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HOACHUTEJIBHAA 3AIINCKA
W

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOTO OOITIEro 00pa3oBaHus, IMPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe eaepanbHOll paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPENOJaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUs
B 00pa3oBatenbHbIX opranuzanusx Poccuiickoii denepanuu.

[Iporpamma mo xumuu Aa€T MPEIACTABICHHE O MLENsIX, OOIIel cTpaTeruu
oOy4eHusi, BOCHUTAHUS U PAa3BUTHUS OOYYAIOIMIUXCA CPEACTBAMHU y4eOHOTO
peaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coziepKaHue,
npeaycMaTpuBaeT paclpesielieHue €ero Mo Kiaccam M CTPYKTYpUpPOBAaHHE IO
paznenaM W TeMaM MPOrpaMMbl O XHMHUH, OINPEIENsAeT KOJWYECTBEHHBIE W
KaueCTBEHHBIE XapaKTepUCTUKHU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCIIEIOBATEIbHOCTh ~ M3YUYEHUS XHUMHH C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro  Mmpoliecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXXHOCTU MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TPEOOBaHMM K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE LieJiel U3yueHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-TIO3HABATEIbHOU JEATEIbHOCTU OOYYalolerocs I0 OCBOCHUIO
y4eOHOT0 CO/IepKaHMUS.

3HaHWE XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero npejcTaBiIeHUl 0 MaTepUaTbHOM EIUHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aMMOIIPEBPAICHUIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIHICHUS TJI00ATbHBIX
npo0ieM yCTOMYMBOTO PAa3BUTHSA YEIOBEYECTBA — CHIPHEBOM, JYHEPTETUUYECKOH,
MUIIEBOMN 1 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXpaHEHUSI.

N3yuenue xummu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSI U
dbopMupoBaHus KyJIbTYphI JIMYHOCTH, €€ 00I11el U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (POpPMUpOBAHHE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOW  Y4yeOHOW  JesITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEJ0BATEIbCKUX YMEHHMM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM )XU3HH, TaK U B MPO(HECCUOHAIIBHOU NESITENHHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHUS, 3aKJIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoMm B GOpPMHUPOBAHUHU €CTECTBEHHO--HAYYHOUTPAMOTHOCTH 00YYaIOIIUXCS;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHUS K €CTeCTBEHHO-
-HAy4YHBIM3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHMYECKOE
o0pa3oBaHUE O0yJAIOITUXCSI.

JlanHbie HampaBlieHWS B OOYYCHHH XWMHH OOCCIICYMBAIOTCS CHEIU(PUKON
colepKaHUs ~ y4eOHOro  IpeaMeTa, KOTOPBIM  SIBIISIETCA — IE€AaroruyecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha OMPE/IeTIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa30BaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX TOHSATHUU
OPTraHUYECKON XUMUHU.

CrpykTypa coaepkaHusi MpOrpamMMbl MO XUMHUU CPOPMHUpPOBAHA HA OCHOBE
CHCTEMHOI0 mnojaxoaa kK €€ m3ydeHuro. CoaepKaHWE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHITU O XUMHUYECKON
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 110 TMPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTOYUY€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /1. . MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— IpeACTaBICHUM 00 DJICKTPOIUTUYECKONW JTUCCOIMALIMM  BEIIECTB B
pacTBopax.

_I'TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIHLHO OT OJTHOTO
YPOBHS K JPYyrOMY, BBITIONHSAA (PYHKIMM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YCHUSs
M3Y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XHMHU CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJCTABICHUS] O XMMUYECKON COCTABIAIONICH HAYyYHOM KapTUHBI MHUpPA B JIOTHKE
e€ CHCTeMHOM MPUPOJIbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsSI B Hayke. M3yueHue XWMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYXKaONUid MHUPY,
«buomnorus. 5—7 knacce» n «Puznka. 7 Knacc.

[Ipy wu3yyeHUH XUMHHM TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
NEATEIbHOCTH YEJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amadya ydeOHOro IpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XHUMHYECCKHUX
3HAHUN — Ba)KHEUIINUX (PAKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHHM,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHWH B Y4YEOHO-IIO3HABATEIbHOM M y4eOHO-MCCIEI0BATEIbCKON
JEeSITEeIbHOCTH, OCBOCHHHM NPaBHJ O€30MacHOr0 OOpalieHus C BEIIECTBAMHU B
ITOBCETHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauY€HUE MPUOOPENTH TaKUE 1ENH, KaK:

— (OpMHpPOBAaHME HWHTEIUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIOCOOHO aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HamlpaBJICHHOCTh ~ OOy4YeHUss  HA  CHCTeMaTH4eckoe  MpUOOIeHUe
oOydJaronmxcst K CaMOCTOATEIbHON I103HABATEIIbHON NI€ATEIbHOCTH, HAy4YHbIM
METOJaM TO3HAaHHA, (HOPMUPYIOIMIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrieyeHue yciaoBul, ClIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOITUMUCS
OMbITa Pa3HOOOPA3HON MESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3TUYHBIX BUJIOB ACSITEIBHOCTH;

— dopmupoBaHue 0OmIeH (PYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKPY’KaIOILIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUHU, TPUMEHITh WX TPH PEIICHHH MpoOjeM B TOBCETHEBHOW KU3HU U
TPYZIOBOM JEATEIbHOCTH;

— dopMmupoBaHne |y OOydYalImMXCSd TYMAaHHUCTUYECKUX  OTHOIICHUH,
MOHUMAHHS IIEHHOCTHM XUMUYECKUX 3HAHUW JJi1 BBIPAOOTKH SKOJOTMYECKU
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JEITEIBHOCTH B IENSIX
COXPAaHEHMS CBOETO 30POBbS U OKPYKAIOIIEW PUPOJHON CPENBL;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIIMTAaHUI0 Ha OCHOBE YCBOGHHUS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(duiis M HANpaBJICHHOCTU AAJIbHEUIEro
00yueHus.

(fOOmeeuncino 4vacoB, OTBEAEHHBIX IS HW3YYEHUsS XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiseT 136 yacoB: B 8 kimacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B Hezelo).f

O
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JCOAEPKAHUDBYUYEHUSA
[

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[IpenmeT xumun. Posib XMMHUM B )KM3HU 4YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. Du3nMyecKUe CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToAaxX MO3HAHUSI B XUMHUU. UHMCTBHIE BEIIECTBA M CMECH.
CnocoObI pa3jeneHusi cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢Gopmysna. BajleHTHOCTb aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKkoH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENIbHAsE aTOMHas —Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi 0Jisi XMMUYECKOTO 3JIEMEHTa B
COEIMHEHUHU.

KomnuectBo BemectBa. Moib. ModsipHast macca. B3auMocCBsA3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

Ou3nuecKrue U XUMUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpAaHEHHsSI MacChl BEIIECTB. XMMUUYECKHe ypaBHeHUs. Knaccudbuxarus
XUMUYECKUX peaKIuil (COequHEHNs, Pa3I0KEHUs, 3aMeIlIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOM MOCYJ0H, MpaBuiiaMu padOThl B J1abOpaTopuu U
npuémMamMu oOpaleHus: ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
¢bu3nuecknx CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIIOACHUE
dbuznyeckux (IJIaBJICHHWE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUSI BOJbI) U XMUMHUYECKUX (FOPEHHE CBEUU, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCJIOTOM) SIBIEHUN, HAOIIOICHUE U
ONMUCAaHUE NPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKEeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3joKeHHUe THAPOKCUIA
menu (IT) mpu HarpeBanuu, B3auMoJIeCcTBHE kele3a ¢ pacTBopoM conu meau (II),
U3Y4YEHUE CIOCOOOB PA3AEIICHHS] CMECE: C MOMOILBI0 MAarHuTa, (UIBTPOBAHUE,
BhITIAPUBAHUE, JUCTHLIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBAPEHHOU
ColM, HaONIOJEHWE W  OINHUCaHWE  pe3yJbTAaTOB  IPOBEACHMS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAcCChl, CO3JaHUE MOJIeJied MOJIEeKYJI
(IapocTepKHEBBIX).

Ba:kHelilne nmpeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopom — 31€eMEHT U MPOCTOE
BeniecTBO. HaxoxneHnue kucimopoaa B mpupoie, (U3MUYECKHE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIYYeHHsS] KUCTOopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupojae. O30H — aIoTponHast MOAU(PUKALINS KUCIOPOIaA.

TernoBoit 3p(}EeKT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W HHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — asnemeHT M mpoctoe BemiecTBo. HaxokaeHuwe Bogopona B
npuposie, ¢GU3MYECKHMEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipabiil 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesb. PacTBophI.
HacellieHHbIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BELIECTB B BOJE.
MaccoBas 10Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4enoBeKka. KpyroBopoT BoAbl B IpUpOE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenunit. Oxcunpl. Knaccuduxarms
OKCUJIOB:  cosieoOpa3yiomue  (OCHOBHBIE, KHUCIOTHbIE, amM{OTepHbIE) U
HecosieoOpaszyromue. HomeHkmarypa okcuaoB. Du3MUECKME U XUMHUYECKHE
CBONMCTBA OKCHIIOB. [lomydenne okCcuaoB.

OcHoBanusa. Knaccudukamuss ocHoBaHWM: IMETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usznyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonydeHnue KUCIoT.

Comu. Homenknatypa cosneil. @U3nYecKue U XUMUYECKUE CBOMCTBA COJICH.
[Tonyuenue coiei.

['eHeTnueckas CBSA3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumenm:

KAueCTBEHHOE ONPENEIICHUE COJEPKaHUsl KUCIOpoAa B BO3yXe, MOTYyUYCHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOIIOJEHUE
B3aHMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBECHUS W
MpeKpalieHus TOpeHus (MmoXxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHIOB U
OMHCAaHUEe HX CBOMCTB, MOJydeHHUE, cOOUpaHUE, paClO3HABAaHUE M H3y4YCHUE
CBOMCTB BoJIOpoja (TopeHue), B3auMojeicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAaHUE BUJIEOMATEpUANIOB), HAOIIOJEHHE 00pa3Il0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW pAacCTBOPEHHS BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHON
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBHUE BOABI C METAJJIAMHU
(HaTpyieM ©  KajubleM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEpPUAIIOB),



UCCIIEJIOBaHME 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYEH,
u3ydyeHue B3auMmopeiicTBus okcupa menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUHW HEUTPAIHM3ALNH, ITOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJM, PEUICHUE
OKCIIEPUMEHTAJIBHBIX 3aJad M0 Teme «BaxHenmmue KiacChl HEOPraHHYECKHX
COCIMHEHU.

Iepuoanueckuii 3akoH u Ilepuoamueckass cucreMa XHUMHYECKHX
emeHTOoB JI. W. MenaeaeeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCINTETBbHO-BOCCTAHOBHUTE/IbHbBIE PEaAKIUH

IlepBple MONBITKM KiIaccU(PUKALMM XUMHUYECKUX d3JeMeHTOB. [loHsTHe O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJIbHBIE METaLIbI,
raJIOreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(OTEpHbIE OKCUIBI
Y THJIPOKCUJBI.

Ilepnonnuecknii 3akoH. [lepnoanueckas cucteMa XUMUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkomepuonHas u  JJuHHOMEepuoAHas  (HOpMbI
[Tepunonnueckoit cucrembl xumudeckux sneMeHToB /. M. Menneneesa. lleprnoabl
u rpynnbl. OU3nYEeCKUil CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB IMEPHOAA H
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
[lepnommueckonn cucremnl [[. M. MenneneeBa. XapakTepuCTUKA XHMHYECKOIO
AJIEMEHTA 110 ero noyoxeHuto B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyMNIaM U Nepuoaam.

3nauenue [lepunogmueckoro 3axkoHa u [leppoauyeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BuUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbld u
IpaKJaHUH.

Xumunueckass cBs3b. KoBaneHTHass (HOJSpHAas U HEMOJIApHAs) CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIMTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccsl OKnCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIENOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKUUi
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mesicnpeomemmunie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M NMpU W3YUYEHHMH XHMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT OLIMKJIA.

OO0mme ecTeCTBEeHHO--HAYYHBICTIOHSATHSA: HAYYHBINH (PaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHallu3, CHUHTE3, KiIaccu(ukanus, TMepUOAUYHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOJICIMPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusnka: MaTepus, aTroM, DJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIIbI, PAJAHNOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKHUM 3aps]i, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHUE BEIECTBA, Ta3, (PU3WYECKUe BETUUYUHBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBO U XMMHYeCKasi peaKkius

[Iepnognueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaius, KalablUuid M UX
COCAMHEHN B COOTBETCTBUU C TOJIOKEHHEM 3yeMeHTOB B Ilepuommueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbl XMMHUYECKOM CBSI3U. THIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanuys XuMuueckux peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEUIECTB, MO TeIuioBOMY 3 deKTy, 1Mo
U3MEHEHUIO CTENEHEW OKMUCIICHUS XMMHUYECKUX DIJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMK, TEPMOXUMHUUECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xuMuueckon peakiuu. [lonsTe 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonstue o karanuse. [lonsaTne o xumuyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEAKIUU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM peaKkIuu. CocraBieHue ypaBHECHUI



OKHUCJIMTEIIBHO--BOCCTAHOBUTENIBHBIX PEAKIMd C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOIO OanaHca.

Teopust ANEKTPONUTHIECKON TUCCOUHUALNU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M aucconManvy BEIIECTB C Pa3IMYHBIMM BUJIAMH
xuMHuueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AIEKTPOIIUTHL.

Peakiuu noHHoTO OOMEHa. Y CIoBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOMCTBa KHUCIOT,
OCHOBAaHMI W COJEd B CBET€ MNPEICTABICHUNA OO0 BIEKTPOIUTUYECKOU
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IoHSATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB M HeMeTauioB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkIuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpOB BEUIECTB, Mpolecca AUCCOLMALMUA KHUCIOT, WIEJOYEed H  COJIeH
(BO3MOXXKHO  MCIOJB30BAHME BUJEO MaTEpPHANIOB), IMPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKU  MPOTEKAHMs  peakuMid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, O0Opa30BaHHE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKUUl
(ropeHue, peakluu pasiioKEeHHs, COCTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C INIOMOIIBI0 KAYECTBEHHBIX PEAKIUMd HAa HOHBI, pEUICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTtanibl U MX COeIMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOIE€HOB. XMMHMYECKHME CBOWCTBA Ha MNPHUMEPE  XJOpa
(B3aMMOJICIICTBUE C MeETaJUlaMHM, HEMeTajulaMH, MIeJo4aMu). XJIIOPOBOJOPO/I.
CosnsiHasg KHCIIOTAa, XUMUYECKHUE CBOMCTBA, MOJydeHHUE, NMpumeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOPOJA Ha OPraHU3M YeNOBeKa. BakHelmme XJIOpUApl U HUX
Hax0JICHUE B MIPUPOJIE.

Ob6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHune u (u3NYeCKue CBONCTBA
IIPOCTHIX BEHIECTB — KUCIOPOA U Cephbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U ceppl. XumMuyeckue cBoiicTBa cepbl. CepoBoiOpO, CTpoeHHE, (HU3HUYECKUE U
XUMHYECKue cBoMcTBA. OKCUABI CEpbl KAK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3NYECKHe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
OpeaCcTaBUTeNs Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE peakllvu,
JeXallde B OCHOBE MMPOMBIIUIEHHOIO CHOcO0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucinoTel. Coau CEpHON KUCIOThI, KAUECTBEHHAS PEAKLIMs Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COSAMHEHUN B TPHUPOAE. XUMUUYECKOE
3arpsi3HEHHE OKPY’XKAIOIIeH cpelibl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPAICHUS.

OObmias xapaktepucTuka 37eMeHTOB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B IPUPOJIE,
dbusnueckre U XuMHIeckre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nueckre 1 XuMUYECKHUEe CBOMCTBA, MOJydeHne U npumeHeHue. Coiam aMMOHUs,
X QU3HYECKUE U XMMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHs. A30THasi KHCIOTa, €€ TMoidydyeHHe, (PU3NYECKue MU XMUMHUYECKUE
cBoiicTBa (00mMe Kak TMPEACTABUTENsT Kiacca KUCIOT M CHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHUSI B KadyeCcTBE MMHEpaJIbHBIX
yn00penuil. XuMUYecKoe 3arps3HeHUe OKPYIKaIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXJW, 3arpsi3HEHUE BO3AyXa, MOYBbl W BoAoéMoOB). Docdop,
aiuoTpornHbie Momudukanuu Gocdopa, puzMyeckue M XUMUYECKHE CBOMCTBA.
Oxkcun dpochopa (V) u dbochopnas kuciora, GU3nIecKue 1 XUMUIECKUE CBOMCTBA,
nonyuenue. Mcnoap3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aemMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUSA.  YTJIEpOoJ,  AJUIOTPONHbIE
MoOIU(UKALMK, PACIpPOCTpaHEHHE B NpUpOJEe, (PU3MUYECKHE U XUMHYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupone. OKCUIbl yriepoaa, ux
¢u3nueckue W XUMUYECKHE CBOICTBA, JEHUCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIy4YEHHE U MPUMEHEHHE. DKOJOTMYECKHE MpPOOJEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumote3a mno0anpbHOTO TOTEIJICHUS KJIMMAaTa, IMAPHUKOBBIN
s dexT. YronpHas KucIoTa U €€ COH, UX (pU3ndecKue U XMMUYECKHUEe CBOMCTBA,
nojiyueHue W npuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayabHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBaX KakK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, 3TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[TpupoaHble HMCTOYHUKK YIJIEBOJOPOAOB (yrojib, HPUPOAHBIA Ta3, HedTh),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: XKHUpPax, OeNKax, yrieBojgax — U ux
polii B OKM3HM 4eNoBeKa. MarepualbHOE €JIMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COEJIMHEHUN.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOJIYYEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mpupoge. OOmue mpeacrtaBieHus o0
okcuae kpemuusa (IV) u kpemHueBor kuciaore. CUIMKaThl, UX HCMIOJIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, *ene300eToH. [IpobiemMbl 6€30macHOr0 HCITOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3yUYeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB
UX TPOTEKAHUs], ONBITHI, OTpaKalIUe (QU3NYECKUE M XUMHUYECKHE CBOMCTBa
rajjoreHOB M HUX COCIWHEHHH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOR),
O3HAKOMJIEHUE C O0Opa3uaMu XJIOPUJOB (TajJOT€HHUIOB), O3HAKOMIICHHE C
oOpazmaMu  ceppl M €€  COCOUHEHUSMU  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAONIOICHHE TIpoliecca OOyriIuBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPHUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKUX CBOMICTB
pa30aBIeHHON CEpHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
WOH W HaOJIOJeHWE TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHWE C (HU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX coeAUMHEHUH (BO3MOXKHO HCIIOIH30BAHUE
BUJICOMAaTepUalioB), oOpa3aMu a30THBIX M (OChHOPHBIX yAOOpEHUM, MOIyUYeHHUE,
cobupaHue, paclio3dHaBaHME W M3y4YEHHWE CBOMCTB aMMHaka, IPOBEICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U GochaT-uOH U U3YyUYECHHE MPU3HAKOB
VX MPOTEKAHUsI, B3aMMO/ICICTBUE KOHIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOKHO VCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIETIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTAa3a, MOJyYEHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJICHUE KAaYeCTBEHHBIX pEaKIiuii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIIMEH CHJIMKATHOW MPOMBIIIUICHHOCTH, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelnme HeMeTalIbl U UX COSTUHECHUS.

MeTaJibl 4 MX COeIMHEHUS

OO6m1ast xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux TnonoxeHus B llepuomuueckor cucreMe XUMUYECKUX diiemeHToB . .
MenpaeneeBa u cTtpoeHusi arToMoB. CTpoeHre MeTa/uioB. MeTtanmnuyeckas CBSI3b U
METAJUIMYECKasl ~ KpUCTa/UIMuecKass  pem€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsbKeHn metauioB. Ou3znueckue U XUMHUUYECKUE CBOMCTBA MeTaiioB. OO0mue
CIoCOOBI TMOMy4YeHus: MeTaioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Kopposuu. CiuiaBel (CTajib, YYTyH, JIOPaTIOMUHUMA,
OpOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle mMeTaubpl: nonoxkeHue B llepuogmyeckon cucreme XMMHYECKHX
sanementoB JI. 1. MenneneeBa, CTpO€HHME MX aTOMOB, HaXOXKJICHUE B MPHUPOJE.
duznyeckue ¥ XMMHUYECKUE CBOMCTBA (HAa mpumMepe Hartpusi U kanus). OKcuabsl u



TUAPOKCUABl HaTpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METalIOB M HX
COE€IMHEHUM.

IIlenouyHO3eMENIBbHBICE METaJIbl MarHMi M KaJdblMK: TOJOXCHHE B
Ilepnoguueckon cucreme xuMmuueckux 3ieMeHToB [[. M. MenneneeBa, ctpoeHne
UX aTOMOB, HaXOXJIeHHE B IIpupojie. PU3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanplusa. Baxseillve coeauHEHHUS Kaiblusg (OKCUJ, THUIPOKCHI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaXOXJCHHE B mnpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUIA W THIAPOKCHIA
ATOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoil cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B npupone. PuU3MUECKHE H
XHMHYECKHE CBOMCTBA kene3a. OKCuabl, THApPOoKCcHUIbl U cou xenes3a (1) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJIyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ o0pa3llaMud METAJIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJEUCTBHUS OKCHUIA
Kalbllid W HATpHUsl C BOJOM (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUS XKeEe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAUeCTBEHHBIX PEAKIMU HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, XKeje3a
(IT) u xxene3za (II1), meau (1), HabmroaeHNE U OMHMCaHKE MPOIECCOB OKPAITUBAHUS
MJJaMEHU MOHAMU HaTpusl, Kajlus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATHOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHenne
METaJUJIbl U KX COCUHEHHUS.

XUMHA U OKPYKAKINaA cpeaa

Bemecrsa u Marepuansl B IOBCEIHEBHOM JKU3HHM 4eloBeKa. be3ornacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XUMUYECKUX 0KOTrax M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyXKaloleh cpenbl (mpeaenbHas AOMyCTUMas
KOHIIEHTpaius BemiecTB, aainee — [1J1K). Poias Xxumuu B penieHun dK0JIOrMYeCKUX
npooseMm.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbI METAJIOB, MOJMMEPHBIE
MaTepualbl).

Mescnpeomemmuoie ceazu



Peanuszanus MeXnpeIMETHBIX CBsi3ed NpU HM3YYEeHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIMIMX €CTECTBEHHO-HAYUYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOT OLIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHSA: HAy4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHHTE3, KiIacCupuKalus, MEpUOJUYHOCTh, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 dekT, TEXHOTOTUSsI, MAaTEPUAITBI.

dusmuka: Mmartepus, aToOM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, NPOBOJHUKH,
HOJYNPOBOJHUKH, JUDJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTH, KPUCTATINYECKAs
peméTka, CriaBbl, (U3MUECKUE BEIMYUHBI, CAUHUIBI W3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bl, COMHIIE.

buonorus: ¢otocunTe3, npixaHue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIC
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOBI,
MOJIE3HbIE UCKOIIAEMbI€, TOTLTUBO, BOJAHBIEC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAMMBbI  OCHOBHOI'O OOILETO
o0pa3oBaHMsI JIOCTHTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COLUOKYJIbTYPHBIMA M JOyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOlecTBe MNpaBWJIaMH M HOPMaMH TOBEAECHHS U CIOCOOCTBYIOT IHpoueccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIUN O0YIArOIITIXCS.

JIn4HOCTHBIE  pE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3WTUBHBIX LIEHHOCTHBIX OPUEHTAUUA W
pacIIMpEHnE OIbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)naTpuoTH4YeCKOro BOCIIUTAHUA:

LIECHHOCTHOI'O OTHOILIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HACJEOUI0, MOHUMAHUS 3HAYECHUS XUMHUUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(pOpMmanuen o
MEPEJIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTE€UYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa M OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUS:

NPEACTABICHUS O COLUMAJIbHBIX HOPMax M NpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHO-UCCIIEI0OBAaTEIbCKOM, TBOPYECKOM M JAPYIMX  BHJAX
JESTETHbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1a4, BBIMOJIHEHUH XHWMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoIleCCE€ HITOM Yy4EeOHOM NESITENbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE M IIOCTYIIKM CBOMX TOBApHUILEH C TIO3ULUH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIOLINE
OCHOBY JI1 MMOHUMAaHUSl CYIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEIOBEKa C
MPUPOTHOM CPEIOH, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIC MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU 1O
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAONIOJACMBIX MPOIECCOB U SBIICHUMA,
MO03HABATENbHON, WH()OPMAIMOHHOW M YHUTATENBCKON KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOMU



JUTEpPaTypor, JOCTYIIHBIMH TEXHUYECKUMHU CpEeACTBaMH HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHL K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKOU
JEATeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyYCHHS B
JIaJIbHEUIIIEM;

4)popMupoOBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCIEACTBUU H
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIsA, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJUMOCTU COONIOJIEHUsS] TMpaBuid 0O€30MacHOCTH TIpu  OOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U pEabHON KU3HU;

5)TpyaoBOro BOCIUTAHUS:

HMHTEPEC K MPAKTUICCKOMY M3YUCHHUIO TPOPECCH U TPyaa Pa3IudHOTO poja,
YBOXEHUE K TPYAy M pe3yJibTaTaM TPYJOBOM IEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TIPUMEHEHHSI TPEAMETHBIX 3HAHUN 1O XHUMHH, OCO3HAHHBIA BBIOOD
WHJMBUAYaJIbHOU TPACKTOPUU MPOJIOIHKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccunoHanbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTHPOBATHCS B TpOoeCCUOHATILHON cpeie;

6)3K0/10TN49eCKOro0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11eJIECO00pa3HOE OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHMS, IOHUMAHUE IIEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpasza JKM3HH, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuUJl 0€30MACHOTO MOBEICHUSI P padOTeE C BEIIECTBAMU, & TAKKE B CUTYalIUsIX,
YIPOKAIOIIKNX 3I0POBBIO U )KU3HU JIIOACH;

CITIOCOOHOCTH TPHMEHSATHh 3HAHMS, TOJIydaeMble MPU U3YUYCHUH XUMHH, IS
pelleHus 3aa4, CBA3aHHBIX C OKPY>KAIOIIeH MPUPOAHON Cpenon, sl TTOBBILLICHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
SKOJIOTMYECKUX NPOOJEM U MyTel MX pPElIeHUsT MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHUKATUBHOU U COIMAIIBHOM TTPaKTHKE.

METANPEIMETHBIE PE3YJIBTATDI

B cocraBe wmeTampeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAyYHbIE TOHATHS (3aKOH, TEOpus,
MPUHIINII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, PIKCIIEPUMEHT U JIPYroe.), KOTOPhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX IpeAMETax W IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAy4YHOW KapTHUHE MHpa, U YHUBEpCaAIbHbIC YueOHbIE JAeHCTBUS (IT03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIE OOecreduBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4YEOHOM
JICATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue AeicTBHA:

YMEHHUSI UCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUU: PACKPBIBATHh CMBICI XUMHUYECKUX MOHSATUN (BBIACISTH UX XapaKTEPHbIC
NpPU3HAKU, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTUSMH), UCHOJIb30BATH
MOHSATHUS JIs1 OOBSCHEHUS OTJICIbHBIX (JaKTOB U SIBIICHHH, BRIOMpPATh OCHOBAHUS U
KPUTEpUU IS KIacCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, IO aHAJIOTHUH),
JIEATh BBIBOJBI M 3aKIOUECHU,;

YyMEHHE TPUMEHATH B IIpoIlecce IO3HAHWS TOHATUA (NIpeAMETHhIE |
MeTanpeMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIE MPEACTaBICHUS —
XUMUYECKUN 3HAK (CMMBOJI dJEMEHTa), XUMHUYecKas ¢opMyna W ypaBHEHUE
XUMHUYECKON peaklny — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBISIBIATh U XapPAKTEPU30BATH CYIIECCTBEHHBIC
MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMT,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHbIE CBSI3U U
MIPOTUBOPEUHS B U3yHAEMbIX MIPOIIECCAX U SIBIICHUSIX.

Ba3oBble ucciiegoBarejbLCKue 1eHCTBUSA:

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIIOTE3bI MO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

PUOOPETCHUE OIbITa 110 IUTAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEIACHUIO
YYCHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI T10 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIENOBAHUS, COCTABIATh OTUET
0 MpoJeIaHHON padoTe.

Pa6ora ¢ undopmaumeii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocobusi, pecypchl HMHTepHeTa), KPUTHUECKH OIICHHWBATh IPOTHBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHTh Pa3In4Hble METOJbl U 3alpOChl MPU MOMCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPEIEIEHHOT0 THIIA, TPUOOPETEHUE OMbITA B
o0JacTl UCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMpaTh ONTUMAJIBHYIO (OpMY MpeCcTaBiIeHUsT HHGOPMALIK U
WUTIOCTPUPOBATh PpEIIaeMble 3a7aud HECIOXKHBIMU CXEMaMu, Juarpammamu,
apyrumu popmamu rpaduki 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBATh B IIpolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1€ATENbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIBCKOr0 XO35MCTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAOUIEH IPUPOIHON
Cpelibl.

KoMMyHHMKATHBHBIE YHMBeEpPCAJIbHbIe YUeOHbIe NeiiCTBHA:

YyMEHHSI 3ajJilaBaTh BOINpPOCHI (B XoJe auanora W (WiIu) JUCKYCCHUM) TIO
CyliecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  TPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHOMN 3a/1auu;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
1ab0paTopHOM pabOTHI O UCCIEOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOIO MTPOEKTA);

yMeHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  AESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3uiui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOpPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpEIECICHHEe KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHHBeEpCaJbHbIe Y4eOHbIe JeHCTBUSA:

YMEHHUE CaMOCTOATENIBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYULIECTBJISATh, KOHTPOJIMPOBATH U NMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NEeSATENbHOCTb, BHIOMPATh Hanbosee 3(PpPeKTuBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSTEIbHO COCTAaBJIATh WIH KOPPEKTUPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUAX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW 1N, YMEHHUE
UCIOJIb30BAaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU 33JIaHUN.

NNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005A3aTEIbHOrO
coliepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOM pabodeil mnporpaMMon,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHbl€ 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenuduUUecKue IS IpeAMEeTHOH o0jacth  «XUMHUS», BHUIBI
NEATENIbHOCTH 1O  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHX.

K xonmy oOydenus B 8 kiacce mpeMeTHBIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAST M HEOJHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peakiuu
COCAMHEHHUS, PEAKIMU Pa3JIOKEHUS, PEaKIUU 3aMElIEeHUs, pPeaKIuu
oOMeHa, PK30- ¥ SHJIOTEPMHUUECKHUE PEAKIINH, TEII0BOM A((EKT peakium,
SAIpO aToOMa, HJIEKTPOHHBINM CIOM aroma, aToMHas OpOuTalb, PaanycC
aToMa, XUMHUYECKasi CBS3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBSI3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JOJs BEIIECTBa
(TIporieHTHAs! KOHIIEHTPAIIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKHX TIOHATUHA U
IMPUMEHSTH 3TH OHATHUSA MPU ONMMCAHUM BELIECTB U X MPEBPALLICHHII;

e HCNOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIsI COCTaBiieHHs (popMyn
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENETATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpPEAeIEHHOMY KJAcCy COEIUHEHUM T0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHasT M HOHHas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpbeiBaTh cMbIca Ilepuonnueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOANYECKOM 3aBUCUMOCTH CBOMCTB
XUMUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYE€HUs1, 3aKOHA ABOrajipo;

e ONUCHIBATH M XapakTepuszoBaTh TabmuuHyro ¢opmy I[lepuonnueckoi
CHUCTeMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3iuyaTh IIOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJBIIFE TIEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabiuie «llepuognueckas cucTtemMa XuMHYeckux diemeHToB J[. U
MeHnpneneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO AIEKTPOHOB
U pacIpeIeNieHHe UX M0 SJEKTPOHHBIM CII0SIM);

KJIacCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YMCIly W COCTaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TETUIOBOMY (P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TTPUMEPAMH MOJIEKYJIISPHBIX
YPaBHEHHU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYHO MacChl
BEIIECTB, MAaCCOBYIO [IOJI0 XHMHYECKOrO »JJieMeHTa 1o (dopMyIie
COEMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKinu;

MPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
W CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTU3aluio, KiacCu(uKaiuio,
BBISIBJICHUE TMPUYUHHO--CJICICTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX pEAKLUHM, €eCTECTBEHHO-HAYyUYHbIE METO/bI
NMO3HAHUSA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBINA U MBICJICHHBIN);

CIEIOBATh  MpaBWJaM  TMOJIb30BAHHUS ~ XUMHYECKOWM  TOCYAOM U
7abopaTopHbIM  000pYy/IOBaHHEM, a TAaKXKe TMpaBHIaM OOpalIeHHs] C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOMpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACITEHHON MAacCOBOM JOJIEM PACTBOPEHHOI'O BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacno3HaBaHHUIO PACTBOPOB HIENOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, heHondTanenH, METUIOPAHXK U IPYTUE).

K koHiry oOyueHust B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKUX MOHATHUWA: XUMHUYECKUM
AJIEMEHT, AaTOM, MOJIEKYJa, WOH, KaTUOH, aHHMOH, IPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHCJICHUS, XUMHYECKasi PEeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3¢ ekt
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  IJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIUTHUYECKAS] HUCCOLMALMSA, PEAKUUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJEHTHAs, MOHHAas,
METaJNINYEeCKasi), KpHUCTAJUIMYECKassh peImETKa, KOppOo3us METAILJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaKUUH, TMPEeaeabHO JOMyCTHUMas
koHueHtpanus [TJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH OHSATHUS MPU ONMKMCAHUM BELIECTB U UX MPEBPAILICHUI;
WCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJISS COCTaBIICHHS (HOPMYT
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX PpaA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeAenéHHOMY KIJIacCy COEIUHEHHH 1o ¢dopMylaM, BHJ XUMHUYECKOU
CBsI3U (KOBaJEHTHAs, WOHHAs, METaUIM4YeCKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJIHBIX PAacTBOpPAaX HEOPTaHWYECKUX COCAMHEHUH, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpeiBath cmbica llepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAHUE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «mnoOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaUYeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, cC
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacrmpesieieHue HX MO0 DJIGKTPOHHBIM  CJIOsIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npeaenax MaJlblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIly W COCTaBy YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO W3MEHEHHUIO CTENEeHEW OKUCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME U CHEIUDUUECKHE XHUMHYECKUE
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPKIasl OIMHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
L1EJI0YEN U COJIEH, MOJIHBIE U COKPALLEHHBIE YPABHEHHUS PEAKLIUI HOHHOI'O



oOMeHa, ypaBHEHHUs pEaKlMi, TMOATBEPKIAIINUX CYyIIECTBOBAHHUE
TeHETHYECKOU CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
packpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca ITHX PEaKInii;
IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOYKHOCTH TMPOTEKaHUS XMMUYECKHX TMPEBPALIEHUNH B Pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO — MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEHTa 10 (dopmyse
COEIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON peaKiuu;

coOnolaTh  MpaBWia  MOJb30BAHMUS ~ XMMHYECKOM  mocyaol U
7abopaTOpHBEIM  00OpPYJOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJIIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIMH,  TOATBEPKIAIOIMINE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonun-, kapbonat-, ¢ocdar-, cuwIMKaT-, Ccyiabdar-, TUIPOKCUI-HOHBI,
KaTUOHbIl aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpax HEOPTAHMYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlX MBICTUTEIIBHON NEATeILHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
NPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUsI CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUH, EeCTECTBEHHO-HAYYHBIC METOJbI IO3HAHUS —
HAOJIFIOICHUE, M3MEpPEHNEe, MOJCIMPOBAHUE, SKCTIICPUMEHT (peajbHBIM U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KITIACC
DJIeKTPOHHbBbIE
Ne | HaumeHoBaHHe pa3esioB U (uu¢posBbie)
n/n| TeM MPOrpamMmbl KouunyecTBo yacos o0pa3oBaTe/ibHbIE
pecypchl
KonTpoabuble, IlpakTnueckue
Bcero
padoThI padoTsbI
Paznea 1.1lepBoHavaibHble XUMHYECKHE MOHSITUSA
Xumus — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubnuoreka [JOK
) MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIOBeKa
12 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
' peaKuu https://m.edsoo.ru/7f41837¢
Wroro no pazaeny 20

Pa3jen 2.BaxHeiilne npecTaBuTe/ M HEOPraHNYECKHUX BelIeCTB

21 Bosnyx. Kucnopon. Ilonsarue 6 bub6nuorexa LIOK

) 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsitue o 3 1 bu6mmoreka [JOK

) KHCJIOTaX U COJSAX https://m.edsoo.ru/7f41837¢c
73 Bona. PactBopst. [Tonsitue 06 5 1 1 bubmuoreka [JOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuoreka [{OK

) HEOPTaHWYECKHUX COCTMHECHUHN https://m.edsoo.ru/7f41837¢c

Hroro no pazaeny 30

Paznen 3.1lepuoagnueckuii 3axkon u [lepuoguyeckasi cucrema xumniecknx 3jeMmeHnToB JI. U. Menneneena.
Ctpoenue atomoB. Xumuieckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

3.1

[lepronnueckuii 3aKOH U
[lepuonnueckas cucrema

7

bu6mmoreka [IOK
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
https://m.edsoo.ru/7f41837c

XUMHYECKHX 3y1eMeHToB J[. 1.
Menpene-eBa.CTpoeHue
aToma

XUMHYECKAA CBA3b.

bu6mmoreka [IOK

3.2 OKUCIHTEIEHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
" o pasIe 15 bu6mmorexa [JOK
TOT0 MO pasjiely https://m.edsoo.ru/7f41837¢c
P 3 bubmuoreka [{OK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 63

[10 IIPOT'PAMME



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

9 KVIACC

JJIeKTPOHHBIE
Ne | HaumeHoBaHHe pa3esioB U (uudposBbie)
n/m TeM MPOrpamMMbl KoanuectBo 4acon o0pa3oBaTe/ibHbIE
pecypchl
KonTpoabublie, IlpakTnueckue
Bcero
padoThI padoThI
Paznen 1.BeniecTBO M XUMHYECKHE PeaKIIUU
[ToBTOpEeHME OJieHHe
1.1 3Halj{THI?II) OIZiO;IH}I:)J(] yaJsI IE;IJI;IOB 5 1 bubmrorexa [JOK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
) XAMUYECKUX peaKIui https://m.edsoo.ru/7f41a636
DJIEKTPOJIUTHIECKAS
1.3 Hccopna nst. XUMHAYECKue 8 1 1 Eubmiorexa TOK
) a1 MM, https://m.edsoo.ru/7f41a636
pEeaKIMy B pacTBOpax
Hroro no pazgeny 17
Pa3zgen 2.HeMeTaJJIBI M X COeIUHEHHUS
OO6mas xapakTepucTuka
tHas XapaKTepHETHK bubmuoreka [{OK
2.1 XUMHUYECKHUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIA-rpynmel. ["ajiorensl
OO61mas xapakTepucTHKa
29 XUMHYECKUX 2J1eMEHTOB VIA- 6 bu6mmoreka [{OK
' rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHMUSI
OO6mas XxapakTepucTUKa
23 XUMHUYECKHUX JIEMEHTOB VA- 7 1 bubnuoreka [{OK
' rpymbl. A30T, pocdop U ux https://m.edsoo.ru/7f41a636
COCTMHECHHUSI
2.4 OO0m1as XxapakTepucTuKa 8 1 2 bub6auoreka [HOK



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

XUMUYECKHX AIeMeHTOB [V A-
rpynnsl. YTiaepoa U KpEMHUMN
Y UX COCAVNHEHHUS

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

Hroro no pazaeny 25
Paznen 3.MeTajliibl U MX COeTMHEHMSI
3.1 OO0mre cBO¥MCTBAa METAJIOB 4 ngi;;fg;gﬁ% 412636
39 Baxueiiniie MeTamibl 1 UX 16 bubmmorexa [JOK
COCIUHECHUS https://m.edsoo.ru/7f41a636
Wroro no paszneny 20
Pa3nes 4. XuMus U OKpyKamoas cpeaa
41 BemecTBa u MaTepuarsl B 3 bub6nnoreka [IOK
JKA3HM YE€JIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
Pe3epBHOE Bpems 3 bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 63

[10 [TIPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KVIACC
JJIeKTPOHHbIE
Ne Tema ypoka nugposeie
n/n Kosn4yecTBo yacos oOpa3oBaTe/ibHbIE
pecypchl
KonTpoabubie IlpakTnueckue
Bcero
padoThI padoThI
IIpenmer xumuu. Poiis XuMUM B J)KU3HU
1 quI(f[BeKa Tena u Bemectsa [loasarue o 1 bubmiorexa HOK
) = https://m.edsoo.ru/ff0d210c
METOIaX MMO3HAHUSI B XUMUMU.
[Ipaktiueckas padora Nel.IIpasuna
2 TeI:(HHKH 6630H§CHOCTI/I npu pa60Te B 1 1 bubmiorexa LHOK
pup https://m.edsoo.ru/ff0d227¢
XUMHUYECKOM KaOHUHETE
3 YucTeie BemecTBa 1 cMecH. CriocoObI 1 bubmuoreka [JOK
paselieHusl CMecen https://m.edsoo.ru/ff0d23dc
4 [Ipaktuueckas padora Ne2. Ouncrka 1 bubmmorexa [JOK
3arpsI3HEHHOM IMOBAPEHHOM COJIN. https://m.edsoo.ru/ff0d26ca
5 ATOMBI U MOJIEKYJIEI 1 Bubmiorexa LOK
Yy https://m.edsoo0.ru/ff0d28c8
6 XuUMHYECKUE DJIEMEHTBI. 3HAKU 1 bub6aunoreka IIOK
XUMHYCCKHUX AJICMECHTOB. https://m.edsoo.ru/ff0d2a6¢
7 IIpocTrie U CII0KHEIE BEIIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2be8
8 ATOMHO-MOJIEKYJIIPHOE VUCHUE 1 bubmiorexa HOK
yIap y https://m.edsoo.ru/ff0d2a6¢c
3aK0H MOCTOSHCTBA COCTaBa BEIECTBA.
9 Xumnueckast popmya BaJIeHTIIIIIOCTB 1 bubmorexa HOK
pMYyJIa. https://m.edsoo.ru/ff0d2d50
XUMHUYECKUX DIIEMEHTOB.
10 OTHOCHUTENLHAS aTOMHAas Macca.. 1 bubmnoreka LJOK



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
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OTtHocuTenbHAsE MOJIEKYJIIpHasi Macca.

https://m.edsoo.ru/ff0d2eae

11 MaccoBas 10511 XMMAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COEIUMHEHNH. https://m.edsoo.ru/ff0d323¢
12 CrapToBas KOHTpOJIbHAsI paboTa bubmorexa TIOK
p p P ) https://m.edsoo.ru/ff0d350¢c
13 KoauuectBo BemiectBa. MoJib. bubnuorexa [JOK
MounsipHast Macca https://m.edsoo.ru/ff0d5230
Ouznyecknue U XUMHUUECKHE SIBICHUSI.
Xumnueckas peakuus. [Ipusnaku n bu6nuorexa LIOK
14
YCIIOBUS NPOTEKAHUSI XUMHUUYECKUX https://m.edsoo.ru/ff0d37fa
pEaKLHA.
15 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bu6nuoreka [JOK
XUMHUYECKUE YPABHECHMUSI. https://m.edsoo.ru/ff0d3al6
16 Beruucnenus no ypaBHEHUSIM bubnmoreka [JOK
XUMHUYECKHUX PEAKLUM. https://m.edsoo.ru/ff0d3b88
K11 N
i | s s Buores 10K
A - P ’ https://m.edsoo.ru/ff0d5708
3aMeIIeHus, 0OOMEHa).
13 M.B.JIoMOHOCOB-y4€HBIN- bubnmoreka [JOK
sHIMKIoneAUCT. O000IIeHNE 3HAHUN. https://m.edsoo.ru/ff0d3f34
19 [ToBTrOpenue temsl «llepBoHadanbHbIE bu6nuorexa [IOK
XUMHYECKHE MOHATHS" https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabota Nel mo teme bubnmoreka [JOK
«BemecTBa 1 XUMUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3agyx — cmech razos. Cocra
21 BO3 Hy;a KI/II(\)/[J'IO I)or —BaneMeTH: u bubmorexa [JOK
yxa. poa https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
® o
ry | s e oot BuSores 10K
POJia {peaKit ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 00 okcuaax
73 CnocoOslI MoNTy4eHus KUCI0opoia B bubmmoreka [JOK

71a00paTOPUU U TPOMBIIIIICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

[IpumMeHeHne Kucopoa

TemnoBoit 3¢ ekt XuMUIecKoit
peaKIuu, OHITHE O

bu6mmorexa [JOK

24 TEPMOXUMUYECKOM YpaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMUYECKUX PEaKIMIX
TomnuBo (He(pTh, Yroiab U METaH).
25 3a $I3H€I§I/IC(1];03’ yxa CIIoCcoObI 231“0 Enbmiorexa TOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPALLICHUS
IIpa eckas padora Ne 3 1o TeMe
26 «IPIOI;TI:II:HHI; I’/III(:O6I/IT aHUe KI-II/ICJ:OMO a Eubmorexa IOK
Y . p poa, https://m.edsoo.ru/ff0d4ae2
W3YUYEHHUE €ro CBOMCTBY
27 Bomopoa — aneMeHT u npoctoe bu6mmoreka [JOK
BelecTBO. Haxoxaenue B nmpupoae https://m.edsoo.ru/ff0d4dd0
8 dusnyueckue U XMMHUYECKHE CBOICTBA bu6mmorexa [JOK
BojopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIOTAX M COMAX Enbmiorexa HOK
https://m.edsoo.ru/ff0d50d2
30 KonTponbHas pabota mo teme bubmmorexa [JOK
"Kucnopon,Bogopon" https://m.edsoo.ru/ff0d4dd0
31 MounsipHbiii 00BEM ra3oB. 3aKOH bu6nuorexa LIOK
ABorajpo. https://m.edsoo.ru/ff0d4f42
37 Brruucienus no XuMu4eCKuM bubmuoreka [JOK
YPaBHEHUSIM. https://m.edsoo.ru/ff0d542¢
B cie 00BEMa, KOJIMYeCTBa
33| bemecsa rasa o ero msmecriow buGmorexa LIOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brerunciaenust 00bEMOB ra3oB 1o
34 ABHEHUIO PEAKIIMK HA OCHOBE 3aKOHQ| Eubmuorexa TOK
yp . Peaxil " https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 dusnyueckue U XMMHUYECKHE CBOICTBA bu6mmorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lousarue 00 bubmuoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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WHJIUKaTOpax

https://m.edsoo.ru/ff0d59e2

Bopa xak pactBoputens. HacblleHHbIE

bubmnoreka [JOK

37 1 FICHACHIIICHHRIC PACTBOPBL. https://m.edsoo.ru/ff0d5b40
MaccoBas J10J1s1 BEIIECTBA B PACTBOPE
[IpakTuyeckas padota Ne 5 o reme
«IIpuroToBnenne pacTBOPOB C bubnmoreka [JOK
38 . . .
OIpeNeIEHHON MAacCOBOM J10JIEr https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BELIECTBA
39 3auer no Teme «Kucnopoa. Bogopon. bubnmnoreka [JOK
Bopa» https://m.edsoo.ru/ff0d6342
40 OKcHIBl: COCTaB, KiacCu(UKaIus, bubmnoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHUYECKHE CBOMCTBA
41 I(I/ICJI}Z)THLIX OCHOBHBIX U aM(OTEPHBIX bubmmorexa TIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukarus, bubnuorexa [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TorydyeHne U XUMHUYECKUE CBOWCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéBI;) Hzi)n LI)eHI/ISI XI/IMI/I‘IZEKI/IG Bubmorexa LOK
o y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckas pabora Ne 6. Pemienue
47 AKCIIEPUMEHTAIIBHBIX 3a7a4 MO TEME bu6nuoreka [IOK
«OCHOBHBIE KJ1aCChl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
48 I'enernueckas CBA3b MEXKIY KiIacCaMU bu6nuoreka [IOK

HEOPTaHUYCCKUX COCI[I/IHGHI/II‘/'I

https://m.edsoo.ru/00ad9as50
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O000I1IEHNE U CUCTEMATHA3 AL

bubmuoreka [{OK

49 3HAHUHU https://m.edsoo.ru/00ad9cb2
Kourponsnaas padora Ne3 1o teMe
50 "OCHEBHHC KJII:ICCLI HEOPraHNYECKUX Bubmiorexa HOK
o P https://m.edsoo.ru/00ad9¢ela
COeIMHEHUH
IlepBBIe MOMBITKU KIIacCU(DUKALIITH
51 xmlf)mqecxnx 2JIEMEHTOB I@IOHSI{-I‘[I/IC o Bubmzorexa IOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHbIX 2JIEMEHTOB
Ilepuonmueckuii 3aK0H U
PHOZL bu6mmoreka [IOK
52 Ilepronnueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52¢c
snemeHnToB JI. . MenaeneeBa
53 Ilepuoapl, rpymnmobl, IOATPYIIIbI bubmorexa [IOK
p - TPY ’ py https://m.edsoo.ru/00ada52¢
54 Crpoenne atoMoB. CoCcTaB aTOMHBIX bu6nuoreka [IOK
snep. M3oTomsl https://m.edsoo.ru/00ada342
CTpoeHHne 3IEKTPOHHBIX 000JI0UEK
P P . bu6mmoreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bbc
cuctemsl JI. . MengeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 10 €r0 MOJOKEHUIO B bubmmoreka [JOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanueckoro 3akoHa
57 JUISl pa3BUTHS HAyKH U NIPAKTUKU. []. bu6nuorexa LIOK
N. MenpeneeB — y4€Hbli, Ie1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPULIATETLHOCTH ATOMOB bu6nuoreka [IOK
XHMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnas xumuueckas cBsI3b bubmmorexa IIOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XuMu4ecKast bu6nuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanieHTHas HeTOIsIpHAS XUMHUYECKast 1 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [{OK
62 Crenens, oxkucieHns I https://m.edsoo.ru/00adae28
63 OKHCITUTEITbHO-BOCCTAaHOBUTEIIHHBIC 1 bubmuoreka [{OK
peakLuu https://m.edsoo.ru/00adb076
bubmuoreka [{OK
64 OKuCIUTEN U BOCCTAHOBUTEIN 1 https-/m.cdsoo.ru/00adb076
K 6ota Ne4
65 «((;I nggzzzflrgfaao;?m:nqgg;;;e 1 bubmmorexa LIOK
p ’ https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHeIil ypok. O600IICHHE 1 1 bu6muoreka [JOK
cUCTeMaTu3anus 3HaHuN https://m.edsoo.ru/00adb33c¢
67 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
63 PesepBHeIil ypok. O6001IeHNE 1 1 bu6nuoreka [IOK
CHUCTeMaTH3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KVIACC

JJIeKTPOHHBIE
Ne u(ppoBbIe
Tema ypoka UHpP
n/n KoauvecTBOo 4acoB o0pa3oBartejibHbIE
pecypcbl
KonTpoabubie, IIpakTnueckue
Bceero
padoThI padoThI
Ilepuoanueckuii 3aK0H.
IIepnoanueckas cucrema 1 bu6nuorexa [IOK
XUMHUYECKHX dj1eMeHToB []. 1. https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XUMHUUYECKUX 1 bubmuoreka [JOK
JJIEMEHTOB IEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MIEpUOJ0B
Knaccudukauus u
HOMeHK(};aT Ha 1 bubnuorexa [JOK
yP https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIIECTB
Bujapl XuMu4uecKon CBI3U U
TI/Ilbe KPUCTAJUIMYECKUX 1 bubmorexa LIOK
.. P https://m.edsoo.ru/00adbac6
penéTox
Kontponbnas padota Nel no
teme «IloBTOpeHue u 1 1
yriyOIeHre 3HaHUH OCHOBHBIX
pa3ziesioB Kypca 8 Kiaccay
Knaccudukanms XxuMuueckux
eaKqu o Ha3HHqHBIM 1 bubnnorexa LIOK
P p https://m.edsoo.ru/00adbcb0
MpU3HaAKaM
[TonsiTne 0 ckopocTn
XUMHYECKON ef)alcupm 1 Eubmaorexa IIOK
p ) https://m.edsoo.ru/00adbe9a
IToHATHE O TOMOTCHHBIX U



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

TCTCPOTCHHBIX PCAKIUAX

TloHsaTHE O XUMHUYECKOM
paBHOBecuu. DakTophl,
BJIUSIIOLLIE HA CKOPOCTh

bu6mmoreka [IOK

nuccoruanus. XUMHUECKHE

8 XAMHUYECKOW PEAKIINU U https://m.edsoo.ru/00adc28¢c
[IOJIOKEHUE XUMUUECKOTO
paBHOBECHS
OxucnuTeIbHO- bu6mmorexa [JOK
9
BOCCTAaHOBHUTEJIbHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIESCKON
10 I/ICEO na I/II/IpCI/IJ'IBHI:Ie u Bubmiorexa LOK
A THALHH. https://m.edso0o.ru/00adcd68
cJ1a0ble SJIEKTPOITUTHI
11 HMounrle ypaBHEHHS peaKIun Bubmiorexa HOK
yp peakn https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KHUCIOT
1 OCHOBAHUII B CBETE
12 [IPEICTABIIEHUNA 00 bubmiorexa LOK
pen . https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON
IYCCOIMAIIUNA
XUMHYECKHE CBOMCTBA COJIEN B
13 CBeTe MpeACTaBICHUH 00 bu6mmoreka [IOK
BIIEKTPOIUTHUECKON https://m.edsoo.ru/00add8b2
IUCCOLIUAIINU
14 Tloustue o ruapoanse coien bubmiorexa LHOK
P https://m.eds00.ru/00add9d4
15 O0001mIeHNEe U CHCTEMAaTH3aIIH bubmuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
[Ipaktrueckas padora Ne 1.
16 «lﬁ’emeHHe P bubmuoreka [JOK
https://m.edsoo.ru/00addbfa
SKCIIEPUMEHTAIBHBIX 3a]1a4»
KonTtponsHas padora Ne2 1o
P P bubmuoreka [JOK
17 TeMe «DJIEKTPOIUTHYECKAS

https://m.edsoo.ru/00addecO
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pEaKIUU B PACTBOPAX»

OO61as xapakTepucTHKa

bubmnoreka IJOK

18 rajloreHOB. X UMUYCCKHE
o https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MPUMEPE XJI0pa
XnopoBogopoa. ConsiHast

19 KHCIIOTa, XUMUYECKHE bub6mmorexa [JOK
CBOIICTBA, MTOJYUYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 mo

20 teMe «llomydyenue cosstHOM bu6nuoreka [JOK
KHUCIIOTBI, U3yUYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Berancienus no ypaBHeHUSIM

71 XUMUYECKHUX PEaKIIUn, eCITN bu6mmoreka [JOK
OJIUH U3 PEArcHTOB J1aH B https://m.edsoo.ru/00ade488
HN30BITKE

2 OO6m1as xapakTepucTuka bubnuoreka [IOK
snemMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnotponHbie MOAUGUKAITTN

23 cepbl. Haxoxnenue cepol 1 €€ bu6nuoreka [IOK
COCJIMHEHUH B MPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoIopoa, CTPOCHHCE,

24 (bHI;qufKEei XI/II;/H/I‘ICCKI/IG bubmorexa [JOK

. https://m.edso00.ru/00ade802

CBOMCTBA
Oxcuppl cepsl. CepHas

25 KHCJIO0Ta, GU3NYECKUE U bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIUH,

26 JIe)KAIIUe B OCHOBE bu6mmorexa [JOK

IPOMBIIIIEHHOTO CI0co0a
HOJYYEHHUs] CEpHOU KUCIIOTBHI.

https://m.edsoo.ru/00adec8a
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XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIleH Cpeabl
COCIMHEHUSIMU CEPbI

Briuncienue MaccoBor 10U

bu6mmoreka [IOK

27
BBIXO/JIa NPOJIYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTHKa
3JeMEHTOB VA-Tpymmsl. A30T,

28 aCIIpPOCT aHeHI/Ig}]; OpUpoe Bubmiorexa LOK
pactpocTp PHD ’ https://m.edsoo.ru/00adeeab
du3nueckre 1 XUMHYECKHUE
CBOICTBA
AmMMmuak, ero pusndeckue u

29 XUMHYECKHE c?;oﬁCTBa bubmrorexa TIOK

’ https://m.edsoo.ru/00adf004
MOJTyYeHHUe U PUMEHEHHE
[Ipaktuueckas padota Ne 3 mo
30 Terl)we «ITom qelfﬂe aMMHaKa Enbmaorexa ITOK
y . ’ https://m.edsoo.ru/00adf180
M3Y4YEHHUE €r0 CBOMCTBY»
A3oTHas KHCIOTAa, €€
31 buznyecKkue 1 XUMUIECKHEe bubmmorexa TIOK
. https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnonp3oBanue HUTPATOB U
coJielf aMMOHUS B KaYeCTBE

32 MUHEPATBHBIX YI00PCHHUIHA. bu6nuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYXaroIIe Cpeabl
COEIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 docdopHas kuciora, bu6nuoreka [IOK
bu3HYecKue 1 XUMHIECKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, ITOJIyYEHUE
Hcnons3oBanue pochaTos B

34 KayecTBE MUHEPAJIbHbBIX bubnuorexa LIOK

yaoOpeHui. 3arpsa3HeHHE
MIPUPOJHON cpenbl pochaTamu

https://m.edsoo.ru/00adfc20
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VYraepon, pacipocTpaHEHHE B

35 puUpoje, GU3HICCKUE U bubmmorexa LIOK
pupoze, _ https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOICTBA
Oxkcupapl yraeposa, ux
W3UYECKHE U XUMHUYECKHUE
36 g)BoﬁCTBa OKOJIOTHYECKHE Bubmiorexa LIOK
) https://m.edsoo.ru/00adfebe
po0JIEMBbI, CBSI3aHHBIE C
okcuaom yriepoza (IV)
37 VYrojapHas KUCIIOTa U €€ COJTH Bubmiorexa LIOK
https://m.edso00.ru/00ac006¢
[TpakTudeckast paborta Ne 4 o
teme "llosydeHue yriekuciaoro bu6nuoreka [JOK
38
raza. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHAaT-MOH"
[TepBoHavanbHEIE HOHATHS 00
39 0 l?aHI/I‘IeCKI/IX BeIeCTBaX Kak O Bubmzorexa LIOK
p https://m.edsoo.ru/00ac054¢e
COCIMHEHUSIX YIJIepoaa
40 KpemHuuii u ero coequHeHus bubmiorexa HOK
p https://m.edsoo.ru/00ac080a
[TpakTruueckas pabota Ne 5.
41 Pemenue skcniepuMeHTanbHbBIX bu6nuoreka [IOK
3a7a4 mno reMe «Baxneiine https://m.edsoo.ru/00ac0bf2
HEMETAJIBI U UX COEIUHEHUIY
KonTpoinbHas padora Ne3 mo
42 TEME I<)<Ba>1<HeI71me/Ie HEMeTaIbl Bubmiorexa LIOK
https://m.edsoo.ru/00aec0el8
U UX COEIUHEHUS
OO011as XxapakTeprucTUKa
XUMHUYECKHUX DIIEMEHTOB —
MeTaIoB. MeTauinueckast
bu6mmorexa [JOK
43 CBS3b U MeTaJlJINUecKas

KpUCTAJUIMYECKas pelIéTKa.
dusznueckue cBoiicTsa
METAJLIOB

https://m.edsoo.ru/00ae103e
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XUMHYECKHE CBOUCTBA
METAJIOB.

bu6mmorexa [JOK

44 DNEKTPOXUMHUECKUN Psifl https://m.edsoo.ru/00ae1156
HaNnpsoKeHUH METAILJIOB
OO01ue cnocoOb! MOTyYEHUS
MeTaiuioB. CIiaBhl.
45 Brruucnenus no ypaBHeHUSIM bubnmoreka [JOK
XMMHYECKHUX PEaKUUi, €CIIn https://m.edsoo.ru/00ael156
OJIMH U3 PEareHTOB COJACPIKUT
IPUMECH
46 ITousTre 0 KOppO3MH METAIIOB Bubmiorexa IJOK
pp https://m.edsoo.ru/00ael278
bubmuoreka [{OK
47 Ilenotnpie MeTaIb! https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPHUS bu6nuoreka [JOK
M KaJaus https://m.edsoo.ru/00ae14b2
49 [lenoyHO3eMeNbHbBIE METAJLIbI bubmuoreka [IOK
— KaJbIIMHA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiine coeiuHEHUs bubnmuorexa [JOK
KaJIbIIUA https://m.edsoo.ru/00ael5e8
51 O0001IeHre U cCUCTEMaTU3ALIHS
3HAHUU
57 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmnoreka LIOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
IIpakTrueckas padora Ne 6 o
53 Tell)we "}KéCTKOCI”)FB BOJBI U bubmmorexa LIOK
.. " https://m.edsoo.ru/00aclae8
METO/Ibl €€ YCTpaHEHHUS
. bu6mmorexa [JOK
>4 AJIOMUHHAA https://m.edsoo.ru/00aeclc64
55 AmMdoTepHbIe cBOWCTBA OKCHIA bubmmoreka [JOK
U TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubauoreka [JOK
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https://m.edsoo.ru/00ae1d86

OKcuIbl, THIPOKCUIBI U COJTH

bu6mmoreka [JOK

57
xenesa (I1) u xenesa (111) https://m.edsoo.ru/00ae35¢6
53 O06o001IeHre U CUCTEMaTU3 AL
3HaHUH
[IpakTuueckas padora Ne 7.
59 Pemienne skcnepuMeHTATbHBIX bubnmorexa [JOK
3a7a4 o TeMe «Baxkuennine https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COSTUHEHUSDY
Brruucienus mo ypaBHEHUSIM
XUMUYECKHUX PEAKLUN, ECIIU
OJIMH U3 PEareHTOB JaH B
60 I/é[GBITKeI;IJII/I cojie fichT Enbmiorexa TOK
A1eP https://m.edsoo.ru/00ae1750
npuMecH. Berancnenus
MacCOBOM J0JIM BBIXO/1a
MIPOJIYKTA PEaKIMH
61 O00011eHre U CUCTEMAaTU3ALIIS
3HAHUH
KontponbHas padota Ne4 1o
62 Teme «BakHele MeTauibl U
UX COCTMHCHHUS
63 BemectBa u matepuansl B bu6mmorexa IJOK
MIOBCEIHEBHOU KU3HU UeI0BEKa https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsI3HEHUE bu6nuoreka [IOK
64 .
OKPYJKalOIleH CpeJibl https://m.edsoo.ru/00ae4270
65 Ponb Xxumuu B permeHun bubnmoreka [JOK
HKOJIOTHUECKUX MPobIIeM https://m.edsoo.ru/00ae4270
66 PesepHblit ypok. O0o01menue bub6mmoreka [IOK
Y CHUCTeMaTH3alvs 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepsHslit ypok. O600muieHue bubnuorexa LIOK
Y cUcTeMaTHu3allus 3HaHui https://m.edsoo.ru/00adb33¢
68 PesepBHbIil ypok. O0001IeHHe bubnuoreka [JOK
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

" Kumus, 8 kimace/ Pymsuruc I'.E., ®enpaman @.I'., AkiimornepHoe o0IIeCTBO
«M3marenscTBO «IIpocBemenne»

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I'., AkiinonepHoe o0I11ecTBO
«3narenbctBo «IIpoceemenuen| |

(. ]

O
METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

.0

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET
(AL, http://www.alhimikldpencTaBnens! cieayronie pyOpuKu: COBEThI
a0UTYPUEHTY, YUUTEII0O XUMUHU, CITPABOYHUK (OYEHB OOJIbIIas 0100pKa Ta0IuIL
U CIIPABOYHBIX MAaTE€pPUAJIOB), Bec€nasi XMMUs, HOBOCTH, OJIUMITHA/IBI,
KyHCTKamepa (Macca UHTEPECHBIX HCTOPUUYECKUX CBEJCHUI).

2. http://www.hij.ru. XKypHan «XuMus 1 *U3Hb» MOHSATHO U 3aHUMATEIHHO
paccka3bIBaeT 000 BCEM MHTEPECHOM, YTO IPOUCXOAUT B HAyKe U B MHpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHbIH KypHan « XUMHKHU U
XUMUS», B KOTOPOM MPECTABIEHO MHOKECTBO OMBITOB MO XUMHUH,

3aHUMATEIbHOU I/IH(bOpMaI_II/II/I, HOSBOHHIOHICfI YBJICYDb YUCHHUKOB



IKCIIEPUMEHTAIIPHON YacThIO MPEIMETa.

4. http://c-books.narod.ru. BceBo3morkHast TuTeparypa mno XumMuu.

5. http://www.prosv.ru/. [Tocobust nst yganuxcsi, B TOM YUCIE U IS
NOATOTOBKH K utoroBoit arrectauuu (OI'D u EI'D), MmeTonnueckue nocooust st
yuHTeNed, HayYHO-TIOYJISIpHAS IMTepaTypa 1Mo XUMUH.

6. http://1september.ru/. XKypHan ais yauteneit u He TOJIbKO. bosbIoe
KOJIMYECTBO PabOT YICHHKOB, B TOM UHCJIC U UCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mKOIbHBIN TOPTaT
CO CCBUTKaMHU Ha 00pa30BaTeIbHbIC CAUTHI IO XUMHH.

8. www.periodictable.ru. COOpHHK cTaTeit 0 XUMUYECKUX DJIEMEHTAX,

WJUTFOCTPUPOBAHHBIN SKCTIEPUMEHTOM.
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