MHHHCTEPCTBO NPOCBEUIEHHSA POCCHNCKOM ®EIEPALIUN
Munucreperso 06pa3oBannsi CTaBponobLCKOro Kpas

AI[MHHHCTpallHﬂ ANaHACeHKOBCKOro MYHHIHIAJAbLHOI0 OKpyra

N MKOY COLI Ne 8 ¢. Manbiuckoe
PACCMOTPEHO COI''TACOBAHO YTBéPX(HEHO
PykoBoauteas MO 3amecTUTENh IUPEKTOpA 110
i o
L 4
H.B.JIsxosa //{%
Tpotokon Nel ot «30» é/.A. Konechukona A B.Jla3pipun
asrycra 2023 . [Ipuka3 Nel24 ot «01»

ceHtsiOps 2023 r.

PABOYAS IPOT'PAMMA
(ID 1525015)

y4eGHoro npeamera «Xumusi. Ba3oBslii yposenn»

aus obyuaroumxcs 8 — 9 knaccos

CocraBuTes: yuutesns reorpaduu
JIsxosa Haranbst BiagimuposHa

c.Manbiuckoe, 2023



MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTAaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTENIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoit denepammm.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrO NpEAMETa, YCTaHABIHWBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpXKaHKe, MpelyCMaTpUBaeT paclpeaesieHue ero mo KiaccaM U
CTPYKTYpUPOBAHHUE T10 pa3fieliaM U TeMaM MPOrpaMMBbl [0 XUMHH, OMPeesieT KOINYeCTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEMYI0 TIOCIEeI0BaTEIbHOCTh
W3YYCHUS XUMHUU C Y4ETOM MEKIPESIMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAesieT BOSMOKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
Ha YypOBHE ILeNeld M3y4eHUs MpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHLHOM
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO yY4EOHOTO COIEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4arolerocs, ero
MPEJICTAaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hopMHUpyeMble XUMHUEH
NPEJCTAaBJICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUU U 00 BOJIOIIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, POOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peaiu3alliii BO3MOXXHOCTEH JIsi caMopa3BUTHS W (OpPMHUPOBaHUS
KYJBTYPHI JINYHOCTH, €€ 001Iel U PYHKIIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YJaromInXcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOH  JEATEeTbHOCTH, OKCHEPUMEHTANbHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTENHHOCTH,

3HaKOMHT CO CIEHU(PHUKOW HAYYHOTO MBIIIICHHS, 3aKJIaJbIBACT OCHOBBI IEIOCTHOTO
B3TJIS1a Ha €IUHCTBO MPUPOIBI U YETIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TAarioM B (POPMUPOBAHUN
€CTEeCTBEHHO--HAyYHOH IPAMOTHOCTH 00yYaroInXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJE, K YeJIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOe 0Opa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBlieHHUs B OOYYEHHH XUMHUHU 00ECIEUMBAIOTCS CHEIUPUKON colepiKaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISIETCS TIEJAaroTMYeCKd aJanTHPOBAHHBIM OTPaKECHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHUE
00y4JaOIMMHUCS CUCTEMBI TIEPBOHAYATHHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHMYECKON XUMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XHUMHHM C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e msydeHuro. ConepkaHHe CKIIAIBIBACTCS M3 CHUCTEMBI MOHATHA O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckne 3HAHUS pacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 IPUMEHEHHUS U MOIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpPOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHSATUIO pELIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUH;

— oOecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHUCS OIbITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOM M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1ee YnCIIo 4acoB, OTBEACHHBIX IS M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poib XMMuK B JKM3HM 4YellOBeKa. XUMHUS B cCUCTeMe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIEeCTB. XumMudeckue ypaBHeHus. Knaccuduxanus XUMUYECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpaiieHusi ¢ 1abopaTopHBIM OO0OpYIOBAaHUEM, M3y4YEHHE U ONHcaHuEe (DU3HUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHrnEe BOCKA, TassHUE JIbJIa,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aMMOJECICTBHE Mela ¢ KUCIOTOM) SIBIIEHUH, HaOII01eH e
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MojieIe MOeKy (IIapOCTePKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. Ilpumenenue kucimopoga. CrocoObl TONMydeHHs KHCIOpoJa B J1abopaTopuu U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alIoTporHas MOAM(pHUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuuM. TomnuBo: yrosb M MeTaH. 3arpsi3HEHHE BO31yXa, YCWIECHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI morydeHus. Kucnotsl u conu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa xuciot. @usndyeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaAKOMJICHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOPa3I[0OB HEOPTaHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuHuii HEUTpalIu3ali, MOJIYyYEHUEe HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YeCKasl CBSA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNEeMEHTHI, KOTOpble 00pa3yoT aM(OTepHbIE OKCUBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. JI. . Mennenees — y4€Hbll U IpaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TrOpeHue, peakliuu pas3jiokKeHNsl, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE3461, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3U. THNBI KPUCTAJUIMUECKUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHMUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomatne o XxumuueckoM paBHOBecHH. DaKTOpBI, BIHAIOIIME HA CKOPOCTH
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBleHHWE YPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakiMii C UCTIOIb30BAHUEM METO/Ia JIEKTPOHHOIO OaaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peaknun moHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIM MOHHOTO OOMEHA, MOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
MCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIMU OT BO3JECHUCTBHS Pa3IUYHBIX
(aKkTOpOB, MCCIEIOBAHHUE AJICKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, MPOIECCa IUCCOIUAIIUN
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
OocaJKa, BBIACIICHHE Ta3a, oOpa3oBaHWE BOJBI), OMBITOB, WUIFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENILHBIX PEAKIUN (FOpeHUe, PeakiMu Pa3jioKEHUS, COCTUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
miesioyamu).  XjopoBogopoa. ConsiHas KHUCIIOTa, XUMHYECKHE CBOMCTBA, TMOJydYeHHUE,
npuMeHeHue. [leficTBre Xa0pa u XJIOPOBOJIOPO/Ia HAa OpraHu3M YelloBeKa. BaxHen e XJIopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKHUE CBOMCTBA
ceppl. CepoBoJIOpoa, CTpoeHHe, (U3MYECKHe W XUMHYecKHe CBoicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOmme Kak TpEICTaBUTEN Kiacca KHUCIOT W crnenududeckue). XUMHYECKHE PpeaKIlu,
JeKalue B OCHOBE MPOMBIIUICHHOTO CMOCO0a TOJYYeHHUS CEpHOW KHUCIOTHL [Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl W €€ COeQUHEHUU B TpuUpoae. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIEeW Cpeabl
COCTMHCHUSIMU Cepbl (KUCIOTHBIE MTOXIH, 3arps3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €Tro
MPEeI0TBPAICHUSI.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peaklvsi Ha MOHBI aMMOHHS. A30THasi KUCIIOTa, €€ IMOJTy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HCHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcnonb3zoBaHue QochaToB B KadecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTMYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcujae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHAJIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (U3NYEeCKue U XUMHUYECKHE CBOICTBA TaJOr€HOB M UX COEIMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKME BUEOMATEPHAIIOB), 00pa3liaMi a30THBIX M (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJICHCTBHE KOHIIEHTPHUPOBAHHOM a30THOM KHCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTHBOras3a, NoJy4eHue, CoOOUpaHue, paclo3HaBaHUe
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ad 10 Teme «Baxuenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBS3b M METAIMYECKAs KPUCTAIUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) 1
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajlblus. BaxkHelmme coearuHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B mpupozae. Ousnyeckue m XMMHUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuapl u conu skenesa (II) m xenesa (lll), ux cocras, cpoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPHUS C BOJOH (BO3MOYXKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllus, alFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS M THAPOKCHJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpW XUMHUYECKUX OXKOTax H
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIOB, IOJTUMEPHBIC MATEPHAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMU JIJ1s1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT' O [IUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHTPOH, HWOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KpUCTA/UIMYECKass peHiérka, CIrjiaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOTrpaMMbl OCHOBHOIO 0OIIiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0J1€ 00Y4EeHMsI XUMUU B €IMHCTBE Y4€OHOM M BOCIIMTATEIbHON JIEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKHUMHM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IMpPaBUIaMU U HOpPMAaMM HOBEICHUS U
CIOCOOCTBYIOT MpOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALIUN 00YUarOIUXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllM{ M pacIIMpPEHUE OIbITa JIEATENbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEUIO, NMOHMMAHUS 3HAU€HUs XMUMHUYECKOM HayKH B J>KM3HH COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOW MH(pOpMaluell O MEepeOBbIX TOCTHKEHHUSAX U OTKPBITHSIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHcCTBe
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHNUS] O COIMAIBbHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJUJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 0O0I1IeCTBEHHO TI0JIE3HOH,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JEeSTEIbHOCTH MPH BBINOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHILEHd C TMO3MLIMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIECTBUIN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMMUYECKOM  peakluH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHUMaHMs  CYIIHOCTM HAyyHOM KApTHHBI MHpa, IHPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJbI, B3AaUMOCBA3AX YEJIOBEKA C IMPUPOAHOM Cpenoi, o poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATEIIbHBIC MOTHBBHI, HANpPAaBJICHHBIC HA IIOJyYE€HHWE HOBBIX 3HAHUU 10 XHMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOJaeMbIX TMPOIECCOB U SIBICHUW, IMO3HABATEIHHOM,
UH(POPMALMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIIbHOM paboThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOHN JUTEPATypOH, JOCTYNHBIMH TEXHUYECKUMH CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJICHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIICM;

4) opMHUpPOBAHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUEC NI CHHOCTH JXKU3HH, OTBCTCTBCHHOI'O OTHOIICHUA K CBOCMy 3IIOpOBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHUE IMOCIEACTBHA W HEMPHUAITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKorojis, HApKOTHKOB, KYpEHHs), HEOOXOAUMOCTH COOIIOICHUS
npaBusl 0€30MacHOCTU MpH OOpallleHMH C XMMHYECKHMHU BEIIECTBAMH B OBITY U peallbHOMN
JKU3HU,

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQEeCcCHil U TPpyAa pa3lIuyHOro pojia, YBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOICHUS TIPaBUil OE30MaCHOTO MOBEICHUS TIPH paboTe ¢ BEIIECTBAMHU,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3yYEHUH XUMHH, JJIS PeIleHUus
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEeH MPUPOAHON CPEIO, sl TOBHIIICHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYCCKUX MPOOJIeM U MyTed WX PemieHUs
HOCpCI[CTBOM METOA0B XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/ISI pYKOBOI[CTBOBaTBCﬂ UM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMATIBLHOU MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B COCTaBC MeTaHpe)IMeTHI)IX pe?)y.HBTaTOB BBIICIIAIOT 3HAYUMBIC JI51 q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, rUNoTe3a, (akT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yHUBEpCalbHblEe ydeOHble NeHCTBUS (TI03HaBaTElbHbIE,
KOMMYHHUKAaTHBHbIE, PETYJATUBHBIE), KOTOpble oOecnednBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelcTBUS

Ba3oBble JJoruyeckne aeicTBUSA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TP OCBOCHHHM 3HAHHM:
pacKpbIBaTh CMBICI XMMMUYECKHX MOHATHM (BBIAENATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBJII/IBaTI: B3alMOCBA3b C I[pyrI/IMI/I HOH}ITI/IHMI/I), HCIIOJIBb30BAaTh ITOHATHUA OJIA 06'LSICHCHI/I$I
OT/IENbHBIX (AKTOB W SBJICHUMW, BHIOMpATh OCHOBAHUS W KPUTEPHH IS KiIacCU(UKAIIUU



XMMHYECKHMX BELIECTB M XMMUYECKUX PEAKIMH, YCTaHABINBATh IPUUYUHHO-CIICACTBEHHBIE CBA3H
MEXIy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHEIC,
110 QHAJIOTUH ), I€TaTh BBIBOABI M 3aKIIIOYCHHUS;

yMEHUE NPUMEHATh B MpOLEeCCe MO3HAHUSA MOHATHS (IpeAMETHbIE M METalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBbIE) MOJEIH, HCIOJb3yeMble B XHMHH, NPeoOpa3oBbIBaTh LIMPOKO
OpUMEHSeMbIe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XMMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
XUMHU4Yeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pPELlICHHH Y4eOHO-
IIO3HABATEJIBHBIX 33434, C Y4€TOM OSTHUX MOJEIBHBIX MPEACTaBICHUN BBIABIATE U
XapaKTepu30BaTh CYILECTBEHHbIE NPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHUYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
IPOTHBOPEYHS B U3YYAaEMBIX MPOLIECCAX H SABICHUAX.

Ba3oBble ucciieoBarebcKue 1eiCTBUA:

YMEHHUE HCHOJb30BATh MOCTABJICHHBIE BOINPOCHl B KAayeCTBE MHCTPYMEHTa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OpraHM3allud U MPOBEJIEHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE Ha0II01aTh 32 X010M IpPOoIlecca, CAMOCTOSTENILHO IPOrHO3UPOBATh €ro
pe3yabTar, (HOpMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICIAHHON padoTe.

PatGora ¢ undopmanmeii:

yMeHue BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIUIO PA3JINYHBIX BUJOB
1 OpM TMIPECTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAsT TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIPaBOYHBIE MMOcoOWs, pecypchl IHTepHeTa), KPUTUYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE NPUMEHSTh pa3IMyHble METO/Ibl U 3aMpOChl MPU MOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIPEeNIeNIEHHOTO THUMA, MPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAJIeHHE KYIbTYpOIl aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMYHbBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANbHYIO (OpPMYy MperCTaBICHUS
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHUE HCIMOIb30BaTh U aHAJIU3MPOBaTh B Ipolecce y4yeOHOM M HcciaenoBaTeNnbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3aJaBaTh BONpPOCH (B Xoie auanora M (WIM) AMCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPECTABIISTh MOJTyYeHHBIE Pe3yIbTaThl TO3HABATEIIBHON NESTETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALMI0 PEe3yIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OMbITa, J1A0OPATOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

YMEHUsl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IO3HABATEIbHON U
HCCIIE/IOBATEIbCKON JICATENIbHOCTH TPH PEIICHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra
Oo0IIMX WHTEPECOB W COTJIACOBAHWS MO3UIMH (0OCYXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC



LITYPMBI», KOOPAUHALAA COBMECTHBIX ACUCTBHUH, ONPENEICHUE KPUTEPUEB 10 OLICHKE Ka4ecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LU ACATEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIAT,
KOHTPOJMPOBAaTh M NP HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JEATEILHOCTh, BbIOMpPATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABATEIbHBIX  3a]ad,
CaMOCTOSATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM IEUCTBUM INpU
BBIIIOJIHEHUM 33JaHUil ¢ y4€TOM IOJy4YeHMsI HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyUYEHHOI'O PE3yJIbTaTa 3asBJICHHON LIEJy,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUU 3a/laHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaToB II0 OCBOEHHIO O0S3aTEIBHOIO COJEpIKaHus,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOH pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
0o0yJaromuMuUCsT Hay4YHbIE 3HAHUS, yYMEHUS M CHOCOOBI JCHCTBHM, creHupUUECKue JUIs
npeaMeTHOW obnactu «XHMHS», BUIBl JEATEIbHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, Ipeodpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUSX.

K xonuy oOyuenus B 8 kJacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas W MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHas Macca, MaccoBas MO XUMHUYECKOTO
3JIEMEHTa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIIEHUSI, XUMHUECKas peaKus, KjaacCupuKanus
peakuuii: peakliiyi COeAMHEHUS, peaKLUU pa3IoKEHUs], PEaKIUN 3aMEeLICHUs], PeaKIIUU
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((eKT peakluu, sApo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX MOHSITUH W NPUMEHSTH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX NPEBPAICHUN;

® CMOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY JJI COCTaBlIeHUS (OPMYJl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OmpeneNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
OTpeNleIEHHOMY KJIacCy COEIMHEHMH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE TMEPHOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHus B Ilepumonuyeckoil cucremMe, 3aKOHOB COXPAaHEHMSI MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

e ONUCHIBATH M XapakTepuszoBaTb TabmuuHyo ¢(opmy Ilepuonnyeckoil cuctemsl
XUMHYECKHMX AJIEMEHTOB: pa3jnyaTh IOHATUS «JaBHas moarpynna (A-rpynma)» u
«mobounass moarpynma (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XMMHUYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacnpezesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB PA3IUYHBIX
KJIaCCOB,  TOJTBEP)KJasi  ONUCAHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKI[Hil;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUM B Pa3IMUHbIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO 1 MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 0 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIBbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEMATH3AIHIO0, KIAacCU()UKALUIO, BBISBJICHUE MPUYUHHO-
-CIIC/ICTBEHHBIX CBSI3€H — NIl U3YUEHHs CBOMCTB BEIIECTB M XMMHUYECKHX pEaKLuH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUs  —  HaOmIOJAeHWe,  H3MEpeHHue,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyIoM U  1abopaTopHBIM
000py/s0BaHUEM, a TaKXKe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYEHHUIO
U coOMpaHUIO ra3o00pa3HBIX BeELIECTB (BOAOPOAAa M KHUCIOPOJA), NMPUTOTOBJIECHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOM 10JIEW paCTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAaHUIO PACTBOPOB IlETIOYEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTanenH, METUIOPAHK U APYTUE).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUN: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, HJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOro OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pEaKIluHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, METAUIMYecKas), KpUCTAUIM4ecKas peuérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pPEAaKIUH, NpPEIeNbHO JIOIyCTHUMas
koHneHTpauus [1/IK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHATH 3TH
MOHSITHS ITPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCTOJIb30BaTh XUMHUECKYI0O CHUMBOJHUKY Ui COCTaBlIeHHS (opMyn BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PaA3JIM4YHOIO COCTaBa, MPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCcy COelMHEHHMH Mo (opmynam, BHJ XMMUYECKOH CBsI3M (KOBaJCHTHAsi, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH



dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1I. MenneneeBa u 1eMOHCTpUPOBATh
€ro TOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuonnyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoarpynma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCHTHb 0003HAY€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOH Tabnuue, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIOAM),
OOBSACHATH O0IIKME 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpeJieNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOHIME W cHenu(UuYecKkne XHMHUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKIAsl ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHMSI 3JIEKTPOJIMTHUECKOW JUCCOLMAIIMU KUCIIOT, IIEJI0Ye U CoJel,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BELIECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COETMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;

coOuoiaTh MpaBWja TIOJIb30BAaHUS XMMHMYECKOW TOCYyJOoH U J1abOpaTOpHBIM
o0opy/soBaHuEM, a Tak)Ke IMpaBuia oOpallleHHsi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

MIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB Pa3IMUHBIX BEIECTB:
pacrio3HaBaTh OIBITHBIM NYTEM XJOpUA-, OpoMui-, MOAMI-, KapOoHat-, ¢ocdar-,
CHJIMKAT-, Ccyiab(aT-, TMIPOKCHA-MOHBI, KATHOHbI AMMOHMS W HOHBI HM3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNe, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUYMHHO-CIEACTBEHHBIX
CBS3€M — JUIsI M3YYEHMS] CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKLHN, €CTECTBEHHO-
Hay4YHble METOABl TMO3HAaHMSA — HAOJIOAECHHE, U3MEpPEeHUEe, MOJCIUPOBAHHE,
IKCIIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NPOrpaMMbl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nean 1. [lepBoHavaibHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
31 XHMHHECKHX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aTomMa
XuMHUecKasi CBSI3b.
3.2 OKHCIUTEIBHO- 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC PECAKIITNN
bu6mmoreka [IOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTrOpenue u yriyOiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
o | e 6
' DTIENICHTO PYHIbL L-epa it e https://m.edsoo.ru/7f41a636
COEZIMHEHUs
| | . oo
: JIEMEHTOB V A-TPYIIITHL. T U UX
byl ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
: JIEMCHTOB -TpYIIIEL. YT "
. pyn poA https://m.edso0.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnxorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounuecTBo yacos Jata DJleKTpoHHbIe UG pOBbIE
Tema ypoka o0pa3oBaTejbHbIE
n/n Bcero U3yYEeHUs
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 bu6mmoreka [IOK
yenoseka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 ITonatue o MeTosax MO3HAHUS B XUMUHU 1 bubmorexa IOK
A https://m.edsoo.ru/ff0d227e
[IpakTrueckas pa60Ta”N9 1 «IIpaBuna paGoTbl BuGmorexa LIOK
3 B J1a0OpaTopuu 1 MpuéMbI 00paleHus ¢ 1

1a00paTOPHBIM 000PYIOBAaHUEM

https://m.edsoo.ru/ff0d23dc



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

Yucteie BemrecTBa U cMecu. CnocoObl

bubmuorexa [JOK

4 pasjiencHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padborta Ne 2 «Paznenenue
3) c;[)eceﬁ (na npnrl)v[epe OUUCTKH H(f:BapeHHOﬁ bubmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI M MOJIEKYJIBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) bubnuorexa [JOK
XHUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOKHBIC BEIIECTBA bubmmoreia LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumudeckas popmyna. BaJ'IeHTIII{IOCTL aTOMOB bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX 3JIEMEHTOB
11 OTHOCHUTENBHAS aTOMHAs Macca. bubnuoteka [JOK
OTHOCHUTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHYECKOTO dJIEMEHTa B bubnmnorexa [JOK
COCTMHEHHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtso BemecTBa. Monb. MoisspHas bubnuoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 OuU3nIecKre 1 XUMUYECKHE SIBIICHUS. bu6mmorexa [IOK
XUMHYecKas: peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus MPOTEKAHUs bubmuoreka [IOK
XUMHYECKHUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmnoreka [JOK

XUMHUYECKHEe YpaBHEHUS

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

Brruncienus KOJIMYE€CTBA, MAaCChl BCIICCTBA

bubmuorexa [JOK

17
10 YPaBHCHHUSM XHUMHUYECKHX PEaKIHA https://m.edsoo.ru/ff0d5708
K .
1B | (commmm, pamcments stuomenns Butmnorexa LIOK
A P » SAMCHICHITL, https://m.eds00.ru/ff0d3f34
oOMeHa)
M. B. JI — Y4YEHBIN-
19 SH HKn§i012i026ogq eeI::ZI u Bubmmorexa LIOK
H AT, uj https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3alHs 3HAHUI
20 KonTponbnas padora Nel mo teme bubnmnoreka [JOK
«BelecTBa 1 XUMHUECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
B — .C .
2 Knonopon . smewert m mpocros nemectno Butmorac LIOK
PO p B ) https://m.edsoo.ru/ff0d448e
O30H
q) .
2 suonopona (peatym o, ropeie) Butmorexa LIOK
PO (pearit - TP ' https://m.edsoo.ru/ff0d4614
ITousitue 06 okcumax
33| mbeperemtms x e Butmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
36| mmeeas 0 smmermmmcenont o Butmtorexa LIOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUECKHUX PEaKIIMSIX
35 | Smmmes sorane, voeatn aro Batmtorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme Bu6morexa LIOK
26 «[lomy4uenne u coOupanue KUCIOPOIa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae?



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

BOI[OpOI[ — 3JICMCHT U MPOCTOC BCIICCTBO.

bubmuorexa [JOK

27 Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKre U XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
Bosopoza. [IpuMeHeHue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCIIOTAX U COMSIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MmosTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 110 Teme
31 «l?lonyquHe u 206npaHHe BOJIOpOJA bubmmoreia LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. N bubmuorexa [JOK
32 Monsipabiii 00bEM razoB. 3akoH ABOrajapo https://m.edsoo.ru/ffod542e
Brrunciienus 00bEMa, KOJIMUECTBA BEIIECTBA
33 rasza 1o ero u3BeCTHOMY KOJIMYECTBY B bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
Brruucnenus 005EMOB Ta30B 0 YpaBHEHUIO
34 peakIuy Ha OCHOBE 3aKOHA 06361?/121;1); bubmmoreia LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 du3nyeckre 1 XUMHUUECKHE CBOMCTBA BOJIEI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TorsTue 06 bubmuorexa [JOK
WH/IUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. Haceimenasie u
37 HeIfaCI)IHIepHHBIe ;)aCTBopI)I. MaICHCOBaﬂ OIS bubmorexa [JOK
https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
38 [IpakTuueckas padbora Ne 5 o Teme bubnnorexka [JOK

«IIpuroToBIIeHHE PACTBOPOB C ONPENEIEHHON

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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MacCOBOM J0JIeH PACTBOPEHHOIO BEILIECTBA»

39 KontponbHas padota No2 o teme bubmuorexa [JOK
«Kwucnopon. Bonopoza. Bona» https://m.edsoo0.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUpUKaIs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
Sl cnomu, ocuonix n awporepis buomorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(DUKAIIHS, bubnuorexa [JOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHYECKHE CBOMCTBA KUCTIOT bubmmoreia LIOK
7 https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubmuorexa [JOK
46 .
MOJTYYeHHS, XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIacChl HEOPTaHMUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnyeckas cBsI3b MEXKIy KJ1acCaMHu bubnnorexka [HOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/00ad9a50
bubmuorexa [JOK
49 i
O000111eHIE U CUCTEMATH3AIU 3HAHUI https://m.edso0.ru/00ad9ch?
50 KonrtponsHas padora Ne3 o reme bubnuorexa [IOK

"OCHOBHEBIE KJIaCChI HCOPTaHUYCCKUX

https://m.edsoo.ru/00ad9ela
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coequHeHnn"

[lepBbie NOMBITKY KJIaCCUPUKATUU

51 XMMHYECKUX 371€MEHTOB. [loHsATHE O rpymmax bubmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
Ilepunoguueckuii 3akoH u Ileprognyeckas
52 CHfTeMI; XUMHYECKUX 3neMeII;To§ . . Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Meunpeneena
53 [lepuropl, TPYIIIbI, MOATPYIIIBI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnuorexa [JOK
W3oToms! https://m.edsoo.ru/00ada342
CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB
55 Z)J'IepMeHTOB Hepnrzmnqecxoﬁ cucrtemsl /1. H. bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
MeneneeBa
XapaKTepuCTHKAa XUMHYECKOTO 3JIEMEHTa 10
56 el“Opl'IOJ'IOI:KeHI/IIO B [lepuonnueckoii cucreme bubmorexa HOK
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexka [JOK
MeHieneeB — y4EHBIi, TIEIaror u https://m.edso0.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATEITFHOCTH ATOMOB bubnuoteka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edso00.ru/00adaab8
59 Honnas xummudeckas CBSI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHast nmonsipHasi XUMUYECKasi CBA3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOIsIpHAs XUMUYECKas CBSI3b bubnnorexka [JOK
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https://m.edsoo.ru/00adaab9

62 CreneHb OKUCIICHUS 1 bubmmorexa LIOK

https://m.edsoo.ru/00adae28

63 OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIINU 1 bubmmorexa LIOK

https://m.edso00.ru/00adb076
bubmuorexa [JOK

64 OKHCIIMTEIIM U BOCCTAHOBUTEIIH 1 https://m.e ds;f).ru 100adb076

65 KonTponbnas padota Ne4 o teme «CtpoeHue 1 bubnnoreka [JOK
aToMa. XMMHYECKast CBSI3b)» https://m.edso0.ru/00adb486

66 PesepBHrlit ypok. O60011eHNE 1 1 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c

67 PezepBHblit ypok. O6001eHne u 1 bubnnorexa [HOK
CHCTEMAaTH3AIMs 3HAHHUH https://m.edso0.ru/00ad9cbh2

68 PesepBHrlit ypok. O60011eHNE 1 1 bu6mmoreka [IOK
CHCTEMAaTH3AIM 3HAHHH https://m.edso0.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
No KosmnuecTBo yacos Jara JJIeKTpOHHBbIE HU(PPOBHIE
wn Tema ypoka Beero KonrTpoabubie IIpakTuueckue n3yvenns o0pasoBaTejbHbIe
padoThbI padoTsI pecypcbl
[Iepnonnueckuit 3aK0H.

1 [Tepuonnueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX dieMeHToB J]. U. https://m.edsoo.ru/00adb59e
MenneneeBa

5 3aKOHOMEPHOCTH B U3MEHEHUH 1 bubnmuorexa [JOK

CBOMCTB XUMHUUYECKHUX DIIEMEHTOB

https://m.edso0.ru/00adb6b6
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IIEPBBIX TPEX MEPUOIOB

3 Kinaccudukamnms 1 HOMEHKIaTypa bubnuorexa [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XMuMHYECKOM CBA3U U THIEI bu6mmoreka [IOK
KPUCTAUTHIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo reme
5 «[ToBTOpEHUE U yriybaeHue
3HaHUI OCHOBHBIX Pa3/IesioB Kypca
8 Kmacca»
6 Krnaccudukanus XaMHIeCKUX bubnuorexa [JOK
peaKIHii 0 Pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTU XUMHUYECKOM
7 peaKkIuu. HOHHpTI/Ie 0 TOMOTI'CHHBIX U Bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIMIX
[ToHsITHE O XMMUYECKOM
aBHOBecUU. DaKTOPHI, BIUSIIONINE
8 Ea CKOPOCTb XI/IMI/I‘ISCKOﬁ peaKII-_]IlI/II/I bubmorexa LIOK
https://m.edsoo.ru/00adc28c
Y MOJI0KEHNE XUMHYECKOTO
paBHOBECHs
9 OkucauTenbHO- bubmuorexa [JOK
BOCCTAHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIUTHUECKON
10 nncfounaunn.pCHanHe " ciia0ble bubmorexa [JOK
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HoHHbIe ypaBHEHHSI peakui Bubmiorexa LIOK
https://m.edsoo.ru/00add448
12 XHWMHUYECKHE CBONCTBA KUCIIOT U bu6mmoreka [JOK

OCHOBaHUI1 B CBETE HpeI[CTaBJ'ICHI/Iﬁ

https://m.edsoo.ru/00add5d8
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00 IIEKTPOIUTUIECCKON
JMCCOIUALINH

XMMHUYECKUE CBOMCTBA COJIEU B

13 CBETE MpeICTaBIeHUN 00 Bu6mnorexa LIOK
. https://m.edsoo.ru/00add8h2
ANEKTPOIIUTUICCKON TUCCOIIUAITUU
14 [TonsTHe 0 ruIpoOIU3E Coei bubmmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O0001IeHrEe U cUCcTeEMaTU3 AU bu6mmoreka [IOK
3HAHHH https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «l?emeHHe 3KCHpepI/IMeHTaJII)HI>IX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1a49»
KonTponbnas pabota No2 mo teme
17 «DJIEKTpOIUTUYECKAs bubnnorexa [JOK
aucconuanus. XMMHYECKHE https://m.edsoo.ru/00addecQ
pEaKIuy B PacTBOPAX»
OO6m1as XxapakTepruCTHKa rajJoreHoOB.
18 Xnﬁnqecxlide CBI())ﬁCTBa Ha IIpUMepe bubmorexa IOK
https://m.edsoo.ru/00addfe2
XJiopa
XnopoBogopon. ConsiHast KUCIIOTA,
19 XI/IME‘IGCITI/IS CiOﬁCTBa MIOJIy4YE€HHE bubmorexa IOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas padora Ne 2 110 Teme
20 «I?IOJIyquHe conMHOI?I KHMCIIOTBI bubamorexa IOK
. B ’ https://m.edsoo.ru/00ade348
U3y4YeHHE e€ CBOMCTBY
Brruucnenus mo ypa]iHeHI/ISIM BuGmiorexa LIOK
21 XUMHYECKHUX PEAKIIMA, €CITH OJTHH

W3 peareHTOB JIaH B U30BITKE

https://m.edso0.ru/00ade488
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OOm1ast XxapaKTEepUCTHKA FIIEMEHTOB

bubmuoreka [JOK

22
VIA-rpymmst https://m.edsoo.ru/00ade64a
ATTOTpOnHBIE MOIU(DHUKAIINH CEPHI.
Haxoxnenue cepel u €€ bubmuorexa [IOK
23 .
COCJIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopo/I, CTPOCHHE,
24 o I; eCer P ccKiie bubnmoreka [JOK
U3WYECKUE U XUMUICCKH
. https://m.edso0.ru/00ade802
CBOICTBA
Oxcunpl cepbl. CepHas KUCIIOTA,
o5 o g P P bubnunoreka [JOK
U3UYECKUE U XUMUYECKHE
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKHE peakliny, JIexalire B
OCHOBE IPOMBIIIUIEHHOTO criocoba
26 MOJIyYEHUsI CEPHOU KUCIIOTHI. bubnuorexa [IOK
XUMHYeCKoe 3arpsisHEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeibl
COCJIMHEHUSIMU CEPBI
97 BrruncieHne MaccoBoil 10U bu6nmoreka [JOK
BBIX0/JIa MPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6mr1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynimsl. A30T,
98 Py bubnuoteka [JOK
acpoCTpaHEHUE B IPUPO/IE,
pactipoctp PHPOA https://m.edsoo.ru/00adeea6
(bu3nUecKre U XUMUYECKHEe
CBOICTBA
AMMuak, ero ¢puznyeckue u
- bubmnoreka LIOK
29 XUMHUYECKHUE CBOWCTBA, MOTyYEHUE

U NPpUMCHCHUC

https://m.edsoo.ru/00adf004
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[TpakTuyeckas padora Ne 3 o Teme

30 «ITonydyeHne aMMHaKka, U3yueHUE bubmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
€ro CBOMCTBY
31 A3oTHas KHUCIOTa, e€ pusnueckue u bubmuorexa [IOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHnue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
32 ynoopenuit. XuMu4deckoe ' Bubmorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COCTMHEHUSMH a30Ta
docdop. Oxcun pochopa (V) u
33 (bocg)ol?Haﬂ KI/I(?JI((i))Ta (b(blzrl)an(qeilcne u bubmmorexa LIOK
N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnons3oBanue pocdaros B
34 Ka4yeCTBE MHUHEPATbHBIX bubmuorexa [JOK
yaoOpeHuid. 3arps3HeHne https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hochatamu
Yrnepon, pacnpocTpaHeHue B
35 npnpfmg ;mnrt)lecxrl)/le u bubmorexa IOK
’ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcupsl yriaeponaa, ux GU3nIecKue
Y XHMHYECKHE CBOMCTBA.
36 DKosornyeckre npoodaeMbl bubamorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronbHast KUCIOTA U €€ CONn bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
38 [TpakTuueckas padota Ne 4 1o Teme bubmuoreka [JOK
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"[losryueHue yriekucioro rasa.
KauecTtBennas peakuus Ha
KapOoHaT-MOH"

https://m.edso0.ru/00ae027e

[TepBoHayabHBIE TOHATHUS 00

39 OpPraHUYECKUX BEIIECTBAX KaK O bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEAMHEHHUSX YIJIepo/a
40 Kpemnuii u ero coenqunenust bubmmorexa LIOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padorta Ne 5.

41 Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK
3aj71a4 1o teme «BaxHeinme https://m.edso0.ru/00ae0bf2
HEMETAIIBI U MX COCAUHCHUS
KonTponbHas padora Ne3 1o Teme

42 «Baxcrl){eﬁmne EeMeTaJ:]I\j:ILI U UX Bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCIMHEHMUS
OO6mrast XxapakTepucTruKa
XHMHYECKUX DJIEMEHTOB —

43 MeTau10B. MeTamindeckas CBsI3b U bu6nmoreka [JOK
MeTaTnYecKasi KpUCTaUINIecKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCcKue CBOMCTBA
METAJLJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKHUN PsiJL bubamorexa IOK

N https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJIoB
OO6mmwme crmocoOb! MOTyIeHUS
MetaiutoB. CriiaBel. Beraucienus BuGmmorexa LOK
45 10 YPAaBHEHHSIM XUMHYECKUX

peaxunﬁ, €CJIM OAWH U3 pCarcHTOB

COACPIKUT NPpUMECHU

https://m.edsoo.ru/00ael1156
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bubmuoreka [JOK

46 Homsirie 0 KopposHit MeTaIoB https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
4 Hlenorete MeTamts https://m.edscL)E).ru/Oan14b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeENBHBIE METAILIBI — bubnmoreka [JOK
KaJbLUi 1 MarHui https://m.edsoo.ru/00ae15e8
50 Bakueiinine coefuHEHUS KaJIbIUS bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O606HuleHI/Ie A CUCTEMATU3AaLMs
3HAHUH
59 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
yCTpaHCHUS https://m.edsoo.ru/00ae1886
o | e s o
yerpanenis” https://m.edsoo.ru/00aelae8
54 JN— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
THIPOKCUA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 AKeneso https://m.edsﬁ).ru/OanldSG
57 Oxkcuapl, THAPOKCUIBI U COJIH bubnmoreka [JOK
xenesa (1) u xenesa (111) https://m.edso00.ru/00ae35e6
58 O606HvleHI/Ie 1 CHCTEMaTH3aIIH
3HaHUI
59 [TpakTrueckas padora Ne 7. bubnmuorexa [JOK
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Pemenne skciepuMeHTAIBHBIX
3a1ad4 1o teMe «Baxkneiine
METAJUIBI U UX COECIUHEHUS

https://m.edso0.ru/00ae3de8

Brrunciienus 1o ypaBHEHUSIM
XMMHYECKUX PEAKIUH, ECIIU OJUH

60 U3 PEareHToB JIaH B 30BITKE WK 1 bubmumoreka [IOK
COIEPKHT IpUMECH. Beraucienus https://m.edsoo.ru/00ae1750
MacCCOBOM JIOJIM BBIX0JIa MIPOTyKTa
peakiuu

61 O06o00meHne 1 cucTeMaTU3aIUs 1
3HAHUU
KonTponbnas pabota Ne4 mo teme

62 «BaxuHenme MeTauibl 1 UX 1
COCITUHEHUS

63 BemecTBa u Mmarepuaisl B 1 bu6mmoreka [IOK
IMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMUYECKOe 3arpsi3HeHne bubnnoreka [JOK

64 . 1
OKpY)KalomIel cpe/ibl https://m.edso00.ru/00ae4270

65 Ponps xumuu B pemieHnn 1 bubnnoreka [JOK
IKOJIOTMYECKUX podIieM https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
CHCTEMATH3alAs 3HAHUI https://m.edso0.ru/00ae0d0a

67 PesepBHblil ypok. O6006111eHNE U 1 bubnnoreka [JOK
CHCTEMAaTH3aLUs 3HAHUI https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O600111eH1E 1 1 bubnnorexka [JOK
cUcTeMaTU3alvs 3HaHUI https://m.edso0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AknimonepHoe o0IIecTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmmectBo «M3narenscTBoO «IIpocBerienne

* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 001IeCTBO
«M3narenscTBO «IIpocBenienue»

» Xumus, 8 ximacc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKnnoHEpHOE

obmmecTBo «M3narenscTBoO «IIpocBerienne

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HactonbHast kHura yuutens.
Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: ipoda, 2021.

2. I'abpuensn O. C., Smykosa A. B. Terpanp a5 1a60paTOPHBIX OMBITOB U MPAKTHUECKUX
pa6ort. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: lpoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocodue k yueOHuky O. C. ['abpuensina «Xumusy». 8
knacc / O. C. I'abpuensH. — M. : lpoda, 2021. — 109.

4. T'abpuensn, O. C. Meroauueckoe nocodue k yueouuky O. C. 'abpuensna «Xumus». 9
knacc / O. C. I'abpuensH. — M. : lpoda, 2021. — 108.
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JaHHBIC

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
http://www.chemnet.ru I"azera «Xumus» u caiit aus yuautens «51 uay Ha ypoxk XUMHK»
http://him.1september.ru Exunas xomnekuus LIOP: [IpenmeTHas koyuieKiust « XUMHUsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE 3KCIIEPUMEHTHI:
xumus. Komreknwst Poccuiickoro o6meo0pa3oBaTelbHOr0 opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii
http://www alhimik.ru Bcepoccuiickast onumnuaza MKoIbHUKOB [0 XUMUN
http://chem.rusolymp.ru Opranndeckast XUMHUsI: SICKTPOHHBIN YISOHHK [T CPEIHEH
IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBINH YICOHUK
http://www hemi.nsu.ru OTKpbITHIA KOJUTEIK: XUMHUS
http://www.chemistry.ru JTlucraniimonHast OJIMMITHA/IA 10 XUMHH: TEIEKOMMYHHUKAITHOHHBIN

o0pa30BaTeNIbHbIN MPOEKT



