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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (penepanbHOI pabouel mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIICMIMM TpenojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MOPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHs, BOCIHTAHHS ¥ Pa3BUTHA OOYYAIOIMMUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pazzenaM M TeMaM MPOrpaMMbl 1O XHMHH, ONPENEsSeT KOJIWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU coepKaHus, PEKOMEHYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHUU C YU4€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEM O00yYaloluXCsi, OMNpeAeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHME XWMHH CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XMUMHUEHU MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PYHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4uyeOHOW  JIesTeIhHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B pOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOImMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00Yy4AIOIIHUXCS.



JlanHbIe HampaBlIeHWS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CIECTIM(PUKON
colepKaHusl  yd4eOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCS  TEAarOrMYecKH
aIalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKH XUMHUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IEPBOHAYATIBHBIX TMOHATHN XUMHUU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSTUH
OpTraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMHUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIMUILY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TOpelcTaBlieHUd 00 BIEKTPOJUTHYECKON JUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHSIS ()YHKIIMU OOBICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHS U MTOTYUYEHHS U3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABICHNUS] O XUMUYECKOW COCTABIIAIONICH HAYYHON KapTUHBI MHUPA B JIOTHUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHWe XMMHUU MPOUCXOJUT C MPUBICYEHUEM 3HAHUN U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuid mupy», «buomorus. 5—7
KJIACChI» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHM TPOUCXOAUT (QOopMHUPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHUSI, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTO TMpeaAMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEHIIMX (PAKTOB, MOHSTHH, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM, TOCTYITHBIX
000011IeHHI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAayKH, B MPUOOILIEHUU K
Hay4YHBIM METOJaM IO3HAHUS MPU U3YUYCHUU BEIIECTB U XUMHUUYECKUX PEaKIHii, B
(dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIHHBIX YMEHHM U X TPUMEHEHUU B Y4€OHO-
MO3HABATENILHON M y4eOHO-UCCIIEN0BATENHLCKON JIEATEIbHOCTH, OCBOCHUH TIPABHII
0e30macHOro o0parieHus ¢ BeeCTBaMH B TTIOBCETHEBHOM KU3HU.



[Tpu u3yyeHun XMMHUU HAa YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHUSI BaKHOE
3HaYeHHe MPUOOPEN TaKUE 1IeNH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0yJaromuxcss K CaMOCTOSTEIbHOM IM03HABATEIbHON JESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CITIOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITUMUCS
OTbITa Pa3HOOOPA3HON NEATENTLHOCTH, IMO3HAHMS M CAMOIO3HAHUSA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBSCHATH U OICHUBATH SIBJICHUS
OKPY’KaIOIIer0 MHUpa, MCIHOJB3YS 3HAHWUS U OIBIT, MOJYyUYEHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATH UX MIPH PEIICHUH MPoOIeM B TOBCETHEBHOM KU3HU U TPYIOBOU
JIeSITEIbHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHHUCTHYECKHX OTHOIICHUH,
MOHMMAHUS [EHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMs OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JaJbHEWUIIETO
oOy4eHus.

Oo1ee 9rCIo 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHusa. Kiaccuduxanus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SBJICHUH, HAOIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3Y4YeHUE CIOCOOOB pa3JesieHHs] CMECEH: ¢ MOMOILBI0 MAarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KuUciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4enoBeka. KpyroBopot BOAbI B IpUpoOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcugoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEKIY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (moxkapa), 03HaKOMJICHHE C 00pa31iaMH OKCHJIOB U OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOXKHO MCIIOJIb30BAHUE BHUJEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEWTpanu3aluu, MOJyYEeHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aieMenToB JI. WU. MengeneeBa. CtpoeHne aTroMoB. XMMHYECKasl CBSI3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMmpOTEPHbIE OKCUIBI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menzaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpornecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUYHOCTb, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunres, Apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJIBI XMUMUYECKOW CBSI3U. THIBI KPUCTAINIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYAaCTHUIO KaTaln3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonstne o karanuse. [loHsTHEe 0 XMMHUUECKOM paBHOBeCHU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HCIOJb30BAaHHEM  METOJIa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, UCCIEIOBAaHHE AIIEKTPOMPOBOIHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa3oBaHUE BOJIbI), OMNbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTtanibl 4 MX coeIMHEHUSA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMH, uiesnodamu). Xuopooaopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHH oKucieHus. CTpoeHue W (pU3MYecKue CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakluus Ha Cyib(haT-uoH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapakrepuctuka s1eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUe U XMMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, Gu3muecKkue U XUMHYECKHE CBOWCTBA, IMOJyYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHE CBOWCTBA. AcopOLHs.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue mpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA A(d@ekT. YroapHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUMYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: )KMpax, OeJKax, yriieBojax — 1 ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B pupoje. O0uiue mpeacraBieHust 00 OKCuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAIOB B MOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOoB M HUX COEJUHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHAEOMATEPHUANIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJIoICHUE TIpoliecca OOYTIIMBaHUs caxapa Mo 1eUCTBUEM KOHLIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO MCIIOJIb30BaHUE BUIECOMATEPUAIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOW KHUCJIOTHI C MEJbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM NPOTHBOTA3a, IOJIYYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BakHeliine HeMeTalibl U HX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtaynyeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CriaBsl (CTallb, UyTYH, TIOPATIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanusi). OKCUJIBI U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJ€HUE B Ipupojie. PU3NUECKUE U XUMUYECKUE CBOMCTBA MAarHus U



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, cTpoeHHE atoma, HaxoxiaecHue B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U cosin kene3a (1) u xemnesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MATHUS, KAJIBIUS, AIFOMUHUS, IIMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
HCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakiuii B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuaoB (CTEKJIO, CIJIaBbl METaJUIOB, MOJIMMEpPHbBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, MOJIE3HbIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS MPOTPAaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU M HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IMpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE ONbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMO0Opa3oBaHHWIO, MPOEKTHOM U  HCCIIENOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHIO Mpodeccuil U TpyJa pa3iiuyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOUIEHHE K MPUPO/IE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYALIMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS TJIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeaMETOB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATCILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aMMOCBS3b C JPYTMMHU IOHSATHUSMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHIAYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yiabTaT, POopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (pOPM MPEACTABICHUS, MOJyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3alpOChl NMPU TMOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PAa3JIUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B TIpolecce Y4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIK) TUCKYCCUH) TIO CYILIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIAaCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIU JAESITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUH 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW oOmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJi1 BeIIeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacmnpeneneHnue uX 1Mo AIEKTPOHHBIM CJIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHUEe, CHUCTeMaTU3alluio, Kilaccu(uKkaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BaHUS XUMHUECKOU MOCYA0U U JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OMpeAeNEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy oOyuenus B 9 kj1acce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIPHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHe, oOOpaTuMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4decKas ), KpucTaindeckas penéTka, Koppo3us METAJIJIOB, CIIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3U (KOBaJICHTHAs, HWOHHAs, MeETa/UIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manesle W OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOANUECKOM TabIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIMHEHUHN B Mpelesax MaJlbIX MEPUOAOB U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS X aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHUIO CTEMEHEH OKHUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMAIMU  KHUCJIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUH
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOIo 3jieMeHTa Mo ¢Gopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
obopy/ioBaHMEM, a TakKXe TMpaBuiaa oOpalleHuss C BeIIeCTBaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJ-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3alINIO, BBISIBIICHHE PUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.edso0o.ru/7f41837c
Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nuoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACChI bu6mmoteka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [IOK
3.1 XHMHYECKHX S11eMeHTOB JI. 11 ! https://m.eds00.ru/7f41837c
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKUCIATEIILHO- 8 bubmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubnnoreka IIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnuorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [JOK
yenoBeKa. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousiTre 0 MeTOAAaX MO3HAHUS B XUMUHU 1 bubmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTrueckas paborta Ne 1 «IIpaBwiia paboTh
3 B 1a00paTOPUH U IPUEMEI O0pAILIEHHS C 1 1 Bubmaorexa [JOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
UYuctele BemiecTBa U cMecu. CriocoOsl bubnuorexa [JOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 1 bubmmorexa [TOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnnoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIECTBA 1 bubmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYIIIPHOE VUCHUE 1 bubmorexa [IOK
yip yi https://m.edsoo.ru/ff0d2d50



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
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
nMuueckas popmysa. BareHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHUYECKHUX DJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecrBa. Mosabs. MossipHas bubnmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Brruncienus KoaudecTBa, MacChl BENECTBA bu6mmoreka [JOK
110 YPABHEHUSIM XUMHYECKUX PEaKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [TOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONIETUCT O6ogﬂI eHHe U bubmmorexa [OK
H AHCT: HVI https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alys 3HaHui
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
X X bubmuorexa [JOK
21 Kucnopon — snemMeHT u mpocToe BEIIeCTBO.

O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKkIuyu OKUCIICHHUs, TOPEHNE) bubmmorexa [JOK
POAA 1peaitl > TOPCHHC). https://m.edso0.ru/ff0d4614
ITousiTie 00 OKcHIax
CnocoObl IToTy4eHHs KUCIIOpOoa B
23 nabopaTopuu ZILIH OMLIH_UIGHF;{OCTI/I bubmmorexa HOK
patop P ' https://m.eds00.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 IIOHSATHE O TEPMOXUMHYECKOM YPaBHEHUHU bubmorera [JOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 : a, CIIOCOOBI lro bubmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
IIpakTnueckas padora Ne 3 mo Teme
26 <<1—I;0J'I eHue 1/12061/1 aHHue KUCIopoaa bubmorexa [IOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bomxopon — a51eMeHT 1 MpoCTOE BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsTre 0 KUCIIOTaX U COJISX bubmorexa LOK
https://m.edsoo.ru/ff0d50d?2
30 CrniocoOsI osTydeHus BOAOPOa B bubnunoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «ITonyuyenne u coOupaHue BOAOPOIa bubmorexa [JOK
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3Y4YECHHE €r0 CBOMCTBY
32 Mounsipablii 00BEM razoB. 3akoH ABOrajpo bubmmorexa [OK

https://m.edsoo.ru/ff0d542e
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Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA

33 rasa I10 €ro U3BECTHOMY KOJIMUECTB bubnnorexa [IOK
. y 4 https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 €aKI[MU Ha OCHOBE 3aKOHA 00BLEMHBIX bubnnorexa [IOK
P 1 https://m.eds00.ru/ff0d5708
OTHOIIEHUN Ta30B
35 dusndeckre U XUMHUYECKUE CBOMCTBA BOJIBI bubmmorexa [IOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubmuorexa [JOK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackimeHnHbie u
37 HEHAaCBIIIIEHHBIE pacTBOPLL. MaccoBast 101 Eubmiorexa OK
B p ppL a https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
IIpaktruueckas padora Ne 5 mo treme
38 «TI; I/IFOTOBJ‘ICHE@ aCTBOPOB C OIPEAEIIEHHON buGnnorexa [IOK
P o o P p ped https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KaccupuKaus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenune u XxuMudeckue CBOMCTBA
41 KI/ICJI}Z)qTHLIX OCHOBHBIX U aM(OTEPHBIX bubnmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUIIOB
42 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA bubmuorexa [IOK

OCHOBaHU

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonmydyenne 1 XMMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa HOK
ya https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnunoreka [JOK
MOJyYECHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnunoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHCHHUI)
48 I'enernueckas cBsA3b MEKY Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
B H https://m.edsoo.ru/00ad9ch2
KonrponsHasg padora Ne3 1o Teme
50 "OCHEBHBIG KJ'II;CCBI HEOPraHUYECKHUX buGmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COeTMHEHH I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHUYECKHNX 3JIeMEeHTOB. IToHsgaTHE O mnax bubmmorexa [TOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX BJIEMEHTOB
ITepnommueckuii 3axkoH u Ilepnoandeckas
52 cnfTeMa XAMUYECKUX SHCMGII;TOIJ; I N bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ileproasl, TpyMIIBL, HO, TIBI bubmorexa [IOK
PHOJBL, TPYHIIRL, HOATPYI https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. COoCTaB aTOMHBIX SIJIED. bubnmoreka [JOK

N30TOo118!

https://m.edso0.ru/00ada342
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https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada342

CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

. bu6mmoreka [JOK
55 anemeHToB llepuoauyeckoit cucremsr /1. U. https://m.e dsogru 100adagbe
Menpeneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
56 ero nosioxeHuto B [lepuoanueckoit cucreme bubmoreia OK
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa aJis
57 pa3BuTUA HAayKu U npaktuku. . 1. bubnuorexa [IOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPHUIIATEILHOCTh ATOMOB bu6mmoreka [JOK
XAMHYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honrast xumireckas coasb https://m.edsoo.ru/00adac34
60 KoBasieHTHast mossipHast XMMUYECKasi CBS3b bubmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBasienTHast HeMosipHasi XUMUYECKasi CBSI3b bubmorexa HOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHE okHCeHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH bubmmorexa LOK
https://m.edso0.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTEIN bubmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 o teme «CtpoeHue bubnnoreka [JOK
atroma. XHUMHUYECKasl CBS3b» https://m.edsoo.ru/00adb486
66 O06o00menre 1 cuCTEMaTH3alns 3HAHUH 110 bubmuorexa [JOK

Kypcy

https://m.edsoo.ru/00adb33c
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67 O06o001IeHre U cuCTeMaTU3allus 3HaHUH. 1 bubnmoreka [JOK
Pewenne 3anau. https://m.edso00.ru/00ad9ch2
68 O06001IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [JOK
3Hanuil. TectupoBanue https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuuyeckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 crucTeMa XuMHU4Yeckux anmemeHnToB [1. 1 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XUMHUYECKHUX DJIEMEHTOB IEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMu4ueckoi CBS3U U THIIBI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme
5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
5 Knaccudukanms XuMuueckux peakiifii mo 1 bubmuoreka [IOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMUYECKON PEAKIUN.
7 TlonsATHE 0 TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmorexa HOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
3 @DakTOpHI, BIUAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XUMHYECKOHN PCAKIUN U ITOJIOKECHUEC
XUMHYCCKOI'0 paBHOBECUS

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



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

9 OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC bubnunoreka LIOK
peakuu https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON JUCCOLMALIUY. bubnuoreka [JOK

10
CusbHbIe U clladble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68

11 HMounrie ypaBHEHUS peakIyuil bubnnorexa LHOK

yp peakl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHUH
12 B CBETE IPENCTABICHUNA 00 Bubmaorexa ITOK
p N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
XHUMHUYECKUE CBOIICTBA COJIEH B CBETE
13 MIPEACTABIIEHNAI 00 DIIEKTPOIUTHUECKON bubmorexa HOK
e p https://m.edsoo.ru/00add8b2
IUCCOLIMAIAA
14 ITousgTre o TUAPOIN3E COIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
= 8 https://m.edsoo.ru/00addd12

16 [TpakTuyeckas padora Ne 1. «Pemienue bubmmnoreka HOK
JKCIIEPUMEHTAJBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbHnas pabora Ne2 no teme

17 «IIIEKTPOIUTHYECKAS TUCCOIMALHS bubmorexa HOK

o ) https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIMH B PACTBOPAX)»

18 OO0m1as XxapakTepuCTHKa rajJoreHoB. bubnnorexa [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ConsHas KUCIIOTAa,

P P N bubmuoreka [{OK

19 XUMUYECKHUE CBOWCTBA, MOTyUYEHUE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00addd12
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[IpakTuueckas padora Ne 2 o reme

bubnunoreka LIOK

20 «ITonmyyeHue COATHON KUCIOTEI, H3yUYEeHUE
. y? i https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncienus mo ypaBHEHUSIM XUMHUECKUX
21 €aKLUi, €CJIM OJIMH U3 PEarcHTOB JaH B bubmorexa LIOK
p ’ P https://m.edsoo.ru/00ade488
U30BITKE
29 OO0mas xapakTepucTuka 3JeMeHTOB VIA- bubnmnoreka HOK
IpyHIIbI https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxox(i[eHHe cephbl Hq::é coenHHeII){Hﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHE CBOICTBA cephbl
24 CepoBogopoi, cTpocHHE, PU3HUECKUE U bubmmoreka [JOK
XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepsl. CepHast KMCIIOTa,
25 ¢du3nUecKrne 1 XUMHYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMHUECKUE peaKIiy, Jexaliiue B OCHOBE
26 IPOMBIIIJIEHHOTO CII0C00a MOTyYeHUs bubmuorexa [IOK
CEepPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI
97 Breruucnenue MaccoBO# JJOIM BBIXOJ1A bubmmoreka IIOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHToB VA-
08 rpynnsl. A30T, pacpoCTpaHEHHE B bu6muoreka [JOK
npupoze, (pU3NUecKue U XUMU4YECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHUak, ero ¢puznyecKue 1 XuMHYeCcKue bu6muoreka [IOK

CBOMCTBA, ITOJIy4Y€HUE U IPUMEHEHUE

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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[IpakTuueckas padora Ne 3 o reme

30 «Ilomydyenne amMmmuaka, U3y4eHue ero bubmmorexa [JOK
i > 1Y https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas Kuciora, e€ Gu3nvecKue u bubnmnoreka HOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS

32 B KQ4e€CTBE MUHEPAJIbHBIX YI0OPEHUH. bubnmnoreka HOK
XHUMHYECKOE 3arpsA3HEHUE OKPYKAOLIECH https://m.eds00.ru/00adf518
CpeIbl COCTMHECHUSIMHA a30Ta
®ochop. Oxeun dpocdopa (V) u pochopnas

33 KHCJIOTa, PU3HYECKUE U XUMUUYECKHE bubmorexa HOK

o https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4ECHUE
Hcnons3oBanue ¢pocdaToB B KaUeCTBE
34 MUHEpaIbHBIX yI0OpECHHH. 3arps3HeHne bubmmorexa [JOK
PATBHBI YOO P https://m.eds00.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepona, pacipocTpaHEeHHE B IPUPOJIE, bubmuoreka [IOK

35 .
du3HYecKre U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u

36 XHUMUYECKHE CBOMCTBA. DKOJOTHYECKHUE bu6nmorexa LIOK
po0JIeMbl, CBSI3aHHBIE C OKCHUJIOM YIJepoaa https://m.edsoo.ru/00adfebe
(V)

bu6nmorexa LIOK
37 VYronbHast KUCiI0Ta U €€ Colu
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
| bubnunorexa LIOK
38 [Tony4yeHne yrieKkucioro rasa.

KauectBennast peakuus Ha KapOoHaAT-HOH"

https://m.edso0.ru/00ae027¢
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[TepBoHauanbHBIE MOHATHS 00

39 OpPraHWYECKUX BEIIECTBAX KaK O bubmorexa OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YIIIepo1a
40 Kpemnuii u ero coenunenus buGnuorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 HKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubmmoreka [JOK
«BaxHeie HEMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCAUHCHHMS
KonTtponsnast padora Ne3 o teme
42 «Baxknennine HeMeTaIbl U UX bubmorexa OK
https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
43 3JIEMEHTOB — METaJIJIOB. MeTaimnueckas bubmuoreka [{OK
CBSI3b M METAJUIMYECKAs KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XHUMHYECKHE CBOMCTBA METAJLIOB.
44 DNEKTPOXUMHUYECKUH Psiji HallpsHKEHUN bubmmorexa LIOK
https://m.edso0.ru/00ae1156
METaJIOB
O6111e cnocoObl MOTYyYSHHsI METaLIOB.
45 CnnaBel. Beruncnenus no ypaBHEeHUsAM bubmuoreka [IOK
XAMHMYECKUX PEAKIUM, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT MPUMECH
46 [TonsiTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK
https://m.edso0.ru/00ae1278
bu6nunorexa LIOK
47 Wenorrsie MeTamIE! https://m.edsoo.ru/00ae14b2
bubnunorexa LIOK
48 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTHSI

https://m.edsoo.ru/00ae14b2
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[llenouHo3emMeIbHBIC METAIITBI — KAJIbLHK 1 bubnnorexa [{OK
49 .
Maraui https://m.edsoo.ru/00ael5e8
50 Baxxueiime coefUHEHUA KAJIbLUSA buGnuorexa [IOK
https://m.edsoo.ru/00ael5e8
51 O0001Ienre U cucTEMAaTH3alNs 3HAHAN
bu6nmoreka [IOK
52 JKECTKOCTD BOIBI M CLIOCOOBI €€ yCTpaHEHUS
A yerp https://m.edso0.ru/00ae1886
[TpakTuueckas padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €8 bubnnorexa [JOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmuoreka [IOK
54 ATroMUHUN
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneszo
https://m.edso0.ru/00ae1d86
57 Oxcunsl, runpokcuabl u conu xxenesa (1) u bubmmoteka IIOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
[Tpaktuyeckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHEIX 3a/1a4 110 TEME bubmorexa LHOK
p . s https://m.edsoo.ru/00ae3de8
«Baxueime MeTalIbl 1 KX COETUHEHUI
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIMi, eCJIM OJMH U3 PEAreHTOB JaH B
60 E36LITKe WM COJIE )KI/ITII)'I HMECH bubmrorexa LIOK
Aep . p ’ https://m.eds00.ru/00ae1750
BrrunciieHns MaccoBO 0JIM BEIXOOA
MPOYKTA PEAKITUU
61 O00011eHNEe U cUCTEMATH3AINs 3HAHUHI


https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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Kontponsnast padora Ne4 o reme

62 «Baxxuenmme MeTauTbl ¥ X COSAMHEHUS L
63 BemectBa 1 maTepuainsl B IOBCEIHEBHOM 1 bubnmnoreka HOK
JKA3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOILEH 1 bubmmoreka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B penieHnH 3KOJI0IrMUECKUX 1 Bu6muotexa [JOK
npo0emM https://m.eds00.ru/00ae4270
66 O06o001IeHNEe U CUCTEMAaTH3alUsl 3HAHUH 110 1 bubmuoreka [{OK
Kypcy https://m.edsoo.ru/00ae0dOa
67 O00011IeHNE U CUCTEMATU3ALUs 3HAHUI. 1 bubnunoreka LIOK
Pemenue 3agau. https://m.edsoo.ru/00adb33c
68 O06o001IeHre U CUCTEMAaTH3al|sl 3HAHHM. 1 bubnuorexa [IOK
Hrorosoe TectupoBanue https://m.edso0.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xummus, 8 kinacce/ ['abpuensu O.C., OctpoymoB N.I'., CnagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»
Xumus, 9 kiace/ I'abpuensa O.C., OctpoymoB N.I'., Ciiankos C.A., AKIMOHEPHOE 00IIECTBO
«3marenscTBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metoanueckoe nocodue. 8 kiacc (aBropsl O. C. I'abpuenss, U. I'. Octpoymos, C. A. Cnaakos)
Mertonudeckoe mocooue. 9 kmace (aBropst O. C. I'abpuensa, U. I'. Octpoymos, C. A. CrnaakoB)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/
https://oge.fipi.ru/os/xmodules/qprint/index.php?proj=33B3A93C5A6599124B04FB95616C83
5B

https://www.yaklass.ru/p/himija/8-klass

https://www.yaklass.ru/p/himija/9-klass






