MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MKY "¥YnpayieHue 00pa3oBaHusi aAMUHUCTPANUN TamTarojbcKkoro

MYHHUIIUINIAJIbHOTO paioHa'"

MBOY COHI Ne 15 Tamraroabsckoro MP

’/t\‘f‘l OOKYMEHT !'IO,E[I'IMCAH
bc BNEKTPOHHOWM NMOANUCLIO
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
METOIUYECKAM 00bEeTUHEHUEM negarornyeckum coerom MbOY nupexrop MBOY COLI Ne 15
yuurteneid EHIL] COMI Ne 15
npotokoi Nel ot «30» 08 2024 r. E.A.Boapbix
H.A.Bypkosa npuka3 Ne 39/5 ot «30» 08 2024 1.

npotokoa Nel ot «30» 08 2024 r.

PABOYASI [IPOTPAMMA
(ID 2406690)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

JU1s1 oOyyaromuxcs 8 — 9 kimaccon

Cocrasutens Yepnsbiesa E.E.

Myunapi6am 2024



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (eaepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBIECHUE O IENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNbHOE NPEIMETHOE COZEpkKaHUe, IPEIyCMAaTPUBACT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM MPOrpaMMbl 110 XUMUH, ONPEAEISeT KOIMUECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJaromuXCsi, OMpeessieT BO3MOXKXHOCTH MPEAMETa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOIN MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YypOBHE ILeNel H3ydeHUs IMpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JeSTEIbBHOCTH 00YyYaroIIerocs 1o OCBOCHUIO Y4EOHOIO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH 11 (pOpMHpPOBaHUS MUPOBO33pEHUsI 00y4darolerocs, ero
IpeCTaBIeHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH
IPEJCTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUM BEIECTB B NMPHUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTHUECKOH, MUIEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peaju3alii BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOI rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOM  yueOHON  JesATeNbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIE/IOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
poeCCHOHAIBHON JEATENHHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUIEHHS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJIA/1a Ha €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHHUU

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLTHXCS;



CrocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
o0yyJarouuxcs.

JlaHHble HampaBieHHs B OOYyYEHMM XUMHM 00€Cle4MBaIOTCS CHelM(UKON colepikaHus
y4eOHOro ImpeaMera, KOTOPBIM SIBJISETCS IMEeJarorn4eckd aJalTHPOBAaHHBIM OTPaKEHHEM
0a30BOM HAyKU XMMUU Ha ONpPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIKUMUCS CUCTEMbI N1€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl IPOrpaMMbl MO0 XMMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOI'O
noaxoja kK e€ mzydenuro. CopepiaHue CKJIQJbIBACTCSI U3 CUCTEMbl MOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuMHuYeckod peakuuu. OOGe 3TU CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX NPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMWY,

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTaBIECHUN 00 AJIEKTPOIUTHUECKON AUCCOMAIIMM BEIIECTB B pACTBOPAX.

Teopernueckne 3HAHMSA PACCMAaTPUBAIOTCA HA OCHOBE OSMIIMPHYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MPAKTUYECKOT0 IPUMEHEHUS U MOTYYeHHs U3ydaeMbIX BEILECTB.

OcBoeHME MpOrpaMMbl IO XHUMHUHU CIOCOOCTBYET (DOPMHUPOBAHHMIO TPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3ydueHne xummun
MPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUNW W3 paHee M3YUYEHHBIX YYEeOHBIX MPEAMETOB:
«Oxpyxarommii Mmupy, «buonorus. 5-7 knaccel» u «Pu3muka. 7 Kjaace.

[Tpu u3yyeHnH XMMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOHN NEATETLHOCTH YeloBeKa U KaK OHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajlada y4eOHOro mpeaMeTra COCTOUT B (POPMHUPOBAHUU
CUCTEMBbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
nprOOIICHNHN K HAYYHBIM METOJIaM MO3HAHMS ITPU U3YYEHHUH BEUIECTB U XUMHUECKUX PEaKIUid, B

GbopMUPOBAHUM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX TNPUMEHEHHMH B Yy4eOHO-
3



MO3HABATEIIbHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil OE30M1aCHOTO
oOpallieHus ¢ BEIIECTBAMHU B [TIOBCEIHEBHOM KU3HHU.

[lpy M3ydyeHMM XMMHUU HA yYpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
MPUOOPENHN TaKKe LEH, KaK:

— (popmHupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY IPHHATUIO PEHICHWH, CHOCOOHOW ananTUpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

— HAaNpaBJICHHOCTh OOY4YEeHHMsS Ha CHCTEMaTHYeCKoe MpUOoOIIeHne O0O0ydJaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4YHbIM  METOAaM  MO3HaHUS,
(OpMHPYIOITM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieyeHue YCIOBHA, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIUMHUCS OIIbITA
pa3HoOOpa3HON AeATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETESHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBHON U €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, B TOM
yyuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
IIOBCEIHEBHOM JKHU3HM U TPYIOBOH J1E€ATENBHOCTH;

— (opmupoBaHue y 00y4aronuxcs ryMaHUCTUUECKUX OTHOLIEHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKMX 3HAHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 3J0POBbS M OKPYXArOLIEW MPUPOJHOU
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTUM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HANPaBICHHOCTH JTATbHEHUIIIEro o0yueHusl.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B § kiacce — 68 yacoB (2 yaca B Hejleno), B 9 kinacce — 68

yacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBbYYEHUA

8 KJIACC
IlepBoHayaibHbIe XHMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJlOBeKa. XMMHS B CUCTEME HayK. Tema u
BeulecTBa. dusnueckue cBoWcTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJICKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMoOCBs3b KOJIMYECTBa, MAacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BenecTBa. Pacd€rel o hopMmynaM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XuMUueckue ypaBHeHus. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TMOCYJOM, MpaBHIaMH pabOThl B JIAOOpAaTOpPHH M MpUEMaMHU
oOpatieHus ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, H3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPTaHUYECKUX BEIECTB, HAOMI0AeHHEe (PM3HUECKUX (TIJIaBICHHUE BOCKA, TAsTHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOUM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBICHUH, HaOII0IeH e
W ONHWCAaHWE TPU3HAKOB TMPOTEKAHMS XUMHUYECKHX peakuuid (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHUIIOM Oapusi, pa3ioxeHue ruapokcuaa meau (I1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM conu Menu (ll), msydenme crmocoOoB
paszesieHusi CMecel: C TOMONIBI0 MarHuTa, (UIBTpOBaHWE, BHIAPWBAHWE, AUCTHIUIALINS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKA TOBAPEHHON COJHM, HaONIOJIEHHEe U OIMHCaHue
pEe3yNbTAaTOB MPOBEJAEHUSI OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHUE
MoJIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKHUE CBOWCTBA (pEaKIud TOPCHHUS).

Oxkcuapl. Ilpumenenue xucmopoma. CrocoObl MOTyYeHUS KHCIOpojaa B JjabopaTopuu U



npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alIoTporHas MOAU(pUKAIUS
KHCJIOPOJA.

TernnoBoil 3¢ (deKkT XUMHUECKOW peaklIuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOs.

Bomopon — »simemeHT M mpocroe BemecTtBo. HaxoxkaeHue Boxopoga B IIpUPOJIE,
du3nUeckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI morydeHus. Kucnoter u conu.

Mounsipablii 00bEM ra3oB. PacuéTel 0 XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcrBa BoAbl. Boma kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACBIIICHHBIE PAcTBOpBl. PacTBopMMOCTh BemecTB B BoAe. MaccoBas 10y BellecTBa B
pactBope. XuMHuyeckue cBoicTBa Boabl. OcHOBaHUA. Poiib pacTBOpPOB B MPHUPOJAE U B JKU3HU
yenoBeka. KpyroBopor BoAel B mpupoje. 3arpsi3HEHUE NPUPOJIHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroiue (OCHOBHBIC, KHCIIOTHEBIE, aM(OoTepHEIC) U HecoleoOpasyromue. HomeHkiatypa
OKCUI0B. PU3nyecKre U XUMUYECKHE CBOKMCTBAa OKCUAOB. [lonyuenue okcuioB.

OcHoBanusi. Knaccudukaiuss OCHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBaHmil. Pu3nUecKMe M XMMHYECKHE CBOWCTBa OCHOBaHMU. [lomyuenume
OCHOBaHUM.

Kucnoter. Knaccuduxamus kucinor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoiicTBa kucioT. Psan akruBHoctu metamuioB H. H. bekerosa. [lonyuenue Kucmior.

Comu. Homenknarypa coneil. ®duznueckue U XumMudeckue coictBa coseil. [lomydenue
COJIEH.

['eneTnueckast CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KauyeCTBEHHOE OIpeiesieHne COJepKaHUs KUCIOpoJa B BO3AYyXe, MOJIyYeHHEe, COOMpaHue,
pacro3HaBaHME€ M HM3y4y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJEHHE B3aMMOJEWUCTBHS BEIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IMPEKpaIleHusi TopeHus (moxkapa), 03HaKOMJICHHE C
oOpa3llaMd OKCHIOB M ONUCAHHE WX CBOMCTB, TMOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeicTBue Bogopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIONB30BaHUE BUCOMATEPHUATIOB), HAOIIOACHIE 00pPa3IOB BEMIECTB KOJIUIECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEH PAcTBOPEHHS BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIIECTBA,

B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
6



BUJICOMaTEPHUAJIOB), HCCIEAOBaHUE OOPa3I[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBbIX KJIACCOB,
HaOJI0JICHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOUeH, M3ydeHue
B3aumojieiictBusi okcuga meau (ll) ¢ pacTBopoM cepHOM KHCHOTBHI, KUCJIOT C METaJUlaMu,
peakuMii HEWTpalau3aluH, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BakHelmue
KJIACChl HEOPTraHUYECKUX COCIUHEHUIN.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemeHtos /[, HU.
MenpeineeBa. CtpoeHne aToM0OB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKAMKA XUMHUUYECKHX dJeMeHTOB. [lonstne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHBIC METAJLIbI, TaJOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u JamuHHONEpHogHas ¢opmbl [lepruogudeckoil CHUCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snaep. M3ortomsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX IeMEeHTOB [leproandeckoit cucTemsl
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMHUYECKHUX AJIIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. 1. MeHaenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3J1EMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHHs.  OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pas3IoB BEMIECTB METAUIOB W HEMETAIOB, B3aWMOJCHCTBHE THUIPOKCHIA
[MHKA C PacTBOpAMH KHCJIOT W IIEJTOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, peakliuy pas3yioKeHHs, COSTUHEHNUS ).

Mesicnpeomemmuuie ceasu



Peanuszanus MEXNpPEeAMETHBIX CBA3CH IPU U3YYEHUU XMMHHU B 8 KJIACCE OCYILECTBISAETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ IOHSATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU U1l OT/IE€IbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWJA, HW30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BELIEeCTBA, a3, ()U3MYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3831561, ComHIle.

buonorust: porocunres, npixanue, ouochepa.

['eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOPHbIE MOPOJIbI, IOJE3HbIE
HCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. lIlepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB XUMHYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdblUs U UX COEAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKM M BHJA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KjaccaM HEOPraHWYECKUX COEIMHEHMI, TeHeTHdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). JK30- H
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKNE YPAaBHEHUS.

[TonsTe o ckopocTH xumuyecko peakuuu. [loHsarve 06 oOpaTUMBIX U HEOOPATHMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecUU. DakTOphl, BIHAIOIIME HA CKOPOCTh

XUMHUYECKOH PCaKIUU U IMOJIOKCHUC XUMHWYCCKOI'O0 pPaBHOBCCHUS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTH. KaTHoHBI,
AHUOHBI. MexaHH3M JAMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUs peakluil HOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON aucconuanui. KadecTBeHHbIE peakIMd Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIISCTB (XJIOpUAa HaTpHs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIHUU OT BO3JECHUCTBHS Pa3IMYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiecca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUICO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WIITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PeakIrii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajka, BBIJCTICHHE Ta3za, oO0pa30BaHHUE BOJBI), OMBITOB, WUIIOCTPUPYIOUIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEINILHBIX PEAKIUN (TOpEeHUe, PeakiMu Pa3jIoKEHUs, COCTUHEHUS),
pacrmo3HaBaHHE HEOPTaHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
peleHre YKCIEPUMEHTATbHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHMepe Xjopa (B3aMMOJICHCTBHE C MeTajulaMH, HEeMeTaJUlaMu,
nienoyamu).  XnopoBoaopod. ComsiHas KMCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBue XJiopa U XJIOpOBOAOPOa Ha OPraHu3M uernoBeka. BaskHelre Xa0puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

O6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbie cTeneHn okuciieHus. CTpoeHne M (U3HUECKHE CBOMCTBA TMPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEePhbl. AJUIOTPOIHBIC MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHYECKHE CBOMCTBA
ceppl. CepoBoJIOpoa, CTpoeHHE, (U3MYECKHE M XUMHYECKHe CBOicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA

(oOmme Kak TpEICTaBHTENS Kiacca KHUCIOT W crnenuduyeckue). XUMHYECKHE PpEeaKIlu,
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JeKallue B OCHOBE IPOMBIIUICHHOTO croco0a MoslydyeHus cepHoi KucnoTsl. IIpumenenue
cepHOii KucIoThl. COJM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COCIMHEHUSIMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPALICHHUS.

OOmass xapakrepucTuka 3i1eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHUCIEHHs. A30T, paclpoCTpaHeHHE B MpHUpoae, (U3NYECKUE H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoslyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHass peakuys Ha MOHBI aMMOHMSA. A30THas KHCJIOTa, €€ IOJIy4YeHHUe,
duznveckue W XMMHYECKHE CBOMCTBa (OOmIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpYJKarollel cpeibl COeAMHEHUSMH a30Ta (KUCIIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIHNA
docthopa, puznyeckne n xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xuciora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue QocdaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHBIE CTETNIEHU OKUCIIEHHUA. YTJEepOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMu4eckue cBoicTBa. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TMOTEIUIEHUs KJIMMara, MapHUKOBBIM 3pQeKkT. YroibHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-wMoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAWLMHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COEIMHEHHUSX yriepoja
(MeTaH, 3TaH, ATWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YyKCyCHas Kkuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE €IHUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyuYeHHE M NpPUMEHEHHE.

Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemaus (IV) u
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KpeMHHEBOU KucioTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene3o0eToH. I[IpoGiembl
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEpUaOB), O3HAKOMIIEHHME C 0OpasliaMu XJIOpUAOB (TajJoreHUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIUHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZCOMATEpHaOB), HaONIOJEHUEe Tpouecca OOYrJMBaHUS — caxapa IOx  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yYeHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOU
KHUCTIOTHI, TIPOBEJICHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaAONIOJIEeHUE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (pU3MYeCKMMH CBOWMCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MO’KHO HCITOJIb30BaHHUE BUACOMATEPHAIIOB), 00pa3iaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
[OJIyueHue, coOMpaHue, paclo3HaBaHHME W U3YUYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBUE KOHIIECHTPUPOBAHHOM Aa30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
MCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3YUEHHE MOJENeld KpUCTANIMYECKUX pEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojdydeHue, COOMpaHue, pacro3HaBaHUE
¥ U3yYeHHE CBOWMCTB YIIIEKHCIIOTO Tra3a, MPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKAT-UOHbl W W3Yy4YEHHE MPU3HAKOB MX IMPOTEKAHUs, O3HAKOMJIEHHE C MPOJIyKIHUEH
CHUJIMKATHOW TMPOMBINIJICHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/ibl M MX COeUHEHUS

OO0mass xapakTepUCTHMKAa XHMHUYECKHUX JJIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux amnemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
peméTka. DIEKTPOXUMHUYECKUN Pl HanpspkeHUH MeTamwioB. Du3MUecKue U XUMHUYECKUE
cBoicTBa MeTauioB. O0mue crnocoOsl MOy4eHUsT MeTa/lIoB. [oHsATHE O KOPPO3UHM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH32a) U
WX PUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[Ilenounble MeTaUIbL: NTOJIOKEHUE B [leproanueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.

N. MengeneeBa, cTpo€HHE UX aTOMOB, HaXOXIEHUE B mpupoae. PU3HMYECKHE U XUMHUYECKHE
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cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMeENbHBIE METAJUIBI MarHuid M KajubLui: moJjokeHue B Ilepuogmueckoit
cucteme xummuueckux snemeHToB JI. M. MeHnneneeBa, CTpoeHHE WX aTOMOB, HaxXxOXJIEHUE B
npupoje. Puznyeckue U XMMUYECKUE CBOICTBA MarHus M Kalblus. Baxkneiilue coenuHeHus
KaJIblMs (OKCUI, THIPOKCHI, CONN). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux anemeHToB [ U.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHe B npupoje. dusnueckre U XUMHUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenzeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
xene3a. Okeupnwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJTyYeHHeE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIOB W CIUIaBOB, HX (U3MUYSCKUMH CBOMCTBAMH,
U3YYEHHE PE3YNbTaTOB KOPPO3UU METAIIOB (BO3MOYKHO HKCIIOJNB30BAaHHE BHAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAIbLUSA U HATpUs ¢ BOJON (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCTIoposie  (BO3MOXHO  MCIIOJB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, ATIOMHHHUI, IMHKa, kene3a (l1) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCHUJIA LINHKA, pEIeHHE IKCIEPUMEHTANbHbBIX 3aja4 110
TeMe «BakHeHIIre MeTaIbl U UX COSAUHEHUSY.

XuMus M OKpyxKamoLas cpeia

BemectBa 1 mMaTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeka. be3omacHoe MCIoyib30BaHKE
BEIIECTB M XMUMHYECKMX peakuuii B ObiTy. IlepBas momomip Nmpu XUMHUYECKHX OXKOTaxX |
OTpaBJICHHSIX.

XVMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH cpepbl (MpeaeabHas JOMyCTUMasi KOHLIEHTPaLus
BemecTs, ganee — [1/1K). Poib xuMun B permeHun 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, MOJIMMEPHBIE MAaTEPHATIBI).

Mesicnpeomemmuuie ceasu
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Peanunzanms MeXIpeaAMETHBIX CBS3€H MPU M3YYCHUH XUMHHU B 9 Kitacce OCYLIECTBISCTCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJIAIOINXCA CUCTEMHBIMU JIAA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OOwue ecTecTBEHHO-HAYYHbIC MOHITUS: HAay4dHbId (akT, TUIOTe3a, 3aKOH, TEOpHS,
aHaNM3,  CHHTE3,  Kiaccuukauusi,  MEePUOJUYHOCTb,  HAOJIOJCHUE,  IKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®dusuka: Marepusi, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaMOaKTHBHOCTh, MOJICKYJA, JJICKTPHUYCCKUN  3apsii, MPOBOJHHMKH, IIOJYIPOBOIHHKH,
JIMDIICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBa, Ias,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, Apixanue, Ouochepa, IKOCHCTEMA, MHHEpPAIbHbBIC YI0OPCHUS,
MHKPODJIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusa: armochepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0OwIero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C TPAAMLHUOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPaBUIAMU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATM3ALINN 00yYarOIUXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCA
CUCTEMOMN NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMH M paCIIMpPEHHUE ONbITAa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUSI:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKH B KM3HU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLueil 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoWcTBe
Mupa 1 oOlIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTaBICHUS] O COLMAJBHBIX HOPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHMH B
KOJUIEKTUBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIeI0BAaTEIbCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM J1€ATENbHOCTH MPHU BBIOJHEHNH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITOJIHEHUH XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBAapUIIEH € MO3UIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH M COCTaBISIOIINE OCHOBY JUIS
NMOHMMAHUA  CYUIHOCTM HAy4HOM  KapTUHBl MHpa, MpeJICTaBiIeHHs] 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHS MPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C IMPUPOJHOM Cpenoi, 0 posn

XUMHUHU B ITIO3HAHNUHU 3TUX 3aKOHOMepHOCTeﬁ;



MO3HABATE/IbHBIE MOTHUBBI, HAIlpPaBIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUN MO XMMHH,
HEOOXOMUMBIC JUJIsi OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, IO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIFHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBaAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOYyYEHHI0 W TIO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO, TIPOSKTHON M MCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B lajbHEHIIEeM;

4) ¢popMHUpPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 37I0POBBIO,
YCTAaHOBKH Ha 3JI0POBBIM 00pa3 >KW3HHU, OCO3HAHHWE ITOCICACTBHI W HENPHUATHE BPEIHBIX
NpuUBBIYEK (YHOTpPeONEeHUSI alKorojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJCHUS
npaBuJl 0€30MacHOCTH MpPH OOpallleHMH ¢ XMMHYECKHMHU BEIIECTBAMHU B OBITY U peallbHOMN
KU3HH;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO MpodecCcil U TpyAa pa3lIudHOro poja, yBaXXEHHE K
TpyLy U pe3yldbTaraM TpPYIAOBOW JAESATENIbHOCTH, B TOM 4YHCJIE Ha OCHOBE HPUMEHEHUS
MpPEAMETHBIX 3HAHUW TI0 XHUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPaeKTOPUU
MPOJIOJDKEHHST 00pa3oBaHMsI C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOM NeATEeNbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHLCS B MPOGECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1IeTIECO00pa3HOe OTHOIICHUE K MPUPOJEC KaK UCTOYHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3J0POBOrO0 M Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTU COOJIIOICHUS TIPABMIJI OE30MaCHOTO MOBEECHUS TIPH PaboTe ¢ BEIECTBAMH,
a TaK)Ke B CUTYAITUAX, YIPOXKAIOIINX 3I0POBBIO U JKU3HU JTFOJIEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPHU H3yYEHUU XUMHH, JJIS PelleHus
3a/1a4, CBSI3aHHBIX C OKPYXKalOIEel MPUPOTHON CPeIoH, ISl TOBBILLIEHUS YPOBHS SKOJIOTUYECKON
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTeH MX perieHus
MOCPEJICTBOM METOJIOB XMMHUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS M B
[I0O3HABATEJILHON, KOMMYHUKATUBHOMN U COLIMATIbHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI
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B coctraBe MerampeaMETHBIX pe3ylbTaTOB BBIIEISIOT 3HAYMMbIE A (OPMHUPOBAHUA
MHUPOBO33pEHHUsI OOIICHAYYHBIC MOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUMOTE3a, (aKT, CHCTEMA,
MPOILIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 ATHX MPeIMeTOB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAay4yHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (I103HABaTEIbHbIC,
KOMMYHHUKATHBHBIC, PETYJSATUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHHPOBAHUIO M OCYIIIECTBICHUIO YI€OHOM e TSIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHHUSI HCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpbIBaTh CMBICII XMMHUYECKMX TOHSATHH  (BBIACNISATH MX XapaKTepHbIE TMPU3HAKH,
YCTaHaBIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSIMHU), UCIIOJIH30BaTh MOHATHUS U1 OOBICHEHUS
OTJICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHUPHUKAIUU
XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEAKIUH, YCTAaHABIUBATH IPUYMHHO-CIICJCTBEHHBIE CBS3H
MEXIy 00BEKTaMU U3YUYEHHS], CTPOUTH JJIOTUYECKUE PACCYXKACHUS (MHIYKTUBHbIC, JCTYKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOBI U 3aKIIOUCHUS;

YMEHHE MPUMEHSITh B Mpoliecce MO3HAHHS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBHIBATH IIHPOKO
MpUMEHSEMbIE B XUMHUHM MOJICJIbHBIEC TPE/ICTABICHUS] — XUMHUUYECKHIN 3HAK (CHMBOJI DJIEMEHTA),
xumMudeckass ¢GopMylna W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pElIeHud Yy4eOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OBTUX MOJENbHBIX MPEJICTAaBICHUN BBIBIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIUi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUUYWHHO-CJICICTBEHHBIC CBSI3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCTOJb30BaTh MOCTABIEHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTa TO3HAHUSA, a
TaKk)k€ B KauyeCTBE OCHOBBI i1 (OPMHUPOBAHMS THIOTE3bl IO MPOBEPKE MPABHIHBHOCTH
BBICKA3bIBAEMbBIX CYKJICHHII;

NpUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XO0M MPOIECCa, CAMOCTOSITEIBHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEAEHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOJCIaHHOM padoTe.

Pabora ¢ nnopmanmeii:
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yMEHHE BBIOMpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIHIO PA3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATH ITPOTHBOPEYMBYIO M HEJIOCTOBEPHYIO HH(POPMAIHIO;

yMEHHE MTPUMEHATH PA3JIMYHbIC METOBI ¥ 3aIPOCHI ITPH MTOUCKE U 0TOOpEe MH(POPMAINH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS y4EOHBIX U MMO3HABATEIbHBIX 33a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIBb30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BaHUS Pa3IMYHBIX
HIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHMAIBHYIO (OpPMY IpEICTABICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

yYMEHHE HCIIOJIb30BaTh M aHAIM3UPOBAaTh B Ipolecce YyuyeOHOW M MCCIIeIOBATEIBCKON
JeATEILHOCTH MH(POPMAIIHIO O BIMSHUH ITPOMBIIUIEHHOCTH, CEIBCKOTO X035HCTBA M TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe el cTBHA:

yMEHHs 3aJaBaTh BONPOCH (B XOJ€ auajgora W (WiaM) AWCKYCCHM) IO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIUPOBATh CBOM NPEIJIOKEHUS] OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABISATH MOJYyYSHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeslaTh MPE3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIICHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE Yy4&Ta
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONpEICTICHHE KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcaabHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI JeATeNbHOCTH, MJIAaHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJWMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIHHOCTH, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh WJIM KOPPEKTHPOBATH NPEJIOKEHHBIH alropuT™M ACUCTBUHM MpU

BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
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BCIIECTBAX U pCaKUUAX, OHCHHUBATHE COOTBCTCTBHUEC IMOJIYYCHHOI'O pe3yjibTara 3asIBIICHHOM e,

YMCHUC UCIIOJIB30BATh U aHAJIM3UPOBATH KOHTCKCTHI, IPCAJIaracMbIC B YCJIOBUU SaHaHHﬁ.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe MNPEAMETHBIX PE3YJIbTAaTOB II0 OCBOCHHUIO 0053aTeNILHOTO COACPIKaHUA,

YCTaHOBJIEHHOIO JaHHON (QenepanbHOil paboueil mpoOrpaMMoi, BBIAEISIOT: OCBOCHHBIE

0o0y4yaromyMUCsT HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBHMA, CHEHU(PHUECKUE IS

HpGI[MeTHOfI obactu ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €ro

HHTEpIIpCTALlUN, npeo6pa30BaHmo " IPpUMECHCHUIO B Pa3JIMYHBIX y‘Ie6HHX H HOBBIX CUTyallUAX.

K KOHLIY O6y‘ICHI/I${ B 8 KJjacce MNPEAMCETHBIC PE3YJIbTAThI HA 0a30BOM YPOBHE IOOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHN:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJa, XUMHUYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOPOAHAs U
HEOJHOPO/HAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJs XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKius, Kiaccudukanus
PeaKIMi: peakuu COCANHEHUS, PEAKIINK PA3JI0KEHUs, PEaKIUH 3aMEIECHUs, PEaKuU
o0MeHa, 9K30- ¥ SHJO0TEPMUYECKHUE PEAKIIMU, TEIIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CJION aTroma, aTOMHas OpOWTanb, PagUyC aToMa, XUMHYECKas CBs3b,
MIOJISIPHAsE M HENOJSIpHAs KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAs! KOHIEHTPALKs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKMX IIOHATHA W INPUMEHSATH JTH
MIOHATUSA IIPU ONMCAHUM BEILECTB U UX MIPEBPAICHUM;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUsS (OpMysn BelIecTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTpe/IeNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEeHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COECTMHEHUSX;

packpbiBaTh cMbIc [lepuoguyeckoro 3akona . M. MenneneeBa: 1€eMOHCTpUPOBATH
IIOHVMAHHE MEPUOJUYECKON 3aBHCHMOCTH CBOWCTB XUMHYECKHMX JJIEMEHTOB OT HX
nosiokeHuss B [lepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,

MMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHH:A, 3aKOHA ABora,upo;
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e ONUCHIBaTh M XapakTepuszoBaTh Tabmuunyo ¢opmy Ilepuonndeckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «IJ1aBHas moArpymnmna (A-rpynma)» u
«mobounas moarpynna (b-rpymma)», Mamble W OonblIMe TMEPHOABI, COOTHOCHTH
0003HaueHMsI, KOTOphle UMerTcs B Tabaune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHnToB J[. M. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX OJJIEMEHTOB (COocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpe/ieieHie UX 10 3JICKTPOHHBIM CIIOSIM);

e iIaccu(UUUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
dbdexry);

® XapakTepus3oBaTh (OMHUCHIBATH) OOIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  IOJATBEp)KJas  ONKUCAaHWE IMpPUMEpaMM  MOJIEKYJISIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX KAa4ECTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

® BBIYHUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

® [IPUMEHATH OCHOBHBIE OINEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIW3 U CUHTES,
CcpaBHEHHE, 00001eHNe, CUCTEMaTH3alUI0, KIACCU(UKALIMIO, BbISIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHME,  HM3MEpeHHe,
MOJIEJIUPOBAaHHE, FIKCIIEPUMEHT (pealbHbI U MBICICHHBII);

e (Cle/0BaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIOoM M  J1abOpaTOpHBIM
000pyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHIO
U coOupaHuI0 Ta3000pa3HBIX BEMIECTB (BOJAOpPOJA W KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAacCOBOM 10JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMYyC, (peHoI(TaIenH, METUIIOPAHK U JpyTue).

K konny oOydeHus B 9 kjacce mpeaMEeTHBIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:
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pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: XUMHYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILECTBO, CJI0’KHOE BEIIECTBO, BaJICHTHOCTD,
JIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIIEHUS, XMMHYECKas peaklMs, XUMUYeCKas
CBSI3b, TEIUIOBON 3((EKT peakiyu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,
HEBJICKTPOJIUTBI, JIEKTPOIUTUYECKAs JAUCCOLMAlMs, peakUU HOHHOro OOMeEHa,
KaTaJln3aTop, XHMMHUYECKOE paBHOBecHe, OOpaTUMble M HEOOpaTHMBble pPEAKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(pOTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTaUIM4ecKas pelérka, Koppo3us
METaJUIOB, CILJIaBbl, CKOPOCTh XUMMYECKOW pEaKIMH, MPEIesIbHO JOMycTUMAas
koHueHrpauus [1/IK Bemecrsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHM U NPUMEHATh 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsi COCTaBI€HHMs (OpMya BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpeseNiATh BAJIEHTHOCTb U CTENEHb OKUCJIEHUS XUMHUYECKUX JJIEMEHTOB B
COECIMHEHUSAX PpaA3JIMYHOIO COCTaBa, MPUHAAJIECKHOCTh BEIIECTB K OINpeAeIEHHOMY
KJIACCY COCIMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COENMHEHUAX, 3aps] HOHA 10 XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepunoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: ONHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMHMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUSA «rjaBHas noArpynna (A-
rpynna)» u «mnobouyHas mnoxarpynmna (b-rpynma)», manble W OonblIve MEpPUOABI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpblE HMEIOTCA B MEPUOJUYECKON Tabiuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO AIEKTPOHOB U paclpeielieHUe UX IO JIEKTPOHHBIM CJIOSM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieNax MaJbIX IEPUOJ0OB U TJIABHBIX NOAIPYNI C YYETOM CTPOECHHS

X aTOMOB;
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KJIACCU(UITUPOBATh XUMUYECKUE DIIEMEHTBI, HEOPTaHNYECKHUE BEIIECTBA, XUMUUICCKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeH OKUCIICHHS] XUMHUYECKHUX JJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsi ONMKUCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUSI JICKTPOJIUTHUYECKONW JUCCOUMALIMU KUCIIOT, LIENOYEH U COJIEH,
MIOJTHBIC U COKpPAIIEHHBIC YPAaBHEHUS PEaKIMii HIOHHOTO OOMEHa, YpaBHEHUS PEaKIIHid,
MOATBEP)KJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKLuil;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOEHHS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEIMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN pPEeaKIuu;

coOMoIaTh TpaBWJIa TOJB30BAHUS XUMHUYECKOM TIOCYIOM W J1abOpaTOPHBIM
o0opy/noBaHUEM, a TakKe MpaBuia oOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
HWHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYSHHUIO
¥ COOMpPaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKIUH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB pa3JIMYHBIX BEUIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJOpUI-, OpomMua-, uomaua-, kapOoHat-, docdar-,
CUJIMKAT-, CyibdaT-, THAPOKCUI-UOHBI, KATHOHBl AMMOHMS W HOHBI H3yYEHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPIAaHMUECKUX BEIIECTB;
MIPUMEHSATh OCHOBHBIE OTIEPAIMH MBICIUTEIBHON JESITEIPHOCTH — aHAIW3 U CHUHTE3,
CpaBHEHHME, O0000IlEeHHEe, CHCTEeMAaTHU3allhi0, BBIABICHUE MPHUUYNHHO-CIEICTBEHHBIX
CBSI3€M — JUIsI M3YYEHHS] CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKLUid, €CTeCTBEHHO-
Hay4YHbIE METOJbl TIO3HAHWS — HAOMIOJIEeHHWe, W3MEPEHHE, MOJICITUPOBAHHE,

SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHME
8 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM Koamyectso yacos DJIeKTpOHHBIE (M (poBLIe)
n/n MPOrpaMMbl Bcero KoHTpo/bHbIe IpakTHyecKkue o0pa3oBaTeJibHbIE pecypchl
padoThI padoTsI
Paznea 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
1.1 TlepBoHayaIbHBIE XUMUYECKHE TTOHATHS 22 1 2 buGnuorexa ILIOK
: p https://m.edso0.ru/7f41837¢
1.2 KonnuecTBeHHBIE OTHOIIEHHS B XUMUHN 4 buGnuorexa LIOK
' https://m.edsoo.ru/7f41837c
Hroro no pazaeny 26
Pa3zjien 2. Baxkueiilue npeacTaBuTe Il HEOPraHNYECKUX BelllECTB
butmuorexa LIOK
2.1 Kucnopon. 6 ! https://m.edsoo.ru/7f41837c
bubmmoreka [IOK
2.2 Boxopon. 3 1 https://m.edsoo.ru/7f41837c
butmoreka [IOK
2.3 Bona. Pactsoper. 6 1 1 https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI HEOPTaHUIECKHUX 14 1 bu6imoreka [IOK
' COEMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazaeny 29

Paznen 3. llepuoauyeckuii 3axon u Ilepuoauyeckas cucrema xuMuueckux 3ieMmenToB Jl. U. MenaeneeBa. CTpoeHue aToMoB. XUMUYECKAasl CBA3b
Ilepuoanueckuii 3axkoH u [lepuoanueckas
3.1 cucTemMa XMMUYecKux aneMeHnToB /. H. 7 1
Menneneesa. CTpoeHue aToma

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

bu6mmoreka IJOK
3.2 CrpoeHnue BemecTBa. XUMHUYECKast CBA3b. 6 hitps://m.eds00.ru/7f41837¢
Hroro no pazneny 13
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 6
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoauuecTBo yacoB

Ne HaumeHoBaHMe pa3aesioB U TeM DyekTpoHHBIE (LM (pPOBLIE)
Bcero Kontpoabusie  IIpakTuyeckmne
n/n nporpamMmbl o0pa3oBaTeJibHbIE pecypchl
padoTsI padoThI
Paznen 1. BemecTBo 1 XUMHYecCKHe PeaKIMU
[ToBTOpenwue u yriryOieHne 3HaHUH bubmmorexa [IOK
1.1 2
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 6 1 bubmmorexa [IOK
' peakiuii https://m.edso00.ru/7f41a636
DIEKTPOIIUTUYECKASL TUCCOLIUALIUS. bubnuoreka [IOK
1.3 8 1 1
XUMHUYECKUE PEaKIMi B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo paznemy 16
Pa3nen 2. Hemeranbl M NX coeUHEHUsI
91 OO01mas XapakTepUCTHKA XUMHUUECKUX 4 1 Bubnuoreka [IOK
' anemeHToB VIIA-rpymmsr. [amorenst https://m.edso0o.ru/7f41a636
22| mwemos Vinpyni. Copan 5 1 ,  DumomealOK
' PYHIEL -€P https://m.edsoo.ru/7f41a636
COCIUHECHUS
23| weemros v apym, Aoon gootopumx | 10 : ;  BuGmoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCIUHECHUS
. MCHTOB -I'PYIIIBI. YT. )51
! . Py HIePoA https://m.edso0.ru/7f41a636
KPEMHHUH B UX COECAMHEHHS
95 [lepBonayansHbIE MPEeACTAaBICHUS 00 4 Bubmuorexa LIOK
' OPraHUYECKHUX BEIIECTBAX https://m.edsoo.ru/7f41a636
Hroro mo pasaeny 35

Pa3nea 3. Mera/iibl 1 HX COeNHEHHS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

31 OO01Me cBOMCTBA METAIIOB U UX 15 bubmuoreka LIOK
' COEMHEHUS https://m.edsoo.ru/7f41a636
HWroro mo paznemy 15
Pasjnen 4. Xumus u okpyxamomas cpeaa

4.1 BermecTBa 1 MaTepuabl B JKU3HH YEIOBEKA 2 bubmorexa HOK
: m p https://m.edso0.ru/7f41a636
HWroro mo paznemy 2
OBHIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

Xummus, 8 xknacce/ Pynsutuc I'.E., ®enpnman @.I°., AkuronepHoe obmiectBo «l3marenscTBo
«IIpocsemienne»

Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimorepHoe obmectBo "M3aaTenscTBO

"[Ipocsemienue"

METOAUYECKHUE MATEPUAJIBI 1JISd YUUTEJA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_type-
metodicheskoe-posobie/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://www.yaklass.ru/

https://educont.ru/
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