MUWHUCTEPCTBO MPOCBEMIEHUS POCCUIICKON ®EJTEPAIINN

MunucrepcrBo o0pazoBanusi 1 Hayku Kypckoii odsacT
Ynpasienue 00pa3oBaHusi, 110 JeJIaM MOJIOAE:KH, 0 GU3NIECKOH KYJIbType U CIIOPTY
agmMuHuctpaunu KenesHoropckoro paiiona Kypckoii o61actu
MKOY "Pa3BerbeBckasi cpeaHsisi 00meo0pa3oBarejbHas mKoja'

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
[TencoBeTom 3amectutenem gupekropa no  Jupekrop

YBP N.B. YepHblien
IIpoTokon

H.M. SIxymienkoBa  Ilpuka3 Nel-54

Nel 30 2024 r.
T I dRtyera 3 oT «02» centsa6ps 2024 r.

ot «02 » centsopst 2024 .

PABOYAS IPOTPAMMA
(ID 6308456)

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»
U151 oOyyaromuxcs 8 — 9 Kj1accoB

(c ucnosib30BaHueM HM(POBOro U AHAJIOT0OBOI0
000py10BaHHA LHEHTPA €CTECTBEHHOHAYYHOM 1
TeXHOJIOTHYECKOIl HANPABJIEHHOCTEH
nenTpa «Touka pocray)

n. TenauuHbIi, 2024r.



INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumusi» B 00pa3oBarenbHBIX opranusanusx Poccuiickoit @enepanuu. Pabouas nporpamma mo
xumun g 8-9 kjaccoB (0a30BbIi YPOBEHb) OPHCHTHPOBAHA Ha peaM3alldi0 B LEHTpPe
00pa30BaHUNl €CTECTBEHHOHAYYHOH M TEeXHOJOrH4ecKod HampasjeHHocTeill «Touka
poctay», cozganHoro Ha 0Oaze MKOVY «PasBerpeBckas COILL» JKenesnoropckoro paiiona
Kypckoii 061actu ¢ 1enbio pa3BuTHs y 00ydaromuxcs €CTEeCTBEHHOHAYYHOM, MaTeMaTHIECKOM,
MH(OPMALIMOHHON T'PaMOTHOCTH, (POPMHUPOBAHUS KPUTHUUYECKOTO U KPEATUBHOTO MBIIUICHUS,
COBEPILECHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYYHON M TEXHOJOTMYECKOM HAIPaBIECHHOCTH, a
TaK)Ke JUIsl IPaKTHUECKON OTpabOTKH yueOHOro MaTrepuaa no y4eOHbIM mpenMeram «Dusukay,
«Xumus», «buomorus.

[IporpaMmma mo xuMHUHM Ja€T MpEACTaBIEHUE O IENAX, OO0meld cTparernu OOy4eHHUs,
BOCIIUTAHUS W Pa3BUTHA OOYYAIOIIUXCS CpEeICTBAMU Y4YeOHOTro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NPEIMETHOE COZEpkKaHUE, IPEIyCMAaTPUBACT paclpeesieHue ero mo Kiaccam U
CTPYKTYpHUpOBaHME 10 pa3/iesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPENESAET KOJIUYECTBEHHbIE
U KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO I0CIEA0BATEIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MporpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TakKe TpeOOBaHMM K pe3ysbTaTaM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEJIbHOM
JEeSTEIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUEOHOIO COJIEpIKaHusl.

3HaHME XUMUH CIIY>KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4darolIerocs, ero
MPEJICTAaBICHUI 0 MaTepUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIe XUMUEH
NPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B NMPHUPOJIE, O MyTIX
pemieHus Ti00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHs U (OPMHUPOBAHUS
KYJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (QOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHON  y4eOHOH  JesITEeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKH3HM, TaK H B
poeCCHOHAIBHON JEATENHHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3TJIS1a HA €IUMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMHUPOBAHUU
€CTEeCTBEHHO-HAYYHOM I'PaMOTHOCTH 00Y4aOLINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM
3HAHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
00ydaronuxcs.



JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHELU(UKON comepikaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJAarorMuecKd aJalTUPOBAHHBIM OTPakKEHUEM
0a30BOI HAyKU XMMUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIUMHUCS CUCTEMbI NI€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa coaepkaHHsl IPOrpaMMbl 110 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noxxoja kK eé msyueHuro. CopepaHue CKIAAbIBACTCS U3 CHUCTEMbI NOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuUMHMUYeckoW peakuuu. OOGe 3TU CHCTEMBbI
CTPYKTYPHO OpPraHU30BaHbl II0 NPHUHLMILY IIOCJIEI0BATEIbHOIO PAa3BUTHs 3HAHMM HAa OCHOBE
TEOPETUYECKUX NPEIACTaBICHUN PA3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMY;

— YUYEHHS O CTPOCHUH aToMa U XMMHYECKOH CBSI3H;

— IPEACTaBIECHUN 00 AJIEKTPOJUTUUECKON AUCCOLMAIIMY BELLIECTB B PAaCTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIILHO OT OJHOTO YPOBHS K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJTYUYEHHS U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl 0 XMMHUHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKON COCTaBIAIOIIEH HAayYyHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOH NpPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAaHUIO U METOJlaM I03HaHus B Hayke. M3yueHne xumuun
IPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YYEHHBIX YUYeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «PU3nKa. 7 KJI1accy.

[Tpy u3yueHn XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XMMHUECKONW HAYKH KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITEbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KYyJIbTYpbl. 3ajiada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XMMMUYECKHX 3HAHUH — BaXXHEHUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
NPUOOIIEHNH K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX peaKkui, B
(GOpMUPOBAHMM M DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HUX TNPUMEHEHUHM B Y4YeOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBMJl GE€3011aCHOTrO
oOpaleHus C BelIeCTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHHH XUMUU Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHMs Ba)XXHOE 3HAUEHHE
MpUOOpPENH TaKKe LETH, KaK:

— (hopMupOBaHHE MHTEIUIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHATHIO pELICHWH, CIOCOOHOM aJanTHpoBaThes K
OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaNpaBJIeHHOCTh OOy4YeHMs] Ha CHCTEMaTH4ecKoe MpUOOIIeHHe O0O0yYaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4YHbIM  METOAaM  IO3HaHUA,
(bopMHPYIOIIUM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMHH;

— obecreueHne YCIOBHM, CIIOCOOCTBYIONIMX MPUOOPETEHUIO OOYYAIOIIMMHUCS OTIBITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIsl Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o6mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
yycie YMEHUH OOBACHATh M OLCHMBAThH SIBJICHUS OKPY’>KAIOLIEr0 MHUpPA, UCHOJb3Ysl 3HAHUA U



OTBIT, TOJY4YEHHbIE TpPU HM3IYUYEHUU XHUMHUHU, MPUMEHATH HMX NpPHU pElIeHUU MpodiaeM B
IIOBCEJHEBHOM KU3HU U TPYOBOU IEATEIBHOCTH;

— (opMupoBaHue y 00yUYarOMIMXCs TYMaHUCTHYECKUX OTHOIICHHA, TTOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKU SKOJOTHYECKH IeIecOo00pa3HOro MoBeleHUs B OBITY U
TPYJIOBOU NESATEIBHOCTH B LEJSIX COXPAaHEHHs] CBOETO 370POBbS U OKpYXKAloUed MpUpoIHON
Cpenbl;

— pa3BUTHE MOTUBAIMHU K 00YyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO I CAMOBOCITHTAHUIO
HAa OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduiIs U HaNPaBICHHOCTH JlalbHEeHIIero o0y4eHusl.

OO01ee 4uCiIO 4acoB, OTBEACHHBIX U M3yUYEHUS XUMHUHU HA YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacoB (2 gaca B Hezleno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KJIACC

(mpakTHYecKasi 4acThb Y4eOHOr0 cCOJep:KaHHMs NpelAMeTa YCHJIeHAa MAaTepHaJIbHO-
TexHu4yeckod ©0Oa3oii umenTpa «Touka pocrTa», HCHOJAB3YeMOro /Ui Ppeaju3amuu
o0pa3oBaTe/IbHbIX MPOrpaMM B PaMKaX MpenojaaBaHusi XUMHUH)

IlepBoHa4Ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METOJIaX MO3HaHUs B XUMUU. YucThIe BemiecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
[IpocTble u cinoXxHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass Qpopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENIbHASI MOJICKYJISpHAst
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemectBa. Mosb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMmynaM XMMHUYECKHX COCTUHEHHM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuieckue ypaBHeHus. Kinaccudukamus XuMUYecKUX peakiuuit
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJIOHM, MpaBWiIaMH pabOThl B JIAOOpaTOpPUH M MpUEMaMHU
oOpaitieHus ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YUYEHHE W ONMUCAHUE (PUINYECKUX CBOICTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHrne pu3nuecKux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
U ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
pas3zeneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomatorpadusi, TMpoBeIEHHWE OYUCTKHA TMOBAPEHHON COJHM, HaONIOJIEHHEe U OIMHCaHue
pEe3yabTaTOB MPOBEJACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
MoJIeNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3gyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peaKiuu TOPSHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl TMOJTydeHHS KHCIOpoJaa B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKaAIUs
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKONW pEeaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakiuu. TOIMIMBO: yroidb M METaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bogopon — »siemeHT u mpocroe BemlecTBO. HaxoxkaeHwe Bogopona B MPHUPOJAE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oNyueHus. KucioTer u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.



®dusnyeckue cBoMcTBa BOABL. Boma kak pactBoputTenb. PactBopbl. HacklmeHHbie u
HEHACBIILICHHBIE PacTBOpPbI. PacTBOpUMOCTH BeElIECTB B BojAe. MaccoBas [0Sl BEILIECTBA B
pacTBope. XUMHUECKHEe CBOMCTBa BOoAbl. OcHOoBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BO.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneo0Opa3yroriue (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkmatypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. [lonyyenue Kucuor.

Comu. Homenknatypa coseil. @uznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckast CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE COJEPkKAHUS KHUCIOpOAa B BO3JAYyXE, IOJy4YEHUE,
coOupaHue, pacro3HaBaHWE W H3YYCHUE CBOKMCTB KHCIOpPOJa, HAOIOJICHUC
B3aMMOJICVCTBHUS BEIIECTB C KUCIOPOAOM U YCIIOBHSI BOSHUKHOBEHUS M NIPEKPALLICHUS
ropeHus (mokapa), 03HaKOMJIGHHE C OOpa3llaMH OKCHIOB U OMHCAaHUE MX CBOICTB,
MoJIy4eHue, coOMpaHue, pacro3HaBaHUE M M3yYeHHE CBOWCTB BOAOpOJa (TOPEHHE),
B3auMoJieiicteue Bojopona ¢ okcuaom wmeau (II) (Bo3MokHO wHCHOIB30BAaHUE
BUJICOMATEPHANIOB), HaOMIOJeHHEe O00pa3lloB BEHIECTB KOIWYECTBOM | MOIb,
HCCTIEIOBaHUE OCOOECHHOCTEHN pacTBOPEHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MAcCOBOM JI0JIEM PacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICUCTBUE BOJIBI ¢ METa/ulaMHu (HATPUEM U KaJblKeM) (BO3MOXKHO
WCIIOIb30BaHUE BHUCOMATEPUATIOB), HCCIIEIOBAaHHE OOpa3lloB HEOPTaHUYECKUX
BEIIECTB PA3JIMUYHBIX KJIACCOB, HAONIOJIEHWE WM3MEHEHHS] OKPACKH HWHIAMKATOPOB B
pacTBopax KHCIOT M IIenoded, u3ydeHue B3aumopeiictBus okcunma meau () c
pacTBOPOM CEpPHOW KHUCIOTBI, KHUCJIOT C METaUlaMH, pPEeakUuid HeHTpaau3alu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METalljla JIPYTUM U3
pacTBOpa COJIM, pelIeHUEe KCIIEPUMEHTAIbHBIX 3a/1a4u 10 TeMe «BakHeline Kiacchl
HEOPraHWYECKNX COEIMHEHMI» (€ HCmoJb30BaHHeM  ol0opynoBanus «Touka
pocrtay).

Ilepuoguuecknii 3axkoH u Ilepuognueckasi cucremMa xumMudeckux sjiementos JI. U.
Menpneseesa. CtpoeHue aToMOB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuun

[lepBble TOMBITKM KJIAacCU(PUKAMKM XUMHUYECKUX 3j1eMeHTOB. llonstHe o0 rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENIbHBIE METAILIbI, TaJOT€Hbl, UHEPTHBIE ra3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepnonnueckuii 3akoH. Ilepuomnueckas cucrema XuMUYeCKHX odiaemeHToB J[. .
MenneneeBa. Koporkomepuoanas u JumMHHONEpHoaHas ¢opmbl [leproguueckoid crcTEMBbI



xumudeckux ssemeHToB JI. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA.

Crpoenue aromoB. CoctaB artomMHbIX suep. M3orombl. Onexktponbl. CrpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX A1eMEeHTOB [lepuonnyeckoil cuctemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U IEPUOJAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HAyKU U pakTuku. 1. 1. MenaeneeB — yu€HbIi U IpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucineHusi. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHre oOpas3IoB BEUIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCUAA
LMHKA C pacTBOpPaMHu KHCJIOT U LIEJNOYEH, MPOBEICHUE OMNBITOB, WUIKOCTPUPYIOLIUX
MpPUMEpPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuuil  (ropeHue, peakiuu
pasNioKeHus!, COeIMHEHU) (€ MCMoJIb30BaHueM 00opyaoBanusi «Touka pocray).

Meoswcnpeomemmnwie ceasu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU M3YYEHUU XMUMHM B 8 KJlacce OCYLIECTBIISETCS
Yyepe3 WHCIOJIb30BaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
ABJISIFOUIUXCSI CACTEMHBIMHU JIJI51 OT/IEIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: Hay4yHbId (akT, TMIIOTEe3a, TEOpHus, 3aKOH,
aHaJINW3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®u3nka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsll, BELIECTBO, TeJO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUE BEIUYMHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IJIAHETBHI,
3BE361, ComHIIE.

buonorus: porocunres, neixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TMOPOJbI, IOJE3HBIE
HCKOIIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucrtemMa xuMuueckux ssemeHtoB . U.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWHW CBOWCTB XHWMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalblMUs U HUX COCAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMYECKUX PEUIETOK,
3aBHCHUMOCTbh CBOICTB BEIIECTBA OT THIA KPUCTAIMYECKOW pEmIETKH M BUJA XMMHYECKOM
CBSI3H.



Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHMH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMUYECKUX peakuil 0 pa3IUYHbIM IpU3HaKaM (M0 YUCIYy U COCTaBy
Y4acTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO yYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUUYECKUE YPABHEHUSI.

[Tonsitue o ckopocTn xumudeckoil peakuuu. [lonarue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKUX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [loHsTue o
karanuze. lloHarne o XxumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON pPEeaKIMU U NOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakinu. COCTaBlIeHHE YPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCTIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HEINEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHu3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHBIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp auccoruanyu. CUIbHBIEC U CIa0bIe AIEKTPOJIUTHI.

Peakumu moHHoro oOMeHa. YCIIOBHS NMPOTEKaHUsS PEAKIM MOHHOTO OOMEHa, TIOJHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJIE B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON aucconuainui. KadecTBeHHbIE peakIMd Ha HOHBI.
[TonsiTrie 0 TUAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C MOJENIIMU KPUCTAIIIMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB —
METaJIJIOB U HEeMeTa/IoB (TpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATPUS),
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH pEakUuu OT BO3JECHCTBUSA
pasnuYHbIX (PAKTOPOB, HCCIEIOBAHHUE 3IIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB,
nporiecca AUCCOLUAIMH KUCIIOT, 11e104el U cosel (BO3MOXKHO UCIOJIb30BaHUE BHJIEO
MaTepUajIoB), MPOBEACHHUE OIbBITOB, HWUIIOCTPUPYIOMIMX TPU3HAKK MPOTEKAHUS
peaknuii MOHHOTO OOMeHa (0Opa3oBaHHE OcCajKa, BBIJCICHHE raza, OOpa3oBaHUE
BOJIbl), ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (TOpeHHe, pPEaKIUH  Ppa3IoKEHUs, COEIUHEHHUs), pacro3HaBaHUE
HEOpPraHMYECKUX BEILECTB C MOMOIIbI0 KAaY€CTBEHHBIX PEaKIMi Ha WOHBI, pEIICHUE
AKCIEPUMEHTAIIbHBIX 337124 (¢ HCMOJIb30BaHNeM 000pynoBaHus « Touka pocray).

HemeTaibl 1 HX cOeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (u3HUECKHe CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTaUlaMu,
miesouamu).  Xuoposopopod. ConsiHas — KKCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelme Xi10puabl
U UX HaXO0X/IEHHE B IPUPO/IE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XHUMHUYECKHEe CBOMCTBAa. OKCHIBI CEphl Kak



MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenuduueckue). XUMHUYECKUEe pPEeakluy,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IoiydeHus CepHO KucioTel. I[Ipumenenue
cepHoit kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakuus Ha cyibdar-uon. Haxoxaenue
ceppl U e€ coelMHEHUH B TMpupoAe. XHUMHUYECKOE 3arps3HEHHE OKpYKawllehd cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLECHUS.

OO6mass xapakrepucTtuka 31eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHUCIECHUS. A30T, paclpocTpaHeHHEe B Npupone, (Qumdeckue u
XHUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B pupoje. AMMHUaK, ero GuU3n4ecKue 1 XMMUYECKHUe
CBOWCTBA, MoJlydeHue u npumMenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmeHenue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIydeHUe,
dbusznueckue W XUMHYECKHE CBOicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
yaoOpeHnii. XUMHYECKOe 3arps3HCHUE OKPYIKAIOMICH CPeIbl COSAMHCHHUSIMHA a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOUYBBI U BOAOEMOB). Pocdop, amaoTponHble MOAUDUKALNN
docdopa, duznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u pochopnas kuciora,
¢u3nueckue W XUMHYECKHE CBOWCTBa, mosyueHue. lcmonp3oBanue QocdaroB B KadecTBe
MUHEPAIBHBIX y100pEHUIA.

OO6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUA. YTJIEepOo/, alIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxkcupapl yraepoaa, ux pU3NYECKUe U XUMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKHUBBIE OPTaHU3MBI,
HOJyYCHUE U TMPUMEHEHHE. DKOJIOTHYeCKHe MpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMOTe3a I100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
coiu, UX (PU3MYEeCKHMe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U INpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoOHaToB B OBITY, MEIUIMHE,
HPOMBIIIJICHHOCTH U CEJIBCKOM XO3HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUAX YIiepojia
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kucnora). IlpuponHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOJAHBIM Ta3, HEPThb), MPOAYKTHl HX NepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEILIECTBAX:
KHUpax, OesKkax, YyIJeBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COETUHEHHH.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWMCTBA, IOJNy4YeHHE U IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBienus o6 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30MacHOro UCMOJIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenn.

u3ydyeHue oOpa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKIMii Ha XJIOPUA-UOHBI U HAOJIOJICHUE TPU3HAKOB UX
MIPOTEKaHHUs, OIbBITHI, OTpaXKkarlre (GU3NUEeCKUe U XMMHUYECKHUE CBOICTBA rajOreHoB
U UX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHHE BUAEOMATEPUAIOB), O3HAKOMIIEHUE C
oOpasmamMu XJIOpUI0B (TAJIOTEHHUIOB), O3HAKOMJIGHHE C O0Opa3namMu cepel U €
COCIMHCHHUSAMH  (BO3MOXHO HWCIOJb30BaHUE BHICOMATEPUATIOB), HAOJIOICHHE



mporecca OOYIIMBaHUS caxapa II0J] JCUCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM
KHUCJIOTBI, H3y4YeHHE XHMHUYECKUX CBONCTB pa30aBICHHONH CEPHOM KHUCIIOTHI,
MPOBE/ICHNE KAUeCTBEHHOM peakUuu Ha cynb(dar-moH U HaONroneHue mpu3HakKa eé
NPOTEKaHMs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMH a3oTa, ¢ochopa u uX
coeMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPUAIOB), 00pa3liaMi a30THBIX U
dbochopHBIX yHOOpEeHHH, TOJy4YeHHE, COOMpaHWE, pAaclO3HaBaHWE W H3YyYCHHE
CBOMCTB aMMHUaka, MPOBEJACHUE KaYeCTBEHHBIX PEaKlMii Ha HOH aMMOHMS U ¢ocdart-
VOH U M3Y4Y€HUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOU
a30THOM KHUCJIOTHI C MEbI0 (BO3MOXKHO MCIOJIb30BaHUE BUACOMATEPUAIOB), U3yUECHUE
MoJIeNIel KPUCTAIUTMYECKUX PEHIETOK anmasa, rpadura, QpymiepeHa, 03HaKOMIICHUE C
MPOLIECCOM  afCcOpPOIMK  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIUIEM U
YCTPOICTBOM MpOTHBOra3a, IMOJIYy4YEHHE, cOOMpaHHE, pacro3HaBaHUE M H3y4YEHHUE
CBOWCTB YIJIEKHCIIOTO Tra3a, MPOBEICHHE KAaYeCTBEHHBIX pEaKIuid Ha KapOOHAT U
CUJIMKAT-UOHBI U U3YUYEHUE NTPU3HAKOB UX MPOTEKAHUs1, 03HAKOMIIEHHE C IPOIYyKLIHEH
CUWJIMKATHOM IPOMBIIIJIEHHOCTH, PEIICHHE HKCIEPUMEHTAJIbHBIX 33Jad [0 TEMe
«Baxuneimme HeMeTauIbl U UX COCIMHEHUS» (€ MCHOJIb30BAHMEM O00OPYAOBAHUSA
«Touka pocray).

MeTajibl M MX COeTMHEHHS

OOmas xapakTEepUCTHKA XUMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkenus B [lepuonnueckont cucreme xumuieckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTKa. DIEeKTPOXUMHUYECKUN Pl HanpspKeHUH MeTauioB. PU3MYECKue W XUMUYECKUE
cBoiicTBa MeTtayioB. OOmmMe cnocoObl noixydeHus: MeTaioB. [IoHATHE O KOPpO3UU METaJIOB,
OCHOBHBI€ CITOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTauIbL: TTOJIOKEHUE B [leproanueckoin cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MengaeneeBa, CTpOEHHE UX aTOMOB, HAXOXAEHUE B Mpupoae. OPU3HMUYECKHE U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
MIEIIOYHBIX METAJJIOB U MX COCAUHECHUM.

[IlenoyHo3eMenpHBIE METAUIBI MarHuii M KalbLUU: nookeHue B Ilepuoamueckoit
cucreme xumuyeckux snemeHToB [[. WM. MeHneneeBa, CTpOCHHME UX aTOMOB, HAaXxOXJICHUE B
npupozae. OU3NYECKUE U XMMHUYECKHE CBOWCTBA MarHus W Kajblus. BaxkHeimme coennHeHus
KanbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpOeHHUE aTOMa, HaxOXJAeHUE B mpupoae. Ouzndeckue 1 XMMUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenne B Ilepumonnueckoir cucreme xumuueckux saemeHtoB J[. .
MenzeneeBa, CTpOEHHE aTOMa, HaxXOXAEHUE B Ipupojae. PU3NUecKhue U XUMUUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMIJICHHE ¢ 00pa3llaMH METaUIOB M CIUIABOB, WX (DM3MYECKUMU CBOWCTBaMH,
U3Y4CHHE  PE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KAJIBIHS W HATPUA C



BOZOM (BO3MOXHO HCIOJb30BAaHUE BUICOMATEPHANIOB), HCCIEAOBAHUE CBOWCTB
XKECTKOM BOJBI, IIpOLIECCa TOPEHHUS JKele3a B KUCIOPOoJe (BO3MOYXKHO MCIIOJIb30BaHHE
BHJIEOMATEpPHAJIOB), MPHU3HAKOB IMPOTEKAHUS KAUYECTBEHHBIX pEAKIMHd Ha HOHBI:
MarHusi, KaJbllUs, amtoMuHus, nuHka, sxeneza (Il) u sxemeza (M), memu (1),
HaOIII0/ICHUE U OMKUCAaHUE MPOIIECCOB OKPAIIMBAHMS [JITAMCHH MOHAMU HATPUSl, KaJIUs
U Kajblus (BO3MOXKHO  HCIIOJIb30BaHME  BUIEOMATEpHUaOB), HCCIEIOBaHUE
aMpOTEepHBIX CBOWMCTB THAPOKCUAA ATIOMUHUS U TUIPOKCHUIA IIMHKA, pEIICHHe
SKCIIEPUMEHTAJBHBIX 3a7au 1o TeMe «BakHellne MeTamibl U UX COCAMHEHUSD» (€
HCI0JIb30BaHUeM oOopynoBanus «Touka pocray).

XuMHs 4 OKpYsKamoas cpeaa

BemectBa u MaTepuasnbl B IOBCEJHEBHOM >KU3HM 4YeoBeKa. be3onacHoe HCI0JIb30BaHUE
BEUIECTB M XUMHUYECKMX peakiuil B ObiTy. IlepBas momoiis npu XUMHYECKHX OKOTax MU
OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKPYKarollel cpebl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
BeulecTs, gainee — [1/IK). Ponp XxumMuu B perieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKII0, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mescnpeomemnmnuie ceazu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d MPU M3YYEHUU XUMHH B 9 Kiacce OCYLIECTBIISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
ABJIIOIUXCSI CACTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOTO LIUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATHA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHaJINW3,  CHUHTE3,  KiIacCU(UKalus,  MEePUOJUYHOCTb,  HAOIIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHHUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTEpUAIIbI.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHWJ, HW30TOIBI,
paZiMoOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUM 3apsf, MPOBOAHHUKH, MOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAIIIMYECKAss pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorus: ¢orocunres, apixaHue, O6uocdepa, 3KocHUCTeMa, MHHEpaJbHbIE yNOOpEeHHs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, IOJE3HBIE
HCKOIIa€MBbIE, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMHU  COLMOKYJIBTYPHBIMHU W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM IHOBEICHUS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMpPEHHE OIbITAa ACATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIINECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIeIOBATENbCKON, TBOPUECKOW H JAPYTHMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHON Cpelol, o ponu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATENBbHOM paboThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B aJIbHEHILEM;

4) ¢popMHUpPOBaHUS KYJIbTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOorojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TMIOTe3a, (aKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/ISI HUCIIOJIB30BAThH HpI/IéMI)I JIOTUYCCKOTO MBIINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH HMX XAapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOH peakiuu — TpU pelieHud ydeOHo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
xapaKTepmoBaTL CymeCTBeHHBIe HpI/ISHaKI/I Hsyqaeme O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K koHuy oOydeHus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl HA 0A30BOM YPOBHE JIOJIKHbI

oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHUH:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATHUN: aTOM, MOJIEKyJa, XUMHYECKHM
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
0o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOMTal b, paJuyCc aroma, XMMUYecKas CBs3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;

® WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX IIOHATUH M TNPUMEHATH ITH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

® [ICTI0JIb30BATh XMMUYECKYI0 CHUMBOJHMKY JUIsI COCTaBieHHUs (OpMysl BeIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

® ONpe/IeATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHUSX, CTENEHb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

e packpbiBaTh cMmbIci llepuonnueckoro 3akona . M. MeHneneeBa: AeMOHCTpHUpPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;

®ONMMCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguueckoir cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «TJIaBHas moAarpynmna (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble u Oonblie NEpUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

e Ki1accu(UUIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

® XapaKTepu30BaTh (OMUCHIBaTh) OOILIME XWMHUYECKHE CBOWCTBAa BEIIECTB pa3IUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

® [[POTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX Kauye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;

® BHIYHCIISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



® [IPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JEATEIbHOCTH — aHAJIW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTeCTBEHHO-HAyYHbIE =~ METOABl ~ TO3HAHUS  —  HAONIOJCHHME,  H3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

ecjeloBaTh IpaBWJIaM I[IOJIb30BaHMSI ~XHMHUYECKOM TMOCyIoil U J1abopaTOpPHBIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TaenH, METUIIOPAHX U APYyTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

® DaCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSTHI: XMMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
koHuentpauus [1/IK Bemectsa;

® MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX IIOHATUH W TNPUMEHATH ITH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

® ICTIOJIb30BAaTh XMMUYECKYI0 CHUMBOJHMKY JUIsI COCTaBieHHs (opMysl BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIPEIENSITh BAJIEHTHOCTh M CTENEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B COETMHEHUSIX
pa3IMYHOTO COCTaBa, IMPHUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coeIMHEHUN 1o ¢opMysaM, BHJ XUMHUYECKOH CBA3M (KOBaJIEHTHAs, HWOHHAas,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbich [lepuoanueckoro 3akona [[. 1. MenaeneeBa u AeMOHCTPUPOBATH €TI0
NOHMMAaHME: ONKCHIBATh M XapaKTepu3oBaTh TabiauuHyio ¢opmy [lepuonndeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnmna (b-rpynma)», maneie u Goiblive MepUOJBbI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOArPYMN C YYETOM CTPOECHHS
UX aTOMOB;



e KJlTacCU(PUIMPOBAaTh XUMHUYECKHE 3JIEMEHTbl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OO0mMME U crnenuuueckue XUMHYECKHUE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

® COCTaBJIATh YPAaBHEHMsI 3JEKTPOJUTUUYECKON IUCCOLMALUM KHUCIOT, IIEJI04Yeld U CoJel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLHUNA I1OCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PeaKluii;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT HX CTPOEHHS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

® BLIYKCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

ecoOM0laTh  MpaBMJa IOJb30BAHUSA XUMHUYECKOW TOCYJOH M JIaOBOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMpaHuIo Ta3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOTO Tasa);

® [IPOBOJUTH PEAKIIMM, IMOATBEPIKIAIONINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKaT-, cynbdar-, THJIPOKCHJ-UOHbBI, KAaTUOHbBI AMMOHMS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIEpPAIlMM MBICIUTEIBHON AESITEIBHOCTH — aHAIW3 M CUHTES,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KounyecTBO 4acoB JuaekTpoHHbIe (HU(PpoBbHIE) 00pa3oBaTebHbIE
pecypchl.
N HaunumenoBanue HUcnonb3oBanue uugpoBoro u
o
/ pa3aesioB u TeM B KonTtposabHubie IpakTHyecKkue aHAJIOTOBOr0 000PY10BaHMS LIEHTPa
n/n cero .«

NPOrpamMMbl padoThI padoThl €CTEeCTBEHHO-HAYYHOM U TEXHOJIOTH
Yeckoiit HanpaBieHHocTel «Touka
pocray.

Pasnen 1. [lepBoHayanbHble XUMUYECKHE TOHATHSA

XUMUS — Ba)KHas

00J1aCTh
http://www.chemnet.ru/, http://school-

1.1 €CTECTBO3HAHUA U 5 0 2 ) ] )
. collection.edu.ru/collection/chemistry

MPaKTUYECKOU

NeITEILHOCTH YeJIOBEKa

12 Bemecrsa u 15 1 0 http://www.chemnet.ru/, http://school-
' XUMHUYECKHE PEaKI[HH collection.edu.ru/collection/chemistry
Hroro no paszneny 20

Paspnen 2. BaxkHeilumne npeacTaBuTe/ M HEOPraHMYECKUX BeLeCTB

Boznyx. Kucnopon.

http://www.chemnet.ru/, http://school-

2.1 6 0 0 ) i )
ITonsaTue 00 oxkcumax collection.edu.ru/collection/chemistry
http://www.chemnet.ru/, http://school-
collection.edu.ru/collection/chemistry
59 Bonopoa.Ilonsitue o 8 0 1 TlaTaux

KHCJIOTaX U COJIAX

pH.
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Bopna. PactBopsl.
2.3 ITousitue 06 5 1
OCHOBaHHUAX

http://www.chemnet.ru/, http://school-
collection.edu.ru/collection/chemistry

JaTunk
pH.

OCHOBHBIE KJIACCHI

http://www.chemnet.ru/, http://school-

collection.edu.ru/collection/chemistry

24 HEOPraHUYeCKUX 11 1 Hatauk
COCMHEHU I pH.
Htoro mo pazneny 30

Paspnen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB /I. U. Menaeneea. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE Pe€aKkIuH

[Tepuonnueckuii 3aKOH
u Ilepuonnueckas
CUCTEMA XUMHYECKUX
3.1 7 0
anemeHToB /1. 1.
MenneneeBa. CtpoeHue

aToMa

http://www.chemnet.ru/, http://school-

collection.edu.ru/collection/chemistry

XHUMHU4YEeCcKas CBS3b.

39 OKUCIUTEIILHO- 8 1 http://www.chemnet.ru/, http://school-
' BOCCTAHOBUTEIILHBIE collection.edu.ru/collection/chemistry
peakuuun
Htoro no pazneny 15 https://m.edsoo.ru/7f41837c

PeszepBHOE Bpems 3 0

http://www.chemnet.ru/, http://school-
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collection.edu.ru/collection/chemistry

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



http://school-collection.edu.ru/collection/chemistry

9 KJIACC

KoanuyecTBo 4acoB

JaexkTpoHHble (LU(poBbIe) 00pa3oBaTeibHbIE PeCYPChI.

Ne | HammeHoBaHmue Hcnoan3oBanue nupoBoro 1 aHAJIOroBOro 000pPy10BaHUS
n/ pa3aesioB U TeM Bcer | KonTposabn IpakTuueck LHEHTPA eCTeCTBEHHO-HAYYHO! U TeXHOJIOTHYeCKOoM
n NPOrpamMMbl 0 bie padoThI ne padoThI HanpasJjeHHocTeil «Touka pocray.
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIun
http://www.chemnet.ru/,
Hostoperue n http://school-
yrﬂy@feHHe collection.edu.ru/collection/c
11 | GHam 5 1 0 hemistry
OCHOBHBIX
pazzenoB Kypca 8 Hatuuk pH.
Kjacca
OCHOBHEIC http://ww.chemnet.ru/ ] http://scr_lool-
SAKOHOMEDHOCTH collection.edu.ru/collection/chemistry
12 XUMUYECKHAX 4 0 0 Haruuk pH.
peakuuii
DIEKTPONUTHYEC
Kasl http://www.chemnet.ru/, http://school-
13 JUCCOIAITHS. 3 1 1 collection.edu.ru/collection/chemistry.
Xumunueckue Hatuuk pH, a5ekTponpoBoIHOCTH
peaxkmuu B
pacTBopax
Hroro no paszneny 17

Pa3pen 2. HeMeTaJJIBI M X CO€IHHEHUS
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O61mas

http://www.chemnet.ru/, http://school-

XapaKTepHCTHKa _ i -
collection.edu.ru/collection/chemistry
21 XUMHUYCCKUX 4
' snementoB VIIA- Harank pH.
TpYTIIBI.
T"anoreunst
O06mas
http://www.chemnet.ru/, http://school-
XapaKTepHCTHKa - i -
collection.edu.ru/collection/chemistry
22 XUMHNYCCKUX 6

siieMeHTOB VIA-
rpynnsl. Cepa u
€€ coeTMHEHUA

Hatuuk pH.

O6mas

XapaKTepUCTHKA http://www.chemnet.ru/, http://school-

XMUMHYECKUX collection.edu.ru/collection/chemistry
2.3 aneMeHToB VA- 7 Jlatank pH.

rpynnsl. A30T,

¢dochop n ux

COCTMHCHHS

O6mas

XapaKTePUCTHKA http://www.chemnet.ru/, http://school-

XUMUYECKUX collection.edu.ru/collection/chemistry
2.4 sneMeHToB IVA- 8

IPYIIIBL. YTIEPOX
1 KPEMHHU U UX

COCIUHECHUA

JaTtuuk pH.

Hroro no paszneny 25

Pa3gen 3. MeTaJJILI M BX COeTUHEHU ST
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OO01mue cBo¥icTBa

http://www.chemnet.ru/, http://school-

3.1 4 3 ) -
METAJJIOB collection.edu.ru/collection/chemistry
B N
Heuime http://www.chemnet.ru/, http://school-
3.2 METAJUIbI U X 16 3 . B
collection.edu.ru/collection/chemistry
COCANHCHUA
Htoro mo pazneny 20

Pa3znen 4. Xumus u oxkpy:xamomas cpeaa

http://www.chemnet.ru/, http://school-

BemectBa n collection.edu.ru/collection/chemistry
4.1 MaTepHalbl B 3 Jatunk pH.
JKU3HHU YCJIOBCKaA
Wroro no pazaeny 3
PesenBoe BbeMs 3 http://www.chemnet.ru/, http://school-
p P collection.edu.ru/collection/chemistry
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosunvecTBO 4acoB JaTa nzydyeHus JIeKTPOHHBbIE U(PPOBHIE
Ne Io nuiany daxr o0Opa3oBaTe/IbHbIE PeCypChI.
Hcnouab3oBanue uupposoro u
IpakTnu
n aHAJI0TOBOI0 000PY/10BAHMS
/ Tema ypoka Kontpoabneie | ec .
Bcero LHEHTPA eCTeCTBEHHO-HAYYHOM
padoThI KHe .
n M TEXHOJIOTMYeCKOi
padoTbI N
HanpasJjeHHocTeil «Touka
poctay.
http://www.chemnet.ru/,
[Ipenmer xumuu. Ponp xumun htto://school-
1 B KU3HH uelioBeka. Tena u 1 0 0 05.09.2024 _pi .
collection.edu.ru/collection/che
BeEIIECTBA :
mlstry
http://www.chemnet.ru/,
5 [MousTe 0 MeTOAAX MO3HAHUS 1 0 0 06.09.2024 httQ://S_Chool— _
B XUMHHU collection.edu.ru/collection/che
mistry
IT oora Ne 1
bactifieckait pabota 2 http://www.chemnet.ru/,
«IIpaBuna paboTsI B htto://school-
3 1a0opaTopuu U MPUEMBI 1 0 0 12.09.2024 _[)7 .
collection.edu.ru/collection/che
oOpaiteHus ¢ 1abopaTOpHBIM mistr
000pyOBaHUEMY ALY
http://www.chemnet.ru/,
4 YuCThIE BELIECTBA U CMECH. ) 1 0 0 13.09 2024 httQ://S_Chool- _
Crioco0OsbI pa3eneHus cMmecei collection.edu.ru/collection/che
mistry
5 [TpakTraeckas padota Ne 2 1 0 0 19.09.2024 http://www.chemnet.ru/,
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«Paznenenue cmeceii (Ha
MIpUMeEpPe OYUCTKH ITOBAPEHHOM
COJIN)»

http://school-
collection.edu.ru/collection/che

mistry

http://www.chemnet.ru/,
http://school-

6 A 20.09.2024 ) )
TOMBE H MOJICKYIIBT collection.edu.ru/collection/che
mistry
http://www.chemnet.ru/,
XHUMHUUYECKHE IJIEMEHTEI. 3HaKI/I htt '//SChOOl-
7 (CMMBOJIBI) XUMHYECKUX 26.09.2024 _pi .
collection.edu.ru/collection/che
SJIEMCHTOB .
mistry
http://www.chemnet.ru/,

8 ITpocThie U CIIOKHBIE 27.09.2024 httQ://s.ChOOI- .

BEIIECTBA collection.edu.ru/collection/che
mistry
http://www.chemnet.ru/,

9 ATOMHO-MOJIEKYJISIPHOE 03.10.2024 httQ://S.ChOOI- .
yUeHHE collection.edu.ru/collection/che

mistry
33.I(OH IIOCTOJHCTBA COCTaBa http://WWW.Chemnet.ru/,
BCIICCTB. XI/IMI/I‘-ICCKaSI htt '//SChOO'-

10 .B 04.10.2024 TTP-/75CN00T: ) )
$opyxa. Basenrsocts collection.edu.ru/collection/che
aATOMOB XUMHNYCCKHUX mistr
3JIECMEHTOB ML

http://www.chemnet.ru/,
OTHOCI/ITGJ’IBHEUI aTOMHas htt '//SChOO'-
11 | wmacca. OTHOCUTEIBHAA 10.10.2024 Hib Ll 0ol

MOJIEKYJIIpHas Macca

collection.edu.ru/collection/che
mistry
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Maccosas J0JI1 XUMHUYCCKOI'O

http://www.chemnet.ru/,
http://school-

12 11.10.2024 ) .

JJEMEHTA B COEIMHEHUH collection.edu.ru/collection/che
mistry
http://www.chemnet.ru/,

13 Konuuectso Bemecrsa. MoJib. 17102024 httQ://S.ChOOI- .
MossipHast Macca collection.edu.ru/collection/che

mistry
http://www.chemnet.ru/,
dusnyeckue U XUMUYECKHUE htto://school-

14 | saBnenus. Xumuueckas 18.10.2024 _pi .

collection.edu.ru/collection/che
peaxius ;

mistry

http://www.chemnet.ru/,
[Tpu3Haku U ycioBus htto://school-

15 | mnporekaHus XUMHUECKUX 24.10.2024 _[37 .

N collection.edu.ru/collection/che
peaxiuit ;
mlstry
http://www.chemnet.ru/,
3aKOH COXpPaHEHHS MaCChI httn://school-
16 | BemecTB. XUMHUUYECKHE 25.10.2024 _[37 .
collection.edu.ru/collection/che
ypaBHEHUS ;
mlstry
Brruncienus KoIn4ecTsa, http://www.chemnet.ru/,

17 Macchl BEIIECTBA 110 07.11.2024 httQ://S_Chool- _
YpaBHEHHUSIM XUMHUYECKHX collection.edu.ru/collection/che
peaxiuit mistry
Knaccudukanus XuMHIeCKUX http://www.chemnet.ru/,

1g | Peakuuit (coenuHeHwUs, 08.11.2024 http://school-

pa3IoXKEeHUs, 3aMeIleHUS,
obMmeHa)

collection.edu.ru/collection/che
mistry
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M. B. JIoMOHOCOB — y4€HBIi-

http://www.chemnet.ru/,
http://school-

19 | »amuknonemucr. O00OLMIEHNE U 14.11.2024 ; .
. collection.edu.ru/collection/che
CHCTEMAaTHU3alMsA 3HAHUH ;
mistry
http://www.chemnet.ru/,
Kontponbnas padora Nel mo htto://school-
20 | Teme «BemectBa u 15.11.2024 _pi .
collection.edu.ru/collection/che
XUMHUYECKHE PEAKI[UN» ;
mistry
Bo3myx — cmech ra3os. http://www.chemnet.ru/,

21 CocraB Bo3ayxa. Kucinopon — 91.11.2024 httQ.//s.ChOOI- .
9JIEMEHT U IPOCTOE BEIIECTBO. collection.edu.ru/collection/che
O30H mistry
DU3NYECKUE U XUMAYECKUE http://www.chemnet.ru/,

99 CBOICTBA KUCIIOpO/ia (PEaKIHK 99 11.2024 htt[:_).//s.chool- .
OKHCIJICHUSI, TOPEHHE). collection.edu.ru/collection/che
IMoustre 00 oxkcumax mistry
CriocoObI moTy4eHust http://www.chemnet.ru/,

53 | HcOpona B 1abopaTopuu 1 28.11.2024 htt[:_).//s.chool- .
IPOMBIIIUICHHOCTH. collection.edu.ru/collection/che
IIpumeHeHne Kucnopoaa mistry
T N

CIIToBOH Sfb (exr http://www.chemnet.ru/,
XUMHUYECKON PEeaKIInH, httn://school-
24 | TOHATHE O TEPMOXUMHUYECKOM 29.11.2024 _pi .
collection.edu.ru/collection/che
YpaBHEHUH, IK30- U miistr
SHOTEPMHUCCKHUX PEAKITHIX mistry
TornmBo (HepTh, yroyb 1 http://www.chemnet.ru/,
25 | wMmeraH). 3arps3HEHUE BO3yXa, 05.12.2024 http://school-

CIOCOOBI €T0 TPEIOTBPAICHUS

collection.edu.ru/collection/che
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mistry

26

[Tpaktuyeckas padora Ne 3 o
teMe «llonydenue u
coOMpaHue KUCIOPOoa,
U3y4Y€HHE €ro CBOHCTB»

06.12.2024

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

27

Boaopon — sneMeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue B mpupose

12.12.2024

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

28

duznyeckre 1 XUMUUECKHE
CBOICTBa BOJOPO/IA.
[Ipumenenue Bogopoaa

13.12.2023

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

29

ITousaTre 0 KUCIOTaX U COJIAX

19.12.2024

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

30

CnocoObl nosy4eHus
BOJIOpO/J1a B TabopaTopHu

20.12.2024

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

31

[TpaxTrueckast paborta Ne 4 o
teMe «llomyyenue n
cobupaHue Bo10po/a,
U3y4YeHHE €ro CBOHCTB»

26.12.2024

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

32

Monsipablit 00BEM razos.
3akoH ABoraapo

27.12.2024

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che
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http://school-collection.edu.ru/collection/chemistry
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mistry

Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA r'a3a 10

http://www.chemnet.ru/,
http://school-

33 16.01.2025 ) )
€r0 M3BECTHOMY KOJHUYECTBY collection.edu.ru/collection/che
BEIIIECTBA WU 00BEMY mistry
Brraucienus 00656M0B ra3oB http://www.chemnet.ru/,
http://school-
g4 | 1O YPaBHEHHIO pealfunn Ha 17.01.2025 ttp //S_C 00 _
OCHOBE 3aKOHA 00BEMHBIX collection.edu.ru/collection/che
OTHOH_IeHI/Iﬁ Ira30B mistry
http://www.chemnet.ru/,
35 d)mvnqecmle A XUMHYECKUE 93.01.2025 httQ://S_ChOOI- _
CBOICTBA BOJIBI collection.edu.ru/collection/che
mistry
http://www.chemnet.ru/,
36 CocraB ocHoBanuil. [ToHsATHE 94.01.2025 http://S_ChOOI- _
00 MHIMKATOpax collection.edu.ru/collection/che
mistry
B .
048 Xax pacTropuTeNs http://www.chemnet.ru/,
Hacprimienurie u
37 30.01.2025 http://school-
HHBI dCTB BI. . . . .
HEHACHIICHHbIE pactBop collection.edu.ru/collection/che
MaCCOBaH J0JIs1 BEUIECTBA B .
mistry
pacTBope
Hparritiecias pabora Ne 5 10 http://www.chemnet.ru/,
TCMC «HpI/IFOTOBJ’ICHI/IC )
38 . . 31.01.2025 http://school-
aCTB B 11 JICHHOU . . . .
pat Opov 0 Iv)eﬂe CHHO collection.edu.ru/collection/che
MaCCOBOMH H0JICU .
. mistry
paCTBOpeHHOFO BCIICCTBaA»
39 | KonrtponsHas padora Ne2 mo 06.02.2025 http://www.chemnet.ru/,
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teme «Kucnopoa. Bogopos.
Bona»

http://school-
collection.edu.ru/collection/che

mistry

OKCI/II[BII COCTaB,

http://www.chemnet.ru/,
http://school-

40 raccnpuiauns, 07.02.2025 collection.edu.ru/collection/che

HOMEHKJIaTypa -
mistry
[TomrydeHnre u XUMHUYECKUE http://www.chemnet.ru/,

41 | CBOMCTBA KHCIOTHBIX, 13.02.2025 httQ://s.ChOOI- .
OCHOBHBIX U aM(OTEPHBIX collection.edu.ru/collection/che
OKCHJIOB mistry

http://www.chemnet.ru/,
OCHOBaHI/IHZ COCTaB, htt '//SChOO'-

42| xnaccuuicays, 14.02.2025 collection.edu.ru/collection/che

HOMEHKJIaTypa .
mistry
http://www.chemnet.ru/,

43 HonqueHI/Ie u XI/IMI/I‘jeCKI/Ie 90.02.2025 httQ://S.ChOOI- .
CBOMCTBA OCHOBAaHHUI collection.edu.ru/collection/che

mistry
http://www.chemnet.ru/,
KI/ICJ'IOTLII COCTaB, htt '//SChOO'-

44 21.02.2025 TTP-/75CN00T: ; .
KnaccHpukauus, collection.edu.ru/collection/che
HOMEHKJIaTypa .

mistry
http://www.chemnet.ru/,

45 HonqueHI/Ie U XUMHUYECKUE 97.02.2025 httQ://S_Chool- _
CBOICTBA KHUCIIOT collection.edu.ru/collection/che

mistry

46 | Conu (cpennue): 28.02.2025 http://www.chemnet.ru/,
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HOMEHKJIaTypa, CITIOCOObI
MOJTYYCHUS, XUMHUYECKUE
CBOMCTBA

http://school-
collection.edu.ru/collection/che

mistry

[Tpaktuyeckas padora Ne 6.
Pemienue skcriepiMeHTaTbHBIX

http://www.chemnet.ru/,
http://school-

47 | 3amad no teme « OCHOBHEBIE 06.03.2025 collection.edu.ru/collection/chemi
KJIACChl HEOPraHUYECKUX stry aruuk pH
COETMHEHUIN

http://www.chemnet.ru/,
['eHeTHYeCKas CBSA3b MEXKITY htt” ://i_Choo(;_ reollection/ch
48 | KkimaccaMu HEOPraHUYECKUX 07.03.2025 CO_ CLHON.CAU.LULOTCCUDNLIE
o mlstry
COEUHEHHUH
Hatuuk pH
http://www.chemnet.ru/,
http://school-

49 O06001menne u ] 13.03.2025 ttp //S_C 00 _

cucTEMaTH3aIs 3HAaHUI collection.edu.ru/collection/che
mistry
http://www.chemnet.ru/,
Kontponbnas pabora Ne3 mo httn://school-
50 | Tteme "OCHOBHBIE KIIACCHI 14.03.2025 _[)7 )
o collection.edu.ru/collection/che
HEOPraHMYECKUX COSAMHEHUN _
mlstry
[TepBBIe TOMBITKH http://www.chemnet.ru/,

51 KJIacCu()UKAIUU XUMHYCSCKUX 90.03.2025 httQ://S_ChOOl- _
snemMenToB. [ToHsTHE O collection.edu.ru/collection/che
rpynmnax CXOIHBIX dJIEMEHTOB mistry
[Tepunomuvecknii 3aK0H U http://www.chemnet.ru/,

52 | Tlepuomnueckas cucrema 21.03.2025 http://school-

XUMHYECKHX 3eMeHToB /1. H.

collection.edu.ru/collection/che
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Meunpeneena

mistry

Ilepuonsl, rpynimsl,

http://www.chemnet.ru/,
http://school-

53 03.04.2025 ; .
HOATPYIIIBI collection.edu.ru/collection/che
mistry
http://www.chemnet.ru/,
. http://school-
54 Crpoenue atomoB. CoctaB 04.04.2025 ttp ! _
aTOMHBIX siziep. M30Tombl collection.edu.ru/collection/che
mistry
CrtpoeHwue IeKTPOHHBIX http://www.chemnet.ru/,
55 0005109€K aTOM?B JJIEMEHTOB 10.04.2025 httQ://S_ChOOI- _
[Meproanveckoii cuctems /1. collection.edu.ru/collection/che
U. MeHnneneera mistry
XapakTepucTUKa XUMUIECKOTO http://www.chemnet.ru/,
http://school-
56 JJIEMEHTA T10 €T Fonon(eHmo 11.04.2025 tt //S_C 00 _
B [lepuonuueckoii cucteme /1. collection.edu.ru/collection/che
U. MeHnneneesa mistry
3:21:6:“6 Heg:mﬂmeczom http://www.chemnet.ru/,
KOH JIst BUTHUSA HAYKU U
- g }_}[’H " Y 17 08,2025 http://school-
HpaKT,I_dKH; O VICHACHEES o collection.edu.ru/collection/che
— YYCHbLIH, IICaaror u .
mistry
TpaXXJJaHUH
http://www.chemnet.ru/,
DIIEKTPOOTPULIATETLHOCTh
http://school-
58 | aTomMOB XMMHUYECKHX 18.04.2025 ) .
collection.edu.ru/collection/che
DJIECMEHTOB -
mistry
http://www.chemnet.ru/,
59 | Honnas xumMudeckas CBS3b 24.04.2025 D

http://school-
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collection.edu.ru/collection/che
mistry

Jatuuk pH, 31ekTponpoBOIHOCTH

60

KoBanenTHas IMoJIApHAasa
XUMHNYCCKas CBA3b

25.04.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

Jatuuk pH, anekTponpoBoiHOCTH

61

KoBanenTHas HCIIOJISIPpHAaA
XUMHNYCCKas CBA3b

25.04.2024

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

62

CreneHp OKHUCIECHUSI

02.05.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

63

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

08.05.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

64

OKHUCIIUTENN U
BOCCTAHOBHUTEIIN

15.05.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

65

AJMMHHCTpaTUBHAS
KOHTpoJbHas padora Ne4 o
teMe «CTpoeHue aToma.

16.05.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che
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Xumudeckasl CBSI3bY

mistry

66

PesepBHeiit ypok. O000mIcHIE
U cUcTeMaTu3alus 3HaHui

22.05.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

67

PesepBHeIit ypok. O600mIcHME
U cUCTeMaTu3alus 3HaHui

29.05.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

68

PesepBHeIit ypok. O000mIcHME
U cUCTeMaTu3alus 3HaHui

30.05.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68
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9 KJIACC

KoanuecTBo 4acoB

Jdara nzydyenus

JIeKTPOHHBbIE HU(POBHIE

o nuany dakT o0pa3oBaTejibHbIE PeCypChl.
HUcnoan3oBanue nudpoBoro u
N aHAJIOrOBOT0 000PY10BaAHMS
11/-11 Tema ypoka B Kontpoabnbie | IlpakTHueckue HEHTPA eCTeCTBEHHO-HAYYHOM
cero padoThI padoThl M TEXHOJIOTHYEeCKO
HanpasJjeHHocTeld «Touka
poctay.
[lepronnyeckuii 3aK0H. http://www.chemnet.ru/,
[Teproaudeckas cuctema 1 0 0 02.09.2024 http://s_chool— _
XAMHUYECKHUX 3JIEMEHTOB collection.edu.ru/collection/che
. . MenneneeBa mistry
3aKOHOMEPHOCTH B http://www.chemnet.ru/,
I http://school-
N3MEHEHUU CBOMCTB 1 0 0 05.09.2024 ! _
XAMHUYECKHX JJIEMEHTOB collection.edu.ru/collection/che
MEPBBIX TPEX MEPHUOIOB mistry
http://www.chemnet.ru/,
Knaccudukanms u hito://school-
3 HOMEHKJIATypa 1 0 0 09.09.2024 _07 .
collection.edu.ru/collection/che
HEOPTaHMYECKUX BEIIECTB X
mlstry
. http://www.chemnet.ru/,
Buabsl xumMuueckoii cBI3U htto://school-
4 Y TUIIBl KPUCTAIUTMUECKUX 1 0 0 12.09.2024 _07 .
. collection.edu.ru/collection/che
pemeETOK )
mlstry
5 KonrpoasHas pabora Nel 1 1 0 16.09.2024 http://www.chemnet.ru/,
no teme «IloBTOpeHue u http://school-
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yriIyOJIeHHE 3HAHUHN
OCHOBHBIX Pa3JICIOB
Kypca 8 kiacca»

collection.edu.ru/collection/che
mistry

http://www.chemnet.ru/,

Kiacenpuicanis http://school
6 XUMUYECKHX PEAKIIUH 110 19.09.2024 _pi .
collection.edu.ru/collection/che
Pa3IMYHBIM MMPU3HAKAM ;
mlstry
[TonsaTue o ckopocTH http://www.chemnet.ru/,

; XUMHYECKON PEaKIiH. 93.09.2024 http://slchool- .
IToHsATHE O TOMOTE€HHBIX U collection.edu.ru/collection/che
TeTEPOreHHBIX PEAKIIHIX mistry
TTousTie 0 XUMHYECKOM
paBHOBecHH. DaKTOPHI, http://www.chemnet.ru/,

g BIIMAOLIAE i{a CKOPOCTh 96.09.2024 http://slchool- .
XMMHUYECKOU peaKiuu 1 collection.edu.ru/collection/che
MOJI0KEHHE XUMUYECKOTO mistry
paBHOBeECHS

http://www.chemnet.ru/,
OxucnuTensHo- htto://school-

9 BOCCTAaHOBHUTEIILHEIE 30.10.2024 _97 .

collection.edu.ru/collection/che
peakiuu .

mistry

http://www.chemnet.ru/,
Teopus http://school-

10 AIIEKTPOIUTUIECKON 01.10.2024 quIeCtion.edu.ru/COIIeCtion/Che
nucconuanyi. CUIbHBIE U mistry
CITa0bIe ANEKTPOIIUTHI Hatauk pH, anexTponpoBogHOCTH

1 HoHnHble ypaBHEHUS 04.10.2024 http://www.chemnet.ru/,

peaKuuit

http://school-



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry

collection.edu.ru/collection/che
mistry

Hatuuk pH, a5ekTponpoBoiHOCTH

XUMHUYECKHE CBOUCTBA
KHCJIOT ¥ OCHOBAHUIH B

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

12 CBETE MpeACTaBICHUHN 00 08.10.2024 -
o mlstry
AIEKTPOIUTUUECKON H
CCOLHALIT Hatuuk pH, anexrponposogHocTr
. http://www.chemnet.ru/,
XUMHYECKUE CBOMCTBA hito-//school-
CoJIell B CBETE _07”- " q rcollection/ch
13 MpeACTaBICHUIN 00 11.10.2024 CO_ €ction.edu.ru/coflection/che
o mlstry
ANEKTPOIUTUYECKON H
T — Hatuuk pH, anekTponpoBogHOCTH
http://www.chemnet.ru/,
http://school-
14 Hon;;vme O THJIPOJIH3E 15.10.2024 cqlIectlon.edu.ru/collectlon/che
cojien mistry
Hatauk pH
http://www.chemnet.ru/,
15 O060061EHNE U ) 18.10.2024 httQ://S_Chool- _
CHCTEMATU3AIMSI 3HAHUN collection.edu.ru/collection/che
mistry
[IpakTuueckas pabora Ne http://www.chemnet.ru/,
16 1. «Pewenue 22.10.2024 http://school-

OKCIICPUMCHTAJIBHBIX

collection.edu.ru/collection/che
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3aga4d»

mistry

Hatuuk pH, a5ekTponpoBoiHOCTH

Kontposnbnas pabora No2

http://www.chemnet.ru/,

10 TeMeE

17 «DNEKTPOIUTUYCCKAS 95 10,2024 httg://S_ChOOI- _
JWCCOLMALIHS. collection.edu.ru/collection/che
XUMHUYECKUE PEaKIH B mistry
pacTBopax»

OO01mas xapakTepuCTHKa http://www.chemnet.ru/,

18 I‘ElJI(jI‘GHOB. XuMHUECKUE 05.11.2024 http://S_ChOOI- _
CBOMCTBa Ha IpUMeEpe collection.edu.ru/collection/che
xJiopa mistry

http://www.chemnet.ru/,
Xnoposonopon. ConsiHast http://school-

19 KI/ICJ}OT&, XUMHYECKHE 08.11.2024 co_lIection.edu.ru/collection/che
CBOWCTBA, I1OJIy4YEHHUE, mistry
pUMEHEHNE Hatuux pH

http://www.chemnet.ru/,
[IpakTuueckas pabora Ne http://school-

20 2 no Te114e «[Tomyuenue 12.11.2024 cqlIectlon.edu.ru/collectlon/che
COJISTHOM KHUCJIOTBI, mistry
U3y4YEeHHUE €€ CBOUCTBY» Hatauk pH, anexTponpoBogHOCTH
Beraucnenus mo http://www.chemnet.ru/,

21 YPaBHEHUSIM XUMHUYECKHX 15.11.2024 http://school-

peaKIui, ecau OJ1H U3
peareHToB JIaH B U30BITKE

collection.edu.ru/collection/che
mistry



http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

OO61mas xapakTepucTHKa

http://www.chemnet.ru/,
http://school-

22 19.11.2024 - .
seMeHTOB VIA-TpyIs collection.edu.ru/collection/che
mistry
AJITOTPOITHBIE http://www.chemnet.ru/,
MOTU(DHUKAIIMH CEPHI. http://school-
23 Haxo;xz[eHI/ie cephl U e 29 11.2024 co_lIection.edu.ru/collection/che
COEIMHEHUI B IPUPOJIE. mistry
XUMHUYECKUE CBOMCTBA Hatuuk pH, anexTponpoBogHOCTH
cepbl
http://www.chemnet.ru/,
CepoBo0po/1, CTpOCHHE, htt” ://ts_chooclj- icollection/ch
24 duamaeckue 1 26.11.2024 CO- ection.eau.ru/collection/cne
XUMUYECKHUE CBOKCTBA sty
Hatuuk pH, anekTponpoBoiHOCTH
http://www.chemnet.ru/,
Oxcupl cepbl. CepHast http://school-
o5 KHUCIIOTA, q)nznqefxue u 99.11.2024 cqlIectlon.edu.ru/collectlon/che
XHMHYECKUE CBOMCTRA, mistry
MIPUMEHEHUE Jatuuk pH, anekTponpoBoIHOCTH
XyUMHUYecKre peaKInu,
peart http://www.chemnet.ru/,
JIeXKAIIe B OCHOBE htto://school-
MPOMBIIIIEHHOTO CII0c00a _Irﬁ Icollection/ch
26 TIOJTyYCHHST CEPHOM 03.12.2024 cotleCtion.equ. TL/CoTlerlion/ehe

KHUCIIOTHI. XUMHUYECKOE
3arpsi3HEHUE
OKPYXaroIIeH Cpeabl

mistry

Hatuuk pH, a5ekTponpoBoIHOCTH
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COCAMHCHUAMU CCPhI

Brruncienne MaccoBoit

http://www.chemnet.ru/,
http://school-

27 06.12.2024 8 .
JIOJIHM BBIXOJA TPOAYKTa collection.edu.ru/collection/che
peaKIuu )
mistry
http://www.chemnet.ru/,
OO0m1as XxapakTeprucTruKa hito-//school
351eMeHTOB V A-Ipynibl. _D? .
collection.edu.ru/collection/che
28 A30T, pactipoCcTpaHeHUE B 10.12.2024 X
mistry
npupoze, Gu3nIecKue u
. Jatauk pH, anexTponpoBogHOCTH
XUMHYECKHE CBOKCTBA
http://www.chemnet.ru/,
AmMMuak, ero pusndecKkue htt” ://tS_ChOO(Ij_ rcollection/ch
29 1 XUMHUYECKHE CBOMCTBA, 13.12.2024 CO_ ection.edul. FUfcotlectioniche
mistry
MOJTy4YeHUe U PUMEHEHHUE
Hatuuk pH, anekTponpoBoiHOCTH
http://www.chemnet.ru/,
[Tpaktrdeckas padora Ne http://school-
30 3 o teme «IlomyueHue 17 12,2024 cqlIectlon.edu.ru/collectlon/che
aMMHaKa, H3yu4eHue ero mistry
CBOWCTB» Hatuuk pH, a5ekTponpoBoIHOCTH
http://www.chemnet.ru/,
A3oTHas KHCIO0Ta, €€ htt” ://f_ChOO(Ij— /collection/ch
31 | duskueckue n 20.12.2024 cotiection. el Ao ecovLhe

XUMHUYECKUE CBOWCTBA

mistry

Hatuuk pH, a5ekTponpoBoIHOCTH
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Hcnons3oBanne HUTPATOB
1 CoJIcH aMMOHMUSA B
Kau€CTBC MHUHCPAJIIBHBIX

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

32 yaoOpeHuil. XuMHU4ecKkoe 24.12.2024 -
mistry
3arpsi3HeHUE Y
OKpYRAIOMEH CpEEL Hatuuk pH, 3nekTponpoBoIHOCTH
COCTMHEHUSIMU a30Ta
®ocdop. Oker dochopa EEDE;;W\;IVW.IChemnet.ru/ ,

33 KHCJIOTa, PU3HUECKHUE U 27.12.2024 CO_ ::‘C on.edu.rufcotlectioniene
XHMHYCCKHE CBOMCTBA, sty Y
momygerme Hatuuk pH, anekTponpoBogHOCTH
Hcnonp3oBanue http://www.chemnet.ru/,
¢dochaToB B kauecTBe http://school-

34 MI/IHepaJ'ILI:IbIX 13.01.2025 co_lIectlon.edu.ru/collectlon/che
yao0peHuit. 3arpsa3HeHue mistry
IPUPOIHON CPEIBI Hatuuk pH, anexTponpoBogHOCTH
dbocdaramu
Yraepon, http://www.chemnet.ru/,

35 pacnpocTpaHeHue B 17.01.2025 http.//s_chool- _
npupose, Gu3nvecKue u collection.edu.ru/collection/che
XUMHUYECKHE CBOHCTBA mistry
Oxkcunsl yraepomaa, ux
dusnueckue u http://www.chemnet.ru/,

36 XUMHYECKHE CBOMCTBA. 90.01.2025 http://school-

DKOJOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuoM yriepoza (1V)

collection.edu.ru/collection/che
mistry
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VYronbpHag kuciiora u eé

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

37 24.01.2025 ;
CcoIH mistry
Hatuuk pH, a51eKTponpoBOIHOCTH
[TpakTudeckast padota Ne EEDZW\;]VWIC hemnet.ru/,
4 o teme "Tonyyenue _D?”- :‘_C 90 d- rcollection/ch
38 YTIICKHCIIOTO Ta3a. 28.01.2025 CO. :-Z‘C lon.eau.ru/collection/cne
KauecTBennas peakuus MUstry Y
Ha KapGoHaT-HOH" Jatauk pH, anexTponpoBogHOCTH
IT
CPBORATAILHKIC http://www.chemnet.ru/,
TOHSTIIS. 00 http://school-
39 OpPraHMYECKUX BEIIECTBAX 31.01.2025 — .
collection.edu.ru/collection/che
KaK O COCAMHCHUIX miStr
yrieposa Z
http://www.chemnet.ru/,
40 Kpemuwuii u ero 04.02.2025 http://s_chool- _
COEIMHEHUS collection.edu.ru/collection/che
mistry
[MpakTuueckas padora Ne http://www.chemnet.ru/,
5. Pemenue http://school-
41 IKCIIEPUMEHTATLHBIX 07.02.2025 cql lection.edu.ru/collection/che
3a/1a4 10 TeME mistry
«Baxnenme HeMeTaIbl Hatuuk pH, a5ekTponpoBoIHOCTH
W UX COCITUHEHHSDY
42 Konrpoasnas pabora Ne3 11.02.2025 http://www.chemnet.ru/,

o Teme «Baxuelnine

http://school-
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HEMCTAJIJIBI U UX
COCOAUHECHUA»

collection.edu.ru/collection/che
mistry

OO01as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
— METaJUIOB.

Merannndeckas CBSI3b U

http://www.chemnet.ru/,
http://school-

43 14.02.2025 ; .
MeTaJUInYecKas collection.edu.ru/collection/che
KpHUCTAJINYECKAs mistry
peumérka. Pu3nyeckKue
CBOMCTBA METAJLJIOB
XHUMHYECKHE CBOICTBA http://www.chemnet.ru/,

. http://school-

44 METaIIon 5 18.02.2025 _ _
DJIEKTPOXUMHYUCCKUH PsjT collection.edu.ru/collection/che
HaNpsHKEHUH METaIJIOB mistry
OO0mue crocoOsl
HOTYHCHILA METAILIOB. http://www.chemnet.ru/,
Crnasl. Beruncnenus no htto-//school

45 YPaBHEHUSAM XUMHUYECKUX 21.02.2025 _p? )

N collection.edu.ru/collection/che
peakuuu, eCiy OJIUH U3 Mistr
peaFCHTOB COIlep)KI/IT
HpI/IMeCI/I
http://www.chemnet.ru/,
IT http://school-

16 OHSITHE O KOPPO3UH 95022025 ttp //S_C 00 _

METAJIIOB collection.edu.ru/collection/che
mistry
http://www.chemnet.ru/,
http://school-

47 [[lemounbpIe METAIITBI 28.02.2025 Hip://schao

collection.edu.ru/collection/che
mistry
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48

OKcubl U THAPOKCHUTBI
HATpHS U Kaaus

04.03.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

Hatuuk pH, a51eKTponpoBOIHOCTH

49

[llenouno3zeMenbHbBIE
METaJUIBI — KAJIBIUU U
Mardum

07.03.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

Hatuuk pH, anekTponpoBoiHOCTH

50

Baxkueiinme coeiuHeHN
KaJIbIUS

11.03.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry
Hatuuk pH, anekTponpoBoiHOCTH

51

0O00011eHue u
cUCTeMaTHu3anus 3HaHUHU

14.03.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

Hatuuk pH, a5ekTponpoBoIHOCTH

52

JKécTKkOoCTh BOIBI U
CHOCOO0BI €€ yCTpaHeHus

18.03.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry
Hatuuk pH
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53

[IpakTuyeckas pabora Ne
6 o Teme "XKécTkoCTh
BOJIBI 1 METOMHI €&
ycTpaHeHus"

21.03.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry
Hatuuk pH

54

AJTIOMAHAN

01.04.2025

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/che

mistry

55

AmMdoTepHbIe cBOICTBA
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0O000menue n
cUCcTeMaTH3alus 3HaHUH
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[IpakTuyeckas pabora Ne

http://www.chemnet.ru/,

7. Pemenue http://school-
59 9KCIECPUMEHTAIBHBIX 18.04.2025 cqlIection.edu.ru/colIection/che
3aJ1a4 110 TEME mistry
«Baxueiime MeTauisl U Hatuuk pH, snexTponpoBogHOCTH
HUX COEIMHEHUS»
Brrauciennsa nmo
YPaBHEHUSAM XUMHYECKHUX
peaKIui, €CaIu OJUH K3 http://www.chemnet.ru/,
60 peareHTOB JIaH B U30BITKE 99 04.2025 http://s_chool— _
WU COJICPKUT MPHUMECH. collection.edu.ru/collection/che
Brrancienus MaccoBoit mistry
JIOJIA BBIXOJ1a TIPOJTYKTa
peakiuu
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http://school-
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JlaTuuk pH, snexTponpoBogHOCTH
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66 | OGoGmeHue 1 1 16.05.2025 AED.IISCNO0- .
. collection.edu.ru/collection/che
CUCTEMAaTHU3aluAa 3HaHUHU .
mistry
. http://www.chemnet.ru/,
Pe3sepBHBII ypOK. htto://school-
67 | OGobmenue n 1 20.05.2025 AED.ISCNO0- .
. collection.edu.ru/collection/che
CUCTEMaTHU3aluAad 3HaHUHU i
mistry
. http://www.chemnet.ru/,
Pe3epBHbIit ypoK. htto://school-
68 | OGoGmeHue n 1 23.05.2025 AERLIISCTIO0T .
. collection.edu.ru/collection/che
CUCTEMaTHu3alAad 3HaHUNU i
mistry
OBIIEE KOJIMYECTBO 68
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IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI:

MaTepI/IaJILHO-TeXHI/I‘leCKaH 0a3a:

n/o

1.udposas nabopatopusi:

1) wianieT (I1K).

2) JlaTuuk Temneparypsl UCCIEAYEMON

Cpelpbl.

3) JlaTuuk BIAKHOCTH.

4) JlaTuuK OCBEIEHHOCTH.

5) JlaTuuk TeMmiepaTypbl OKpYXKaroLIEH Cpelbl.

6) Jatuuk pH.
7) Muxkpockon (rudposast ayma).

2. larunku nupoBbIX 1abopaTopuiil Mo OUOJIOTHH, SKOJIOTHH U (PU3HOJIOTUH

buoinorus DKoJorus ®dusunonorus Xumus

BuiaxxHocTH Bo3yxa BuiaxxHocT BO31yXa OcBeménnoctn  pH

OcBeméHHocTH OcBeméHHocTu pH DnexTpo
IIPOBOJHOC
™M

pH pH

Temneparypsl Temneparypsl

OKpYKarolleu cpebl OKpYKaroIleu cpebl

OnTH4YeCKON INIOTHOCTH
525 HM (KoJIOpUMETD)

JlaTumk TemMIiepaTypbl
HCCIIEyEMOM CPEbI






