunBaroT (HOPMHPOBAHHWE TOTOBHOCTU K CaMOCTOSITEIBHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JIeATETbHOCTH.

Ilo3HaBaTe/ibHbIe YHHBeEpPcaJIbHbIE y4eOHbIe el CTBUS

Ba3oBble joruveckue aeicTBUA:

YMEHHUSI UCIOIb30BATh MPUEMBI JIOTHUECKOTO MBIIUICHUS! MPU OCBOCHUH
3HAHMI: PACKPBIBATh CMBICII XUMHUYECKUX MOHSATUHN (BBIACISTH UX XapaKTEepHbIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMHU MOHSITHUSIMU), UCIIOJIb30BATh
MOHATHUSI JIJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS
U KPUTEPUH I KIACCU(PHUKAIMU XHUMHYECKAX BEMIECTB M XHUMHYCCKUX
peakiuii, yCTaHABIUBaTh NMPUYUHHO-CIICJICTBEHHBIE CBSI3H MEXIY OObEKTaMU
U3yYEHHUsI, CTPOUTH JIOTHUECKUE DPACCYXACHUS (MHAYKTUBHBIC, E€IyKTHUBHBIC,
10 aHAJIOTHH ), JIeJIaTh BHIBO/IBI U 3aKIIOUEHUS,;

YMEHHUE TPUMEHSTh B MPOIECcCe MO3HAHWUS TOHATUSA (NIPEAMETHBIE U
METaNnpeMETHbIEC), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIOJb3yeMbIe B
XUMUH, MpeoOpa3oBbIBaTh IIUPOKO MPUMEHAEMbIE B XUMHUU MOJEIbHBIC
Npe/ICTaBlIEHUs] — XMMUYECKUN 3HAK (CUMBOJI AJIEeMEHTa), XUuMudeckast popmyra
U ypaBHEHUE XUMUUYECKOM PEaKIuu — NP PEIICHUU y4eOHO-T03HaBaATEIbHBIX
3a/1a4, C Y4ETOM 3TUX MOJEIbHBIX MPEJCTABICHUN BBISBISATh U XapaKTepU30BaTh
CYIIIECTBCHHBIC TPU3HAKH H3yYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB U
XUMUYECKHUX peaKIInid, BBISIBJISITH oOmue 3aKOHOMEPHOCTH,
NPUYUHHO-CIIEJICTBEHHBIE CBA3U W MPOTHBOPEYMS] B M3y4aeMbIX Ipolieccax U
SIBJICHUSIX.

Ba3oBble ncciienoBarejibckue 1eiCTBUS:

YMEHHE HCIMOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUs, a TAKXKE B Ka4eCTBE OCHOBBI JJIsi (POPMUPOBAHHS THUIOTE3bI IO
MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBAEMBIX CY>KIICHUM;

MPUOOPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTraHU3alUU U TPOBEJICHUIO
YYEHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOIoAarh 3a XOJOM Mpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €r0 pe3yibrart, GOpMyIUpOBaTh 000OIICHUS U



BBIBO/IBI II0 pE3yJbTaTaM MPOBEAEHHOIO OIBITA, HCCIEIOBAHUS, COCTABIATH
OTYET O MPOJEIaHHOU padoTe.

Pabora ¢ nngopmanueii:

yMEHUE BBIOMpaTh, AaHAIM3UPOBATH U HMHTEPIPETHUPOBATH WHEOOPMAIIHIO
pa3NUYHBIX BUIAOB U (HOpPM TMpeACTaBICHHS, TMOIYyYaeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAy4YHO-NIOMYJISIpHAs JIMTEpaTypa XUMHUYECKOTO COJAEpkKaHus,
CIOpaBOYHBIE MOcoOus, pecypcbl VHTepHeTa), KPUTHYECKHM OLIEHHUBATh
IIPOTUBOPEUNBYIO U HEAOCTOBEPHYIO MH(OPMALIHIO;

yYMEHHE NMPUMEHTHh Pa3InyHbIe METO/IbI U 3allPOCHI IIPU MOKUCKE U 0TOOpE
MH(GOPMALIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JUIsl BBIIOJHEHUS
y4eOHBIX U MMO3HABATEJbHBIX 33J1a4 ONpPeeIEHHOrO TUIa, TPUOOPETEHUE OIbITa
B 00JaCTH HMCHOJB30BaHHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJIBTYpOM AaKTUBHOTO KCIOJb30BAaHUSA PA3IUYHBIX MTOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANbHYIO (OpPMY TIpE/CTaBICHUS
UHGOpPMALIMM U WJUTIOCTPUPOBATH PEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH,
auarpaMMaMi, IpyrumMu GopMaMu rpa@uKy U UX KOMOMHAIUSMU;

YMEHHE WCIIONb30BaTh M aHaJU3UpOBaTh B Tpolecce ydyeOHOW u
HCCJIEI0BATENIbCKOM JEeSATENBHOCTH uH(bOpMaIHIIO 0 BJIUSIHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOIO XO35IMCTBA M TPAHCHOpPTa Ha COCTOSHUE
OKPYKAIOIIEH MPUPOTHON CPEIBI.

KoMMmyHnKaTUBHBIE YHHBepcaJibHbIe Y4eOHbIe 1elCTBUA:

YMEHHUsI 3a/laBaTh BOINPOCHI (B XOJ€ Auanora W (Wiau) AUCKYCCUHU) MO
CYLUIECTBY OO0CyXkJaeMoil TeMbl, (OpMYIHpPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHHS IPENJIOKEHHOM 3a1a4H;

YMEHUS TPEJCTaBIsATh MOJYYEHHBbIE PE3yJbTaThbl MO3HABaTEJIbHOM
NESTENbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaX; JAeNaTh MPE3CHTALNIO
PE3YJABTaTOB BBINOJIHEHUS XUMHUYECKOTO SKCIIEPUMEHTA (11a00paTopHOro OMbITa,
naboparopHoii paboThl MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
IIPOCKTA);

YMEHUSI Y4YEOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEIBHOM W  HUCCJENOBAaTENbCKOW  JAESATENBHOCTH MPHU  PELICHUU
BO3HUKAIOIIUX MPOOJeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COITIACOBAHUS
no3unui (00Cyx aeHusi, 0OMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPIUHAIIMS
COBMECTHBIX JICMCTBUM, OIPEICIICHUE KPUTEPUEB II0 OLIEHKE KadyecTBa
BBINIOJIHEHHOM paloThI U IpYyTHUeE).

PerynsiTuBHbI€ YHUBepcaJibHbIe YUeOHbIE 1eiiCTBUA:

YMEHHUE CaMOCTOSATEIBHO ONPENEIATh LEIN IEATEIbHOCTH, TUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MIPU HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO



JeSATEeNIbHOCTh, BBIOMpaTh Hanbosee 3 (HEeKTUBHBIC CITOCOOBI pellieHUs YU4eOHbIX
Y TO3HABATEJIbHBIX 33J1a4, CAMOCTOSTEIIBHO COCTAaBJISATh WA KOPPEKTUPOBATH
MIPEMJIOKEHHBIM AJNTOPUTM JIEUCTBUU IPHU BBINOJHEHUM 3aJaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHHUM 00 M3y4aeMbIX OOBEKTaX — BEIICCTBAX U PEAKITUSX,
OLICHUBATh COOTBETCTBHUE MOJYYEHHOIO pe3y/bTara 3asBICHHON LEIU, YMEHUE
KCMOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaracMble B YCIOBUM 33 IaHUM.

HNPEJIMETHBIE PE3VYJIBTATHI

B cocraBe mnpeaMeTHBIX PE3yAbTATOB IO OCBOCHHUIO 00S13aTEIBLHOIO
COJIEp’KaHMsI, YCTAaHOBJIEHHOTO NaHHOUN (enepanbHOl pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYy4alOUMMUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
JnehcTBUl, creuupuyeckue s MOpeIMETHOM o0nacTu «XUMUS», BUIBI
NEATENIbHOCTH 1O TMOJIYYEHHI0O HOBOTO 3HAHUS, €ro HWHTEPHpPETaLNH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JINYHBIX YU€OHBIX U HOBBIX CUTYaIIHSIX.

K xonmy oOyuenuss B 8 kiiacce mpeameTHbIe pe3yabTarbl Ha 0a30BOM

YPOBHE JOJIKHBI OTPa’KaTh CHOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHUM:

e PACKPBIBATH CMBICII OCHOBHBIX XUMHYECKUX MOHSATHUI: aTOM, MOJIEKYJIA,
XUMHUYECKAM DJIEMEHT, ITPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOAHOPOAHAS ), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAs
Y MOJIEKYJIsIpHasi Macca, KOJIMYeCTBO BELIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasg J0JII XUMHUYECKOTO 3JIEMEHTA B COCAWHEHWH, MOJSAPHBIN
00bEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJIb, AIEKTPOOTPULIATEIBHOCTD,
CTETICHb OKHCIJICHHSI, XUMUYECKas peakius, KiacCu(uraIms peakiiuii:
PEAaKUMU COCIUHEHUs, PEAaKUHUU DPA3JIOKEHHUS, PEAKUUU 3aMEIICHUs,
peakuuu OOMEHa, 9K30- M DJHAOTEPMHUYECKHE PEaKIMH, TETUIOBON
addexT peakuuu, SApO aroma, SICKTPOHHBIN CIIOW aTtoMma, aroMHas
opOuTalb, paJuyc aroMa, XUMUYECKasl CBSI3b, MOJSPHAS U HEMOJSIpHas
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, aHUOH, PacTBOD,
MaccoBast 107151 BellleCcTBa (IIPOLIEHTHAsI KOHUEHTPALIKsI) B paCTBOPE;

e IJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWMHYECKHX IOHSTHH U
MPUMEHSITh 3TU TIOHATHUS MPU OMKMCAHUU BEILIECTB U UX MPEBpaIICHUM;

e UCIOJb30BaTh XUMHUYECKYI) CHUMBOJIMKY JJIsi COCTaBlIeHHS (HOpMyin
BEILIECTB U YPABHECHUN XUMHUYECKUX PEAKIINNM;

e OMNpENCNITh  BaJEHTHOCTh  aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHEHUAX, CTEMEeHb OKHUCJIEHUS JJIEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NPHUHAIICKHOCTh BELIECTB K OINPEACIEHHOMY KIacCy
cCoemMHEeHUN 10 GopMysiaM, BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs U
MOHHAs) B HEOPTaHUYECKUX COEANHEHUSX;



packpeiBath cMbIci Ilepuoguueckoro 3akoHa JI. M. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX JIEMEHTOB OT Ux nojoxkenus B [leproguyeckoii cucreme,
3aKOHOB COXPAHEHMsSI MacChl BELIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaJpo;

OMHUCHIBATh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuomnyeckoit
CUCTEMbl XMMHUYECKUX JJEMEHTOB: pa3jinuaTh TMOHSATUS «IJIaBHAs
nonarpynmna (A-rpynma)» u «nobdounas noarpynna (b-rpymnma)y, manbie
U OOJbIIINE TIEPUOJbI, COOTHOCUTH O003HAYEHHMsI, KOTOPbIE UMEIOTCS B
tabnuue «llepuonuyeckas cucrema xumuueckux siaemeHtoB JI. W.
MeHneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX JJEMEHTOB (COCTaB M 3apsja  sapa, oOIlee 4Yucio
AIIEKTPOHOB M PACHPEICTICHUE UX T10 JICKTPOHHBIM CIIOSIM);
Kiaccu(uIMpoBaTh ~ XUMHUYECKHE  DJIEMEHThI,  HEOPraHHYECKHe
BEIECTBA, XUMUUECKUE PEaKIMK (IO YUCITY U COCTaBYy Y4YaCTBYIOIIUX B
pEeaKIuy BEIIECTB, M0 TEMI0BOMY 3D deKTy);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XMUMHUUYECKUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEPXKJAasi  ONHCAaHWE  MpPUMEpPAMHU
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B  3aBUCUMOCTH OT UX
Ka4YeCTBEHHOTO COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XHUMHYECKHUX
MpPEBPAILEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYJIIPHYIO U MOJSIPHYIO MAacChl
BEIIIECTB, MAacCCOBYIO [IOJII0 XHMHUYECKOTO »3JeMeHTa 1o dopMmyne
COCIMHEHHUs, MACCOBYIO JOJI0 BEIIeCTBA B PACTBOpPE, IPOBOIUTH
Pacy€ThI MO YPABHEHUIO XUMUYECKOW PEaKIUU;

MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTEIBHON JEATENIbHOCTH —
aHaau3 W CHHTE3, CpaBHEHHE, OO0O00IIeHHEe, CHUCTEMaTH3aIlHIo,
KJIacCU(DUKAIUIO, BBISBICHUE MPUYMHHO-CIIECJCTBEHHBIX CBSI3€H — ISt
U3y4YEeHUS CBOMCTB  BEIIECTB M  XHUMHYECKHX  PEaKIIUH,
€CTECTBEHHO-HAYYHbIE METOJbI MO3HAHUSI — HAOIIOACHUE, U3MEPEHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (pPeaabHbIi U MBICIICHHBIN);

CIEeIOBaTh MpaBW/IaM I[OJIb30BaHWS XHMHYECKOM TMOCYylIOH U
Ja00paTOpPHBIM O0OpPYIOBAaHUEM, a TakKXKe MpaBUjiIaM OOpalieHus: ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU TO BBIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C  OIPEOCIEHHOW MAacCOBOM JOJIEM PAaCTBOPEHHOIO



K

BEIIECTBA, [UIAHUPOBATh M MPOBOIUTH XUMHUUECKHE HKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PpACTBOPOB WIeNOYe M KUCJIOT C  IOMOILBIO
WHIMKATOPOB (JTakMyc, (peHondranent, METUIOPaHXK U APYTHUE).

KOHIly oOyueHHus B 9 kJiacce TIpeIMETHBIE pe3yJabTaTbhl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YYAIOIIUXCS YMEHUM:

PAcCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATUM: XUMHUUYECKUM
AJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTWOH, aHWOH, MPOCTOE BELIECTBO,
CJIIO)KHOE€ BEILECTBO, BAJIEHTHOCTb, AIEKTPOOTPULIATENIBHOCTD, CTEIIECHb
OKHCIICHUS, XUMHUYECKas pEaKius, XHUMHUYECKass CBs3b, TEIIOBOU
b deKkT peakuuu, MoOJb, MOJSIPHBIA O0BEM, PACTBOP, IIEKTPOIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOJUTUYECKAs TUCCOLUALMS, PEAKIIMKM HOHHOIO
oOME€Ha, Karajau3arop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIC PEAKIIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKHUCIEHUE W  BOCCTAaHOBJIEHUE,
ajoTponusi, aMpOTEPHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHAsl, MIOHHAS,
MeTaJUIMuecKas), KpUCTaJUIMYECKas pemeTKa, KOppo3us METaIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEAKUUH, MPEAEIbHO I0IMyCTHUMAas
koHueHTpauus [1/IK Bewecrna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHSTHH U
MPUMEHSITh 3TU TTOHSATHUS MPU OMMCAHUU BEILIECTB U UX MPEeBpaIlCHU;
UCIIOJIb30BATh XHMMHYECKYIO0 CHMBOJIMKY JJii COCTaBJIEHHUS (POopMys
BEILIECTB U YPABHECHUN XUMHUYECKUX PEAKIINNM;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHUX
DIIEMEHTOB B COEAMHEHHUSX PAa3JIMYHOIO COCTaBa, IMPUHAJIEHKHOCTD
BELIECTB K OMNpeAeIEHHOMY KJAacCy COEIMHEHHH Mo (opMyaaM, BH]
XUMUYECKOM CBA3M (KOBaJ€HTHas, WOHHAs, METAJJIMYecKas) B
HEOPTaHWYECKUX COCAMHECHUSX, 3apsii HOHA M0 XUMUYECKOU (opmye,
XapakTep cpeAbl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COEIUHEHHIA,
THUI KPUCTAJUTMYECKON PEMIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca Ilepuogmueckoro 3axkona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAaHHUE: OIHCHIBaTh M XapaKTEPHU30BATh
Tabmunyto ¢popmy [lepronnyueckoil cuCTEeMbl XUMUYECKUX AIIEMEHTOB:
pas3nuyarh MOHATUS «INIaBHas moArpynmna (A-rpymnmna)» M «mnoOouyHas
noarpynna (b-rpymnma)», Manbie W OOJbIIME TEPUOIbI, COOTHOCUTH
0003Ha4YeHMs, KOTOpPbIE HUMEITCS B MEPUOAUYECKON Talnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECKUX
AIIEMEHTOB (COCTaB MW 3apsia sjapa, OOINee YHUCIO DIIEKTPOHOB U
pacnpesieieHUe HX 10 BJIEKTPOHHBIM CJO0sM), OOBSCHATH O0OIIHe



3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIIEMEHTOB M X COCMHEHHI B
npezesiax MajibIX MEePUOAOB U MIABHBIX MOATPYII ¢ YUYETOM CTPOCHUS
UX aTOMOB;

KIaccu(UIMpoBaTh ~ XUMHUYECKHE  DJIEMEHTHI,  HEOPTaHHYECKHe
BEIECTBA, XUMUUECKUE PEaKIK (IO YUCITY U COCTaBYy yUYaCTBYIOIIUX B
peaKIMy BEIECTB, MO TEIIOBOMY 3(PdeKTy, Mo U3MEHEHUIO CTeNeHen
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepr30BaTh (OMUCHIBATh) O0MNE U CreU(DUIEeCKue XUMUIECKHE
CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, IMOATBEPXKIasi OMHCAHUE
NpUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIHUX
XMMUYECKUX PEAKIIUN;

COCTaBJIAITh YPAaBHEHUS DJIEKTPOIUTHYECKON JTUCCOLMALMM KHUCIOT,
HIEJIOYE€ M COJIEH, TOJIHBIE M COKpALIEHHBIE YPAaBHEHUS pEaKIUU
MOHHOTO  OOMEHa, YypaBHEHHS  peaKiii,  MOATBEP>KIAIOIINX
CYILIIECTBOBAHUE T€HETHUECKOM CBSI3M MEXKIY BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MOCPENICTBOM COCTABJICHHS SJIEKTPOHHOTO OaaHca 3TUX PEaKIni;
MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT UX CTPOCHUA,
BO3MO)KHOCTH TPOTECKAHUS XHUMHUYCCKUX TPEBpAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYISAPHYI0O ¥ MOJSPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHUYECKOTO »J3JieMeHTa 1o dopMmyne
COCJIMHEHHUS, MAaCCOBYIO JOJI0 BELIECTBA B pPacTBOpE, MPOBOIUTH
PacU€Thl IO YPABHEHUIO XUMUYECKON PEAKIIUH;

coOnoaTh  OpaBWJIa  MOJb30BAHUS  XUMUYECKOM  MOCyIoll W
naboparopHbIM 000pYyIOBaHHWEM, a TaKXe NpaBwiIa OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSIMU 10 BBIMOJTHEHHUIO
71a00paTOpHBIX XMUMHUYECKUX OMBITOB IO TMOJIYYEHUI0O U COOUpPAHMIO
ra3z000pa3HbIX BEIMIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIMHU, MOATBEPXKAAONIME KaYeCTBEHHBIM COCTaB
pPa3sTUYHBIX BEIIECTB: pPACMO3HABATh OIBITHBIM MYTEM  XJIOPHU/I-,
Opomun-, wuomua-, KapOoHar-, ¢Qocdar-, cunMkar-, cyiabdar-,
THJIPOKCUI-HOHBI, KaTHOHBI aMMOHHUS M WOHBI M3YyYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;
MPUMEHSATh OCHOBHBIC OIEPAIlUU MBICIUTEILHON JCATEIHPHOCTH —
aHaau3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTEMaTH3aIlHIo,
BBISIBJICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€M — ISl M3YUYEHHs] CBOMCTB



BEIIECTB M XHUMHUYECKUX pPEaKlUid, €CTEeCTBEHHO-HAy4YHbIE METOJIbI
NMO3HaHUA — HAOMIONEHHUE, U3MEPEHHE, MOJIETUPOBAHNUE, IKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN ).



TEMATUYECKOE IINTAHUPOBAHUE
8 KJIACC

N HauMmenoBaHue KoJsimuecTBO 4acoB
0
pa3iejioB M TEM KourpoJabHbie
n/n Bcero P
NporpamMMel padoThI

Pasznen 1. HepBOHa‘laJILHBIe XUMHUYECCKHE MOHATHUSA

XUMUS — BaKHaS
11 00J1aCTh €CTECTBO3HAHUS 5

U IIPaKTUYECKOMN
NESTeIbHOCTH YEJI0BEKa

BemniectBa u XuMmu4eckue
1.2 o 15 |
peakuun

Hroro no pazneny 20

Pasjes 2. BaxkHeiinmue npeacraBuTe/ M HEOPraHM4eCKUX BelleCTB

Boznyx. Kucnopoa.

2.1 6
IToustrue 06 oxkcumax

29 Bonopon.Ilonstue o 2

' KHUCJIOTaX U COJIIX

Boma. PacTtBopEL.

23 P 5 1
IToHsATHE 00 OCHOBAHUAX
OCHOBHBIE KJIaCCHI

2.4 HEOPraHUYECKUX 11 1

COECTUHEHUN

IIpakTH4eckue
padoTbI

2

1

1

1

JiieKkTpoHHbIE (IU(POBbIE)
o0pa3oBaTeJibHbIE pecypchl

bu6moreka [IOK
https://m ru/7f41

bubmoreka IIOK
https://m 41

bub6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
bubnuorexa IIOK
https://m.edsoo.ru/7f41837¢

bubmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka IIOK
https://m.edsoo.ru/7f41837¢



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

Hroro no pazneny

30

Pazaea 3. llepuonuueckuii 3akon u [lepuognueckasi cucrema xumnieckux djaemeHToB . U. MenjaesneeBa. CTpoenne aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTENbHO-BOCCTAHOBUTEIbHbIE peakuuu

[Tepuoguueckuii 3aKk0H U
[Tepuoguueckas cucrema
3.1 XUMHUYECKHUX JIEMEHTOB
. 1. MeHnneneena.
Crpoenue aroma

XUMHUYECKas! CBI3b.
3.2 OKHUCIUTEIHLHO-BOCCTAHO
BUTEJIbHBIE PEaKLIUU

Hroro no pazneny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

15

68

bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

bub6mmoreka [IOK

https://m.edsoo.ru/7f41837¢
bu6moreka [JOK

https://m.edsoo.ru/7f41837¢


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

9 KIIACC

N HauMeHoBaHHe KosnvecTBo yacoB
°
w/n pa3aesoB 4 TeEM B KouTtpoJuabHbie IIpakTHyeckue
cero
NMPOorpaMmbl padoThI padoThI

Paznen 1. BemecTBo 1 XUuMH4YeCKHe peaKIIul

[ToBTOpEHUE M
yrnyOsieHre 3HaHUH
OCHOBHBIX Pa3JeIoB
Kypca 8 kiacca

1.1

OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4
XUMHYECKUX PEAKLIHI

DNEKTPOIUTHYECKAS
IUCCOLHAIINSL.

13 1 8 | |
XUMUYECKUE PEAKIIUN B

pacTBopax

Hroro no pazneny 17
Paszgen 2. HemeTassibl M UX COeAUHEHU ST
OO01mas xapakTepucTHUKa

2.1 XUMHUYECKUX IJIEMEHTOB 4 1
VIIA-rpynnel. ['anorenst

DJieKTpOHHbIE (HU(POBbIE)
o0pa3oBare/ibHbIE pecypchl

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

bu6mmoreka IIOK
https://m.edsoo.ru/7f41a636

Bbu6mmoreka IIOK
https://m.edsoo.ru/7f41a636

bubmoreka [JOK
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

2.2

23

24

OO6m1as XxapakTepucTUKa
XUMHUYECKHUX AJIEMEHTOB
VIA-rpynnel. Cepa u e€
COCMHEHUS

OO6mras XxapakTepucTUKa
XUMHUYECKHUX AJIEMEHTOB
VA-rpynnsl. A3orT,
dbochop u ux
COETMHEHHUS

OO0mmast xapaKTepUCTHUKA
XUMHYECKHUX JJIEMECHTOB
IVA-rpynnel. Yriepon u
KpPEMHUN U UX
COCTUHEHUS

Hroro no pazaeny

Pasznen 3. MeraJiIbl 1 X cOeIMHEHUSA

3.1

3.2

OO1ue cBoicTBa
MCTAJIJIOB

Baxxueitmme MeTamisl 1
X COEIUHEHUS

Hroro no pazneny

25

16

20

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

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

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

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

bubmuoreka IIOK
https://m f41


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

Paznen 4. Xumus u oxkpy:kamomas cpeaa

41 BemecTBa n Marepuaisl B 3 bubnmoreka [IOK
' JKM3HH YEJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpemst 3 butmmorera TIOK

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

OBILIEE KOJIMYECTBO

YACOB IO [TPOTPAMME 68 4 7


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




ITOYPOYHOE INTAHUPOBAHUE
8 KJIACC

Ne

Tema ypoka

[Ipenmer xumuu. Ponb xumuu B
’KU3HU YeJloBeKa. Tea u
BeIleCcTBa

IlonsTue o METOdax IIO3HAHUA B
XHUMHHN

[IpaxTrueckast padora Ne 1
«IIpaBuia paboTsl B 1a00opaTopuu
Y TIpUEMBI OOpAIIICHUS C
71a00paTOPHBIM 000PYIOBAHUEM)

YucThle BelecTBa U CMECH.
CriocoObI pazaenenus cmecei

[Tpaktuueckas padora Ne 2
«Paznenenue cmeceli (Ha
IIpUMEPE OYUCTKHU ITOBAPECHHOU
COJIN)»

KoaunuyecTBo yacoB

Bcero

KonTpoabHbIe
padoThl

IIpakTH4eckue
padoThbI

Jlara
H3ydeHHsl

JIEeKTPOHHbIE
uudgposBbie
oOpa3oBareJibHbIE

pecypchI

bubmmoreka [JOK
https://m.edsoo.ru/ff0d2 1
0Oc

bubmoreka [IOK

https://m.edsoo.ru/ff0d22
Te

bu6mmoreka LIOK

https:/m.edsoo.ru/ff0d23
dc

bubmuoreka IIOK
https://m.edsoo.ru/ff0d26
ca

bubmoreka [JOK

https://m.edsoo.ru/ff0d28
c8


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

10

11

12

13

14

ATOMBI U MOJIEKYJIbI
XHUMHUYECKUE FNEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX

OJICMCHTOB

IIpocTeie U CII0KHBIE BELIECTBA

ATOMHO-MOJ'ICKy.TISIpHOC YUCHUC

3aKoH ITOCTOSHCTBA COCTaBa

BellecTB. XuMuieckas Gopmyna.

BaneutHoCcTh aTOMOB
XUMHYECKUX DIIEMEHTOB

OTHOCHUTEIFHAS aTOMHAS Macca.
OTHOCHUTEIBHAS MOJIEKYIISIPHAS
macca

Maccosas J0JIs1 XUMHYECKOI'O
3JICMCHTA B COCAMHCHUH

KommuecTBo BemecTBa. Moib.
Mosipaast Macca

dusznueckre 1 XUMUYECKUE
SIBJEHUA. XUMHAYECKast pEaAKLIHs

bubmuoreka IJOK
https://m.edsoo.ru/ff0d2a
6¢

bubmoreka [JOK
https://m.edsoo.ru/ff0d2b
el

bubmoreka [IOK

https://m.edsoo.ru/ff0d2a
6c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d
50

bubaunoreka [IOK

https://m.edsoo.ru/ff0d2e
ae

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d32
3c

bubmoreka IIOK
https://m.edsoo.ru/ff0d35
Oc

bubaunoreka [IOK

https://m.edsoo.ru/ff0d52
30

bubmoreka [IOK

https://m.edsoo.ru/ff0d37f
a



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

15

16

17

18

19

20

21

[Ipu3Haku U ycaoBHs MPOTEKAHUS
XUMHUYECKHUX PEeaKIuil

3aKOH COXpaHEHMS MACChI
BeleCTB. XUMUYECKHE
YpaBHEHUs

BrrunciaeHus konudecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUSAM
XUMHUYECKUX PEAKLINI

Knaccudukanust xumuaeckux
peakiuit (CoeTnHeHNs,
pa3iokKeHUs, 3aMeLICHMS,
oOMeHa)

M. B. JlomonocoB —
Y4EHBIA-DHIUKIIONEANCT.
O0o00111eHNE U CHCTEMATH3aIUs
3HAHUI

KontpomnsHas padora Nel mo teme
«BemecTBa u XUMHUYECKHE
peaKkIum»

Bo3nyx — cmech razos. Cocras
Bo3nyxa. Kucimopog — aneMeHT u
nmpocroe BemecTso. O30H

bubmuoreka IJOK
https://m.edsoo.ru/ff0d3a
16

bubmoreka [JOK
https://m.edsoo.ru/ff0d3b
88

bu6moreka [JOK

https://m.edsoo.ru/ff0d57
08

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d3f3
4

bubmmoreka [JOK

https://m.edsoo.ru/ff0d40
c4

bubmuoreka IIOK
https://m.edsoo.ru/ff0d42
90

bubmuoreka IIOK

https://m.edsoo.ru/ff0d44
8e



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

dusnueckre U XUMUYECKUE
CBOICTBa KHCI0poJa (peakuuu
okucieHus, ropenue). [lonsrue
00 okcumax

Crioco0bI moTydeH s KHCI0po/Ia
B 1a0OpaTopuu 1
MPOMBINIIICHHOCTH. [IpuMeHeHne
KHCIIOpo/a

TerutoBoit 3 ekt XuMHu4IeCcKoi
peaKiuu, MOHSATHE O
TEPMOXUMUYECKOM ypaBHEHUH,
9K30- U SHJAOTECPMUICCKUX
peaKnusIx

TomnuBo (HedTh, yroiab U METaH).
3arpsi3HEHHE BO3/yXa, CIIOCOObI
€ro NpeJoTBpPaLCHUs

[IpakTrueckas pabora Ne 3 o
teMe «Ilonmydyenue u cobupanue
KHCJIOPOJia, U3yUYEHHUE €r0
CBOMCTB»

Bonopon — anemeHT u npocroe
BenlecTBo. Haxoxnenue B
pupoJe

dusnyecKkue 1 XUMUIECKUE
cBoucTBa Bonopoza. [Ipumenenue
BOJOPOAA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d46
14

Bbu6moreka IIOK
https://m.edsoo.ru/ff0d49
7Ta

bu6moreka [JOK

https://m.edsoo.ru/ff0d47
90

bub6mmoreka [IOK

https://m.edsoo.ru/ff0d4c
4a

bu6muoreka [IOK
https://m ru/ffod4
2

bu6moreka [JOK

https://m.edsoo.ru/ff0d4d
do

bubmmoreka [JOK

https://m.edsoo.ru/ff0d4d
do


https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

29

30

31

32

33

34

35

36

IlonsTHE 0 KMCIIOTaX U COJISIX

Crioco0sI momy4yeHust BOIOpoa B
naboparopuu

[Tpaktuueckas padora Ne 4 o
teme «Ilonmydyenue u cobupanue
BOJIOpO/Ia, U3yUYEHHUE €TO
CBOKCTBY

MonsapHblit 00bEM ra3oB. 3aKoH
ABorajzipo

Brrunciaenus o0bEMa, KOIUUEeCTBa

BEILIECTBA rasa 1o ero
W3BECTHOMY KOJIMYECTBY
BEIIECTBA WU 00bEMY

Brruncienus 00bEMOB Ta30B 110
YPaBHEHUIO PEAKLIMU HA OCHOBE
3aKoHa OOBLEMHBIX OTHOIIIEHUI
rasosn

(DI/ISI/I'-IGCKI/IG U XUMHUYCCKHUC
CBOICTBA BOOEI

Cocras ocHoBanuil. [Toustue 06
HHAUKATOpax

bubmuoreka IJOK

https://m.edsoo.ru/ff0d50
d2

bubmmoreka [IOK
https://m ru/ffod4
do

bubmuoreka IIOK
https://m.edsoo.ru/ff0d44
2

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d54
2e

bubmmoreka [IOK

https://m.edsoo.ru/ff0dSS
a0

bu6mmoreka [JOK

https://m.edsoo.ru/ff0d57
08

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d58
Ta

bubmoreka [IOK

https://m.edsoo.ru/ff0d59
e2


https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

37

38

39

40

41

42

43

44

Bopa xak pacTtBopuTels.

HaceliiieHHble U HEHACHIIIEHHBIE
pactBopbl. MaccoBas 1014

BC€HICCTBA B paCTBOPEC

[Tpaktuueckas padora Ne 5 o
teMe «IIpurorosienue pacTBOpoB
C OIPENEIIEHHON MAaCCOBOM JI0JIEMN
PacTBOPEHHOTO BELIECTBA

KonTpomnsHas padorta Ne2 mo teme
«Kucnopon. Bonopoa. Boga»

OKcHuBL: COCTaB,

KJ1accuuKanys, HOMEHKIIaTypa

HonyquI/Ie U XUMHNYCCKUC
CBOICTBa KHUCJIOTHBIX, OCHOBHBIX

1 aM(OTEpHBIX OKCHJIOB

OcHOBaHUSA: COCTaB,

KJIaccuuKalys, HOMEHKIIaTypa

HonyquHe U XUMHWYCCKUC

CBOMCTBAa OCHOBaHUH

Kucaotsr: co CTas,

KJ'IaCCI/I(l)I/IKaI_II/IH, HOMCHKJIATypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b
40

bubmmoreka [JOK
https://m.edsoo.ru/ff0d5e
ba

bubmuoreka IIOK
https://m.edsoo.ru/ff0d63
42

bubaunoreka [IOK
https://m ru/f

4e

bu6moreka [JOK
https://m.edsoo.ru/ff0d66
4e

bub6moreka [IOK
https://m.edsoo.ru/ff0d67

ca
bub6mmoreka [JOK
https://m.edsoo.ru/ff0d67
ca

bubmoreka IIOK

https://m.edsoo.ru/ff0dfee
2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

45

46

47

48

49

50

51

HonyquI/Ie 1 XUMHNYCCKUC
CBOMCTBA KUCJIOT

Conu (cpeanue): HOMEHKIIATypa,
CTIIOCOOBI MOTYYCHHS,
XHUMUYECKUE CBOMCTBA

[IpaxTrueckas padorta Ne 6.
Pemenue sxcriepuMeHTaIbHBIX
3asa4 no Teme « OCHOBHBIC
KJIaCChl HEOPTraHUYECKUX
COETUHEHUI

I'eneTnyeckas cBsI3b MEKIY
KJIACCaMH HEOPTaHUYECKUX
COeIUHEHUN

O060011IeHME ¥ CUCTEMATU3ALUS
3HAHUH

KonTponsHas padota Ne3 o teme

"OCHOBHEIE KJIACCHI
HEOPraHUYeCKUX COeqUHEHUN"

IlepBble nonbITKN
KJ1acCU(UKAIUH XUMUYECKUX
neMeHToB. [loHsATHE 0 rpynmax
CXOJIHBIX JIEMEHTOB

bubmuoreka IJOK

https://m.edsoo.ru/ff0dfee
2

bu6muoreka [IOK

https://m.edsoo.ru/00ad94
74

bu6muoreka LIOK
https://m r a
7c

bubmmoreka [JOK
https://m.edsoo.ru/00ad9a
50

bu6moreka [JOK
https://m.edsoo.ru/00ad9c
b2

bubmuoreka IIOK
https://m.edsoo.ru/00ad9e
la

bubmmoreka [JOK

https://m.edso0.1ru/00ad9f
fa


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

52

53

54

55

56

57

Ilepnonuyeckuil 3aK0oH U
Ilepnonnueckas cucrema
XUMHUYeCKHUX 35ieMeHToB /I, 1.
Meuneneena

[lepuoabl, rpynmbl, HOATPYIIIEI

Crpoenue aromoB. CocraB
aTOMHBIX sA1ep. M30Tonsl

CrpoeHne 31eKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
IIepunonuyeckoit cucremsl /1. U.
Menpneneesa

XapaKkTepucTuKka XMMHUYECKOTO
3JIEMEHTA 10 €r0 MOJI0KEHHUIO B
[Tepunonnueckoit cucreme /1. 1.
Menneneesa

3nauenue [lepuoguyeckoro
3aKOHa JJIsl pa3BUTHUS HAYKU U
npaktuku. /[. 1. MenneneeB —
Y4EHBIN, EAATOT U IT'PAKIaHUH

bu6moreka [JOK
https://m.edsoo.ru/00adas
2c

bu6mmoreka [IOK

https://m.edsoo.ru/00adas
2¢

bubmoreka [IOK

https://m.edsoo.ru/00ada3
42

bubmuoreka IIOK
https://m.edsoo.ru/00ada6
be

bub6moreka [IOK

https://m.edsoo.ru/00ada8
24

bubmuoreka IIOK

https://m.edsoo.ru/00ada9
6¢e


https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

58

59

60

61

62

63

64

65

DNEeKTPOOTPHUIIATEIIBHOCTD
ATOMOB XUMHNYECCKHUX DJICMECHTOB

HNonnas xumuyeckas CBI3b

KoBanenTtHas nossipHas
XUMHUECKasl CBSI3b

KoBaneHnrnas HCIOJIApHas
XHUMHUYCCKas CBA3b

CreneHb OKUCIICHHS

OKHUCINUTEIBHO-BOCCTAHOBUTEIIBH
bI€ PEaKIUU

OKHUCIINTEIIN U BOCCTAHOBUTEITH

Kontponpnas pabora Ned4 o reme
«Ctpoenne aroma. XUMHYECKas
CBSI3b»

bu6moreka [JOK

https://m.edsoo.ru/00adaa
b8

bu6muoreka [IOK
https://m

34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaa
b8

bubmmoreka [JOK

https://m.edsoo.ru/00adaa
b9

bubmuoreka IIOK

https://m.edsoo.ru/00adae
28

bu6mmoreka [IOK

https://m.edsoo.ru/00adb0
76

bubmoreka [IOK

https://m.edsoo.ru/00adb0
76

bubauoreka [IOK
https://m.edsoo.ru/00adb4
86



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

PesepBHbIil ypok. O6001IeHIE 1

66
CUCTEeMaTHu3allus 3HaHUH

67 PesepBubIil ypok. O6001eHue 1
CHUCTEeMaTU3alus 3HAaHUI

68 PesepBHelit ypok. O000ICHHE 1

cUCTeEMAaTHU3alMsI 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bubmuoreka IJOK
https://m.edsoo.ru/00adb3

3¢

bubaunoreka [IOK
https://m r a
b2

bubmoreka [IOK
https://m.edsoo.ru/ff0d61
cb


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KIIACC

Ne KosmmuecTBo yacos JIEeKTPOHHbIE
[ara nudposbie
Tema ypoka KonTpoJbHbIe IIpakTn4yeckue
Bcero U3yYeHUA oOpa3oBareJibHbIE
padoTbI padoTbI
n pecypchl

IIepuonnueckuit 3aKoH.

bu6moreka [IOK
IIepuonnueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHYECKHUX 3JIeMEeHTOB JI. .
. Menneneesa B
3aKOHOMEPHOCTH B
. bubmuoreka IIOK
W3MEHCHUH CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX IIEMEHTOB p
NEPBBIX TPEX MEPUOJIOB -
Knaccudukanus n bubnuorexa LIOK
HOMEHKJIaTrypa 1 https://m.edsoo.ru/00adb7e
HEOPTraHWYECKUX BEIIEeCTB 2
Bunasl xumMndueckod CBSI3U U bu6moreka [JOK
THUIIBI KPUCTAJNIMYECKUX 1 https://m.edsoo.ru/00adbac

pEeLIETOK 6


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

Kontponbshas padora Nel
o TeMe «IloBropenue u
yriiyOneHue 3HaHu|
OCHOBHBIX Pa3esioB Kypca
8 kiacca»

Knaccudukanus
XUMHUYECKUX PEAKLUil 110
pa3IMYHBIM MpU3HAKAM

[TonsATHE O CKOpOCTH
XMMHYECKON peaKIuu.
[ToHsiTHE O TOMOT€HHBIX U
TeTEPOreHHBIX PEAKIUAX

IToHsATHE O XMMHYECKOM
paBHOBecuu. DakTopel,
BIIMSIOLIME HA CKOPOCTh
XMMHYECKON peakiuu u
MOJIOKEHNE XUMHYECKOTO
paBHOBECHS

OKHUCIIUTEIILHO-BOCCTAHOB
UTCIIbHBIC PEaKIIHH

bubmmoreka [JOK
https://m.edsoo.ru/00adbcb
0

bubaunoreka [IOK

https://m.edsoo.ru/00adbe9
a

bubaunoreka [IOK

https://m.edsoo.ru/00adc28
C

bu6mmoreka [IOK
https://m.edsoo.ru/00adcad
e



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

10

11

12

13

14

15

16

Teopus
AIEKTPOITUTUYECKOU
muccouuanuu. CHUIIbHbIE U
cia0ble AMEKTPOIUTHI

HounHbIe ypaBHEHUS
peaxkumit

XHUMHUYECKHE CBOMCTBA
KHCJIOT 1 OCHOBAaHHUH B
CBETE MPEICTABICHHUHN 00
ANEKTPOIUTHUECKOM
Jucconualnnn

XUMHUYECKHUE CBOMCTBA
COJIEH B CBETE
HpeacTaBiIeHu 00
AIEKTPOITUTUYECKOU
JUCCOLIMAIIUT

[TonsTue o ruaponuse
coJen

O00011EeHuEe 1
cUCTEMAaTU3aLMs 3HAHUH

[Ipaxtuyeckas padora Ne 1.

«Pemmenue
AKCIIEPUMEHTAIBHBIX
3a7a9»

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd6
8

bubmoreka [IOK

https://m.edsoo.ru/00add44
8

bubmuoreka IIOK
https://m.edsoo.ru/00add5d
8

bubauoreka [IOK
https://m.edsoo.ru/00add8b
2

bubmmoreka [JOK

https://m.edsoo.ru/00add9d
4

bubmuoreka IIOK

https://m.edsoo.ru/00addd1
2

bubmoreka [JOK
https://m.edsoo.ru/00addbf
a



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

17

18

19

20

21

Kontponbhas padora Ne2
10 TeMe
«ONEeKTpoIuTHIECKas
JTUCCOLIMAITHSI.
XUMUYECKHE PEAKIIUH B
pacTBopax»

OO6m1as xapakTepucTuKa
raJloreHOB. XMMUYECKHUE
CBOICTBa Ha IpUMepe
XJIopa

Xmnopoonopoz. ConsiHast
KHCJIOTa, XUMHWYECCKUC
CBOICTBA, MOJIyYEHHUE,
pUMEHEHNE

[TpakTrueckas padora Ne 2

o teMe «Ilomyuenue
COJISTHOM KHMCJIOTHI,
W3y4YEHHE €€ CBOMCTBY

Brraucnenus no
YPaBHCHHUSM XUMHUYECKUX
peaxumii, €Cau OJIUH U3
peareHTOB J1aH B U30BITKE

bubaunoreka [IOK

https://m.edsoo.ru/00addec
0

bubmuoreka IJOK
https://m.edsoo.ru/00addfe
2

bubauoreka [IOK
https://m.edsoo.ru/00adel0
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ade34
8

bubauoreka [IOK
https://m.edsoo.ru/00ade48
8



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

22

23

24

25

26

OO61as XxapakTepucTuKa
aneMeHTOB VIA-rpynribl

AmoTponHsie
MOJIU(UKALIUU CEPBHI.
Haxoxnenue cepsl 1 e€
COEJIMHEHMI B IIPUPOJIE.
XHUMHUYEeCKHe CBOMCTBA
cephl

CepoBoz10poJ, CTpOEHUE,
dbuznyeckre u XUMU4YeCKue 1
CBOICTBa

Oxcuppl cepbl. CepHas

KHCTI0Ta, GU3NYECKUEe U
XUMUYECKHUE CBOMCTBA,

pUMEHEHNE

XVUMHYECKUE PEAKLIH,
JIeKale B OCHOBE
IPOMBIIIIIEHHOTO crioco0a
MIOJIy4EHUS CEPHOU
KHUCJIOTBI. XHUMHYECKOE
3arpsI3HEHUE OKPYXKaroIen
CpeZbl COeIMHEHUSMHU
cepsl

bubaunoreka [IOK

https://m.edsoo.ru/00ade64
a

bu6mmoreka LIOK

https://m.edsoo.ru/00ade64
a

Bbubmuoreka [IOK

https://m.edsoo.ru/00ade80
2

bu6mmoreka [JOK
https://m.edsoo.ru/00adea2
8

bubmoreka [IOK

https://m.edsoo.ru/00adec8
a


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

27

28

29

30

31

Bruncienne MaccoBoit
JIOJIA BBIXOJA MPOIYKTA
peakiuu

OO01mmas xapakTepucTukKa
3JIEMEHTOB V A-TpyHIbl.
A30T, pacipocTpaHEHHE B
npupoje, pusudeckue u
XMMHYECKHE CBOMCTBA

AMMHak, ero puznyeckue
U XUMUYECKHEe CBOMCTBA,
MOJIyYeHHE U IPUMEHEHHE

[IpakTtuyeckas padora Ne 3
1o reme «Ilonyuenue
aMMuaKa, U3y4eHHe ero
CBOMCTB»

A3oTtHas Kuciora, eé
(1)I/I3I/I‘-I€CKI/I€ U XUMHUYCCKHC
CBOMCTBA

bubaunoreka [IOK

https://m.edsoo.ru/00adec8
a

bubmmoreka [JOK
https://m.edsoo.ru/00adeea
6

bubmuoreka IIOK

https://m.edso0o.ru/00adf00
4

bubmoreka [IOK

https://m.edsoo.ru/00adf18
0

bu6moreka [IOK

https://m.edsoo.ru/00adf30
6


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

32

33

34

35

Hcnonp30BaHne HUTPATOB
¥ COJIel aMMOHHUS B
KaueCTBE MUHEPATbHbIX
yaoOpeHuii. XuMu4yeckoe
3arpsi3HECHUE OKpPY’KaroIeit
Cpeabl COeTMHEHUSIMU
a3oTa

dochop. Oxeun pochopa
(V) u dpocdopHas kuciora,
du3nuecKre 1 XuMHUIECKHe
CBOMCTBA, ITOJIy4CHHUE

HcnonszoBanue Gpocdaron
B Ka4eCTBE MUHEPAbHBIX
ynoOpeHuit. 3arpsi3HeHHE
MIPUPOJTHOM CPEIBI
docdaramu

VYoiepon, pacnpocTpaHeHue
B IIpUpoJe, pU3nvecKue u
XUMHUYECKHE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adf5 1
8

bubmmoreka [JOK
https://m.edsoo.ru/00adf68
a

bu6moreka [JOK

https://m.edsoo.ru/00adfc2
0

bubaunoreka [IOK

https://m.edsoo.ru/00adfd9
C


https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

36

37

38

39

40

Oxcuapl yrieposaa, ux
(du3nyecKre 1 XUMUYECKUe
CBOMCTBA. DKOJOIMUYECKUE
npo0IeMbl, CBI3aHHBIE C
okcuaoM yrepona (IV)

YronbHasg KuciaoTa U eé
COJIN

[IpakTuueckas padora Ne 4
o Teme "[lonyuenue
YIJIEKUCIIOTO rasa.
KauecTBenHas peakuus Ha
kapOoHaT-uoH"

HepBOHa‘-IaJIbHBIC IIOHATUA
00 opraHuYecKux
BEIIEeCTBaX KakK O
COCIIMHEHUSIX yIiepoaa

Kpemnuii u ero
COEIMHEHUS

bubmmoreka [JOK
https://m.edsoo.ru/00adfeb
(5]

bu6moreka [JOK
https://m.edsoo0.ru/00ae006
9]

Bbu6muoreka [IOK

https://m.edsoo.ru/00ae027
€

bubaunoreka [IOK
https://m.edsoo.ru/00ac054
e

bubmmoreka [JOK

https://m.edso0.1ru/00ae080
a


https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
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42

43

44

[Ipaxtuyeckas padora Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 33134
o TeMe «BaxkHetnme
HEMETAJUTBI U UX
COETUHEHHUSY

Kontponbshas padora Ne3
o TeMe «Baxkneimme
HEMETAJIBI U UX
COCIUHCHUS)

OO01as xapakTepucTuKa
XUMHUYECKHUX JIEMEHTOB —
MeTa/uIoB. MeTtannuueckas
CBSI3b M METAJUINYECKAs
KpUCTaJIINYECKast
pem€Tka. Ousnyeckue
CBOICTBa METAJJIOB

XUMHUYECKHUE CBOMCTBA
METaJIJIOB.
DNIEKTPOXUMHUYECKUH P
HaNpsHKEHUN METalIoB

bubaunoreka [IOK

https://m.edsoo.ru/00ae0bf
2

Bbu6mmoreka [IOK

https://m.edsoo.ru/00aelel
8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103

€

bubmuoreka [IOK
https://m r aell
6


https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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48

49

50

51

52

OO011re crnocoObl
MOJIyYSHHS] METaJUIOB.
CHJIaBI)I. BI)I‘-II/ICJ'IGHI/ISI 110
ypaBHeHI/ISIM XUMHUYCCKHUX
peaKIuii, €CJIM OJUH U3
PEareHTOB COEPKUT
npUMecH

[TonsaTHE O KOPPO3UHU
MECTAJ1JI0B

[llenounsie MeTaIbI

OKcHIIBI ¥ TUIPOKCHUIBI
HaTpHUs U Kanus

[llenouno3emenbHBIE
METaIbl — KaJIbIUN U
Margum

Baxxueiinine coequHeHNs
KaJIbIHS

O060061IEHNE U
cUCTeMaTu3alusa 3HaHUU

JKécTroCTh BOJIBI 1
Croco0bI €€ ycTpaHeHHsI

bu6mmoreka LIOK

https://m.edsoo.ru/00ael15
6

bubmmoreka [JOK
https://m.edsoo.ru/00ael127
8

Bbu6muoreka IIOK
https://m.edsoo.ru/00ae14b
2

bubauoreka [IOK
https://m.edsoo.ru/00ac14b
2

bu6mmoreka [IOK
https://m 1
8

bubmuoreka IIOK

https://m.edsoo.ru/00aelSe
8

bubauoreka [IOK
https://m ru/00ael
6


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
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57

58

59

[IpakTnueckas pabora Ne 6
o TeMme "JKECTKOCTE BOIBI
1 MeTofbl €€ ycTpaHeHus"

AJIOMUHATT

AMdoTepHbIC CBOMCTBA
OKCHUJa U TUPOKCH]IA

Keneso

OKCI/II[I)I, TUAPOKCHUABI 1
conu xene3a (I1) u xenesa
(I1I)

O060061EHNE U
cUCTeMaTU3alUA 3HAHUU

[Ipaktuyeckas padora Ne 7.

Pemenue
AKCIIEPUMEHTAIBHBIX 3a1a4
1o TeMe «Baxkneinme
METaJUTBI U UX
COCIUHCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae
8

bubmoreka [IOK

https://m.edsoo.ru/00aelc6
4

bubmuoreka IIOK
https://m.edsoo.ru/00aelc6
4

bubmoreka [JOK

https://m.edsoo.ru/00ae1d8
6

bubaunoreka [IOK
https://m r a
6

bub6moreka [IOK

https://m.edsoo.ru/00ae3de
8


https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
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62

63

64

65

Brraucnenns no
YPaBHEHUSIM XUMHUYECKUX
peaxiuii, €U OJIUH U3
pEeareHToB JiaH B N30BITKE
WJIU CONIEPKUT MPUMECH.
Brruucnenus MmaccoBoi
JIOJIM BBIXO/A MPOAYKTa
peakuuu

O060061EHNE U
cUcTeMaTu3alysa 3HaHUU

KontponbHas padora Ned
1o teMe «Baxuernume
METaJUIbl U UX
COCTMHECHUS

BemectBa u Mmarepualsl B
IIOBCEIHEBHOM KU3HU
YyeJI0OBEKa

XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpe/ibl

Pons xumun B PCUICHUN
OKOJIOIN4Y€CKHUX HpO6J'IGM

bubmuoreka IIOK
https://m.edsoo.ru/00ael75
0

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f5
0

bu6moreka [JOK
https://m.e .u/00aed2
0

bubmuoreka IIOK

https://m.edsoo.ru/00ae427
0


https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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Pe3epBHbIit ypoK.
O000meHue n
CUCTEMaTU3alus 3HAaHUHI

Pe3epBHbIil ypoK.
O0001eHne n
CHUCTEMaTU3alMsl 3HAHUU

Pe3epBHbIil ypoK.
O0001eHne n
CHUCTEMaTH3alMsl 3HAHUU

OBILIEE KOJIMYECTBO
YACOB I10 TTPOI'PAMME

68

bubaunoreka [IOK

https://m.edsoo.ru/00ae0d0
a

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33
c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb
2



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2










