MUHUCTEPCTBO IMIPOCBEHIEHUS POCCUICKON ®EJEPALIMA
MYHHIHMIIAJIbHOE OI0/KeTHOE 0011e00pa3oBaTeibHOE YUpeKIeHue

"XaJjieeBHUCKasi cpeaHsisi 00meo0pazoBarTe/ibHas mKoJa'"

MBOY "Xajaeesuuckag COHLI"

PACCMOTPEHO YTBEPXJIEHO
Ha METOJINYECKOM OOBETUHEHUN yUUTEIeH JIMpeKTOp MIKOJIBI
3am.aupexropa no YBP Kupbsnenko E.A.

TTpuxopKo A.A. [Tpuxa3 Ne 58 ot «30» aBrycra 2024 .

IIporokon Ne 1 ot «29» aBrycra 2024

PABOYAS TIPOTPAMMA
(ID 5777041)

yueOHoro npeamera «Xumus. ba3oBbliii ypoBeHb)

115t oOyyaromuxcs 8 — 9 kimaccon

n.Xageesnuu 2024



IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUHU Ha YPOBHE OCHOBHOT'O 00IIETr0 0Opa3oBaHUs COCTaBI€HA HA OCHOBE
TpeOoBaHUIl K pe3ysibTaTaM OCBOECHHUS OCHOBHOM 00pa3oBaTesbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpaszoBanus, npencraBieHHBIx B @T'OC OO0, a takxke Ha OCHOBE (enepanbHOI
paboueil mporpaMmbl BOCIIUTaHUS U C YYETOM KOHIEMIMM IPENoJaBaHus Y4eOHOro MpeaMera
«Xumus» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit deaepanmm.

[Iporpamma mo Xumuu Ja€T NpeACTaBICHUE O LEIIX, OOwel cTpaTerun oOydeHwus,
BOCIIMUTAHUA W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHM Yy4eOHOro MpeaMeTa, yCTaHaBIUBAET
00s13aTeNIbHOE MPEIMETHOE COJIEpXKaHKE, MPEeTyCMaTPUBACT paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUPOBaHHUE I10 pa3zieiaM U TeMaM MIPOrpaMMbl IO XUMUH, ONPEAEIAET KOJIMUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKU COJCP)KAHUS, PEKOMEHIYEMYIO0 II0CJIEI0BaTEeIbHOCTD
U3yUYeHHs] XUMHUH C YIETOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTO
Ipolecca, BO3pacTHbIX 0COOCHHOCTEHM 00ydaroluxcs, ONnpeaessieT BO3MOKHOCTH MPpeAMeTa JIIs
peanu3anuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTebHOW MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa30BaHusl, a TaKKe TpeOOBaHUH K pe3ysibTaTaM 00y4eHUs] XUMHUH
HAa YypOBHE Ielieil Wu3y4YeHHs TNpeaMeTa W OCHOBHBIX BHJOB yueOHO-TIO3HABATENbHOM
JESTeTbHOCTH 00YYaroIIerocs o OCBOCHUIO yUYEOHOTO COJIEpIKaHHUS.

3HaHUe XUMHUH CIYXKHUT OCHOBOMW /Ui (YOPMUPOBAHHS MUPOBO33PEHHUSI 00YUaIOIIEerocs, ero
MIPEJICTaBICHUNA O MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMUEH
MIPEJICTaBICHNS O B3aWMOIPEBPAIICHUAX SHEPTUU U 00 IBOJIIOLUHU BELIECTB B IPUPOJIE, O MYTAX
pelieHuss ria00albHBIX MPOOJIEM yCTOMYMBOIO Ppa3BUTHS 4YEJOBEUYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, TUIIIEBON M KOJIOTHUECKOU 0€30MacHOCTH, IPOOJIEM 3paBOOXPAHECHHS.

N3ydyenune xumuu:

CHOCOOCTBYET peanu3alMd BO3MOXXHOCTEH U1l  caMopa3BUTHS U (HOPMUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 001Iel 1 PyHKIMOHAIBHON IrPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIUIEHUS] U TBOPYECKHX CIIOCOOHOCTEH 00ydYaroLuxcs,
HAaBBIKOB  MX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATENbHOCTH,  OSKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKU3HU, TaKk U B
npodeccuoHaNbHOM NesSTeIbHOCTH;

3HaKOMHUT CO CHEeUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IUIsJ1a Ha €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIIUXCS;

CIOCOOCTBYEeT (DOPMUPOBAHHMIO IEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HAYyYHBIM
3HAHWSIM, K MpPHUPOJE, K YeIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTHYECKOE 0Opa3oBaHue
oOydJaronuxcsi.

JlanHble HampaBlieHUs B OOyUYE€HUM XMMHHM OOECIEeUMBAIOTCS CHELM(PUKON COoAepKaHUs
y4eOHOro TmpeaMeTa, KOTOPbIH SABISETCS IEJarornyeckd aJanTHPOBAaHHBIM OTPa’KEHUEM
0a30BOI HAYKH XMMHH Ha ONIPEACIEHHOM dTarne e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO OOIIero oOpa3oBaHUS OPHUEHTHUPOBAH HAa OCBOCHHE
00y4aroIUMUCS CUCTEMbI NEPBOHAYANIBHBIX MOHATHI XUMHUH, OCHOB HEOPTaHMYECKON XUMUU H
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBIX IOHATHI OPraHUYECKON XUMUH.

CtpykTypa colepkaHHs MpPOrpamMMbl 10 XMMHU COPMHPOBAHA Ha OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepaHHe CKJIaIbIBACTCSI U3 CHUCTEMbI MOHITUH O XUMHUYECKOM
AJIEMEHTE W BELIECTBE M CHUCTEMBbl MOHATHH O XUMHUYecKod peakiuu. OOGe 3TH CHUCTEMBI
CTPYKTYpHO OpPraHU30BaHbl IO MPUHIUITY MOCIEAOBATEIHHOIO PAa3BUTHUSl 3HAHUN Ha OCHOBE
TEOPETUUECKHX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMUMUU;

— YUYEHMsI O CTPOEHUH aTOMa U XMMHUYECKOH CBSI3U;



— MpeJICTaBICHUH 00 AIEKTPOIUTHUECKON JUCCOIMAIINH BEIIECTB B PACTBOpAX.

Teopernueckne 3HaHMSI PAcCMAaTPUBAIOTCS HAa OCHOBE AMIIMPUYECKU IIOJIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pPa3BUBAIOTCS IOCIEAOBATENbHO OT OJHOIO YPOBHS K Jpyromy,
BBINIOJHAS (YHKIMM OOBSICHEHHS W IPOrHO3UPOBAHMS CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU
IIPAKTUYECKOTO IPUMEHEHUS U MOJTY4YEHHs U3y4aeMbIX BEILECTB.

OcBoeHHE TpOrpaMMbl IO XUMHH CIOCOOCTBYET (OPMHUPOBAHUIO MPEJCTABICHUS O
XUMHUUYECKON COCTABIISIOLIEN HAay4YHOM KapTHUHBI MHUpa B JIOTUKE €€ CUCTEMHOM IPUPOIBIL,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAHHUIO U METOJIaM NO3HaHUs B Hayke. M3ydyeHne xumun
NPOUCXOOUT C TPHUBJICYCHHWEM 3HAHWA M3 paHee M3YYCHHBIX YUYeOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5-7 knacce» n «®dusnka. 7 Kiaace».

[Tpu n3yueHnn XUMHUN TPOUCXOANT (HOPMUPOBAHNE 3HAHHI OCHOB XUMHUECKOW HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON JEeSITEIbHOCTH YeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3a7aya y4eOHOro IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUA — BaKHeMIIuX (hakTOB, MOHATHUN, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAyYHBIM METOJ]aM MO3HaHUS IIPU U3yYEHHUH BEUIECTB U XUMUUECKUX PEAKIUH, B
(GOopMHpPOBaHMM W PA3BUTUM I[IO3HABATENBbHBIX YMEHHH W WX TNPUMEHEHUH B Yy4ueOHO-
MI03HABATEJILHOM U y4eOHO-UCCIIEIOBATENIbCKOM 1eATeTbHOCTH, OCBOCHUH MpaBUJl O€3011acCHOTO
oOpalIeHus C BEIECTBAMH B TIOBCETHEBHON KHU3HH.

IIpy u3ydyeHMHM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE 3HAUCHUE
pUOOpENH TaKue IENH, KakK:

— (hopMHpOBaHHE MHTEJUIEKTYalIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caM000pa30BaHUIO,
COTPY/ZHUYECTBY, CAMOCTOSITEIbHOMY IPHUHATHIO pEIIEeHUH, CHOCOOHOM aJanTHpOBaThCs K
OBICTPO MEHSIIOILUMCSI YCIIOBHSIM KU3HH;

— HAampaBJICHHOCTh OOydYeHHMs Ha CHCTEMaTH4YeCKOe MpPHOOIICHHE OO0YyYalomuXxcs K
CaMOCTOSITEIbHOM ~ IO3HABaTEJIbHOM  JEATENIBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(OpMHPYIOIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMHH;

— oOecrnieueHre YCIOBHH, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYAIOUIMMHUCS OIBITa
pa3sHOOOPa3HON NESATENbHOCTH, MO3HAHHUA M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIINI ), IMEIOIINX YHHUBEPCAIbHOE 3HAUECHUE JJIs1 PA3JIMYHBIX BUIOB JAESTEIbHOCTH;

— (hopmupoBaHue 001IeH (PYHKIIMOHATBHON U €CTECTBEHHO-HAyYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHUMBATh SIBICHUS OKPY’KAIOLIETO0 MHUpPA, UCHONb3Yys 3HAHUSA U
OIBIT, TOJIyY€HHBIE TPH W3YYEHUH XHMHHU, TPHUMEHATh HX IMpPHU pEUIeHHH MpolsieM B
IOBCEIHEBHOM XKHM3HU M TPYIOBOM JA€ATEIBHOCTH,;

— (hopMupoBaHHEe y 00YJaIONIMXCS TYMaHUCTUIECKUX OTHOIICHHUH, TOHUMAHUS [IEHHOCTH
XUMUYECKUX 3HAHUHM /I BBIPAOOTKU HKOJIOTHUECKH LIEIecO00pa3HOro TMOBEACHUS B OBITY U
TPYAOBON JEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbSl U OKPYKAIOIIEH MPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHUBALMH K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEUENIOBEYECKHUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBLIOOpY
npoduis ¥ HaNPaBJICHHOCTH AajbHEHIIero 00yueHus..

OO1m1ee yuCIO YacoB, OTBEAEHHBIX IS U3yYCHHS XUMHHM HAa YPOBHE OCHOBHOTO OOIIEro
obpaszoBanwmsl, cocTaBisieT 136 gacoB: B 8 kitacce — 68 "acoB (2 yaca B Hezlel0), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/IbHbIE XUMHYECKUE TTOHATHUS

[Ipenmer xumuun. Posib XMMUM B KM3HM 4YeJIOBEKa. XMMHS B CUCTEME HayK. Teima u
BemecTsa. du3znyeckue CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BemiecTtB. Ilonstue o
MeTO/ax MO3HaHUs B XUMHH. UHCThIe BemecTBa U cMecH. CTIocoOBI pa3ieiieHUs CMeCe.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTble U cnoXHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass Qgopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAsI aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAS
Macca. MaccoBasi 1011 XUMHUYECKOI'O 3JIEMEHTA B COEMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anMocCBsA3b KOJIMYECTBA, MACChl U
quciia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacy€rel mo opMysiaM XUMHUECKUX COSAMHEHUN.

Ou3MYecKue M XUMUYECKUE SBJICHUS. XHUMUYECKas peakiusi U e€ MNpHU3HAKU. 3aKOH
COXpPaHEHHUsI MacChl BEIIECTB. XUMHUECKHUEe ypaBHeHUs. Krnaccudukanus XUMHUUECKUX PEaKIIHii
(coenuHeHUs, pa3NOKEeHHs, 3aMEIIIEHUSI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOH MOCYJOH, MpaBWiIaMu paboThl B J1TaOOpAaTOPUH W HpUEMaMu
oOpamieHusi ¢ J1abOpaTOpHBIM 00OPYIOBaHMEM, U3yYEHHWE W OMHCAHWE (U3MUECKHX CBOWCTB
00pa3loB HEOPTaHWYECKHUX BEIIECTB, HAOMOACHHE (QHU3MUYECKUX (IUIaBJICHHE BOCKA, TasHUE
Jb/Ia, pacTUpaHUE caxapa B CTYINKe, KAMEHUE U KOHJEHCAIMs BOJAbI) U XUMHYECKHX (FOpeHHE
CBEUH, MPOKAJIMBAHWE MEIHOW TPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KHCIOTOW) SBJICHUH,
HaAOIIO/IEHUE U OMKCAHKUE MPU3HAKOB MPOTEKAHHS XMMHUYECKUX Peakiuil (pa3iokeHue caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJIOPUIOM Oapusi, pa3noxeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBHE >kene3a ¢ pactBopoM comu menu (II), m3ydenme cmocoOoB
pasnenieHuss CMeceil: ¢ TMOMOIIbI0 MarHurta, (QUIBTPOBAHHE, BBHIMIAPUBAHUE, IUCTHILISIUS,
xpoMarorpadusi, TPOBEICHWE OYUCTKM TIOBAPCHHOW COJHM, HAONIOJCHHE U OIHCaHUE
pe3yJIbTaTOB IMPOBEJIEHUSI OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JIaHUE
MojIeIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacTraBuTe/ M HEOPraHMYECKNX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucinopon — 3jieMeHT M NMpOCTOE BELIECTBO.
Haxoxnaenue kucnopoaa B mpupoje, Gu3ndeckue U XMMUYECKUE CBOWCTBA (pEaKLUu TOPEHus).
Oxcunpl. Ilpumenenue kucnopona. CrocoObl MONydeHHUs KHUCIOpoAa B JabopaTopuu H
MPOMBIIIICHHOCTH. KpyroBopoTr kucnopona B mpupoae. O30H — amuioTpomnHas MoaudUKamus
KHCIIOpO/JIa.

TermoBoit >pPeKT XUMHYECKOW peakIuh, TEPMOXUMHYECKHE YypaBHEHHS, D3K30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: Yroib M METaH. 3arpsA3HEHUE BO3]yXa, YCUICHHUE
nmapHUKOBOTO 3 dekTa, pazpynieHue 030HOBOTO CIIOSI.

Bogopon — oanemeHT u mpocroe BemecTBo. HaxoxkaeHue Bomopona B IIPHUPOIE,
buznyecKre U XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MomyueHus. KucioTsl u comu.

Monnsipablii 00BEM ra3oB. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

@usnueckue cBoOMCTBA BOAbl. Boma kak pactBoputenb. PactBopel. HacellieHHBIE U
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Bojae. MaccoBas J0is BeleCTBa B
pactBope. XuMHUeckue cBoicTBa BOAbl. OcHOBaHus. Poiab pacTBOpoOB B MPUPOJE U B SKU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHHE NPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuidd. Oxcunpl. Kiaccudukanus OKCHIIOB:
coneoOpasymoire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIE) U HeconeoOpasyrone. Homenkmarypa
okcuoB. duznyeckrue U XMMUYECKHE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.



OcHoBanusa. Knaccudukarust ocHOBaHMI: IIETOYHM U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanmii. dusznueckue M XHMHUYECKHE CBOMCTBa OcCHOBaHui. [lomydenue
OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenkiarypa kucior. @u3nyeckre U XUMUYECKUE
cBoiicTBa KUCHOT. Psg akruBHocT MetaiuioB H. H. bekerona. [lonydyenue Kucior.

Comu. Homenknatypa cosieil. dusznueckne U XUMUYECKHe CBOMcTBa coiiei. [lomyuenue
COJICH.

['eneTnueckas cBsI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COCTMHEHUH.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OTpeeNIeHUE COJepKaHUs KUCIOpOoJa B BO3AyXe, MOIyUYCHUE, COOMpaHue,
pacro3HaBaHWe W H3Y4YEHHUE CBOMCTB KHCJIOPOJA, HAOIIOJEHUE B3aWMOCHCTBHUS BEIIECTB C
KHCIJIOPOJIOM U YCIIOBUSI BO3HMKHOBEHUSI M MPEKpalleHHs] TopeHus (Tmokapa), 03HaKOMJICHUE C
oOpasliaMu OKCHIOB W OIMCAaHWE MX CBOWCTB, TOJyYEeHHE, COOMpaHHE, pPACIIO3HABAHUE W
W3y4eHHEe CBOWCTB Bojoponaa (TopeHue), B3auMoieiicTBhHe Boaopona ¢ okcuaom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHKME BHIEOMATEPUANIOB), HAOIIOEHHE 00pa3lloB BEIIECTB KOJIMYECTBOM
1 Moib, MccaeI0BaHHE OCOOECHHOCTEH pPAacTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPHMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENECIEHHOW MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aMIMOJICHICTBHE BOJABI C MeTaUIaMH (HAaTpHEM U KaubliieM) (BO3MOXXHO HCIIOJIb30BaHHE
BHJIEOMATEPHAIIOB), HCCIIEOBAaHNE OOpa3llOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHHUsI OKPACKM WHJUKATOPOB B pacTBOpax KHUCIOT M WIEJIOYEH, HM3yueHue
B3aumoeicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTBI, KHCIOT C METallJlaMH,
peakuuii HEeUTpalu3aluM, IOJYYEeHUE HEPACTBOPHUMBIX OCHOBAHHMM, BBITECHEHHUE OJHOTO
MeTaJula IpyTruM U3 pacTBOpa COJIU, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TemMe «BaxHeiime
KJIACChl HEOPTAaHUYECKUX COCTUHEHUIN.

Ilepuonuyecknii 3axoH u Ilepuoauyeckass cucrema xumMuyeckux diemenros /. HU.
MenpeneeBa. Ctpoenne aToM0OB. XUMHYeCKasi CBA3b. OKNCIANTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[TepBpie TOMBITKA KIACCU(PUKAUK XUMHUYSCKUX dJeMeHToB. [loHsATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIIOYHO3EMENbHBIC METAJIJIbI, TAJIOTCHBI, MHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOPBIE 00pa3yroT aM(OTEPHBIC OKCUJIBI M TUIPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepumomnueckass cucrema xumuudeckux dsiemeHToB . U
MenneneeBa. Koporkomepuoanas W aiuHHONEpHomaHas ¢opMmbl [lepromnyeckoit crucTEMbI
xumuueckux dneMmeHToB [[. WM. MenneneeBa. Ilepuonsl m rpynmnbl. PU3HYECKHN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX saep. M3otomel. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MEPBbIX 20 XMMUYECKUX 3JIEMEHTOB [leproinueckoit CUCTEMBI
. . Mengeneea. XapakTepuCTHKa XUMHUYECKOTO »JJEMEHTa MO €ro MOJIOKEHUIO B
[Tepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U TIEpUOIaM.

3nauenue [leproguueckoro 3akona u Ilepuoguueckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
JUIs pa3BUTUSA HAayKU U npakTuku. J[. M. MenzeneeB — y4€HbIN U TpaKJaHUH.

XuMuueckas CBSI3b. KoBanenTHas (monsipHast u HETOJISIpHAS ) CBSI3b.
DNEeKTPOOTPUIIATEIFHOCTh XUMHUECKHUX 3JIeMeHTOB. MloHHas CBS3b.

Crenenp  okucieHus. OKHUCIMTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporeccsl
OKHCJICHHS U BOCCTaHOBIICHH. OKUCIINTSIIN 1 BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3ydeHue oO0pa3IoB BEIIECTB METAUIOB W HEMETAIJIOB, B3aUMOJACHCTBHE THIPOKCHIA
LMHKAa C PacTBOpPaMH KHUCJOT U LIEJNOYEH, MPOBEIECHUE OMBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEakluid (TOpEeHUe, peakiuy pa3aoKeHUsl, COCIUHEHUS).



Mescnpeomemmuuie ceasu

Peanuszanus MeXNpeIMETHBIX CBA3EH NPU U3yUYEHUU XMMHUHU B 8 KJIACCE OCYIIECTBISAETCS
4yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaKk W IOHATHH,
SBJISIOIINXCSI CHCTEMHBIMHU JUISI OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TIOHATHUS: HAyuyHBIM (akT, rumoresza, TEOpHs, 3aKOH,
aHaJM3,  CHHTE3,  Kijaccuukamusi,  NEepPUOAMYHOCTb,  HAOJIOJAEHHE,  DKCIIEPUMEHT,
MOJEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepusi, aToOM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHWJA, W30TOIBI,
palMOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUECKUH 3apsij, BEILIECTBO, TeNO, O0BbEM, arperaTHoe
COCTOSIHUE BEUIECTBA, a3, (M3NYECKHUE BEIUYMHBI, CIUHMIIBI M3MEPEHUs,, KOCMOC, IUIAHETHI,
3B€3151, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJIE3HBIC
HCKOIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKas peakuust

Ilepuonnueckuii 3akoH. Ilepmoauueckas cucrema XuMuU4YecKux »diaeMeHTtoB J[. .
MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B M3MEHEHMM CBOMCTB XHMHYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kajaus, KalblMs U UX COCAMHEHHWNH B COOTBETCTBUU C
I0JIO’KEHUEM 3JIeMEHTOB B [lepuoinyeckoii cucteMe U CTpOEHUEM MX aTOMOB.

CrpoeHne BellecTBa: BHUAbl XUMHYECKOW CBS3U. THUIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHMOCTh CBOICTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU M BUAA XUMHUYECKOU
CBA3H.

Krnaccudukanuss u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKHE CBONCTBA
BELIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KjaccaM HEOPraHWYECKUX COCOUHEHMM, TeHEeTHYecKas
CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccugukamuss XuMUYeCKUX peakIfil Mo pa3IUdHbIM MPH3HAKaM (IO YUCIY W COCTaBy
YYacCTBYIOIIMX B pEaKIUH BEUIECTB, MO TeIUIOBOMY 3(dekry, Mo H3MEHEHHIO CTerneHeil
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIINU, TEPMOXUMHUYECKHE YPABHEHUSI.

[TonsTue o ckopoctn xumudeckou peakiuu. [lonarue o0 oOpaTHUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusx. [IoHATHE O TOMOTIeHHBIX W TIeTEepOreHHbIX peakuusax. I[lonsTue o
karanuze. llonarne o XxumuueckoM paBHOBecuu. @DakTOphl, BIUSIOLIME HA CKOPOCTb
XUMHMUYECKOHN pPEeaKIIUU U TOJI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKHCANTETbHO-BOCCTAHOBUTENbHBIE PEAKLUHU, JJIEKTPOHHBIM OandaHC OKHCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEIIEKTponuThl. KaTnoHsl,
aHUOHBL. MexaHu3M [HMCCOLUMALMU BEIIECTB C pa3IMYHBIMU BUJAMU XUMHUYECKOH CBS3M.
Crenens aucconuanuu. CUIbHBIC U ClIa0ble AIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIOBHS MPOTEKAaHUS peakIMid MOHHOTO OOMeHa, MOJIHBIE H
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBAa KHUCIOT, OCHOBAHMH M COJIEH B CBETE
MpeJCTaBICHUA 00 3IEeKTPOJUTHYECKOW aucconuanuu. KadecTBeHHblE peaklMM Ha HOHBI.
[TonsaTHe o runponuse coneu.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMHU KPHUCTANIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB —
METaIJIOB M HeMeTalioB (rpaduTa M anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpuUs),
HCCJIE0OBAHUE 3aBUCUMOCTH CKOPOCTHM XHUMHUYECKOW pPEAKUUU OT BO3IACHCTBUSA Pa3IUYHBIX
(bakTOpOB, MCCIEIOBAHHE SJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOLMALUT
KHCJIOT, IIeno4yed M coield (BO3MOXKHO HCIIOJIb30BAaHME BHUAECO MAaTEepHalioB), IMPOBEACHUE



OIBITOB, WJUTIOCTPUPYIOLIUX IMPHU3HAKH TMPOTEKAaHUs peakuuil MOHHOro odmeHa (oOpazoBaHHE
ocajZika, BbIIEJICHHE Ta3a, o00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLUINX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (TOpeHue, peakiuu pPas3IoKEeHUs, COEIUHEHUs),
pacrno3HaBaHME HEOPraHMYECKHX BELIECTB C IOMOIIBI0O Kaue€CTBEHHBIX DPEAKIMI HAa HOHBI,
pEIlIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl U MX coeJUHEHUS

OOmast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTtpoeHne M (U3UUECKHE CBOMCTBA IMPOCTHIX BEILIECTB — TIaJOr€HOB.
XHUMHUYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOEHCTBME C MeTajulaMH, HEMETalllaMH,
menoyamu).  XmopoBogopoa. CossHas KUCIIOTa, XUMHYECKHE CBOICTBa, MOJy4YeHHE,
npuMeHeHue. JlelicTBre xJjiopa 1 XJIOpOBOJOPOAa Ha OpraHu3M denoBeka. BaxHeilume xyiopuasl
U X HaXO0XJIEHUE B IPUPO/IE.

O6mrast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue u (pu3MuUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPOIHBIE MOAM(UKALUMU KUCIOPOAa U cepbl. XMMUYECKHE CBOWCTBA
cepel. CepoBOZOPOA, CTpOeHHE, (U3UUECKHE M XUMHUYECKHe CcBoMcTBa. OKCUABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, (PU3MUECKUE U XMMUYECKHE CBOWCTBA
(oOmme Kak MpeaCTaBUTENs Kiacca KHUCIOT M crenuduueckue). XUMHUUECKUE pPeakluy,
JIeKAIMe B OCHOBE MPOMBILIUIEHHOTO croco0a MOMy4YeHHsl CEepHOM KHUCIOThL. llpumenenue
cepHOil kucioTsl. Coslu CepHOI KUCIIOTHI, KaUECTBEHHAsl peaklus Ha cyib(aT-uoH. Haxoxnenue
ceppl M €€ COCNMHEHUW B MpUpoJe. XHUMHUYECKOE 3arpsi3HEHUE OKPYKaIollel cpeabl
COETUHEHUSIMU cepbl (KUCIIOTHBIE IOXKIH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 53JeMEeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHMsI aTOMOB,
XapakTepHbIe CTEMEHW OKUCIEHUS. A30T, pacnpocTpaHeHHue B Tpupone, (uszuyeckue u
XUMHYecKue cBoiicTBa. KpyroBopot a3ora B nmpupoae. AMMHAK, ero pU3HUecKue 1 XUMHUECKUe
CBOWCTBa, MoJTyueHe u nmpuMeHeHne. Com aMMOHUS, UX (U3UYECKHUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peaklys Ha MOHBI aMMOHMS. A30THAs KHUCIIOTa, €€ IOJIy4YEHHE,
du3nveckue W XHMMHYECKHE CBOMCTBa (OOIIME KakK TMpEeACTAaBUTENsT Kiacca KHCIOT |
cnenuduueckue). Vcnonap3oBaHue HUTPATOB W COJEHl aMMOHHUSI B KayecTBE MMHEPAIbHBIX
ynoOpeHuil. XuMHUECKOe 3arps3HeHUE OKpYXKarolled cpesibl COeTUHEHUsIMHU a30Ta (KUCIOTHbBIE
JOXKM, 3arpsi3HEHME BO3yXa, MOYBbl U BONOEMOB). Pochop, ammoTponHble MOAU(DUKALUH
dochopa, ¢pusnueckue u xumuyeckue cporctBa. Oxcun docdopa (V) u pocdopHas xucnora,
¢usnueckue M XHUMHUYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX Y100pEHUIH.

OOmast xapakrepucTuka 3JeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHW OKHUCIECHUA. YTIIIEpOJ, aJUIOTPOINHbIE MOAU(UKALINY, PACIPOCTPAaHEHHUE B
npupoje, pusnueckue U XuMU4yeckue cBoicTBa. AacopOuus. KpyroBopot yriepona B mpupo/e.
Oxcunpl yriaepona, ux (pusnyeckre U XUMHUYECKUE CBOWCTBA, JAEWCTBUE HA JKUBbIE OpraHU3MBI,
MOJIyYeHHEe U NpPUMEHEHHe. DKOJIOTHYecKre MpoOiaeMbl, CBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIIOTE3a TJI00ATBHOTO MOTEIJICHUsT KIMMara, MapHUKOBBIM 3¢ ¢eKkT. YrojapHas KUCIOTa U €&
coiM, UX (U3MYecKHe W XMMUYECKHE CBOWCTBA, MOJlyueHHEe M NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KkapOoHaT-moHbl. Vcmonb3oBaHue  KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHauabHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSAX yriepoja
(MeraH, »TaH, OSTWIEH, AalEeTWIEH, JTaHOJ], TJMIEPHH, YKCycHas Kuciora). llpupomaHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), HNPOAYKTHl HX IMepepaboTKH
(OeH3uH), UX poib B OBITY U MPOMBIIIICHHOCTH. [ToHATHE 0 OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX:
KHpax, Oenkax, yrieBoJaX — W HX pOJIM B JKH3HU 4YeloBeKa. MarepuanbHOE eIUHCTBO
OpPraHUYECKUX U HEOPIaHUUYECKUX COEANHEHUN.



Kpemuuii, ero ¢Qusuueckre W XUMHYECKHE CBOWCTBA, TMOJTY4YCHHE U IPHUMEHEHHUE.
Coenunenuss kpemHus B mpupoge. OOmme mpenctaBieHus o6 oxcuae kpemuus (IV) u
KpeMHHEeBOU kuciore. CUIMKAThl, UX UCTIOJIb30BaHKE B OBITY, B MPOMBIIIJIEHHOCTH. BaxHeime
CTPOUTENIbHBIE MaTepHalbl: KepamHKa, CTEKJIO, IIEMEHT, O€TOH, jkene300eToH. I[Ipobiemsr
0€3011acHOr0 KCIIOIb30BaHMsI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJISTHOM KUCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIuil Ha XJOPUA-UOHBI U HAOIIOJCHHE MPHU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxkariue (GU3NYECKUe M XUMHUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHUN (BO3MOKHO
UCTIONIb30BaHNE BHUACOMATEPUATIOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpUIOB (TalOTEHUIOB),
O3HaKomJieHue ¢ oOpa3uamMu ceppl U €€ COECIUHEHUSIMH (BO3MOXXHO HCIOJIb30BaHHUE
BUZCOMATEepHaJoOB), HaOdrofeHHe Tpouecca OOyrIMBaHUS — caxapa TMOja  JielicTBHEM
KOHIICHTPUPOBAHHOW CEPHON KHUCIIOTHI, U3yYCHHE XUMHUYECKHUX CBOWCTB pa30aBIICHHOW CEpHOI
KHCJIOTBI, TIPOBEJICHNE KAYECTBEHHON peakuuu Ha CyJib(aT-WoH W HaAOJIOJCHHE TpH3HaKa e&
MPOTEKaHusl, O3HAKOMJIEHHE C (DU3MUECKUMH CBOMCTBAMHU a30Ta, gochopa u UX COeTUHEHHI
(BO3MOKHO HMCTIOJIB30BAHKME BUACOMATEPHUATIOB), 0Opa3liaMu a30THBIX U (HOCHOPHBIX yI00PECHHIH,
MoJly4eHue, CcoOMpaHue, pacro3HaBaHWME W U3yYEeHHE CBOWCTB aMMHakKa, MPOBEICHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS H (ochaT-uoH M H3Y4YCHHE MPHU3HAKOB WX
MIPOTEKaHus, B3aMMOJEHCTBHE KOHILIEHTPUPOBAHHON a30THOW KHUCIOTHI C MeAbl0 (BO3MOYKHO
HCIIOJIb30BaHUE BUJCOMATEPHUATIOB), M3YUYEHHE MOJENEH KpUCTAIMYECKHX PEMIETOK aiamasa,
rpaduta, ¢ynnepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMHM pPAacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM IMPOTHUBOTa3a, MOJydeHUE, COOMPAHHE, PaCIIO3HABAHHE
U U3yYeHHE CBOMCTB YIJIEKHUCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX peakiMii Ha KapOoHAT U
CWIMKAT-UOHBl M M3y4YEHHE MPU3HAKOB HUX IMPOTEKaHUS, O3HAKOMIICHHE C MPOIyKLUHEH
CUWJIMKAaTHOM IIPOMBILNUICHHOCTH, PELICHUE DKCIIEPUMEHTAIbHBIX 3a7ad 10 TeMe «Baxueuue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTaniibl M UX COeAUHEHUS

OOmiasi XapakTepuCTHKa XHMHUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX
nosnoxkeHus B [lepronnueckoit cucreme xumudeckux 3nemeHToB J[. 1. MenneneeBa u cTpoeHust
atomoB. CTpoeHue MeTauioB. MeTtammnyeckas CBSI3b M METaUIMYECKas KPUCTALUINYECKAst
pemeéTKa. ODJEKTPOXUMHUYECKUN Pl HanpsDKeHUH MeTauioB. Pu3nuecKkue U XUMHUYECKHE
cBoiicTBa MeTaiioB. OOmIre crnocoObl momydyeHus: MeTamuioB. [IoHsITHE O KOpPO3UH METAIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uH. CIuiaBsl (CTallb, UyTyH, AIOPATIOMUHUHI, OpoH3a) U
WX PUMEHEHHE B OBITY W MPOMBIILICHHOCTH.

[Ilenounbie meTamibl: osokeHue B [leproanyueckoit cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXAEHUE B Ipupojae. OU3nuecKkne U XUMUYECKUE
CBOICcTBa (Ha mpuMepe HaTpust ¥ Kajusi). OKCUIbI U THIPOKCHU]IBI HaTpus U Kanus. [Ipumenenue
[IEJTOYHBIX METAJIJIOB U UX COCTUHEHHIA.

[[lenoyHo3emenpHbIE METaUIbl MarHuii W KajdbLMil: nojoxkeHue B llepuomgmueckon
cuctemMe xumuueckux sneMeHToB . WM. MenpaeneeBa, cTpoeHHME MX aTOMOB, HAaXO0XJICHHUE B
npupozae. OU3NYECKUE U XMMHYECKUE CBOWMCTBA MarHus M Kajblus. BaxkHeulne coenuHeHUs
KanbIus (OKCUI, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunnil: nosoxxenue B llepuogmdeckod cucrteme XuUMHUYEeCKuX 3yeMeHToB [ .
MenneneeBa, CTpOEHUE aTOMa, HAXOXKJACHUE B mpupoje. PU3NYECKUE U XUMUYECKHE CBOMCTBA
amoMuHMsL. AM(OTepHbIe CBOWCTBA OKCHJIA U TUIPOKCHA ATFOMUHUS.

Kenezo: mnonoxkenue B Ilepuogmueckoil cucreme xXuMHueckux diaeMmeHToB [[. U.
MenaeneeBa, CTpO€HHE aToMa, HaXOXKJAeHUE B npupoje. Pu3nueckue u XMMUYECKUE CBOWCTBA
xkene3a. Oxcunbl, ruapokcuabl U conu skene3a (II) m xemeza (III), ux cocras, cBolicTBa U
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenm:



O3HAaKOMJIEHHE ¢ OO0pasllaMd METAIJIOB M CIUIABOB, HMX (PU3MYECKMMM CBOMCTBaMH,
U3yYeHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOYKHO MCIOJB30BAHHE BUAEOMATEPHUAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBHUS OKCHIA KAJBIMS U HATPHUS C BOAOH (BO3MOXKHO MCIIOJIb30BaHHE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs JKejle3a B
KHcIopose  (BO3MOXKHO — MCIIOJIb30BAHHWE  BHUAEOMATEpUAIOB), IPHU3HAKOB  IMPOTEKAHMS
KaueCTBEHHBIX peaKIMi Ha WOHBI: MarHus, Kaublius, aJlOMUHUS, IIMHKA, kerne3a (1) u xenesza
(III), memu (II), HaGmroieHUe U OMKCaHUE MPOIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMHU HATpUS,
Kalusl U Kalblus (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHANIOB), MCCIEAOBaHNE aM(OTEPHBIX
CBOMCTB TMIPOKCH/A aJTIOMUHUS U TUAPOKCUAA IIMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 33Ja4 110
TeMe «Ba)kHele MeTaluIbl U UX COETUHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa n Marepuansl B IOBCEJHEBHOM KU3HM 4eJIOBEKA. be30IMacHOe MCIOIb30BAHKE
BELIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momols mpu XUMHYECKHUX OXKOTax H
OTpAaBJICHHUSX.

XUMHUYECKOE 3arps3HEHHE OKpY Karollel cpelpl (MpeaenabHas JOMyCTUMasi KOHIEHTpaus
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHH# 9KOJI0THYECKUX IpobieM.

Xumuueckuii IKcnepumenm:

u3yudeHre o0pas3IoB MaTepHajoB (CTEKIIO, CINIaBbl METAJUIOB, TOJUMEPHBIC MATEPUAIIbI).

Meostcnpeomemmnuie céa3u

Peanuzanus MeXnpeaMeTHBIX CBA3€H NMpU MU3yUYEeHUU XMMHUHU B 9 Kilacce OCyIIEeCTBISETCS
yepe3 UCMHOJb30BAaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX [MOHSITHHA, TaK W TOHSATHH,
SIBJIAIOIIMXCSI CHCTEMHBIMHU JUISI OT/IETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEeHHO-HAYYHbIE TOHATHS: HAyudHBIM (akT, TUmore3a, 3aKOH, TEOpHs,
aHanlu3,  CHHTE3,  Kijaccuukamusi,  NEepPUOAMYHOCTb,  HAOJIOJACHHE,  JKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHE, MOJIEIb, SIBIIEHUE, TApHUKOBBIN 3((deKT, TeXHOIOoTHs, MaTepHabl.

@dusuka: MaTepus, aToM, DOJEKTPOH, INPOTOH, HEWTPOH, HOH, HYKIWJ, H30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUECKUH 3apsii, MPOBOJHUKH, IOJYNPOBOJHHUKH,
JMRJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHCTaUIMYecKash peuiérka, CIUlaBbl, (U3NYECKHE BEIWYHHBI,
€AVHUIBI U3MEPEHMS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COMHIE.

buonorust: ¢doTtocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MHHEpAIbHbIE yA0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armoctepa, ruzmpocdepa, MHUHEpasTbl, TOPHBIE TOPOABI, TOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHNHN HA
YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJBbTATbBI

JIMdHOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTHTAIOTCS B XO7I¢ 00YYEHHUSI XUMUU B €TUHCTBE YUEOHOM M BOCIIUTATEILHOUN JEATEIHHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHUCKHUMH  COLMOKYJIBTYPHBIMH H  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHITHIMU B OOIIECTBE MpPaBHJIAMU M HOPMaMHU TOBEICHUS U
CHOCOOCTBYIOT IPOIIECCAaM CAMOTIO3HAHMSI, CAMOPA3BUTHSI M COIHANTU3ALIMN 00yYatOIIUXCS.

JIM9HOCTHBIE pPE3YyJbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIM M paCIIMPEHHE ONbITa JEATeIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJEeAWI0, TOHUMAaHUs 3HAYCHHUS XUMHUYECKONW HayKd B KU3HM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(OpPMAIMEH O MEepPeIOBbIX AOCTHKCHUAX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOIiCTBe
MHUpa 1 0011ecTBa;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MPEJICTABICHUS O COIMAIBHBIX HOpMax W TIPaBHIaX MEKIMIHOCTHBIX OTHOIICHHWH B
KOJIJIEKTHUBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B 00I1IECTBEHHO ITOJIC3HOM,
y4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOW M JPYTUX BHIAX JCATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOM COBMECTHOM JIEATEILHOCTH TIPH BBITIOJHEHNH YUSOHBIX, TTO3HABATEIBHBIX 3a/1a4,
BBITIOTHEHHH XUMHYECKUX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIMOHMMAHUIO M B3aUMOIIOMOIIM B TpOIECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TMOBEICHHE M TIOCTYNKH CBOMX TOBAPHUINCH C IMO3WUIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PEHYCCKUE  TPEICTABICHUS O  BEMECTBE W  XHMHYECKOW  pPEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WU COCTABJISIFOIIME OCHOBY JUISI
MOHUMAaHUs  CYIIHOCTH HAy4YHOW KApTUHBI ~ MHUpPA, TPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOAHON Cpelo, O POIU
XMUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIIbHBIC MOTHUBBI, HAINPABJIICHHBIC HA IMOJy4CHHWE HOBBIX 3HAHHWHA 10 XHWMUH,
HeoOXoauMBbIe NI OOBSCHEHUS HaONIOaeMbIX TMPOIECCOB U SIBICHUN, IMO3HABATEIHHOM,
WH(GOPMAITMOHHON W YUTATEILCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIILHOW PaOOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATYPOH, JOCTYIMHBIMU TEXHHUYECKUMHU CPEIACTBAMH
MH()OPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpEC K OOYYEHHWIO M TO3HAHMIO, JHOO03HATEIHHOCTh, TOTOBHOCTh U CIOCOOHOCTHh K
caMo00pa30BaHUI0, MPOCKTHOW U HMCCIEA0BATENbCKONW AESITENTbHOCTH, K OCO3HAHHOMY BBIOOPY
HANPAaBIEHHOCTU U YPOBHS 00y4YeHHs B HajbHEHIIeM;

4) popmMupoBaHUs KYJLTYPbI 310POBbSI:

OCO3HAaHWE IICHHOCTH JKHW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KWU3HU, OCO3HAHHME TIOCICACTBUNA W HEMIPHUATHE BPEIHBIX
NPUBBIUEK (YHNOTPEOJICHUsI aJKOTOJsI, HAPKOTHKOB, KYPEHHWs), HEOOXOIMMOCTH COOJIIOJICHUS
MpaBujl 0€30MAaCHOCTH TPHU OOpaIleHWH ¢ XMUMHYECKUMHU BEIIECTBAMU B OBITY W peajbHOM
JKH3HH;

5) TPy10BOr0 BOCIIUTAHUSA:

HMHTEpeC K MPAKTHUECKOMY M3yUeHHUIO MPodeccrii U TpyAa pa3lIudHOro pojia, yBaXXEHHUE K
Tpydy € pe3yibTaraM TPYIOBOW JEATEIHHOCTH, B TOM YHCIE HAa OCHOBE IPUMCHCHHS



MPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAaHHBIA BBIOOP WHAMBUAYAIBHON TpPAaCKTOPHH
MPOJOHKEHUS 00pa3oBaHUsl C Y4€TOM ITUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCIEeUTHON MpoQecCHOHANBHON AEATEIEHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTH aJJaITHPOBATHCS B IPOPECCHOHAIBHOMN Cpe/Ie;

6) 3K0JI0rM4YecKOro BOCIIUTAHMSI:

AKOJIOTHYECKHU 1EJIECO00pa3HOE OTHOIICHHUE K MPUPOIEC KaK MCTOYHUKY KU3HHU Ha 3eMmile,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 U Oe3omacHoro obpaza *KHU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3MUECKOMY U TCUXMUYECKOMY 370POBBIO,
OCO3HAHUE [IEHHOCTU COOJIIOJICHUS MPaBUJI O€30MaCHOTO TOBEAICHUS MPU paboTe ¢ BEUIECTBAMH,
a TAK)KE B CUTYaLUsIX, YTPOKAKOLIMX 3I0POBBIO U )KU3HM JIFOJEH;

CIIOCOOHOCTH TPUMEHATH 3HAHMS, TOJIy4aeMble TPH W3YYEHUU XUMHH, JJII PEIICHUS
3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOAHON CPEAOM, 1JIsl MOBBIIEHUS YPOBHS SKOJOTHYECKON
KYJbTYpPbl, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed X pelieHHs
MOCPEJCTBOM METOAOB XUMHH, IKOJIOTHUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B
MM03HABaTEJIbHOM, KOMMYHUKATUBHOM M COLMATIbHOMN MPAaKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMETHBIX PE3YJIBTATOB BBIACISIOT 3HAUYMMBIE ISl (pOpPMHpPOBAHUS
MHPOBO33pEHHUsT OOIICHAYYHBIE TOHATHUS (3aKOH, TEOpHSs, MPUHIINI, THMOTe3a, (akT, cUcTeMa,
MPOIIECC, IKCIEPUMEHT U APYroe.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
mpeaIMeTax | MO3BOJISTFOT HA OCHOBE 3HAHHUM M3 3TUX MPEAMETOB (DOPMHPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayYyHOW KapTHMHE MHpa, U YHHUBEpCallbHble y4ueOHbIe JeicTBUs (ITO3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE 00€CTeunBarOT (POPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITETFHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOU eI TeNbHOCTH.

Ilo3naBaTebHBbIC YHHBeEPCAIbHbIE Y4eOHbIe 1eHCTBUSA

ba3oBble Jiornueckne 1eMCTBUA:

YMEHHS HCIOJIb30BAaTh MPHUEMBI JIOTHUYECKOIO MBILUIEHUS IIPU OCBOEHUU 3HAHUU:
pacKpbhIBaTh CMBICII XHUMHYECKHUX TOHATANA (BBIACNATH WX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSMHM), UCIIOIH30BATh MOHSATUS JIJIsi OOBSICHEHUS
OTHENbHBIX (DaKTOB M SABJICHUH, BBHIOMpPATh OCHOBAHMS U KPUTEPUH IS KilaccU(UKALUU
XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEAKINM, YCTAHABINBATh MPUYNHHO-CIIC/ICTBEHHBIE CBA3U
MeXI1y OOBEKTaMH U3yUeHUsl, CTPOUTh JIOTUYECKUE PACCYKIeHUS (MHIyKTUBHBIC, IEAYKTUBHEIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUYCHHUS;

yYMEHHE MPUMEHATh B IMPOIECCe MO3HAHUS MOHATHUS (MPEIMETHbIE U METalpeIMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIIOJb3yeMble B XHMHHU, MPEOOpPa3OBBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHUHU MOJICIIbHBIE MPECTABICHUS — XUMUYECKUNA 3HAK (CUMBOJI 3JIEMEHTA),
xumudeckas ¢Gopmysia M ypaBHEHHUE XUMUYECKOW pEAKIUU — TPHU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4YE€TOM OSTHX MOJENIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTEePHU30BaTh CYIIECTBEHHBIE MPU3HAKKH HM3yYaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHUYECKUX pPeaKIU, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieqoBaTe/ibCKHe AeHCTBUS:

YMEHHE HCHOJIb30BATh I[OCTABJIEHHBIE BOIPOCHI B KAaYECTBE MHCTPYMEHTA MO3HAHMUS, a
TaKkk€ B KauyeCTBE OCHOBBI MJisi (OPMHUPOBAHWS THIOTE3bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

MpUOOpETEeHNE OMbITa MO IUIAHUPOBAHHIO, OPraHU3ALMU U TMPOBENCHUI0 YYECHHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 33 XOJI0M IMPOIIECcCca, CAMOCTOSITEIbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GopMyIHpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO OIbITA,
WCCJIETOBAHMsI, COCTABIIATh OTUET O POAETaHHON padoTe.

Padora ¢ unopmanmeii:



yMEHHE BBIOUPATh, aHATU3UPOBATH U HHTEPIPETUPOBATH NH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM TIPEICTABICHHUS, TTOTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAS TUTepaTypa
XUMHYECKOTO COJIEpP)KaHWs, CIPaBOYHBIE TocoOms, pecypchl MHTepHeTa), KPHUTHYCCKU
OIICHUBAThH MIPOTUBOPEUUBYIO M HEJIOCTOBEPHYIO WH(OPMAIIUIO;

YMEHHE MTPUMEHSTh Pa3IMYHbIe METOJIBI U 3aIPOCHI TIPU TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HCOOXOMMBIX ISl BHITIOJTHEHUS YUCOHBIX W MTO3HABATEIIBHBIX 33]1a9
OTIPENIeNIEHHOTO THIA, MPUOOPETEHHE OmbiTa B O0JACTH WCIOJIb30BaHHS HH(DOPMAIHOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOl aKTUBHOTO HCIIOJL30BAHHS Pa3THUHBIX
MOWICKOBBIX CHUCTEM, CaMOCTOSATEIHHO BBIOMpPATh ONTHMANBHYIO (opMy mpeacTaBIeHUs
uH(pOpMAIIMKM W WLTIOCTPUPOBATH pEIlaeMble 3a/ladll HECIOXHBIMA CXEMaMH, Juarpammami,
apyrumu popmamu rpaduku ¥ IX KOMOMHALIUSIMH,

YMEHHE HCTONb30BaTh W aHATU3UPOBATh B Tpolecce y4eOHOM M HCCIeN0BaTeNbCKOM
JESITeTPHOCTA WH(POPMAIIUIO O BIUSHUH MTPOMBIIIICHHOCTH, CEIbCKOTO XO03S5IMCTBA U TPAHCIIOpTa
Ha COCTOSIHHE OKPYIKAIOIICH MPUPOTHOHN CPEIBI.

KoMmyHHKaTHBHBIE YHUBepCAJIbHbIE YUeOHbIE 1efiCTBUS:

YMEHHUsI 3aJaBaTh BONPOCHl (B Xoie auayiora W (WIH) JIUCKYCCHU) TIO CYIIECTBY
oOcyxgaemMoli TeMbl, (OPMYJIHPOBATh CBOM TPEUIOKECHHUS OTHOCHUTEIHHO BBITIOTHCHHUS
MIPeIOKEHHON 3a1a49H;

YMEHHUS TPEACTABIISATE MOJyUYESHHBIC PE3yIbTAaThl TO3HABATEIILHOMN IEATEIHHOCTH B YCTHBIX
U THUCHMECHHBIX TEKCTaxX; JeNaTh IPE3CHTAIMI0 PE3yJbTaTOB BBITIOJHEHUS XUMUYECKOTO
JKCTepuMeHTa (71abopaTOPHOTO OMbITa, JTAOOPATOPHOM pabOTHl O HCCIETOBAHUIO CBOWMCTB
BEIIECTB, Y4€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABATEIHLHOU H
UCCIIEIOBATEIILCKON JICATEIIFHOCTH TPH PEIICHHH BO3HHKAKOIIUX NPOOJeM Ha OCHOBE ydéTa
OOIIMX WHTEPECOB W COTJACOBAaHUS MO3WIHKA (0O0CYX)IACHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAHHALIMS COBMECTHBIX JCUCTBUM, OMpeIe]ICHHe KPUTEPUEB TI0 OLIEHKE KayecTBa
BBITIOJTHCHHOW PaOOTHI M IPYTHE).

PeryisiTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSITENILHO OTPEACIATh e NesITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh W MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JIEATCIILHOCTH, BHIOMPAThH
HaubOornee d¢¢eKTUBHbIE CHOCOOBI pelleHHus Y4eOHbIX M TO3HaBaTeNbHBIX  3aj]ad,
CaMOCTOSITEITLHO COCTaBIISITh WJIM KOPPEKTUPOBATh TMPEIUIOKCHHBIA alTOPUTM JEHCTBUN TPH
BHITIOTHEHUH 33JaHUi C Y4ETOM TMOJYyYeHHUS HOBBIX 3HAHUKW 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIIHMIX, OIICHUBATh COOTBETCTBUE IMOJYYCHHOTO pe3yjIbTaTa 3asiBICHHOM 1INy,
YMEHHE HCITOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPE/JIaraéMbIe B YCIIOBHU 3aIaHUIA.

MNPEIMETHBIE PE3YJbTATHI

B cocraBe mpeaMeTHBIX pe3yJSbTATOB TI0 OCBOCHHIO O0OS3aTEIBHOTO COAEPIKaHUS,
YCTAaHOBJICHHOTO JAaHHOW (QenepaibHOM pabodeld TPOrpaMMOM, BBIICISIOT: OCBOCHHBIC
o0y4aroIMMHUCST HAay4YHbIC 3HAHUWsS, YMEHUS M CIOCOOBI JeicTBUM, cnenuduyeckue s
NpeIMETHOW 00JacTH «XUMUS», BHIBI JEATCILHOCTH MO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPEeTAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYAIIHSX.

K koniy obydeHnus B 8 kjacce mpeaMETHBIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJKHBI
OTpaxkaTh C(HOPMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMEHUH:

®  DPACKpBIBATh CMBICII OCHOBHBIX XUMHUYECKHUX TOHSATHI: aTOM, MOJIEKYJIa, XUMUICCKHIA

QJIEMEHT, TPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOpOIHAS W
HEOJTHOPOJIHAS), BAJICHTHOCTh, OTHOCHTCIIbHAS aTOMHAs W MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas JIOJsl XHUMHUYECKOTO
JJIEMEHTa B COCIMHCHHUHW, MOJISIPHBIA OOBEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb,
ANEKTPOOTPHUIIATEITHLHOCTh, CTETICHb OKUCIICHUS, XUMHUECKasl peaKius, Kiaccuurarms
peaKIuii: peakiuu COeIUHEHUS, PEAKIINH PA3I0KECHHS, PEaKIIUU 3aMEIICHUs, PEaKIIuu



oOMeHa, IK30- ¥ PHAOTEPMUYECKUE PEAKINH, TeIIoBOK d(h(EeKT peakiuu, siipo aroma,
AJNIEKTPOHHBIN CIION aTroma, aToMHas opOWTaNb, pajnyCc aromMa, XUMHUYECKas CBS3b,
MOJISIpHAsE M HETOJspHash KOBAJIGHTHAs CBs3b, MOHHAS CBSI3b, MOH, KATHOH, aHMOH,
pacTBoOp, MaccoBas A0 BellecTBa (MPOLEHTHAs KOHLEHTPAIUs) B pacTBOPE;

®  JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHH M MPUMEHSTH 3TH
MTOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAICHUI;

® UCHOJb30BaTh XHMUYECKYH) CHMBOJHMKY [UISI COCTaBJIeHHs (OpPMYNT BEIIECTB H
YpPaBHEHUN XUMHUUYECKUX PEAKIIHIL;

® OmpeAeNsTh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTETICHb
OKHUCIICHUSI DJIEMEHTOB B OWHApPHBIX COCAUHECHHSX, MPUHAIJICKHOCTh BEIIECTB K
OTpeneIEHHOMY KJIacCy COEIMHEHWH 1o (QopMynam, BHI XHUMHYECKOH CBSI3H
(KoBaJieHTHasl U MOHHAS) B HEOPTAaHUYECKUX COCTUHEHUSX;

® packpeiBath cMmbica Ilepuogmyeckoro 3akona [[. . MenaeneeBa: 1eMOHCTpUPOBAThH
MMOHUMAaHWE TEPUOINUECKON 3aBHCHMOCTH CBOWCTB XHUMHUYECKHX JJIEMEHTOB OT HX
nonoxkenuss B Ilepuonmyeckoil cucrteme, 3aKOHOB COXPAaHEHHUSI MAacCChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJIpo;

® OmHWCHIBATH M XapakTepus3oBaTh TabmuuHyo (opmy I[lepuoamueckoit cucTeMbl
XUMHUYECKUX JJIEMEHTOB: pazNuyaTh MOHITHS «TJIaBHas moAarpynmna (A-rpynma)» u
«mobounas mnoxarpynma (b-rpymma)», mansie ¥ OONbIIME TIEPUOIBI, COOTHOCHUTH
0003Ha4YeHHUsI, KOTOphIe UMeIoTCs B Tabmuie «llepuognueckas cucteMa XUMHUYECKUX
anemeHntoB J[. . MeHneneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (cocTaB M 3apsan sjapa, oOliee YHCIO DIIEKTPOHOB U
pacmpezieNieHre UX Mo 3JIEKTPOHHBIM CIOAM);

® KJIacCHPHUIMPOBATH XUMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEUIECTBA, XUMUYECKHE
peakuuu (10 YUCIY U COCTaBYy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEILUIOBOMY
sbdexty);

®  XapakTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKHE CBOWMCTBA BEIECTB PA3IMUHBIX
KJIaCCOB,  MOJTBEp)KJasi  ONHCAHUE IPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

® [POrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KayeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKAHHSI XUMUYECKHUX MIPEBPAIICHUI B Pa3IMUHBIX yCIOBUSIX;

®  BBHIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MaCCOBYIO
JOJTI0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COeAMHEHHsI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu;

® [PUMEHATH OCHOBHBIE ONEPAIMM MBICIUTEIbHONW NEATENIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHHE, 0000IIEeHHEe, CUCTEMAaTH3alNI0, KIacCU(PUKAINIO, BBISIBICHUE NMPHYUHHO-
CIIEICTBEHHBIX CBS3€H — Ui M3yYeHHUS CBOWCTB BEIIECTB M XMUMHUYECKHUX peaKlui,
€CTECTBCHHO-HAy4YHbIE ~ METOJbl ~ NO3HaHMSA  —  HaOJIOJeHHE,  HU3MEpEHHe,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasbHBIM U MBICTICHHBIN);

® cienoBaTh IMpaBWJIaM T[OJb30BAaHMS XHMHUYECKON TMOCyqod U J1a00paTOPHBIM
o0Opy/IOBaHUEM, a TaK)Ke MpPaBHJIaM OOpAaIICHHs] C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMHU TIO BBITIOTHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO MOTYUYEHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KHUCIOPOJIA), MPUTOTOBJICHHUIO
pacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIE PACTBOPEHHOIO BEUIECTBA, IJIAHUPOBATH
U MPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IlIEJoUYei U
KHCIIOT C TIOMOIIBI0 MHJIUKATOPOB (JIakMyc, (peHondTaaenH, METHIOPaHX U IPyTHE).

K konmy obOydeHus B 9 kjacce IpeaMETHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE OJIKHBI

oTpaxkaTh C(HOPMHUPOBAHHOCTH Y 00YHYAIOIINXCSI YMEHUI:

®  DPACKpBIBATh CMBICII OCHOBHBIX XMUMHUYECKUX TMOHSATHIA: XUMHUYECKUN DJIEMEHT, aToM,

MOJIEKYJa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CI0XKHOE BELIECTBO, BaJICHTHOCTb,



ANEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaKlMs, XUMUYecKas
CBSI3b, TEIJIOBOM 3 (PEKT peaklnu, MOJb, MOJSPHBIA 00BEM, pacTBOP, JIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKas AUCCOLMAIMs, peakuud HMOHHOro oOMeHa,
KaTaJln3aTop, XHWMHYECKOe paBHOBecHE, OOpaTMMble W HEOOpaTUMbBIE pPEaKIIWH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAaKIMHM,  OKHUCIUTENIb,  BOCCTAHOBUTEINb,
OKHCJICHHE M BOCCTAHOBJICHHME, aJUIOTPOMus, aM(pOTEpPHOCTb, XHUMHUYECKas CBA3b
(koBalleHTHasi, HMOHHAs, MeTaJIMYecKas), KpPUCTAJUIMUECKas peméTka, KOppo3us
METAJIJIOB, CIUIaBbI, CKOPOCTh XHMHUYECKON peakiuu, MpeleiabHO OMyCcTUMas
koHuentpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATHI M NPUMEHSTH 3TH
MOHSITHS NIPU ONMCAHUU BEILECTB U X MPEBPAIICHUN;

UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIHKY JMJISi COCTaBJeHHsS (OPMYJT BEIIECTB |
YPaBHEHUN XUMHUUYECKUX PEAKIIHIL;

ONpEAENATh BaJCHTHOCTb M CTENEHb OKHCIEHUS XHMHMYECKUX DJIEMEHTOB B
COCIMHEHMSIX Pa3JIMYHOTO COCTaBa, MPHHAJJICKHOCTh BEIIECTB K OINpeAeIEHHOMY
KJIacCy COEMHEHUN Mo (opMmyiiaM, BUJ XUMHUYECKOU CBSI3U (KOBaJIGHTHasl, MOHHA,
METaJIJINYECKasl) B HEOPraHMYECKUX COEAMHEHUAX, 3aps HOHAa MO XUMHYECKON
dopmyIe, Xxapakrep cpelbl B BOAHBIX PAacTBOPAaX HEOPTaHUYECKUX COCIMHEHUH, THII
KPUCTAJIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMaHUeE: OMHUCHIBATh U XapaKTepu3oBaTh TabmuuHyto ¢opmy llepuonnyeckoit
CUCTEMbl XMMMYECKUX DJIEMEHTOB: pasziuyaTh MOHATHS «rJIaBHas mnoArpymnmna (A-
rpynma)» u «mnobounas mnoarpynmna (b-rpymma)», manbie u Oonblue MEpUOJBI,
COOTHOCUTh O0O0O3HAa4YeHHs, KOTOpbIE HMEIOTCS B TIEPUOAWYECKON Tabmuie, c
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz spa, oolee YnciIo IEKTPOHOB M pacrpeiesieHHe UX MO 3JIEKTPOHHBIM CIIOAM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB DJJIEMEHTOB M UX
COEIMHEHUM B MpeJesiax MaJIbIX MEPUOJOB U IJIaBHBIX MOATPYMI C YYETOM CTPOCHHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XMMHUYECKHE AJIEMEHThI, HEOPraHMUECKHE BEIeCTBA, XUMUYECKUE
peakiuu (10 YHCIy W COCTaBy YYaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
s¢deKkTy, Mo U3MEHEHUIO CTETIeHeH OKUCIICHNUS XUMHUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) O0OLIMEe U cHeun(puveckue XHMHUYECKHE CBOMCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, IOATBEPXK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

COCTaBJIATh YPABHEHUS AJIEKTPOJIUTUYECKON AUCCOLMUALMM KUCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE U COKpAUIEHHbIE YpaBHEHUS peaklUii MOHHOTO OOMeHa, YpaBHEHUS peaKiuii,
MOJATBEPXKJIAIONINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAYy BelleCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIHUA MOCPEACTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MIPOTEKAaHUsI XMMUYECKUX MPEBPAILEHUH B Pa3INYHbIX YCIOBHUSAX;

BBIUYUCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJII0 XUMHUYECKOT0 3JIeMeHTa 1o (popMyJlie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUYECKOM peaklnu;

coOMofaTh TMpaBWiia T[IOJIb30BAHUA XUMHUYECKOW TMOCcyIod U 1a00paTOpHBIM
o0opy/loBaHUEM, a TakXKe MpaBWiia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHMSMH 10 BBIIIOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJTyYEHHIO
U coOMpaHuIo ra3000pa3HbIX BEHIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);



IIPOBOJUTH PEAKLUU, IMOATBEPKAAIOIINE KaUeCTBEHHBIM COCTAB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJOpui-, OpomMua-, nonua-, kapboHart-, Qocdar-,
CWIHKAT-, Cylb(dar-, TUAPOKCHUI-HUOHBI, KAaTHOHbl aMMOHHS MU HOHBl M3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJAHBIX PaCTBOpPaX HEOPTAHUYECKUX BEILECTB;
IIPUMEHATH OCHOBHBIE ONEpAllMM MBICIUTEIBHOU NEATEIBHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEMAaTU3alllI0, BbBISBICHHE MPUYMHHO-CIEICTBEHHBIX
CBS3€M — A1 M3Y4YEHHs CBOWCTB BELIECTB M XMMUYECKUX pEAKLUMH, €CTECTBEHHO-
Hay4yHble METOJbl [O3HaHWSA — HaONIOJeHWe, U3MEpeHHe, MOJEITUPOBaHMUE,
HKCHEPUMEHT (peaslbHbId M MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoandyecTBO YacoB
Ne HaunMenoBanue pa3iesoB u DJIeKTpPOHHBIe (HU(POBHIE)
KonTposbHbie IIpakTnueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHavaiabHble XUMHUYECKHE MOHATHSA
Xumust — BakHas o0J1acThb
L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [{OK
' MPAKTUYECKON JIEITEIIbHOCTH https://m.edsoo.ru/7f41837¢
yeJIOBEKa
BemecTBa u xuMuuyeckue bu6nuorexa [JOK
1.2 15 1
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paspnen 2. BaxkHeilune npeacTaBuTe

HECOPraHU4Y€CKHUX BE€HIECTB

21 Bosnyx. Kucnopon. [lonsitue 6 bubnuoreka LIOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837¢
)7 Bonopoa.Ilonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonstue 00 5 | 1 bubmmoreka [IOK

' OCHOBAaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bubmmoreka [IOK

' HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 but6mmoreka [IOK
XUMHYECKUX d1eMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )O(I/IMI/IquKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTCIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIHHBIC PEAKINH
Hroro mo paseny 15 o oo TS e
PeszepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudposbie)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHU4eCcKHe PeaKINU
11 [ToBTOpEeHue u yroyOnenne 3HaHUN 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOIMAIIHSL. 2 | 1 bubnuorexa [IOK
' XUMHUYECKHE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
)1 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubnuoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIBL -ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 | 2 bubmorexa HOK
' . Py ' POl https://m.edsoo.ru/7f41a636
KPEMHHUU U UX COECITUHEHUS




Hroro no pazneny

25

Pa3gena 3. Mera/uIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 oKpyKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIJTIAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoabn IpakTHyeck
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
ble padoThI ue padoTbl
pecypcbl

| ITpenmer xumuu. Pons XuMuu B XKU3HU | bu6mmorexa [IOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

2 [TonsiTve 0 METO/IaX MO3HAHUS B XUMUHU 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
[TpaxTrueckast padora Ne 1 «IIpasuna

3 paboTel B 1a00paTOpUU U MPUEMBI | bubnmoreka [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 YucTteie BemecTBa U cMecu. CriocoObl 1 bubnuorexka [JOK
paszelneHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpakTudeckast pabota Ne 2 «Pa3nenenue

5 cMmecell (Ha mpUMepe OYMCTKH TTOBAPEHHOM 1 bubmmorexa LIOK

pHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmoreka [JOK
6 A 1
TOMBLH MOJICKYIIBT https://m.edsoo.ru/ff0d2a6c

7 XuMHYECKHUe 371€MEHThI. 3HAKU (CUMBOJIbI) 1 but6mmoreka [JOK
XAMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U COXHBIEC BELIECTBA 1 bubmmorexa TIOK

p B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa TIOK

YIAPHOE ¥ https://m.edsoo.ru/f0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCHICCTB.

but6mmoreka [JOK

10 X eckas o a. BasientHoC
MMHECKa QOpMY! HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKHX AJIEMEHTOB
1 OtHocuUTeNbHAas aTOMHAs Macca. bubmuoreka [JOK
OTtHOCHUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 1015 XUMHUYECKOI0 3JICMCHTA B bubnuoreka [JOK
COCIUHCHUU https://m.edsoo.ru/ff0d350¢
13 KosmmuectBo BemectBa. Moib. MostsgpHas bu6muoteka [HOK
macca https://m.edsoo0.ru/ff0d5230
14 DOU3NUECKUE U XUMUYCCKUE SBIICHUS. bubmuoreka [{OK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku 1 ycioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHUYECKUX PEeaKInil https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuorexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus: Koau4yecTBa, MacChl BEIECTBA bubmmoreka [JOK
10 YPABHEHHSIM XMMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuueckux peakiui
18 (coe I/IH(I;HI/DI A3JI0XKECHUS 3ahlze eHUs bubmmorexa TIOK
A P > SaMEHIemL, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — yU€HBIA-
19 sHIMKIONeAnCT. O000IIeHNe U bubmmorexa TIOK
H AT, Hul https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUM
20 Kontponbnas pabota Nel mo teme bubnuotexa [JOK
«BelecTBa 1 XUMHUYECKUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. CoctaB Bo3ayxa.
but6mmoreka [{OK
21 Kucnopox — anemeHT u npocroe

Benrectso. O30H

https://m.edsoo.ru/ff0d448e




dusnyeckue U XMMHYECKHE CBOMCTBA

but6mmoreka [JOK

22 ciopona (pea OKHCIIE OpeHHne).
KHCJI0pOJ1a (peakiuu OKHCICHH, TOpeHNE) https://m.edsoo.ru/ff0d4614
IToustre 06 oxcumax
CriocoObl TOJTydeHHsT KUCIIOpoia B
23 J1a00paTOPUHN U IIPOMBIIILIEHHOCTH bubnnotexa LOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoii 3QPexT XMMUIECKOIN peaKIuy,
24 HOHATHE O TEPMOXUMUYECKOM YPaBHCHUU bubmorexa LHOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U YHAOTEPMUUYECKHUX PEAKIIHIX
Tomnuso (HehTh, Yroiab U METaH).
25 3ar SI3H€I§I/IG(1];03 yxa CII0COOBI Zro bubmorexa LIOK
P AYXE, https://m.edsoo.ru/ff0d4c4a
MpeA0TBPAIECHUS
[Tpaktuyeckas padora Ne 3 o Teme
26 «[Tonmyuenne u cooOupaHue KUCIOPOIa bubnnorexa [IOK
Y o P poAd, https://m.edsoo.ru/ff0d4ae2
M3YUYEHHUE €ro CBOMCTBY»
7 Bonopon — 351eMeHT U IpoCTOoe BELECTBO. bubmuoteka LIOK
Haxoxnaenune B npupojie https://m.edsoo.ru/ff0d4dd0
)3 dOU3NUECKUE U XUMUYSCKHIE CBOMCTBA but6mmoreka [{OK
Bojopoja. [IpumMeneHnne Bosiopoa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
29 I1
OIATHE O KHCIOTax 1 COIAX hitps:/m.edsoo.ru/f0d50d2
30 Crioco0bl MoTydeHus: BOAOpoJa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckast padora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOPOIA bubmorexa LIOK
y N p AOpOa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE €r0 CBOMCTBY»
b K
32 MoutsipHbIit 00bEM Ta30B. 3aK0H ABOTaIpO nommorexa 110

https://m.edsoo.ru/ff0d542e




Brrunciaenns o0béMa, KOIMYECTBA

33 BEIIlECTBA ra3a 1o €ro N3BECTHOM bubmmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Brrunciaenus 00EMOB ra3oB MO
34 aBHECHUIO peaKIIMH Ha OCHOBE 3aKOHA bubmmorexa OK
yp . peaKtt . https://m.edso0.1ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 duznuecKkue U XUMHYECKHE CBOMCTBA BOIEI bubmorexa OK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 06 bubmuoreka [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopurens. HaceineHHbsie u
37 HEHACHI epHHble paCTBO bl. MaccoBas moirs bubmmorera [IOK
B p pbL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[Tpaktuueckas padora Ne 5 o Teme
18 «IIpurorosiieHrEe paCTBOPOB C bu6mmoteka [IOK
ONpeAeIIEHHON MacCOBOM J10IEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY
39 Konrponsnas padora Ne2 o teme bubnunoreka [IOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KilaccupUKaIus, but6mmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHUYECKHE CBOICTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa IIOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUs: cOCTaB, Kiaccuukanus, bubnmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
13 ITosrydyeHne U XUMHUYECKHE CBOWCTBA bu6mmoreka [IOK

OCHOBAaHHU

https://m.edsoo.ru/ff0d67ca




44 Kucnotsr: coctas, knaccupukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomyyenue u XMMUYECKUE CBOMCTBA bubnmnorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpegnue): HOMEHKJIATypa, CIIOCOOBI bubnmnorexa [JOK
MOJY4YEHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuueckas padora Ne 6. Perenue
47 AKCIEPUMEHTAIIBHBIX 3a/a4 MO TEME bu6muoteka [HOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHUID)
43 I'eneTnueckas cBs3b MEXIy KilacCaMu bubnuotexa [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9as50
but6mmoreka [JOK
49 O060061IeHre U cucTeMaTH3aIus 3HaHU|
. H https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa IIOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHU
[TepBbie MOMBITKU KJIacCUPUKAIUU
51 XUMUYECKUX 31eMeHTOB. [loHsATHE O bubmmorexa TIOK
i https://m.edsoo.ru/00ad9ffa
IPyIIAax CXOAHBIX AIEMEHTOB
Ilepunonnueckuii 3akoH u Ilepuonnueckas
52 cHCTEMa XMMHUUYECKHX 3yeMeHToB . U bubmorexa [JOK
o https://m.edsoo.ru/00ada52c
MenpneneeBa
53 [Tepuoast MBI, TOATPYIIIIBI bubmorexa HOK
PHOABL, TPY » TOATPY https://m.edsoo.ru/00ada52¢
54 Ctpoenne atoMoB. CocTaB aTOMHBIX sIEP. bubnuorexa [JOK
N3oTomnml https://m.edsoo.ru/00ada342
55 CtpoeHwue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB bubnuotexa [JOK




sneMmeHTOB lleproanueckoit cuctemst /1. W.
Menpaeneena

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

XapakTepucTuKa XMMHYECKOT 0 AJIEMEHTa

56 o ero noJjioxkeHuto B [lepuoanyueckoit bubmmorexa [JOK
pHOA https://m.edsoo.ru/00ada824
cucreme /l. 1. Menpneneesa
3nauenue [lepuoauueckoro 3akoHa s
57 pa3BUTHUS HAyKH U nipakTuku. . . bub6nuoreka [IOK
MenneneeB — y4€HBIH, NTEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPHUIIATEILHOCTh ATOMOB
58 XHMHHF;CKLI;)( :HGMGHTOB/ Bceepoccutickas bubmorexa HOK
p https://m.edsoo.ru/00adaab8
npoBepouHas paboTa
bu6nuoreka [JOK
n
>9 OHHAT XUMIHACCKA CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHas XuMu4ueckas CBsI3b bubmorexa [JOK
p https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeTOsIpHAS XUMUYECKas bubnmnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6nuoreka [JOK
62 C
TCHCHb OrnCIICHuA https://m.edsoo.ru/00adae28
63 OKuCIUTEILHO-BOCCTAHOBUTEILHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucIuTEIM U BOCCTAHOBUTEIN bubmoreia HOK
https://m.edso00.1ru/00adb076
65 Kontponbhas paborta Ne4 o teme bub6mmorexa [IOK
«CTtpoeHue aroma. XuMHUYECKast CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHblii ypok. O6001IeHNE U bubnmnorexa [JOK

cucTeMaTH3ausa 3HaHUU

https://m.edsoo.ru/00adb33c¢




67 PesepBHbIit ypok. O60011eHNE U 1 bubnuorexa [JOK
cucTeMaTH3anus 3HaHU https://m.edsoo.ru/00ad9cb2
68 PesepBHEIit ypok. O000IICHNE 1 | bubnuorexa [JOK
cucTeMaTH3anus 3HaHU https://m.edsoo.ru/ff0d61¢c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KoiuvecTBo yacos JIEKTPOHHBIE
Ne Hdara undgposbie
Tema ypoka Kontpoabnsie | IlpakTuyeckne
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoTbI padoThI
pecypchl
IIeproanueckuit 3aK0H.

1 [lepuoanueckas cucrtema 1 bu6mmoreka [JOK
XUMUYECKHX diemeHToB [I. M. https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

5 cBoiic CCKIX AIEMEHTO 1 bubmuorexa [{OK

BOMCTB XMMUUYECKHUX AJIEMEHTOB
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HOMEHKIIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKHUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpel XuMuaeckou CBSI3U U THIIB 1 Bbu6morexa [JOK
KPUCTALINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel no teme

5 «IToBTOpenue u yriayOnaeHue 3HaHUI 1 1
OCHOBHBIX Pa3zesioB Kypca 8 Kiacca»

6 Knaccudukanus XuMuaecKkux 1 bu6mmoreka [JOK
peaKUurii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XUMHUYECKOMN

7 eakuu. IIoHsTHE O TOMOI€HHBIX U 1 bubnnorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKLUIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.

2 @DaKTOpBbl, BIUSIOLINE HA CKOPOCTh 1 bubmuorexa [JOK
XMMHUYECKON PEAKIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE | bubmuorexa [JOK

peaKknuun

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




Teopus 2NEKTPOIIUTHYECKON

bubmnoreka 1IOK

10 .C §)
JMCCOLMATIME. LHIBHBIC 1 CIIA0BIC https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIUA bubmmorexa LHOK
M peakdl https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHUI B CBETE MPEACTABICHUN bubmorexa LHOK
val https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIITT
XHUMHUYECKHE CBOUCTBA COJIEH B CBETE
13 [IPECTABIEHUI 00 buGnnorexa [IOK
e . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOIHAIITT
14 IMonsarue o ruapoiuse coiei buGnnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckast pa6ora Ne 1.
16 «Pertienie dKCIIEpUMEHTAIIBHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a1a9dy
KonrtponsHas padora Ne2 o reme
17 «DNEKTPOIMTHUECKAS THUCCOLUALINI Bubmiorexa TOK
p A HHaTHA. https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIUU B PACTBOPAX)
O01as xapakTepucTUKa raJIOr€HOB.
18 XI/IMH‘leCKFI)/Ie CBl;))fICTBa Ha IIpuMepe Bubmorexa TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CossiHast KUCIIOTa,
19 XUMHUYECKHUE CBOVMCTBA, IIOJIYUEHIE bubmorexa LOK
? y ’ https://m.edsoo.ru/00ade104
PUMEHEHUE
[IpakTtruueckast padota Ne 2 o Teme
20 «ITonydenue conIHON KUCIOTEI bubmmorexa LHOK
y N _ ’ https://m.edsoo.ru/00ade348
M3Yy4YeHHE €€ CBOMCTBY»
21 Brruncnenus o ypaBHeHHUIM bubnnoreka [IOK




XUMHUYCCKUX peaKHI/If/'I, €CJIM OAUH U3
pPE€arcHTOB AaH B H30BITKE

https://m.edsoo.ru/00ade488

OO0m1as XxapakTeprucTHUKa 3JIEMEHTOB

bu6mmoreka [JOK

22
VIA-rpymibt https://m.edsoo.ru/00ade64a
AnnoTponHbie MOTU(MUKALIUN CEPHIL.
” Haxoxnenue cepbl 1 €€ COeTMHEHU N bubnunoreka [JOK
B IIpupoJie. XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpoeHuE, bubnuoreka [JOK
du3nueckue U XMMUYECKHEe CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTAa,
25 duznyecKkue 1 XUMUIECKHE CBONCTBA bubnmorexa [JOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAITUE B
OCHOBE IIPOMBIIIIEHHOTO criocoba
26 MOJTYYEHHS] CEPHOM KUCIIOTBHI. bubmuorexa [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIllel cpeibl COeAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 1071 BbIXOa bubmuoreka [JOK
MPOAYKTa pPeaKk https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTHKa 3JIEMEHTOB
73 VA-rpymmsl. A30T, paclipoCTpaHEHHE bubnmoreka [JOK
B IIpUpoOAEe, GU3NUECKUE U https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOKCTBA
AmMMEaK, ero pu3nIecKue u
29 XMMHYECKHUE CBOMCTBA, MOJyYEHUE U bubmmorexa [JOK
’ Y https://m.eds00.ru/00adf004
pUMEHEHUE
[Ipaktuaeckas padora Ne 3 mo Teme
bu6mmoreka [JOK
30 «Tonmyuenne aMmmuaka, U3yueHue ero

CBOWCTBY

https://m.edsoo.ru/00adf180




A30THas KucioTa, e€ pusnueckue u

bubmnoreka IIOK

31
XMMHUYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIBbHBIX
32 00peHu. XUMHYECKOe bubmoreia HOK
yAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHMSIMU a30Ta
Docdop. Oxcun dhochopa (V) u
33 (bocg)o pHaSI KI/ICJI((i))Ta (1)(1)1531/1(‘-1611(1/16 u bubmmorexa [JOK
p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, IMOJTyYEHUE
Hcnons3oBanue gochaTos B
14 KayeCTBE MHUHEPAIBbHBIX YAOOpEHUH. bubnmnoreka [JOK
3arpsi3HEHUE TPUPOJTHON CPEbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pactipocTpaHEeHUE B
35 npu E e g)mnr:lecxie U XUMHYECKHE bubmmoreia LIOK
P E) Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupl yraepoja, ux Gpusndeckue u
36 XAMUYECKHUE CBOMCTBA. bu6mmoreka [JOK
DKOJIOTHYECKHE TIPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yraepoza (IV)
37 YronpHas KACIOTa U €€ CONU bubmorexa LHOK
https://m.edso00.1ru/00ae006¢
[Ipaktuueckas padora Ne 4 mo Teme
13 "[TosyyeHue yriieKuciaoro rasa. bubnnorexa [JOK
KauecTBenHas peakiyst Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHavabHBIC TTOHATHUS 00
39 OpPraHWYECKHUX BEIIECTBaX KaK O bubmorexa HOK
p H https://m.edsoo0.ru/00ac054¢
COCIMHEHUSX YTIepoia
. bubnuorexa [IOK
40 Kpemnuii u ero coenunenus &

https://m.edsoo.ru/00ae080a




[IpakTuueckas pabora Ne 5. Pemenue
9KCIIEPUMEHTANIBHBIX 33714 110 TEMe

Bbu6morexa [JOK

41 .

«Bakuenme HeEMeTaAJUIBI U UX https://m.edsoo.ru/00ae0bf2

COCTUHEHU

KonTtponbHas pabota Ne3 o reme

42 «BaxHeln1me HeMeTalIbl U UX Bubmrorexa HOK

https://m.edsoo.ru/00ae0el8

COCTUHEHUSI»

OO0m1as xapaKTeprucTUKa XUMHYECKUX

3JIEMEHTOB — METAJIJIOB.

43 MeTtannudeckas CBsI3b U bu6mmoreka [JOK
METAJUTNYECKAs KPUCTAJIIINUECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METAJLJIOB
XUMHUYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMUUYECKUI P bubmiorexa IJOK

P . A https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
O61u11e cnocoObl MOTyYeHUs
MeraioB. CiaBel. Beruncienus mo

45 aBHECHUSIM XUMUYCCKUX PEeaKIUi Bubmiorexa [JOK
yp p ’ https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJICPIKUT
npUMECH

46 Tloustue o KOppoO3UU METAIIOB Bubmorexa OK

pP https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 €JIOYHBIE METAJLIIbI
1 https://m.edsoo.ru/00ae14b2

43 OKcHbl U TUAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJsa https://m.edsoo.ru/00ae14b2

49 [IlenoyHo3eMeENbHBIE METATIIBI — bubmuorexa [{OK
KaJbIIUN U MarHui https://m.edsoo.ru/00ael5e8

50 Baxneime coequHeHNS KaJIbIUI brbmiorexa IJOK

A H https://m.edsoo.ru/00ael5e8

51 O000I1IIeHIE U CUCTEMATHU3ALIIUS




3HAHUH

JKEcTKOCTh BOABI U CIOCOOBI €8

Bbu6mmorexa [JOK

52
YCTPAHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 mo Teme
53 "XEcTKOCTh BOABI M METOIELI €€ bubmmorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [JOK
54 AmomuHui
https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOICTBA OKCHIA U bubnuorexa LIOK
55
THApOKCcUIa https://m.edsoo.ru/00aelc64
bubanoreka IHOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJIM JKEJe3a bu6mmoreka [JOK
(IT) m xeneza (I11I) https://m.edsoo.ru/00ae35e6
53 O0o001IcHNE U CHCTEMATH3aIIHS
3HAHUU
[TpakTrueckas paborta Ne 7. Pemenue
59 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME bubnuorexa [JOK
«Baxneimme MeTaIbl 1 UX https://m.edsoo.ru/00ae3de8
COCAUHCHHS
Brraucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUH, ECITH OJUH U3
60 peareHTOB JIaH B H30BITKE WIIH Bbu6mmorexa [JOK
COAEPKUT IpUMecH. Berancienus https://m.edsoo.ru/00ael1750
MacCOBOM JI0JIM BBIXO/A MPOAYKTA
peakmuu
61 O000111eHrE U CHCTEMATH3AIIHS
3HaHUI
KonTponbhas padota Ne4 no teme
62 «Baxneiime MeTaJIbl U UX

COEIUHEHUS




63 BemectBa u maTepuansi B | bubnuorexa [IOK
IIOBCEIHEBHOW KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHue | bubnuoreka LIOK
OKpYKaroIEe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumum B periennn 1 bubnuoreka LIOK
IKOJIOTHUYECKUX TIPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHNE U 1 bubmorexa [IOK
CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHrlil ypok. O6o0mieHue u | bubnuorexa [JOK
CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600mieHue u | bubnmoreka [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



