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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XWMHUU Ha YypOBHE OCHOBHOTO O0OImIEro oOpa3oBaHMS
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHus, MPECTABICHHBIX
B ®I'OC OO0, a Takke Ha 0OCHOBE (eAepaTbHON paboueil NporpaMMbl BOCIIUTAHUS
U C yuy€TOM KOHIECIIMU TMpernoJlaBaHus Y4yeOHOro mnpeaMera «XuMUs» B
o0pa3oBaTenbHbIX opranu3anusx Poccuiickoit @enepanuu.

[IporpamMmma mo xumum AT TMPENCTABICHUE O IENIX, OOMEH CcTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOIIMXCA CpEACTBAMHU YueOHOTO
npeaMeTa, — YCTaHaBIMBAeT  OOs3aTeIbHOE  TPEIMETHOE CoJlepKaHue,
npeayCcMaTpuBaeT paclpeieieHue ero Io KilaccaM M CTPYKTYPHUPOBAHHE I10
pazzenaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENETeT KOJIWYECTBEHHBIC H
Ka4EeCTBEHHbIC XapaKTepUCTUKU COJIepIKaHuUs, PEKOMEHIYyEMYIO
MOCJIEOBATEILHOCTh  M3YYCHUS] XUMHUM C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO  mpolecca, BO3PACTHBIX
ocobeHHOCTEeH  OOydYaromuxcs, OIpeAeIsieT BO3MOXKHOCTH IpeaMera s
peanuzauuud TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMs, a TaKKe TPeOOBaHUI K
pe3yJibpTaTaM 00y4YeHUsi XUMUU Ha YPOBHE LieJIel U3ydeHus MpeaMeTa U OCHOBHBIX
BHUJIOB Y4E€OHO-TIO3HABATEIILHOW JESITEIbHOCTH OOYYaromierocsi Mo OCBOCHUIO
y4eOHOTO CO/IepIKAHUSI.

3HaHWE XHUMHUHU CIY>XUT OCHOBOM it (POPMHpPOBAHHS MHPOBO33PEHUS
o0ydJaromerocs, ero mpeJCTaBICHUN O MaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poOJIb UTPaAIOT (POpPMUPYEMbIE XMMHUEH NPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPruu M 00 DBOJIIOIMK BEIIECTB B MPUPOJC, O MYTIX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON U KOJOTUYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOX PAHEHUSI.

N3yuenne xumnn:

CIOCOOCTBYET  pealu3allud  BO3MOXKHOCTEH IS  CaMOpPa3BUTUS |
dbopMUpOBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 0011IeH 1 (yHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIQJ] B (POPMHUPOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaromuxcsi, HaBBIKOB HMX CAMOCTOSTENIbHOM YyueOHOW JesTeNbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HCCIIEAOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM KM3HU, TaK U B IPOPECCUOHATLHOMN AESITEIIbHOCTH;

3HAKOMHUT CO CHNeHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
1IEJIOCTHOTO B3MJISiZIa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (GOPMHUPOBAHNU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YyYarOIINXCS;

CIocoOCTBYyeT (HOPMUPOBAHUIO IIEHHOCTHOIO OTHOIICHUS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOUM BKJIAJ B SKOJIOTHYECKOE
o0pa3oBaHue 00yJarOITUXCH.



JlanHbpie HampaBlieHWS B OOYUYCHHM XWMHUU O0ECTICUMBAIOTCS CIEIHU(DUKOM
coliepKaHusi  y4eOHOro mpeaMeTa, KOTOpPbIM  ABJISETCS  MEAarornyecku
aJJaTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUH Ha ONPEIEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOHIEr0 00Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHME OOYyYarOIIMMUCSA CHCTEMbl MEPBOHAYAIbHBIX IMOHATUN XWMHHU, OCHOB
HEOPTraHWYECKOM XHUMHUU U  HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSTHIM
OPTaHUYECKON XUMHUHU.

CrpyKTypa coaep>kaHHUsl MpOTpaMMBbl [0 XUMHUU CPOpMHpOBaHA HA OCHOBE
CHUCTEMHOTO Mojxona K e€ uzydeHuro. CoaepkaHue CKIaIbIBACTCS U3 CHCTEMBI
MOHSITUNA 0 XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMUYECKOU
peakuuu. O0e OSTH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl 10 MPHUHIIMILY
NOCJIENOBATENBHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHsS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3U;

— TpencTaBlIeHUA 00 3JIEKTPOJUTUYECKON AMCCOLMAllUM BEIECTB B
pacTBOpax.

TeopeTnueckne 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
NOJIyYEHHBIX U OCMBICIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCIEI0OBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIONHSS QyHKINUU OOBSICHEHUS U IPOTHO3UPOBAaHUSI CBOWCTB,
CTPOEHUS U BO3MOYKHOCTEN MPAKTUYECKOTO IPUMEHEHUS U MOJTYUYEHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TporpaMMbl IO XHMHHU CHOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHUSA O XUMUUYECKON COCTABJISIOLICH HAyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOU IIPUPOJIbI, HIEHHOCTHOTO OTHOILLICHHS K HAYYHOMY 3HAHHUIO U METOIaM
NO3HAHUS B HayKe. 3yyeHune XMMHUU MPOUCXOIUT C IMPUBJICYECHUEM 3HAHUN W3
paHee U3y4YEeHHBIX Y4eOHbIX mpeamMeToB: «Okpyskaromuid mup», «buomorus. 5—7
Kiaccbe» U «Dusmuka. 7 Kmacey.

[Ipy wu3ydyeHHMM XUMHHU NPOUCXOIUT (POpMUPOBAHHE 3HAHUI OCHOB
XUMHYECKON HAyKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpBI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUM —
BOKHEUIUX (PaKTOB, TOHITHI, 3aKOHOB M T€OPETUUECKUX MOTO0KEHUM, TOCTYITHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, sI3blka HAyKH, B MPUOOIIEHUU K
Hay4YHbIM METOJAaM MO3HAHUS MPU M3YYEHUH BELIECTB U XMMHUUYECKUX PEaKIUH, B
dbopMUpOBaHUM U PA3BUTHU MO3HABATEILHBIX YMEHUM 1 NX IPUMEHEHUH B Y4€OHO -
MMO3HABATEILHOW U Y4E€OHO-UCCIEN0BATEIBCKON IESITEIbHOCTH, OCBOCHUH IPABUII
0€e30MmacHOro 0OpaIleHus C BEIIECTBAMHU B MIOBCETHEBHON KU3HU.



[Ipu M3yueHnn XMMUU HAa YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS BaXXKHOE
3Ha4YeHHE NMPUOOPEIH TaKue 1eJIH, KaK:

— (GopMHUpOBaHUE HHTEJUICKTYaJIbHO PAa3BUTON JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHSTHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIIOITUMCS YCIOBUSM >KU3HU;

—  HAampaBJICHHOCTh  OOy4YeHHMs] Ha CHUCTEMAaTHYEeCKOE MPHUOOIICHUE
00yJamIMXCcsi K CaMOCTOATEIbHOW IO3HABATEIbHON JICSITEIILHOCTU, HAyYHBIM
MEeTOJlaM MO3HaHUs, (OPMUPYIOIIUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecreyeHue ycaoBHi, CTOCOOCTBYIONIMX MPUOOPETEHUIO 00YyHaIOIUMUCS
OTBITa Pa3HOOOPA3HOW NESITETbHOCTH, MO3HAHWS M CaMOIO3HAHHWSA, KITIOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIIMIA), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYCHUE s
Pa3IMYHbBIX BUJIOB JIEATEIIBHOCTH,

— (QopmupoBanue oOmeH (QYHKIMOHATBPHOH W €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UHCIE€ YMEHUM OOBSICHITH M OLICHUBATH SIBJICHUS
OKpYXaloIller0 MHUpa, UCIOJIb3ys 3HAHUSI U OMbIT, MOJYYECHHBIC MPU H3YYCHUU
XUMUU, TPUMEHSTh UX TIPH PEIICHUH MPOOJIEM B TOBCETHEBHOM KU3HU U TPYJO0BOU
NeSATEIbHOCTH;

— (¢dopmupoBaHne y OOydYamONIMXCS TyMaHUCTHYECKUX OTHOIICHUH,
NOHUMAaHUS [IEHHOCTU XUMHUYECKUX 3HAHUM JJIs BBIPAOOTKH HKOJIOTHYECKH
LEeJIeCO00pa3HOTr0 MOBEIECHUA B OBITY M TPYIOBOM JESITEIBHOCTH B LEJAX
COXPAHEHUSI CBOETO 3/I0OPOBBS U OKPYKAIOIIEH MPUPOTHOUN CPeIbl;

— pa3BUTHE MOTHBALMU K OOYyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOodHiis W HANPaBIEHHOCTH NaJbHEUIIETO
00yueHus.

OO111ee YKciio YacoB, OTBEAEHHBIX TSI U3YUCHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctapisier 136 yacoB: B 8 kiacce — 68 4dacoB (2 ydaca B
Heaemo), B 9 kitacce — 68 yacoB (2 yaca B HECIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaUYaIbHBbIE XUMUYECKHE TIOHATHUS

[Ipeamer xumun. Posib XMMHUM B )KU3HU 4YEJOBEKAa. XUMHUS B CUCTEME HaYK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOoJax MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CniocoObI pazneneHus cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE 31€MEHTbl. CHMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CI0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas opmyia. BaleHTHOCT, aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemlecTB. OTHOcUTENbHASE aTOMHAsE Macca. OTHOCUTEbHAS
MOJIEKYJIsIpHas Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3anMOCBsI3b KOJTMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

@uU3NYECKHE U XUMHUYECKUE SIBICHUS. XUMUYECKAs peakluus U €€ IpU3HaKU.
3aKOH COXpaHEHHs] MacChl BEIECTB. XMMHUYECKHE ypaBHeHUs. Kiaccudukarms
XUMUYECKHUX PEAKIUi (COSTUHEHNS, PA3I0KEHUS, 3aMEIIIEHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYJIOH, MpaBmwiiaMu padoThl B JabopaTopuul u
npuémMamMu oOpaleHus ¢ JJabopaTOpPHBIM O00OPYAOBAHUEM, U3yUCHUE U OMHMCAHUEC
dbu3nyecKX CBOMCTB OOpa3lloB HEOPraHWYECKUX BEIECTB, HAOJIOJICHUE
¢u3ndeckux (IIaBJIECHUWE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHHE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAJIHWBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTON) sIBJICHUU, HAOII0IeHUE U
OTMHMCaHUE TPHU3HAKOB IMPOTEKAHUS XMMHUUYECKUX peakinuil (pasio’keHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3iokeHUE TUJIPOKCUIA
meau (1) mpu HarpeBaHuM, B3aMMOJICHCTBHE *Kele3a ¢ pactBopoM cosr meau (1),
U3YUYEHHUE CMOCOOOB pa3JesieHHs] CMECeil: ¢ MOMOIIBI0 MarHuTa, (puIbTpoBaHUE,
BbINIApUBAHUE, JUCTULISAIMS, XpoMaTorpadus, IpOBEJCHUE OYUCTKH MOBAPEHHOMN
cond, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPIKHEBBIX ).

BaxHeilue npeIcTaBUTE M HEOPraHNYECKUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 3lI€MEHT U MPOCTOE
BemiecTBO. HaxoxaeHue kwuciopona B mpupojsie, (GU3NYECKHE U XUMHYECKUE
cBoiictBa (peakmuu rtopeHus). Okcuzapl. [Ipumenenue xuciopoma. CrocoOsl
MOJy4YeHUs KucJopoda B JladopaTopuu U NOpoMbiieHHOCTH. KpyroBopot
KHcIopoa B mpupoae. O30H — ajuioTporHast MOAUGUKAIHS KUCIOPO/a.



TernoBolt 3 (PexT XUMHUUECKOW peakliu, TEPMOXUMUYECKUAE ypPaBHEHHS,
9K30- U DHIAOTEPMHYECKHE peakUuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE
BO3/IyXa, yCHJICHHE MapHUKOBOTO 3 (PeKTa, pa3pynieHue 030HOBOTO CIOS.

Bonopoa — anemeHT 1 nipocToe BemiecTBo. HaxoxaeHue Boaopoaa B IpUpoO/IE,
dbu3nYeCKe U XUMUYECKHUE CBONCTBA, MPUMEHEHUE, CIIOCOOBI moydeHus. KucmoTsl
U COJIH.

Monsipabiii 00bEM ra30B. Pacy€Thl 0 XUMHUYECKUM YPABHEHHUSIM.

dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTtBOpHI.
HacpllieHHble ¥ HEHACBHIIEHHBIE PAaCTBOPHI. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBas 0J1s1 BEIIECTBA B pacTBOpE. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B npupoze U B KHU3HH 4delioBeka. KpyroBopot BojAbl B IPUPO/IE.
3arpsi3HeHUe NPUPOIHBIX BOJ. OXpaHa U OUYKMCTKA MIPUPOIHBIX BOJ.

Knaccudukanus Heopranudeckux coenuHeHuid. Oxcunbl. Knaccudukanus
OKCHUJIIOB:  cojeoOpasytomue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHBIE) W
HecosieoOpazytome. Homenknatypa oxcugoB. Dusnueckre U XUMHUUYECKHE
CBOMCTBA OKCHAOB. [lonydenne okcuaos.

OcHoBanus. Knaccudukamuss ocHOBaHUW: IIENOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHknatypa ocHoBaHuil. PU3HYECKHE M XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomyyenne ocHOBaHUM.

Kucnotel. Knaccudukanus kucnot. Homenknarypa kucnor. @usnyeckue u
XAMHUYECKHE CBOWCTBA KUCHOT. Psan axktuBHoct wmertannoB H. H. bekerosa.
[lonydenue Kucior.

Comu. Homenknatypa coneil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
ITonyuenue conen.

I'enetnueckas CBsI3b MEXKIY KIIaCCaMU HEOPTAHUYECKUX COETUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENENICHUE COJIEPKAHUS KUCIOpOJa B BO3/IyXe, MOITYUYEHHE,
coOupaHue, pacno3HaBaHWE M M3y4Y€HHE CBOMCTB KHUCIOPOJa, HaOIIOJEHUE
B3aUMOJICUCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIIOBUSI BO3HMKHOBEHHUS U
peKpanieHus ropeHus (1mosxxkapa), 03HaKOMJICHUE C 00pa3I[aMu OKCHUIOB M OTIICAHUE
WX CBOWCTB, MOJy4YeHHUE, coOHWpaHHe, paclo3HaBaHHE M W3yYEHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bojopoaa ¢ okcugom meau (1) (BozmoxHo
UCII0JIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOJEHUE 00pa3I[0B BEIIECTB KOJTUYECTBOM
1 ™momb, uccrnenoBaHHE OCOOCHHOCTEH pPAaCTBOPEHHUSI BEHIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, MTPUTOTOBIIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM AOJE
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTalylaMu (HaTpUeM U
KaiblmeM) (BO3MOXXHO HCIOJB30BaHUE BUJIEOMATEPUATIOB), HCCIEIOBaHUE
00pa3IoB HEOPTaHUIECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHNE N3MEHECHHUS
OKpAaCKH UHIUKATOPOB B pACTBOPAX KUCIIOT U LIET0UEH, U3yUECHHE B3aUMOICUCTBUS
okcuga meau (ll) ¢ pacTBopom cepHOI KMCIOTHI, KMCIOT ¢ METaJlJIaMH, PEaKIIUii
HEWTpanu3aluu, MOJYyYEHHE HEPACTBOPHMBIX OCHOBAHMI, BBITECHEHUE OIHOTO



MeTalljla IpyTHM U3 PacTBOpPA COJIM, PEIICHUE IKCIEPUMEHTAIBHBIX 3334 10 TEME
«BaxkHelmme Kiacchl HEOPraHUYECKUX COEAMHEHUIY.

Hepuoauveckunii 3axkon u Ilepuoauveckas cucreMa XUMHYECKHX
nemenToB JI. U. MenngeaeeBa. CtpoeHme aTroMoB. XHMHYECKASsl CBAA3b.
OxuCIANTEebHO-BOCCTAHOBUTEIbHbIE PEAKINH

[lepBbie TONBITKH KIACCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE M IICJIOYHO3EMEIbHbIE METaJlIbl,
raJIOT€Hbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpPHbIE OKCHIbI
U TUAPOKCHUJBI.

[Tepuoanueckuii 3akoH. [lepuoauueckas cucreMa XMMUYECKUX 3IIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u gmuaHonepuoHas popmel [lepuonnueckoit
cucteMbl xumuueckux ameMeHToB JI. M. MenneneeBa. llepuompl U rpynimsl.
DU3UYECKUM CMBICIT TOPSIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIHI JJIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX sifiep. M3otomnbl. Dnekrponsl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aToMOB TMepBbIX 20 XHUMHYECKHX DJIEMEHTOB
Ilepnonnueckoun cucremnr . M. MenneneeBa. XapakTepuCTHKa XHMHYECKOIO
3JIEMEHTA M0 €10 MoyoxeHuto B [lepuoanueckont cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paJuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX 1 HEMETAUNIMYECKUX CBOMCTB MO IrPyIaM U IepUoIaM.

3nauenue [lepuoauueckoro 3akoHa u [leprnonyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB JJI pa3BUTHS Haykh W npaktuku. . M. MenneneeB — y4yéHbli u
rpakJIaHUH.

Xumuyeckasi cBsi3b. KoBajieHTHas (ToyisipHass W HEMOJISIpHAs) CBSI3b.
DIEKTPOOTPULIATENIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKILIMHU.
[Ipouecchl OKHUCIIEHNS U BOCCTAaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3yuyeHue oOpa3loB BEIIECTB METAVIOB U HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUJA LIMHKA C pPAacTBOpPAMHU KHUCJIOT M IIEJIOYeH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peaknK pa3ioKeHUs, COSJUHEHU).

Mescnpeomemmnnie ceazu

Peanuzanus mMexnpeaMETHBIX CBSI3€M NMpU W3YYEHHM XMMHH B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 HCIMOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAayUYHBIX
NOHATHUM, TaK U MOHITHH, SBISIONINXCS CUCTEMHBIMU JUISI OTAEIBbHBIX PEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0uue ecTecTBEHHO-HAYYHbIC MOHATUS: HAYYHBIH (PaKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJIW3, CHHTE3, KiIaccuuKaums, TMEePUOAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJCIIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®du3uka: MaTepusi, aTOM, ANEKTPOH, POTOH, HEUTPOH, MOH, HYKIIH]I, U30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYyJa, SJEKTPUUECKUU 3apsll, BEUIECTBO, TENO, OO0BEM,



arperaTHoe COCTOSIHME BEIeCTBA, ra3, (U3MUecKue BEIUYMHBI, €IUHUIIBI
U3MEPEHUSI, KOCMOC, IJIaHETHI, 3BE31bI, COonHIIE.

buonorus: ¢porocunTes, npixanue, buochepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TTOPOIbI, TOJIE3HBIE
MCKOTIa€MbIE, TOIUIUBO, BOJIHBIE PECYPCHIL.

9 KNIACC

BemmecTBO M XMMHYeCKasi peaKuust

[Iepnonnueckuit 3akoH. [leprognueckas cucremMa XMMAYECKUX AIEMEHTOB /1.
N. MengeneeBa. CTtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KAIbLU U UX COEAUHEHU
B COOTBETCTBUM C TIIOJIOKEHHMEM DJJIeMEHTOB B llepuomnueckoil cucreme u
CTPOCHUEM HUX ATOMOB.

CrpoeHne BewiecTBa: BHABI XUMHUYECKOW CBS3H. THIBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTALINYECKOW PEUIETKH U
BHJ1a XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUECKHE
CBOMCTBA BELIECTB, OTHOCAUIMXCSA K pPa3JIMYHBIM KJACCAM HEOPraHUYECKUX
COEMHEHHI, TEHETUYECKas CBSI3b HEOPTAHUYECKUX BELIECTB.

Knaccudukanms XuMUuecKuX peakiuii o pa3IndHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY J(PQeKTy, 0
U3MEHEHUIO CTENEHEN OKHMCIIEHHUS] XMMUYECKUX 3JIEMEHTOB, IO 0OPAaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). JK30- U S3HAOTEPMUUYECKUE PEAKLINH, TEPMOXUMUYECKUE
YPaBHEHUS.

[Tonstne o cxopoctn xuMmueckor peakiuu. [loHaTHEe 00 00paTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakiusax. [IoHATHE O TOMOTreHHBIX M I'eTepore HHbIX
peaxkuusax. Ilondarue o karammse. [lonsatue o xumuueckom pasHoBecun. DaKTOpHI,
BIMAIOIIAE HAa CKOPOCTh XMMHUYECKOHW pEaKUUu U IOJOKEHUE XUMHUYECKOIOo

paBHOBECUS.
OKHCIIUTENTBHO-BOCCTAHOBUTENIBHBIE  PEAKIMHM,  AJIEKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOW ~ PEaKLMH. CocraBneHune YPaBHEHUU

OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX ~ PEAKUUMKA C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OajlaHca.

Teopus 3AEKTPOTUTUIECKON TUCCOLUAIMHU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Katnonpl, anHnonsl. MexaHu3M AHCCOLMALMU BEIIECTB C Pa3IWYHBIMU BHUAAMU
xuMHuueckoi cBsazu. Crenenp quccoupanyuu. CUIbHbIE U Cl1a0ble AIEKTPOJIUTHL

Peakiinu nonHoro oomeHa. Y ciioBus MpOTEKaHUs peaKIMii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBOWCTBAa KHCIOT,
OCHOBAHUH U COJIEH B CBETE MPEACTABICHUMN 00 AIEKTPOTUTUICCKOMN TUCCOIMAINH.
KauecTBennsle peakiuy Ha HOHBL. [IoHATHE O THApOIM3E CONE.

Xumuueckuit IKCnepumenm:



O03HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEILIECTB — METAJJIOB M HEeMeTaUIoB (Tpaduta M anmasza), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICUCTBHS  pa3NUYHBIX  (AKTOPOB, UCCIEJIOBAHHUE  DIICKTPOIPOBOTHOCTH
pPacTBOPOB BEILECTB, MPOIIECCa JUCCOLMALIMUI KUCIIOT, IIEI0Uei U colieil (BO3MOKHO
HCIIOJIb30BAaHUE BHJIEO0 MAaTEPUAIOB), MPOBEJACHHE OIBITOB, WIIHOCTPUPYIOIIHNX
OpPU3HAKK MPOTEKAHMS peakuuid HOHHOro obOmeHa (oOpa3oBaHuEe oOcajka,
BBIJICJICHHE Ta3a, 00pa30BaHHE BObI), OIBITOB, WUIIOCTPUPYIOIIMX MPHUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN (TOpPEHHE, pEaKUUU Pa3JI0KEHUs,
COCIMHEHMS), PpACIO3HABAHUE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIbIO
KAUYEeCTBEHHBIX PEAKIINI HA MOHBI, PEIIEHNE SKCIIEPUMEHTAIIbHBIX 3a]1a4.

HeMeTanibl M MX coeIUHEHHUS

OO6mass xapaktepucTtuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CtpoeHne u (U3NYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB — raJIOreHOB. XMMHUUYECKHE CBOMCTBA HA MpUMEpE XJ10pa (B3auMOIEHCTBHE
C MeTajulaMH, HEeMeTallaMH, IenoyaMu). Xjopooaopod. ConsiHasg KHUCIOTa,
XAMHUYECKHME CBOMCTBA, IIOJNy4YeHUME, NpuMeHeHue. JlelictBue xyopa H
XJIOPOBOJIOPO/Ia Ha OpraHU3M YelloBeKa. BaxkHeilre XJI0puabl U UX HaX0XK/ICHUE B
OpUpoE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEeHU oKucieHus. CTpoeHue W (pU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCJIOPOAA U CEPbl. AJUIOTPONHBIE MOAU(PHUKALIMN KUCIOPOa
U cepbl. XUMHUYECKHE CBOicTBa cepbl. CepoBOIOpO, CTpOeHUE, PU3NUECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK NPEACTABUTEIN KHUCIOTHBIX OKCHJOB.
CepHas kucnoTa, Gr3u4YecKrue 1 XuMUIecKrue CBOMCTBA (00II1e KaK MpeCTaBUTENS
Kjlacca KUCIOT U crnenuduueckue). XUMHUYECKUE PEaKLMH, JIeKALUe B OCHOBE
IIPOMBIIIUICHHOTO Croco0a MOJy4YeHusi CepHOM KHUCIOThL. [IpumeneHue cepHoi
kuciioThl. CoNMM CepHOM KHUCIOThI, KadeCTBEHHAsl peakius Ha Cylb(aT-uoH.
Haxoxnenne ceppl m €€ COEAMHEHHWH B IIPUPOJAE. XUMHUUYECKOE 3arpsi3HEHUE
OKPY>KaOIIEH Cpeapl COECAWHEHUSMHM Cepbl (KHCIOTHBIE OO, 3arpsi3HEHUE
BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBpaILe HUS.

O6mras xapaktepuctuka 3eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHS. A30T, PacIpOCTpPaHEHHE B MPHUPO/IE,
du3nUeckue u XuMHIeckre cBoiicta. KpyroBopot azora B npupojae. AMMHUAK, ero
(uznueckue U XMMHYECKHE CBOMCTBA, MOJdyueHue u npuMenenue. Colu aMMOHUs,
ux (pU3MUecKue 1 XMMUYECKUEe CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUSA. A30THasi KUCIOTa, €€ MOJlydeHHe, (PU3NUECKUEe M XUMHUYECKUE
cBOiicTBa (00IIME Kak TpEACTaBUTENs Kiacca KUCIOT U CHEIUPHUUECKHE).
Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHHMSI B KaUECTBE MUHEPAIbHBIX YI0OPEHUIA.
XVWMHUYECKOE 3arpsI3HEHUE OKPY KAIOIIEH Cpelibl COEIMHEHNUAMHU a30Ta (KUCIOTHBIE
JOKJIA, 3arpsi3HEHUE BO3/1yXa, MOYBBI U BOJOEMOB). dDochop, amioTpOIHbIE



10

moaudukanuu docdopa, Guznyeckne u xumudeckue cBorictsa. Oxcua docdopa
(V) u dochopHas kucioTa, PU3NYECKHE M XUMHUYCCKHUE CBOWCTBA, IMOJIyYEHUE.
Ucnonr3oBanne pochaToB B kKauecTBE MUHEPATBHBIX YI0OPEHUIA.

O6mas xapakrepucTtuka 31eMeHTOB |V A-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENIEHU OKUCIIEHUS. Y TIIepO/1, AJUIOTPOIHbIE MOIU(UKAIUHY,
pacrnpocTpaHeHHue B pUpoJie, Pu3nueckue U XuMUYECKUe CBOMCTBA. AJCOpOLus.
Kpyrosopor yrineposga B mnpupoae. Oxkcuibpl yriepojaa, uUX (U3MUYECKUE U
XUMUYECKHE CBOWMCTBA, JIEMCTBHE HA JKUBBIE OpPraHU3Mbl, I[OJyYEHUE U
IpUMEHEeHHE. DKOJIOTHYECKUE MPOOJIEMBI, CB3aHHBIE ¢ OKcHIoM yriepoaa (1V),
TUIO0Te3a TJI00AIBHOTO MOTEIJICHUS KIMMaTa, MapHUKOBBIA 3(QexT. YronapHas
KUCIIOTa U €€ CcolM, UX (PU3MYeckue M XUMUYECKHE CBOMCTBA, MONYUYEHUE H
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-woHbl. Vcmons3oBaHue
KapOOHATOB B OBbITY, MEJULIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO035IHCTBE.

[lepBoHavasibHbIE MOHATHA 00 OPTaHUYECKUX BEIIECTBAX KAK O COCAMHEHMSIX
yraepona (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TAHOJI, TIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (Yyrojb, HPUPOAHBIA ra3, He(PTb),
IPOAYKThl UX mepepaboTku (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTMYECKM BaXKHBIX BEILIECTBAX: JKUpaX, OelKax, yrieBogax — M ux
polu B OKW3HM UYeIOBeKa. MaTepualibHOE€ €IMHCTBO OPraHUYECKUX W
HEOPTaHWYECKUX COETMHEHUH.

Kpemuuii, ero ¢usnueckue U XHMHYECKHE CBOICTBA, IMOJyYEHUE U
npuMmenenue. CoenHeHns KpeMHUs B ipupojie. O61mime npeacTaBieHust 00 OKCHIe
kpemuus (1V) u kpemuueBoi kuciaote. CHIMKAThI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBITIUICHHOCTH. BaKHEHIIINEe CTPOWTENBHBIE MaTepuailbl: KEpaMHKa, CTEKJIO,
IIeMEeHT, OeToH, ene300eToH. IIpobmempl 6Ge30macHOTO  HMCIIOJIB30BaHUS
CTPOUTEIbHBIX MATEPUAIIOB B MIOBCETHEBHOM KU3HU.

Xumuueckuit IKCnepumMenm:

U3y4YeHUE 00pa3lOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJISTHOW KUCIIOTHI,
MPOBEJICHUE KAUECTBEHHBIX PEAKLMI Ha XJIOPHUI-HOHBI U HAOIIOJIEHNE MPU3HAKOB
UX TPOTEKAHMS, OIBIThI, OTpaKalIHe (PU3NYECKUE M XUMUYECKHE CBOMCTBA
raJIOTEHOB M HMX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAHUE BHJIE€OMATEPHUAIIOB),
O3HaKOMJIEHHE ¢ 0Opa3amMu XJIOpU 0B (TAIOTEHHIOB), 03HAKOMIICHHE C 00pa3iaMu
ceppl M €€ COENUHEHUSMH (BO3MOXHO MCIIOJIb30BAaHUE BHJIEOMATEPUAIOB),
HaOII0IeHKHEe Tpoliecca 0OyTIMBaHUs caxapa MoJi JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KUCIIOThI, U3YyYEHUE XUMHUUECKUX CBOMCTB pa30aBI€HHON CEPHON KUCTIOTHI,
IPOBEJCHNE KaUeCTBEHHOM peaKIuK Ha Cylab(aT-uoH U HaONIOACHUE MPU3HaKa e€
MPOTEKaHUsA, O3HAKOMJIEHHUE ¢ (M3UYECKUMHU CBOWCTBaMU a30Ta, ¢ochopa u ux
COEIMHEHUN (BO3MOKHO HCIIOJIb30BAHKE BHUAEOMATEPUATIOB), 00pa3liaMu a30THBIX
n (ochopHbIX yT0OpeHUid, NoNyYeHre, COOMpaHnue, paclio3HAaBaHUE U M3YyUYEHUE
CBOMCTB aMMHaKa, MPOBEJACHUE KAUYECTBCHHBIX DPEAKIIUA HAa HOH aMMOHHS U
dochar-noH W H3yuyeHHE TPUIHAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
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KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeEJbi0 (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), HM3Y4YEHHE MOJIeJeH KPUCTAUIMUYECKUX pEHIETOK amMasa,
rpaduta, QyuiepeHa, O3HAKOMIICHHE C MPOIECCOM aJCOPOIMHU PACTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOras3a, MOJIy4YEHUE,
cobupaHue, pacrio3HaBaHUE W U3y4YCHHUE CBOMCTB YTIJIEKHUCIOTO ras3a, MpOBEJICHUE
Ka4eCTBEHHBIX peaklhii Ha KapOOHAT U CWJIMKAT-UOHBl U U3YUYEHUE MPU3HAKOB UX
MPOTECKAHUS, O3HAKOMJIEHHE C TPOAYKIHMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pELIEHUE SKCIIEPUMEHTANBHBIX 33aJa4 MO0 TeMme «BaXHeWIlne HEeMETAUIbl U UX
COCIUHEHUSD).

MeTauibl M X COCTUHEHUS

OO6mras XxapakTepuCTUKa XUMUYECKHUX IJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux TonoxkeHus B llepuommueckon cucteme xumuueckux osiaemeHToB [l .
MenpaeneeBa u cTpoeHusi atoMoB. CTpoeHHE METAUIOB. MeTayuimyeckas CBS3b U
METAJJIMYeCKass  KpUCTaJUIMUecKass  peméTka.  DIEKTPOXUMHUYECKUUA  psif
HanpspkeHud MetauioB. dusznueckue ' XuMUUYECKue CBOMCTBA MeTajuioB. O01mMe
CIocoObl MOJyueHus: MeTauioB. [IoHSTHE O KOPpPO3UM METAUIOB, OCHOBHBIE
crocoObI 3aUThI X OT Koppo3uu. Cruiassl (CTallb, UyTYH, TIOpaTIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B ObITY U TPOMBIIIJICHHOCTH.

[llenounsie meTaniel: nonoxeHue B llepuoanueckon cucteme XMMHYECKUX
sanementoB JI. . MenaeneeBa, CTpO€HHE WX ATOMOB, HaXO0XIEHHE B IPUPOJE.
du3nyecKre U XMMUYECKUE CBOWCTBA (Ha mpumMepe HaTtpus U Kanus). OKCUIbl U
TUAPOKCUABl HATpusi W Kanud. lIpuMeHeHne 1IenoYHbIX METALUIOB W HX
COCJIMHEHUM.

[[lenouHno3emenpHbIE METAUIBI MArHUKM W KAJIbLUWWA: TOJIOKCHUE B
[lepuonnyeckoi cucteMe XuMruuecKux 31eMeHToB /. Y. MenaeneeBa, CTpoeHuE ux
aTOMOB, HaXOXJIeHUE B mpupoae. PU3NYECKUE U XUMUYECKHE CBOMCTBA MarHUs U
Kanbls. Baxkueiinme coequHeHns Kaabius (OKCHI, TUIPOKCHI, coin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUS.

AJOMUHHI: TIOJIOKEHUE B [lepnoaudeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToma, HaxOXIeHHE B mpupoae. Pusnyeckue u
XUMHUYECKHUE CBOMCTBA altOMUHUSA. AMQPOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCHIA
AJTFOMUAHMUSL.

Kenezo: nonoxenue B Ilepuonnueckoil cucteMe XMMUYECKUX 31€MEHTOB J1.
N. MenneneeBa, CTpoeHME aToMa, HaxoxXAeHuWe B npupoac. dPusnyeckue Hu
XUMHYECKHUE CBOMCTBA Kene3a. OKCHIbI, TUApOKCHUIbI U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA ¥ MOTy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ O0Opa3lamMu METAUIOB U CIUIaBOB, UX (U3UUYECKUMHU
CBOWMCTBAMH, U3YYCHHE  PE3YJIbTAaTOB  KOPPO3UM  METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJbllusl U HATPUS C BOJOM (BO3MOXXHO HCIOJb30BAHUE BHICOMATEPUAIIOB),
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UCCIIE0OBAHNE CBOWCTB JKECTKOW BOJBI, MPOLECCA TOPEHHS JKEIe3a B KHUCIOPOIE
(BO3MOXHO  HCIOJB30BAaHUE  BHJIEOMATEPUAIOB), MPU3HAKOB  MPOTEKAHMUS
KauyeCTBEHHBIX PEaKIINi Ha HOHBI: MAaTHHUSI, KJIBIIWS, AIFOMHHUS, [IMHKA, kemne3a (11)
u sxeneza (Ill), meau (), HaGmroneHUe W omucaHue TPOLIECCOB OKpAIIMBAHUS
IUIaMEHW HWOHAMM HAaTpHsl, Kalus W Kajlblusg (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BAHHE aM()OTEPHBIX CBOMCTB THIPOKCUA ATFOMUHUS U
THAPOKCHJIa IIMHKA, PEUICHUE SKCIIEPUMEHTAJbHBIX 3a/iady 1o TeMe «Baxueiimme
METaJUIbl U UX COCUHEHUS.

XuMHS M OKpPY KAOIIas cpeaa

BemectBa n Marepuanbl B TNOBCEJHEBHOW JKM3HM YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObITy. [lepBas momoipb npu
XUMHYECKHX OKOraxX M OTPABICHUSIX.

XUMHUUYECKOE 3arps3HEHUE OKpyXarouled cpenbl (IpeaesibHasi TOIyCTUMAast
KOHIIeHTpanus BenlecTs, ganee — [1JIK). Ponb Xxumum B pemieHun 3KOJI0TUYECKUX
npoOiem.

Xumuueckuii IKCnepumenm:

u3yueHue oOpasloB MaTepuaoB (CTEKIO, CIJIaBbl METAIOB, MOJMMEPHBIE
MaTepHabl).

Mescnpeomemmnnie ceaszu

Peanuzanus mMexXnpeaMETHBIX CBSI3€M NpU HW3YYEHHM XMMHH B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 MCIOIb30BaHHE KaK OONIMX €CTECTBEHHO-HAyYHbIX
MOHATHUM, TaK U MOHITHH, SBJSIONIMXCS CUCTEMHBIMU JUISI OTAEIBbHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmme ecTeCTBEeHHO-HAYYHbIE MOHATHS: HAy4HBIH (pakT, rumoTes3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIaCCUPUKALMS, TMEePUOAUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICJIUPOBAHNUE, H3MEPEHHE, MOJEb, SBJICHUE, MAPHUKOBBIN
3¢ peKT, TEXHOJIOTHSI, MaTePHAIHI.

du3uKa: MaTepus, aTOM, ANEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCT, MOJIEKYJIa, AIEKTPUYECKUIA 3aps, MPOBOJIHUKH,
HOJyIPOBOJHUKH, JUAJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHME BEILECTBA, a3, pacTBOP, PACTBOPUMOCTh, KpUCTATIIMYECKAS
peméTka, CIuiaBbl, (U3MYECKHE BEIIMYWHBI, €IUHUIBI U3MEPECHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/bI, COJHIIE.

buonorust: ¢gorocunres, apixaHue, Ouocdepa, 3KOCHCTEMA, MUHEpAIbHbIE
yA0OpeHus, MUKPOTIEMEHThI, MAKPOIJIEMEHTHI, MMTATEIHHBIC BEIIESCTBA.

I'eorpadus: armocdepa, rugpochepa, MUHEPAIIbI, TOPHBIE TOPOIbI, OJIE3HbIE
HCKOTMaeMble, TOIUIMBO, BOJHBIE PECYPCHIL
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IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOIO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YEeHUS XHMHHA B €AMHCTBE Y4YEOHOW U
BOCIIUTATEIILHOM JIEATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COLMOKYJBTYPHBIMU M JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, NPHUHSITHIMU B
oO1iecTBe mMpaBWjiaMM W HOPMaMH TIOBEIEHHUS M CIOCOOCTBYIOT TMpoIeccam
CaMOMNO3HAHUS, CAMOPA3BUTHUS U COITUATHM3AIUN O0YyJAIOITUXCS.

JIngHOCTHBIE  pe3yNbTaThl  OTPAXKAlOT  TOTOBHOCTH  OOYYaOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHBHBIX LIEHHOCTHBIX OpHEHTAUHUN U
paciMpeHue OMbITa JeATeIbHOCTU Ha €€ OCHOBE, B TOM UUCJIE B YACTHU:

1) maTpMOTHYECKOTO0 BOCTIMTAHMS .

IIEHHOCTHOTO OTHOIIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIEJIUI0O, TOHUMAHMS 3HAYCHUS XHWMHYECKOM HAayKu B JKHU3HU
COBPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTU BIANETh JIOCTOBEPHOM HH(pOpMaIUEn O
NEPEOBbIX JTOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIMTAHMS:

NPEJICTABJICHUSI O COLUUAIBbHBIX HOpPMax U TMpaBUIaX MEXIUYHOCTHBIX
OTHOIIIEHUW B KOJUIEKTUBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B OOIIIECTBEHHO
M0JIE3HOM, yUeOHOUCCIIEJ0BATENBCKOW, TBOPUECKOH U IPYTUX BUAAX AEATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOW JEATEIHHOCTH TPH BBITIOJHEHUN
y4eOHBbIX, IMO3HABATEIBHBIX 3aJ]]a4, BBITOJIHEHHH XMMHUYECKHX SKCIEPUMEHTOB,
CO3JIaHUH YYEOHBIX MPOCKTOB, CTPEMIJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOITOMOIIU
B MPOIECCE ITOM yueOHOM AesATEIHbHOCTA, TOTOBHOCTH OIEHUBATh CBOE TTOBEJCHUE
U TOCTYIKM CBOMX TOBAPUIIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEICTBUM OCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHUS

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOLIUE
OCHOBY JyIsl IOHUMAHUSI CYIIHOCTH HAYYHOU KapTUHBI MUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUs MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHOM CPEAOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEJIbHbIE MOTHUBBI, HAlPABJICHHBIC Ha TOJYYE€HHE HOBBIX 3HAHUHU TIO
XUMHH, HEOOXOAUMBIE HJisi OOBACHEHUS HAOIIOJaeMbIX MPOILECCOB W SIBICHUM,
MO3HABATENIFHON, MH(DOPMAIIMOHHOW M YUTATENIbCKOM KyJIbTYpPBHI, B TOM YHUCJIE
HaBBIKOB CaMOCTOSATENIBHOM paboThl C Yy4YEOHBIMM TEKCTaMH, CIPaBOYHOM
JUTEPATYPOH, JOCTYMHBIMH TEXHHUUYECKUMH CpeACTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;



14

UHTEpeC K OOYyYEeHHIO W TIO3HAHWIO, JIFOOO3HATENHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K camMO0Opa30BaHUIO, MPOEKTHOM UM HUCCIIEI0BATEIbCKON
NEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTU W YPOBHS OOYUYCHHS B
JIaJIbHEHIIIEM;

4) dpopMHupoOBaHUA KYJIbTYPHI 310POBb:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOUIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBbIA 00pa3 »KWU3HMU, OCO3HAHUE TMOCIEIACTBUU U
HETPUITUE BPEIHBIX MPUBBIUEK (YyHOTPeOIECHUS aTKOI0Jisl, HAPKOTUKOB, KypEHHUsI),
HEOOXOAMMOCTA COOJNIOJEHUsT TIPaBWI OE30MAaCHOCTH TMPHU  OOpaleHuu C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) TPya0BOT0 BOCIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY M3yUeHHIO Mpodeccuil u Tpylia pa3iudHOTo poja,
YBaXKEHUE K TPYAY U pe3yiabTaTaM TPYI0BOM IESITEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUs  MPEIMETHBIX 3HAHUW 1O  XHMMHUH, OCO3HAHHBIA  BBIOOp
WHJIUBUAYaJIbHOU TPACKTOPUHU MPOJIOJKEHUS 00pa30BaHUs ¢ YUYETOM JTUYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeITHON TpodecCHoHaNBHON EeSITEIPHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aJ]aliITUPOBATHCS B MPO(EeCCUOHATIBHON Cpe/Ie;

6) IKOJOrHYeCKOro BOCIIUTAHMS

AKOJIOTUYECKH 1[€JIeCO00pa3HOE OTHOIIECHHUE K MPUPO/JIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMS, NOHMMAHHWE IIEHHOCTH 3J0POBOIO H
Oe3omacHOro o0Opa3a JKU3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3MUYEeCKOMY M TCUXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIOICHUS
npaBmI 0€30MaCHOTO MTOBEICHUS TTPU pabOTe C BEIIECTBAMH, & TAK)KE B CUTYaIIHSIX,
YIPOKaIOIIMX 30POBbIO U AKU3HU JIFOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJydyaeMble MPU W3YUYCHHH XUMHH, JJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH MPUPOJHONU CPEAOH, JJIsI MOBBIIICHUS
YPOBHSI  3KOJOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJI0OATBHOTO  Xapakrepa
AKOJIOTMYECKUX TPOOJEM U MyTeW MX PEelIeHHsS MOCPEICTBOM METOJIOB XUMUH,
AKOJIOTHYECKOT0 MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOM U COLUAIIbHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX pPE3YJIbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMUpOBaHUsSI MUPOBO33pEHUSI OOIIICHAYYHBIC TOHITHS (3aKOH, TEOPUSl, IPUHITHII,
runote3a, ¢GakT, CUCTEMA, TIPOLECC, OHKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMEeTax W IO3BOJISIOT Ha
OCHOBE 3HAaHUU U3 ATUX NPEAMETOB (OPMHPOBATH MPEACTABICHUE O LIEIOCTHOM
HAy4YHOW KapTHHE MHUpA, U YHUBEpPCAIbHbIC YUeOHbIE ACUCTBUS (ITO3HABATEIIHHBIE,
KOMMYHHKATUBHBIE, DPETYJISTHUBHBIE), KOTOpblE 0OecneunBaroT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4YCOHOU
NEATEIIBHOCTH.
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ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

Ba3oBhle JJornueckue AeMcTBHA:

YMEHHSI HCMOJB30BaTh HPUEMBI JIOTUUECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATHUM (BBIACIATh UX XapaKTEPHbBIC
NpPU3HAKKU, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTMMHU TOHSTUSMH), UCIIOJIb30BaTh
MOHSITUS 1711 OOBSICHEHUSI OT/ACNIbHBIX (PAKTOB W SIBJIICHUH, BRIOUPATh OCHOBAHUS U
KpUTEPUM JUISl KIacCU(PUKAIIMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIUi,
yCTaHABJIMBATh MPUYUHHO-CIICJACTBEHHBIE CBSI3M MEXKIYy OOBEKTaAMHU HU3YUCHHS,
CTPOUTH JIOTMYECKHE PACCYXJACHUS (MHIyKTUBHBIC, JEAyKTUBHbBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOBI U 3aKIIOUYCHUS,

yMEHHE TIPUMEHATh B TMpOIecCe I03HAHUS TMOHATUS (TPEAMETHbIE U
MeTanpeIMETHBIC), CHMBOJIHNYECKHE (3HAKOBBIC) MO/, UCTIOJb3yeMbIC B XHUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJBHBIE TIPEIACTABICHUS —
XUMUYECKHA 3HAK (CMMBOJI SJEMEHTAa), XUMUYECKas (GopMysia W ypaBHEHUE
XUMHUYECKON peakiMy — NP PEIICHUH YueOHO-TT03HABATEIbHBIX 3aJ1a4y, C YYETOM
ATUX MOJICJIbHBIX MPECTABICHUIN BBISIBISATh U XapaKTepU30BaTh CYLICCTBEHHbBIC
IPU3HAKKA U3y4aeMbIX OOBEKTOB — XUMHUUECKUX BEIIECTB M XUMHYCCKUX PEAKIIUM,
BBISIBJISITh  OOIIIME  3aKOHOMEPHOCTH, IPUUYUHHO-CICICTBEHHBIE CBS3U W
MPOTUBOPEUHS B U3yUaE€MbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBhIe uccieaoBaTebLCcKHe AeCTBUA .

YMEHHME HCMOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYSCTBE OCHOBHI 11 (POPMHUPOBAHUS THIIOTE3HI 110 TIPOBEPKE
MPaBWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

IPHOOPETCHUE OMbITA 110 IUIAHUPOBAHUIO, OPraHU3AIMM M IIPOBEICHHIO
YYEHHYECKUX OKCIEPUMEHTOB, yMEHHE Ha0JIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENIBHO MPOTHO3UPOBATH €ro Pe3yibTaT, (opMyJIUpPOBaTh 0000IICHUS U
BBIBOJIbI 110 pPe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMUS, COCTABIATh OTYET
0 TpoJIeJITaHHOM padoTe.

Pabora ¢ nundpopmaumeii:

YyMEHHE BBIOMpATh, aHAIM3UPOBATH W HMHTCPHPETHPOBATH HHOOPMAIIHIO
Pa3IMYHBIX BUAOB M (POPM MPEACTABICHUSI, OTyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsipHAsl JUTEpaTypa XHUMHUYECKOTO COJEp>KaHUsl, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHHWBATh IPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYI0 HHGOPMAITHIO;

YMEHHE MPUMEHSATHh Pa3IuYHbIE METOABI M 3aIlPOChl MPU IMOKWCKE U OTOOpE
uHpOpMaIMi U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJIUMBIX JJis BBITIOJIHECHUS
y4eOHBIX U MO3HABATEJIBLHBIX 33/1au ONPEIEAEHHOIO TUIA, TPUOOPETEHHUE OIbITA B
00JIaCTH  WCTIOJIB30BaHHUS  HMH(POPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO UCTIOJb30BAHUS PA3TUYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSITENTbHO BRIOMPATh ONTUMATIBHYIO (opMy MpeacTaBieHUsT HHPOPMAIIUU U
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WUTIOCTPUPOBATh peIIaeMble 3aJa4ll HECIO0XHBIMUA CXEMaMH, JUarpaMMaMH,
apyrumu ¢popmaMu rpaduKu U UX KOMOMHAIIUSIMU;

yMEHHE HCIONb30BaTh M aHATU3UpPOBAaTh B Ipolecce YydeOHOM u
UCCIIE0BATENbCKON JIEATEILHOCTH MH(MOPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOIO0 XO34MCTBA M TPAHCIOPTa HAa COCTOSHUE OKPYXKAIOUIEH IPUPOIHOU
Cpepbl.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBHS:

YMEHHUS 3a]1aBaTh BOMPOCHI (B XO€ Iuanora u (Win) JTUCKYCCUM) MO CYIIeCTBY
obcyxmaemMoil TeMbl, (OPMYJIHPOBATH CBOM TPEIIOKEHUS OTHOCHTEIBHO
BBITIOJIHEHUS MPEJUI0OKEHHOM 3a/1a4u;

YMEHUSI  TPENCTaBIATh  TOJYyYCHHBIE  pe3yJdbTaThl  IMO3HABATEIHLHOUN
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; [ejaTh MPEe3eHTAIUIO
pEe3yJIbTAaTOB BBIMOJIHEHHUS] XMMHYECKOTO SKCIIEpUMEHTa (J1a00paTOPHOro OIbITa,
1a00paTopHOM pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHHUsSI y4eOHOro COTpYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MIO3HABATEIIBHOW W HUCCJENOBATEIbCKOW  JIEATEIBHOCTH  NPH  PEUICHUH
BO3HHMKAIOIIUX MPOoOIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTIACOBAHUSA
no3utii (o0cyxaeHusi, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBD), KOOPAHHALIMS
COBMECTHBIX JICHCTBUU, OMpEIeIeHNEe KPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOW pabOTHI U JIpyTHE).

PeryasiTuBHbIE YHHBepCaJbHbIe Y4eOHbIE TeHCTBUS:

yMEHHUE CaMOCTOSITEIbHO OMPENENsATh IEIN JACATSIBbHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIHMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTh, BRIOUpaTh Harboiee 3 PeKTUBHBIC CITOCOOBI PElICHUsT YUeOHBIX U
MO3HABATENIBHBIX 337]a4, CAMOCTOSITENIBHO COCTABISATh WIH KOPPEKTUPOBATH
IPEUIOKEHHBIM QJITOPUTM JEHUCTBUM NPU BBIIIOJHEHUHU 3aJaHUM C YYETOM
MOJIy4eHUS HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHSIX,
OIICHMBaTh COOTBETCTBHE MOJYUYEHHOTO pe3ysbTaTa 3asBJICHHOW IEIH, YMEHUE
MCIIOJIB30BaTh U AHATM3UPOBATh KOHTEKCTHI, PEJUIaraeMble B YCIOBUHU 33 JaHUN.

MHNPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3ydabTaTOB IO OCBOEHHUIO 0053aTEIbHOTO
COJICpKaHUs, YCTAaHOBIEHHOTO JaHHOW (denepanpbHO pabodeilt mporpaMMon,
BBIJICJISIFOT: OCBOCHHBbIE OOYYaIOIMMHUCS HAy4YHbIE 3HAHMS, YMEHUS U CIHOCOOBI
JNEUCTBUM, BHJBI JCATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €T0
UHTEPIPETALNH, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3TUYHBIX YI€OHBIX U HOBBIX
CUTYaITUsX.

K xoH1y 0Oy4yeHus B 8 kiacce rnpegMeTHbIE pe3ybTaThl HA 0A30BOM YpOBHE
JIOJKHBI OTpakaTh C(POPMUPOBAHHOCTH Y 00YYAIOIINXCSI YMEHUM:

® DPACKpBhIBAaTh CMBICI OCHOBHBIX XMMHYECKHX TMOHSTHH: aTOM, MOJIEKYJa,

XUMUYECKUI 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOHAS U HEOJTHOPOHAs), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
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MOJICKYJISIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J10J151 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHUE, COJIb, IEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHUSI, XMMHUUYECKasi peakius, Kiaccu(ukanus peakiuid: peakiuu
COCIMHECHUS, PEAKIIMU PA3IOKECHUS, PEAKIUUA 3aMEIICHUS, PEAKIMHU
oOMeHa, PK30- U BHJIOTEPMHUUYECKHE PEAKIINH, TEMI0BOU 3P (PEKT peakiuH,
SJIPO aToMa, ICKTPOHHBIN CJI0M aTOMa, aTOMHAasi OpOUTalIb, PAJANYC aTOMa,
XAMUYECKas CBSI3b, MOJISIPHAS] M HETMOJISIPHASI KOBAJIEHTHAS CBS3b, HOHHAS
CBSI3b, MOH, KATHOH, aHWOH, pAacTBOpP, MaccoBas JOJs BELIECTBA
(IpoleHTHAs KOHIIEHTpaIus) B pacTBOPE;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHM U
MIPUMEHSATH 3TU IMOHATUS IPU ONMCAHUU BEUIECTB U UX NPEBPAILICHUN;
WCIIOJTH30BaTh XWMUYECKYIO) CHUMBOJIHMKY JUIS COCTaBIeHUS (QopMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

OTPEACIISITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCIEHUS  DJEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAUIEKHOCTh BEIIECTB K ONPEIACIEHHOMY KJIacCy COCIMHEHHM IO
dbopmynaM, BUA XUMHYECKONW CB3M (KOBAJICGHTHAassT W WOHHAsA) B
HEOPIaHUYECKUX COCTMHEHHUSIX;

packpeiBath cMmbica [lepmommyeckoro 3akona [J[. M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX MoJiokeHus B llepuoanyeckoil cucreme,
3aKOHOB COXPAaHEHHS MAacCChl BEUIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO Y4Y€HUs, 3aKOHa ABOTraJipo;

OMHUCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢dopmy I[lepuoamueckoit
CHCTEMBl XMMHWYECKHX JJIEMEHTOB: pa3jIM4yaTh TMOHSATHS «TJIABHAS
noarpynmna (A-rpymma)» u «mobdounasi moarpynmna (b-rpymnma)y», mansie u
OOJbIIME TEPHUOJIbI, COOTHOCUTH OO0O3HAYEHHUS, KOTOPbIE MMEIOTCS B
tabnumne «llepumomnueckas cucTteMa XuMuUUeckux diaemeHtoB J[. .
MeHnpeneeBay € YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsi si/ipa, 00IIee YUCIIO MEKTPOHOB U
pacrpe/ielIeHUe UX MO 3JIEKTPOHHBIM CJIO0SIM);

KJ1acCU(PUITUPOBATh XUMHYECKUE DIIEMEHTHI, HEOPTAHUYECKHE BEICCTBA,
XUMHUYECKHE peakiuu (M0 YMCIy W COCTaBy Y4YaCTBYIOIIUX B PEAKIMU
BEIIIECTB, 10 TEIIOBOMY (D deKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKAAA ONMUCAHUE TPUMEPAMU MOJEKYJIISIPHBIX
YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHUX MPEBpPALICHUN B
Pa3IMYHBIX YCIIOBUSIX;
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BBIYHCIISITh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB,
MacCOBYIO JIONIO XUMHYECKOTO 3JeMeHTa Mo (opmylie COeAUHEHHUS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, MPOBOIUTE PACUYETHI 0 YPaBHEHHUIO
XAMHUYECKOUN pEaKINu;

MPUMEHSATH OCHOBHBIC OTIEPAIIUH MBICIIUTEIILHOMN NEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3aIllio, KiacCH(pUKaIno,
BBISIBIICHUE TMPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJIsi M3YYCHHUSI CBOMCTB
BCIIECTB M XHMHYCCKUX PpEaKIUH, EeCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHMWS — HAONIOJCHUE, W3MEpPEHHEe, MOJICITHPOBAHHE, AKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN);

CJIEIOBATh MPaBWIaM MOJIb30BAHUS XUMHUYECKOUW TTOCY 101 U JTaOOpaTOPHBIM
obopymoBaHHMEM, a TakKe IMpaBuUjIaM oOpalieHusi C BENeCTBAMU B
COOTBETCTBHUM C HWHCTPYKIHSIMH TIO BBIMOJHEHUIO J1A00OPaTOPHBIX
XUMHUYECKHUX OIBITOB 110 TIOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia ¥ KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON
MacCOBOHM J10JIe pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U TPOBOIWTH
XUMUYECKHUE DKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB MICIIOYECH U
KHCJIOT C TTIOMOIIbIO MHAUKATOPOB (J1TakMmyc, (heHON(pTaIenH, METUIOPAHK
U JIpyTHe).

K koniry oOydyenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJIKHBI OTpakaTb CPOPMUPOBAHHOCTD Y O0YHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TOHSATUW: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHWOH, IMPOCTOE BEIIECTBO,
CJIOKHOE BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIILHOCTh, CTEIICHb
OKUCJICHUS, XUMHUUYECKasl PeaKivs, XUMHUYECKasi CBs3b, TEILUIOBOM 3 deKT
peakiuu, MOJib, MOJISIDHBII ~ 00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAS JHUCCOLMALUSA, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTtop, XHMHUYECKOE€ paBHOBecHe, oOOpaTuMmbie U
HEOOpaTUMbIE pEaKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKINH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(pOTEepHOCTb, XUMHUYECKast CBSI3b (koBaneHTHas, VIOHHAs,
MeTAJJINYECKas ), KpUCTAIUINYECKAs PEIIETKA, KOPPO3HUs METAJUIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW PEAKLINM, MPEAETBHO IOIyCTUMAas KOHUECHTpalus
ITJIK BemiecTBa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKHX IOHATUH U
MIPUMEHSTH 3TU MOHATUS MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIB30BaTh XHMMUYECKYIO CHUMBOJIMKY JJISI COCTaBJCHUS (HOpMyT
BELIECTB U YPAaBHECHUN XUMUYECKUX PEAKIIUN;

ONIPEAECIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSX Pa3IMYHOTO COCTaBa, MPUHAIJICHKHOCTh BEIIECTB K
onpenenéHHOMY KJlacCy CO€IMHEHUU 1o ¢dopmysiaM, BUA XHUMHUYECKOU
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CBsI3M (KOBAJEHTHAsl, WOHHAs, METAJUIMYECKas)) B HEOPTaHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA M0 XUMHUYECKON (opmylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAVMHEHUW, TUM KPUCTATITUYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbica llepuonmueckoro 3akona [[. W. MenneneeBa u
JEMOHCTPUPOBATh €T0 TOHMMAHUE: OIUCHIBATh W XapaKTepU30BaTh
Tabnumunyo Gopmy Ileproandeckoil CUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuyuath MOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «rmoOouyHast
noarpynmna (b-rpynma)», wmanbie u OOJBIIME TEPUOMABI, COOTHOCHTH
0003HaueHHUs1, KOTOPhIE UMEIOTCS B IEPUOAMYECKON TaOIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsim sAApa, OOIee YHCIO DJIIEKTPOHOB W pachpeleseHue WX IO0
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MECHEHUU
CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpelesax MaJlbIX NEpPUOJOB U
[JIABHBIX MOJArPYNI C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCU(PUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XMMHYECKHE peakiuu (0 YKUCIy U COCTaBy YYAacTBYIOIIMX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3 (DEKTy, 0 M3MEHEHUIO CTETICHEeW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUPUUESCKUE XUMHUYECKUE
CBOWCTBA NPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAAsl OMHCAHUE
MpUMEpPaMU MOJICKYJISIPHBIX U HOHHBIX YpaBHEHHUM COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIIHM;

COCTaBIATh YPAaBHEHUSI DJEKTPOJIUTUYECKOW JHCCOLMAIMU  KHUCJHOT,
LIEJI0YEH U COJIEH, IIOJIHBIE U COKPAILEHHBIEC YPAaBHEHUS PEAKLIMA MOHHOIO
oOMeHa, ypaBHEHHS peaki, MOATBEPKIAIOIMIUX CYILIECTBOBAHUE
TFEHETUYECKOU CBA3U MEXK/Iy BELIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINN
MOCPEICTBOM COCTABJICHUS AIIEKTPOHHOTO OajaHCca ATUX PEaKIIUi;
MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TPOTEKAHUS XHUMHUYECKUX TMPEBpAlIEHU B Pa3TUYHBIX
YCIIOBUSIX;

BBIUUCIISATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHY FO MacChl BEILIECTB,
MAacCCOBYIO JIOJIO XHMHYECKOro 3JieMeHTa 1o (opMyJsie COEIUHEHUS,
MacCOBYIO JIOJTIO BEILIECTBA B pACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO
XAMHUYECKOU pEeaKInu;

coOI0/1aTh TTPaBMIIA MOJTB30BAHUS XUMUYECKOM MOCY 0 U JIA00paTOPHBIM
o0OpyZOBaHMEM, a TakKe TMpaBwia OOpaIlleHUs C BEUIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHMSMH IO BBIMOJHEHUIO JA00OPaTOPHBIX
XUMHUUYECKHUX OIBITOB IO MOJyYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaka U yrIIEKUCIIOTOo ra3a);
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MIPOBOJIUTH PEAKITUH, TIOITBEPIKIAFOIINE KaYeCTBCHHBIN COCTAB PA3TMYHbIX
BCILIECTB: PAcIOo3HaBaTh OIBITHBIM ITyTEM XJIOPHJ-, OpPOMHUI-, HOIWI-,
kapOoHaT-, Qocdar-, cuaukar-, cyibdar-, TUIPOKCUI-HUOHBI, KATUOHBI
aMMOHHUS W HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTAaHUYECCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICIUTCIILHOH IEATEIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, 0000ITIeHNEe, CHCTEMATH3aIIHIO, BBISBICHHE IPUYNHHO -
CJICICTBCHHBIX CBSI3€H — IS U3YYCHHUSI CBOWCTB BEIIECTB M XMMHUYCCKHX
peaKmuii, €CTECTBEHHO-HAYUYHBIC METOJbl TIO3HAHUS — HAOIIOICHUE,
M3MEpEHUe, MOJCITUPOBAHNE, IKCIICPUMEHT (pealIbHBIM U MBICIICHHBI ).
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TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
KoaunyecTBo yacoB
Ne HanmenoBanue pasnenoB K - iieKTpoHHBbIE (HU(POBHIE)
HTPOJILHBI AKTHYeCKH
n/n U TeM NPOrpaMmbl Bcero oHTpOI ¢ P cexme o0pa3oBaTe/ibHbIE pecypchl
padoTbl padoThl

Paznen 1. IlepBoHayajibHble XUMHMYECKHE TIOHATHS

Xumus — BaxkHas 00J1aCThb

1.1 CCTCCTBOSHAMMA 1 5 2 https:/m.edsoo.ru/Y NVJIX660G
MPaKTHYECKON
NEATENBHOCTH YEIOBEKA
1 | DBewecrsau xummieckue 15 1 https://m.eds00.ru/ONNXR1VEQ
peaKInu
Hroro no pazneny 20
Pa3znen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB
21 | Bosayx.Kucnopon 6 https://m.eds00.ru/D5BORTY 30
ITousitue 00 oxcuImax
2o | Bonopon llousmue o 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTAX U COJISIX
93 | Bona Pactsoper. Howsrue 5 1 1 https://m.eds00.ru/M13I15KIBM
00 OCHOBaHUAX
OCHOBHBIE KJIACCHI
2.4 HEOPraHMY ECKUX 11 1 1 https://m.edso0.ru/0TSASMOWT
COeIMHEHN
Hroro no pazneny 30

Paszgen 3. llepuoauueckuii 3axon u [lepuoanyeckas cucrema xumuyeckux 3jaemMeHToB /[. U. MengesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKMCIUTEILHO-BOCCTAHOBUTE/IbHbIE PeaKINU



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
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[Tepuognyeckuii 3aKOH 1
[Tepuognueckas cucrema

3.1 XUMHYECKHX 3JIEMEHTOB JI. 7 https://m.edsoo.ru/TCBJBVWFZ
N. MenneneeBa. Ctpoenue
aroMa
XumMmuyeckas CBSI3b.
32 | Quuemirersho- 8 https://m.eds00.ru/F6AOASDPE
BOCCTaHOBHUTEIbHBIE
peakLuu
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMMECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
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9 KJIACC
K
Ne HanMeHoBaHuUe pa3jeioB U TeM OAMHCEIBo qz;zOB n JuiekTpoHHbIe (HuGpoBbIe)
n/n NpOrpamMMel Bcero p;goTpr(:m’Hl’le p;’g)’;ﬂmemne o0pa3oBaTe/ibHbIE PecypcChl
Pa3nen 1. BemecTBo 1 XMMHYeCKHE PeaKIIUH
1.1 TosTopenue i yrayGueiHe suauni 5 1 https://m.eds00.ry/EQETUT35Z
OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca
1.2 OCHOBbIE 3AKOROMEPHOCTH 4 https://m.eds00.ru/AFNALWGT7U
XUMHUYCCKHUX PEaKITHi
1.3 DCKTPOMHUTHHCCK A AHCCOUHALIH 8 1 1 https://m.eds00.ru/KODUR50VV
XUMUYECKUE PEaKI[K B pacTBOpax
Htoro mo pazneny 17
Pa3gen 2. Hemerauuabl 1 HX cOeTHHEHUS
2.1 OO1mas xapaKTepHCTHKA XHMHUCCKHX 4 1 https://m.edsoo.ru/ZTN1F700I
sneMeHTOoB VIIA-rpymmel. ["agoreHsl
OO01mmas xapakTepuCcTUKa XUMUIECKHX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCIMHEHHMSI
OO1m1ast XapaKTepUCTHKA XUMHYECKIX
2.3 anemeHTOB VA-rpymmsl. A30T, pochop 7 1 https://m.edsoo.ru/\VOXDOUX2S
Y UX COCIAMHEHHS
OO01ast XapaKTepUCTHKA XUMHUYCCKHX
2.4 snemeHToB |V A-rpymnmsl. Yriaepoa u 8 1 2 https://m.edsoo0.ru/JPJ200VJX
KPEMHHH U MX COCAUHCHHUS
Hroro no pazaeny 25
Pa3nen 3. MeTaJsliibl U MX COCIMHEHUS!
3.1 OO01me CBOMCTBA METAIIOB 4 https://m.edsoo0.ru/GHV2L6NJ8



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
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Baxueiinie MeTaiisl 1 UX

3.2 16 https://m.edsoo.ru/EFKQW9HZI
COCAUHCHUA
Htoro o pasneny 20
Pa3nen 4. Xumusi M OKpyKawIas cpeaa
4.1 Bemectsa u matepuassi B KH3HH 3 https://m.eds00.ru/TENBWEF7Y
JeoBeKa
Hroro no pazneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYS5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
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INIOYPOYHOE IIVTAHUPOBAHMUE
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8 KJIACC
KounyecrBo yacoB DJ1eKTPOHHbIE Jdomamnee
Ne Tema ypoxa Kontpo IMpakruuec | /[dara nu(ppoBbIe 3ajanme
n/n Bcero | JabHBIE KHe U3YYeHUA o0pa3oBaTejibHbIE
padéoTbl pabéoTbI pecypchbl
[Ipeamer xumun. Pons xumuu B hitps://m.edsoo.ru/
1 JKM3HH YejloBeKa. Tena u 1 03.09.2026 LGZbSZéZR : §1
BEIIIECTBA LozDo.
[MoHsITHE O METOJAX TTO3HAHUS B https://m.edsoo.ru/9
2 XUMHH 1 07.09.2026 ZJAEW050 32
[TpakTrueckas padora Ne 1
«IIpaBuna paboThI B )
3 1a00paTOpUU U IPUEMBI 1 10.09.2026 Et;rés\}vﬂg.éeggoo.ru/ OdopmuTts paboty
oOpariieHus ¢ 1abopaToOpHBIM S
000pyI0BaHUEM»
YucThie BENECTBa U CMECH. https://m.edso0.ru/6
4 CnocoOFbl pa3JieJIcHUs CMECel 1 14.09.2026 TME21FWS8 §3-4
[TpakTuueckas padorta Ne 2
«Pa3nenenune cMmeceii (Ha https://m.edsoo.ru/
> IIPUMEPE OYMCTKHU TOBAPEHHOMN . 17.09.2026 K3LS5MCRY Oopums padoty
COITN)»
6 ATOMBI U MOJICKYJIbI 1 21.09.2026 gttpgolzllr\?\/?r(ésg 0.1u/ §5
XHUMHYECKUE JIEMEHTHI. 3HAKH https://m.edso0.ru/
7 (CMMBOJIBI) XUMHYECKHX 1 24.09.2026 AH3DADNAX §6
DJIEMEHTOB
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 28.09.2026 fg;?‘?égr?;gdgoo.ru/ §5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
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https://m.edsoo.ru/l

CHUCTEMATH3alMs 3HAaHUH

PIWARH3AB

9 ATOMHO-MOJIEKYJIIPHOE yUCHHUE 01.10.2026 MOBJ30Z5 §7
3aK0H MOCTOSHCTBA COCTaBa
BelecTB. XUMHUUecKas hopMyJia. https://m.edsoo.ru/l

10 BanxeHTHOCTE aTOMOB 05.10.2026 MC496F X6 38
XAMHUYECKHUX DJIEMEHTOB
OTHOCHUTENBHAS aTOMHAs Macca. https://m.edsoo.ru/

11 OTHOCHTENbHAS MOJIEKYJISIpHAS 08.10.2026 Pl ZP.CII\)IDX : §6-7
macca —
MaccoBast 1011 XUMHUYECKOTO https://m.edsoo.ru/

12 3JIEMEHTA B COCIUHEHUU 12.10.2026 GHV58QMVE 87
KonnuectBo Bemecrsa. Moiib. https://m.edsoo.ru/3

13 MousipHas Macca 15.10.2026 68UNL5Y?2 318
dusnyeckue U XUMHUIECKUE https://m.edsoo.ru/

14 SIBIICHHSI. X UMHUYECKasl peaKIus 19.10.2026 YZMB8S6ATH 39
[Ipu3HaKu U YCIIOBUS IPOTEKAHUS https://m.edsoo.ru/

15 XHMHYECKHX PeaKIuil 22.10.2026 N6DVNJIKQ5 §10
3aKOH COXpaHEHUs] MACChI )

16 BELIECTB. XMMUYECKHUE 05.11.2026 mtgggmﬁg;&o'rw §10
ypaBHEHUS Mo
BreIunciienust KoJIM4ecTBa, Macchl httos://m.eds0o.ru/

17 BEIIIECTBA 10 YPaBHEHUSAM 09.11.2026 LUY'9U3;E E : §20
XUMHYCCKUX PEaKIUi
Krnaccudukamnms xumudeckux
peakiuii (CoeTuHEHNS, https://m.edsoo.ru/

18 pa3lioKeHUs, 3aMEIICHNUS, 12.11.2026 L4807LAGB 311
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii- .

19 sHIKIoneaucT. O0o0IEeHEe U 16.11.2026 https://m.edsoo.ru/ TeTpajib



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
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KonTtponbnas padora Nel o

https://m.edsoo.ru/0

20 TeMe «BelllecTBa 1 XUMHUYECKUE 19.11.2026 N62SNERU
pEaKIIII» -
Bo3nyx — cmech razos. Cocras )
https://m.edsoo.ru/
21 BO3ayxa. Kucmopom — sneMeHT u 23.11.2026 XONONRN1P §12-13
npoctoe BeniectBo. O30H -
dusnyeckne U XUMUUECKHE
CBOICTBA KKCIOpoia (peakiuu https://m.edsoo.ru/ )
22 okucneHus1, ropenue). [lonsrue 26.11.2026 FBS1JRKMB 313-14
00 okcHaax
Crnoco0bI MoTy4eHus! KUCI0poa
B JIaOOpaTOpUH U https://m.edsoo.ru/
23 MpOMbILIUIEHHOCTH. [IpumeHeHue 30.11.2026 VIJWB6A2RD 314
KHCIOPOAa
TernnoBoit 3¢ ekt XuMuIecKo
PCAKILIH, TIOHATHE O https://m.edsoo.ru/
24 TEPMOXMMHUYECKOM YPaBHEHUH, 03.12.2026 1o ] Koncnekr
9K30- M DHJIOTEPMUIECKUX PRMKJZHKX
peakIusix
Tomnuso (HedTh, Yrojab U METaH). )
25 3arpsi3HeHHEe BO3/yXa, CIIOCOObI 03.12.2026 rJtSDI\ISg;nUeljj\s/\(;g T/ KOHCIIEKT
€ro MpeA0TBPALICHHUS
[TpakTuueckas padora Ne 3 o
teme «IloyueHue u coOupaHue https://m.edsoo.ru/5
26 KHCIIOPO/1a, U3yUYEHHUE €T 07.12.2026 516UHX3R
CBOMCTB»
Bonoponx — sneMeHT U mpocToe )
27 BelecTBo. HaxoxaeHue B 10.12.2026 https://m.edsoo.ru/ §15

IPHPOJIE

WD392ACWB



https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
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duznyeckre U XUMHYECKHE

https://m.edsoo.ru/0

28 CBOICTBa BOJIOPO/IA. 14.12.2026 S728459R §16-17
IIpumeHeHne BOAOpOIa o

2 https://m.edsoo.ru/

9 [ToHsiTHE O KMCTOTAX U COJIAX 17.12.2026 TMWNIVCA3 §15

CriocoObI MmoJTyueHust BOAOPO/Ia B https://m.edsoo.ru/

30 | 6oparopmn 21.12.2026 | c9r09ycip 319
[Tpaktuueckas padora Ne 4 o
teme «IlomyueHne u coOnupaHue https://m.edsoo.ru/

31 BOJIOPO/Ia, U3yUEHHUE €ro 24.12.2026 SS3WAX33K
CBOMCTBY
MossipHbIii 00bEM Ta30B. 3aKOH https://m.edsoo.ru/

32 ABoraapo 28.12.2026 M3KSO01QDQ 320
Brruncienns o0néma,
KOJIMYECTBA BEILIECTBA T'a3a MO https://m.edsoo.ru/

33 €ro U3BECTHOMY KOJIMYECTBY 11.01.2027 MXGQOY304M 320
BEIIECTBA MK 00BEMY
Boraucnenns 006EMOB Ta30B 110
YPaBHEHHIO PEAKIIUH HA OCHOBE https://m.edso0.ru/9

34 3aKOHA 00BEMHBIX OTHOIICHUI 14.01.2027 TQBAXABY 320
rasos
DuU3NYECKUEC M XUMUYECKHE https://m.edsoo.ru/7

35 CBOMCTBA BOJEI 18.01.2027 AOGFZK4R §21
CocraB ocuoBanuii. [Tonstre 00 https://m.edsoo.ru/l

36 WHJMKATOPAX 21.01.2027 XB2W6IVL 521
Boga xak pactBoputens.

37 HaceblieHHbIE U HEHACHIIIICHHBIE 95 01.2027 https://m.edsoo.ru/ §22

pactBOpbl. MaccoBast 1o
BELIECTBA B PACTBOPE

MKHXPOFH4



https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
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ITpakTrueckas padora Ne 5 o
teMe «lIpurorosnenue

https://m.edsoo.ru/

38 paCTBop(iB C OHPCHeHeHH?H 28.01.2027 WXUKPAUOA HE 3a1aHO0
MacCOBOH J10Jiell pacTBOPEHHOTO
BEIIICCTBA»
29 KOHTP%HBH” pa6(}’3Ta Ne2 1o 0L02.2027 | Dttes://m.edsoo.ru/d
teme «Kucmopoa. Bogopo. .02. M7935DRY
Boma» -
OKcupl: COCTaB, https://m.edsoo.ru/5
40 Kyaccudukaius, HOMEHKJIATypa 04.02.2027 TESJINAY 314,23
[onyveHue u XUMHUYECKHE
o https://m.edsoo0.ru/8
41 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX 08.02.2027 JAZ9YWS? §14
1 aM(bOTEPHBIX OKCHUJIOB
OcCHOBaHUs: COCTaB, https://m.edsoo.ru/5
42 KJ1accuUKaIMs, HOMEHKIIAaTypa 11.02.2027 U397HUSC 321,24
[MonyueHne U XUMHYECKHE https://m.edsoo.ru/
43 CBOICTBA OCHOBAHHI1 15.02.2027 GD9A28ROE 321,24
Kucnorsr: cocras, https://m.edsoo.ru/
a4 KiaccuuKalys, HOMEHKIaTypa 18.02.2027 Q6U4WEBKY 316,25
[MoyueHne U XUMHYECKHE https://m.edsoo.ru/
45 CBOMCTBA KHUCJIOT 20.02.2027 Z2GCRN45W 316,25
Conu (cpennue): HOMEHKIIATYpa, httos:
ttps://m.edsoo.ru/J
46 CIIOCOOBI nonyqeiﬂm, 25.02.2027 SNUIMOTJ §17,26
XUMHYCCKHE CBOMCTBA -
ITpakTrueckas padora Ne 6.
Pemenne skcriepuMeHTATBHBIX )
47 3aja4 no teme «OCHOBHEIE 01.03.2027 https://m.edso0.ru/5

KJIaCChl HEOPTraHUYECKUX
COeIVMHEHNI

8D13JF7V



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/58D13JF7V
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I'emeTnueckas cBA3b MCKIY

https://m.edsoo.ru/

48 KIIaccami HEOPraHHECKHX 04.03.2027 YDS67RE31 §27
COCIMHEHHI -
O00011ICHHE ¥ CHCTeMATH3AIHS https://m.edsoo.ru/

49 3HAHUH 11.03.2027 S7BUOEEYN
K 6ota Ne3

50 | reme "OcHohbie kaces 15.03.2027 | Nups://m.edsoo.ru/

< R AFA7IDULD
HEOPTraHWYECKUX COCAMHEHHUN
[TepBbIC MOMBITKH
KJIACCH(PHKAITIN XUMUIECKUX https://m.edsoo.ru/

o1 aneMeHToB. [loHsTHE O Tpymmax 18.03.2027 CoVv3CC214 328
CXOJIHBIX 3JICMEHTOB
Ilepuoanueckuil 3aK0H U
[Mepuomuueckas cucrema https://m.edsoo.ru/

52 XUMHYECKHUX 3eMeHToB /J[. W. 22.03.2027 X9FINR3U8 329
MenpeneeBa

https://m.edsoo.ru/

53 Ilepronpl, rpynmsl, MOArPYIIIbI 25.03.2027 NOMWWIRXN §32
Crpoenue atomoB. CocTaB https://m.edsoo.ru/l

>4 aTOMHBIX siaep. M3oTormbl 05.04.2027 MUDOMRS5H 330
CTpoeHHe AIIEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMCHTOB https://m.edsoo.ru/

55 [lepuoauueckoit cucremsr /1. W. 08.04.2027 T95YNVEB2 38l
MenpeneeBa
XapakTepuCcTHKa XUMHUUECKOTO
3JIEMEHTA TI0 €T0 MOJIOKEHHIO B https://m.edsoo.ru/

56 [lepuoguueckoit cucreme /1. U. 12.04.2027 YIP04OMDX 333
MeneneeBa

57 3navenue [leproanyeckoro 15.04.2027 https://m.edsoo.ru/ §33

3aKOHa JIA Pa3BUTHA HAYKH U

SZD8XEOQP



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/SZD8XE00P
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npaktuku. J[. 1. MenneneeB —
YUEHBIN, TIEJIaroT U rpakJaHuH

PesepHbIii ypok. O6001eHHE 1
cUCTeMaTH3alus 3HAaHUH /

https://m.edsoo.ru/

IToaroToBUTHCS K

58 Bcepoccuiickast mpoBepodHas 19.04.2027 ZCQTRPO8Y KZggE:HBHOH
pabota P
Kontponbnas padora Ne4 1o
teme «CTpoeHue aroma.

https://m.edsoo.ru/

59 XI/IMI/I‘IGCISaﬂ CBS3BbY / 22.04.2027 ETIZE99WE
Bcepoccuiickas npoBepodHast S
pabota
DEKTPOOTPHUIIATEIILHOCTh https://m.edsoo.ru/

60 aTOMOB XHUMHYECKHUX JJIEMCHTOB 26.04.2027 HZA110EDS8 334

https://m.edsoo.ru/3

61 HNonHas xuMudeckasi CBSI3b 29.04.2027 SY1RIKVI §34
KoBanentHas mossipHast https://m.edsoo.ru/

62 XUMHYECKas CBSI3b 06.05.2027 EOL3MT2AE 385



https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/EOL3MT2AE
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KoBanenruas HCTIOJIAIPpHAaA

https://m.edsoo.ru/9

63 XUMUYECKas CBSI3b ! 13.05.2027 YVR3FUXI 336
https://m.edsoo.ru/

64 CreneHb OKUCIEHUS 1 17.05.2027 RABCVXME6 §38
OKHCITATENBHO- https://m.edsoo.ru/

65 BOCCTAaHOBHTEJIbHBIC PEAKIIUU 1 20.05.2027 ZXNCA7DOZ 339
https://m.edsoo.ru/

66 OKucnuTenu u BOCCTAHOBUTENU 1 24.05.2027 OPS46Z5PU §39

OBILEE KOJIMYECTBO YACOB T10 66

[NPOTPAMME



https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/QPS46Z5PU

34

9 KJIACC
KoaunyecTBo yacoB 1eKTPOHHbIE Jomamnee
Ne Tema ypoka Konrposn | Ilpakruuec | /[lara uugppoBbIe 3apanne
n/m Bcero HbIE KHe U3yYeHUsI o0pa3oBaTe/ibHbIE
padoThI padoThbI pecypcbl
[Teprognyeckuii 3aKoH.
[epuoanueckas cucrema https://m.edsoo.ru/

1 XHMHYECKHUX 3eMeHToB J[. W. 1 01.09.2026 ECRKA90OAY Tabmmna
MenpeineeBa
3aKOHOMEPHOCTH B U3MEHEHUU

N https://m.edsoo.ru/

2 CBOHCTB XHMHUYECKHX DJIEMEHTOB 1 03.09.2026 GNJPEROEB Tabmuma
MEPBBIX TPEX MEPHOOB -
Knaccuduxarms n

https://m.edsoo.ru/

3 HOMEHKJIaTypa HeOPraHUIECKUX 1 08.09.2026 WTOIWRA20 §1
BEIICCTB
Buapl xumudeckou cBsizu U

https://m.edsoo.ru/

4 THITbl KPHCTAIUTHYECKHX 1 10.09.2026 UI4Y5CERY §1
pemeéToK -
KonTponbHas padora Nel 1o
teme «[loBTOpeHue n https://m.edsoo.ru/J

> yTIyOJIeHne 3HaHUH OCHOBHBIX . ! 15.09.2026 4X8ZN212
pazzienoB Kypca 8 Kiiaccay
Knaccudurarusi XuMA9eCcKux

o https://m.edsoo.ru/

6 peaKkiuil Mo pa3IuyHbIM 1 17.09.2026 X8XAETE2] §2
MIpU3HAKAM
[oHsiTHE O CKOpOCTH
XUMHUYECKOH peakiuu. [ToHsTre https://m.edsoo0.ru/6

! 0 TOMOTE€HHBIX U T'€TEPOr€HHbIX L 22.09.2026 VLXCYY7N 33
peaKImsiax



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/6VLXCYY7N
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[lonaTHE 0 XUMUYECKOM
paBHOBecuu. PakTOpHI,
BJIMSIOIINE HA CKOPOCTb

https://m.edsoo.ru/

3aga4q»

VXTFHJT4

8 XUMHYECKON PEaKIuu U 24.09.2026 H4FH7NZNM §3
[TOJIOKEHHE XUMHUYECKOTO
paBHOBECHS
OKMCIUTEILHO- https://m.edso0.ru/6
9 BOCCTaHOBUTEJIbHbBIE PEAKIIUU 29.09.2026 48V11026 32
Teopust 3AEKTPOTUTUYECKOM )
https://m.edso0.ru/2
10 nucconranuy. CHILHBIE U 01.10.2026 KCYCLZ16 §4
CJIa0BIC DJICKTPOJIUTHI -
11 HoHnuble ypaBHEHHUs peaknnit 06.10.2026 hitps://m.edsoo.u/ §5
Y - VN2SBINIR
XUMHYeCKHE CBOMCTBA KHCIIOT B
OCHOBAHHUI B CBETE
. https://m.edso0.ru/8
12 MpeCcTaBICHUH 00 § 08.10.2026 HHB1YVXI §6-7
ANEKTPOIUTUIECKON —_—
JIACCOIAALI U
XHWMHYECKUE CBOMCTBA COJIEH B
CBETE MPECTaBICHUIH 00 https://m.edsoo.ru/
13 JIEKTPOIUTUUECKOM 13.10.2026 ETD5QTS4G 38
JIACCOIIMALI U
. https://m.edso0.ru/9
14 [NonsiTHE O THAPOIHN3E Coyeit 15.10.2026 JERAVESW §9
O0o001IeHHE U CHCTeMaTH3aIus https://m.edsoo.ru/
15 - 20.10.2026 FEEIZRMBG [TosT. §1-9
[paktuueckas padora Ne 1. )
16 «Perenue 3KCIepUMEHTATBLHBIX 22.10.2026 hitps.//m.edsoo.ru/7 Crp. 52



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/7VXTFHJT4
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KontponbHas padota Ne2 o
TeMe «DJIEKTPOJIUTHYECKAS

https://m.edsoo.ru/9

17 nucconanusg. XUMHUUYECKUE 05.11.2026 RKLZDNUX
pPCaKIMK B pacTBOPax»

OO0mrast xapakTepucTHUKa .
https://m.edsoo.ru/

18 FEUIClI‘GHOB. XUMHUYECKUe 10.11.2026 NNYKY ZE12 §10-11
CBOMCTBa Ha IIPUMeEpE XJIopa .
XmopoBogopoa. ConsHast

. https://m.edsoo.ru/

19 KHCJIOTa, XMMHAYECKHE CBOMCTBA, 12.11.2026 CWVSHCD2M §12
MOJTyYeHUE, IPUMEHEHUE
[IpakTrueckas padora Ne 2 1o .

_ https://m.edsoo.ru/

20 teme «llomydenne COJ}SIHOI/{ 17.11.2026 PVEXIYWEG Crtp.72
KHCIIOTHI, U3yUeHUE €€ CBOMCTB» —

Brrurcnenust mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, ecliu https://m.edsoo.ru/4

21 OJIUH U3 PEareHTOB JIaH B 19.11.2026 BI5HO70F Terpanp
n30BITKE
OO1ast XapaKTepUCTHKA https://m.edsoo.ru/

22 snemeHToB VIA-rpynmsl 24.11.2026 VMWKERSEP 313
AnnoTpornHbie MOAUGUKAIIIT
cepbl. HaxosxeHue cepbl u eé https://m.edsoo.ru/

23 COCIMHEHUH B MPUPO/IC. 26.11.2026 CX10EU8PO §13
XUMHUYECKUE CBONCTBA CEPbI
CepoBoopo/1, CTpOEHUE, httos:

ttps://m.edsoo.ru/

24 (I)I/IS\I’/I‘-IGCKI/IG U XUMHYECKUE 01.12.2026 ECGX2BA0W §14
CBOIICTBa
Oxcupel cepsl. CepHast KUCIIOTa, )

25 (u3HYECKUEe M XUMUYECKHE 03.12.2026 hitps://m.eds00.ru/ §15

CBONCTBA, TPUMEHEHHE

ULRFLCHH1



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ULRFLCHH1
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XUMHUUYECKUE peaKIiHy, JexKalue
B OCHOBE IIPOMBIIIJIEHHOTO
croco0a MoyyeHus: CepHOU

https://m.edsoo.ru/

26 KHUCJIOTHI. XUMUYECKOE 08.12.2026 H7FT3NONA4 315
3arpsi3HEHUE OKPYKAFOIICH
Cpellbl COSTMHEHUSIMH CEePbI
Brruncienne MaccoBOu A0JIH https://m.edsoo.ru/

27 BBIXO/1a MPOJYKTA peaKuu 10.12.2026 HSJE186WN yreTpa;
OO01mmast XxapaKTepUCTHKA

28 actpoct Ba?{/;;gn; " [23?’ 15.12.2026 | nups://m.edsoo.ru/ | ¢ q
pastipoctp PHPOE, e WAHRMBY76
bu3rUYecKue U XUMUYECKHE
CBOMCTBA
AmMmuak, ero puznveckue u

’ N https://m.edsoo.ru/

29 XUMUYECKHUE CBOWCTBA, 17.12.2026 HZAYESEL3 §17
MOJy4EHHE ¥ IPUMEHEHHE e
[paktuueckas padora Ne 3 o )

30 teme «llomyueHne aMmuaka, 22.12.2026 hitps://m.eds00.ru/) Ctp. 94

. ORP64IFJ
W3YUYCHHUE €TO CBOMCTBY
A30THas KHCIIOTa, €€

’ https://m.edsoo.ru/

31 (I)I/Bflqecxne U XUMHUYECKHE 24.12.2026 U2DYEDMYE §18
CBOWCTBa
Hcnonp3oBaHe HUTPATOB U
coJIeld aMMOHUS B Ka4eCTBE
MUHEpaIbHBIX YA0OpEHUH. https://m.edsoo.ru/5

32 XHUMHYECKOE 3arpsi3HEHUE 29.12.2026 HBKCIQCB 318
OKPYXKaroIIen CpeJibl
COETMHEHHSIMH a30Ta

33 dochop. Oxcun pochopa (V) u 12.01.2027 https://m.edsoo.ru/ §19

dbochopuas kuciaora,

GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/GDQJSO3WP

38

(buznyeckue U XuMHUYECKHe
CBOKCTBA, IIOJIYYEHHE

UcnonsizoBanue gocdaros B
Ka4CeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/

34 yI00peHuid. 3arps3HeHne 14.01.2027 UAZ3HUGBSV 319
IPUPOJTHOM cpenbl GochaTtamu
VYriepon, pacnpocTpaHeHHE B )

35 S 19.01.2027 g@%{%;ﬁ?ﬁ w600
XHUMHUYECKHE CBOMCTBA
Oxcuppl yraepoaa, ux
(bu3nvecKre 1 XUMHUYECKHUE httos:

-~ ttps://m.edsoo.ru/

36 CBOICTBA. DKOJIOTUIECKHE 21.01.2027 OXOAPGNCF §21
pOOJIEMBI, CBSI3aHHBIC C
okcuioM yriepoaa (1V)

37 VrobHas KuCIoTa 1 ¢ conn 26.01.2027 Egpﬁgrgl'g‘foo'r”/ 0 g1
[IpakTrueckas padora Ne 4 o
teme "TlonydeHne yrieKucaoro https://m.edsoo.ru/

38 raza. KauecTBeHHas peakius Ha 28.01.2027 G2HZXOQGCS8 Crp.115
kapOoHaT-uoH"
[epBoHauabHBIC TIOHATHS 00

https://m.edso0.ru/3

39 OpPraHWYECKUX BEHIECTBAX KaK O 02.02.2027 OTIZ1097 §22-23

COC/IMHEHHSX YIIIEpOoaa B
. https://m.edsoo.ru/7

40 KpemHuwii u ero coemuHeHus 04.02.2027 5IXNHOI8 §24-25
[IpakTrueckas padora Ne 5.

41 Pemienne skcriepuMeHTaNbHBIX 09.02.2027 https://m.edsoo.ru/ §26-27

3a1a4 1o teMe «BakHeiimue
HEMCTAJIJIBI U UX COCINHCHU S

O7E8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/O7E8D0D7Z
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KontponbHas padota Ne3 o

https://m.edsoo.ru/

42 TeMe «BaxHeHIIIe HeEMETaJLIbI 11.02.2027 S85J9UGH3
U UX COCOUHEHUD =
OO0mas xapaKTepUCTUKA
XAMWYECKNX JJIEMEHTOB —
MeTaI0B. Meranyeckas https://m.edsoo.ru/

43 CBSI3b Y METAJUINYECKAs 16.02.2027 XK1GYPCO1 328
KpPUCTaJUIMYECKas pELIETKa.
dusnueckue cBONMCTBA METAJIOB
XUMHUYECKUEe CBONCTRA https://m.edsoo.ru/

44 METaJJIOB. BHCKEpOXI/IMI/I‘IeCKI/II/I 18.02.2027 Z7YRNPAEW §29
PSI HAIPSDKCHHUH METaJIOB
O6u1me cnocoObl MOTYYEHHUs
MeTtauioB. CIIaBEL
Brruucnenust no ypaBHeHUsIM https://m.edsoo.ru/

45 XUMUYECKUX PEAKIUH, ECIH 25.02.2027 G54GDQI2D 329
OJIUH U3 PEarceHTOB COJEPKHUT
IPUMECH

https://m.edsoo.ru/4
46 [NonsiTre 0 KOPPO3UHN METAIIOB 02.03.2027 FIGDOWOW §35
https://m.edsoo.ru/

47 IllemouyHbIC METAIIBI 04.03.2027 X1BABPUW? §30
OKcHJIBI ¥ THIPOKCHIBI HATPUS https://m.edsoo.ru/

48 U ke 09.03.2027 04DX0G3U9 §30
[lenoyHO3eMeNbHbIE METAIIIBI — https://m.edsoo.ru/

49 KaJIbLIMH U MarHui 11.03.2027 REOCDYO0K6 yal
Baxseiime coequHeHus https://m.edsoo.ru/

50 - 16.03.2027 CIRISCMZA §31
O060011IeHNE U CUCTEMATU3ALUA https://m.edsoo.ru/

51 N 18.03.2027 O5PXGG1BE IToBT. §



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
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JKEcTkOoCTh BOABI U CLIOCOOBI €6

https://m.edsoo.ru/

52 yeTpaHeHs 23.03.2027 | \VEMBETTTP 332
[IpakTrueckas padota Ne 6 mo )
o https://m.edsoo.ru/
53 TeMe }KG?TKOCTB BOI[LI"I/I 25.03.2027 NELROKBS] Ctp.166
METOJIbI €€ YCTPaHEHHUS e
. https://m.edso0.ru/9
54 AmroMuHUR 06.04.2027 Z18RD1TV §33
AmMpoTepHbIe CBOWCTBA OKCHUIA https://m.edsoo.ru/
55 U THJIPOKCHJIA 08.04.2027 NI5KI1OJ5 §33
https://m.edsoo.ru/
56 Keneso 13.04.2027 F20NJR5SR §34
Oxcuipl, THIAPOKCUIBI M COJTU https://m.edsoo.ru/1
S7 xenesa (1) u xenesa (1) 15.04.2027 RTUBLAMP 334
O06001eHne ¥ CHCTEMATH3AIUS https://m.edsoo.ru/
B | snami 20.04.2027 |\ AONEHGKZ 336
[pakTuueckas padora Ne 7.
Perrenue sKcriepuMEHTaIbHBIX https://m.edsoo.ru/
59 3aga4 0o teMe «BaxHeHne 22.04.2027 ZN7GO0QSMX Crp.177
METAJUIBl U UX COCTUHCHHMS)
BoruncieHust mo ypaBHEHHUSIM
XUMHUYECCKHUX PEAKIHid, eCITn
OJUH 13 PEaleHToB Jat B https://m.edsoo.ru/
60 M30BITKE WA COJIEPIKUT 27.04.2027 AYD2HES|Y TeTpajib
npuMecu. Berauciienns -
MAacCcOBOM JI0JIM BbIXOJa
IPOIYKTa pEeaKun
IloaroroButheC
O06001IEHNE U CUCTEMATH3ALUS https://m.edsoo.ru/ | s x
61 3HaHUH 29.04.2027 B8T9VTKOP KOHTPOJIbHOU

pabote



https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/B8T9VTKOP
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KontponbHas padota Ne4 o

https://m.edsoo.ru/7

62 ;iMceOZI]?;;;II{;y;LSHe METaJlJIbl U 1 04.05.2027 03C804GN

63 Egll;fe:;THBeigoh;la;?;aﬁfeiOBeKa ! 06.05.2027 ?)tlt:plzg\]rp/ﬁgg ol 337

o5 | Lo oy ponen : toosaner | ML o
oo | Temmmypor Obobwenne | tooszoer | MEImeden | a0y
7| Pommiomer Otebuemen | 4

oo | Pommiomer Ot |
OBIIEE KOJIMYECTBO YACOB IT10 68

I[TPOTPAMME



https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KUIIACC

Kon
NMPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble MpeAMeTHBIE Pe3yabTaThl 0CBOCHUS
OCHOBHO# 00pa30BaTe/IbLHOI MPOrpaMMbl OCHOBHOI'O
0o011ero 00pa3oBaHus

1

I1o Teme: ((HCpBOHa‘laJ'IBHBIe XUMUYCCKUEC ITOHATH )

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHM:
aToM, MOJIeKyJla, XUMHUYECKUHA DIEMEHT, NPOCTOe
BEILIECTBO, CJOYKHOE BELIECTBO, CMECh (OJHOpPOAHAS U
HEOJAHOPOIHAS ), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAas
U MOJIEKYJISIpHAs Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIPHAsl ~Macca, MaccoBas JO0JsA  XUMHYECKOIO
JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA  00BEM,
XUMHYECKasi peakuus, KilacCU(PUKAIUS  PeaKIHii:
pEeaKUUy COEIMHEHUs, PEaKIUHU Pa3I0KEHUs, pPeaKIUu
3aMEelIeHU s, peaKuu 00OMeHa, 3K30- U SHJ0TEPMHUYECKHE
peaknuu, TewoBoW dddexT peakuuw, PpacTBoOD,
MaccoBas J10Jisl BenlecTBa (NMPOLEHTHAsS KOHIICHTPALIUS)
B pacTBOpE

1.2

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHWYECKHUX
MOHSITUA W NOPUMEHSTHh 3TH TOHATHS MPU ONHCAHUU
BEIIECTB U UX IPEBPALLICHUI

1.3

UCII0JIb30BATh XUMHUYECKY IO CHUMBOIIUKY U1
coctapieHuss  GopMyl  BEUIECTB U  ypaBHEHUU
XUMHMYECKUX PEAKLIUI

1.4

pacKpbIBaTh CMBICII 3aKOHOB COXpPAHEHUS MAacChl
BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHHMSsI, 3aKOHa ABOTaJpo

1.5

OIIPCACIIATD BaJICHTHOCTB aTOMOB DJICMCHTOB B
6I/IHapHBIX COCIMHCHMAX

1.6

KJIacCCU(PUIIMPOBATh XUMUUYECKUE peakuu (10 YUCITy U
COCTaBy Yy4YaCTBYIOIIMX B pPEaKUWM BEIIECTB, IO

Tera0BOMY ddexTy)
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1.7

BBIUUCIISTh  OTHOCUTEJIBHYIO  MOJICKYJAPHYIO |
MOJISIPHYIO MAcChl BEIIECTB

1.8

BBIYUCIISATh MACCOBYIO JIOJI0 XMMUYECKOTO AJIEMEHTA 10
dbopmysie coeTuHeHus,

1.9

BBIYUCJIATE MACCOBYIO JOJI0 BCIUICCTBA B PaCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIC METOJbl MO3HAHUS —
HaOJ0/IeHHE, U3MEpPEHHUE, MOJIeIUPOBAHHUE,
SKCIIEPUMEHT (peajibHbIN 1 MbICJICHHBIH)

1o TEME: «Baxuennme MPEICTABUTEIIN
HEOPraHWYE€CKHX BEIIICCTBY

2.1

PaCKpbIBATb CMBICII OCHOBHBIX XHMHYCCKHUX TIOHSTHIM
OKCH O, KHCJIOTAa, OCHOBAHUEC, COJIb

2.2

ONPEAEIISATh NPUHAIC)KHOCTD BEILIECTB K
onpeAcIEHHOMY KJIACCy COCIMHEHUH 1o opmysiam

2.3

KJIaCCU(UIIMPOBATh HEOPraHUYECKHUE BEIIECTBA

2.4

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKUE
CBOICTBA BEIIECTB PA3IUYHBIX KJIACCOB, IMOJTBEPKIas
OTMHUCaHUE TMpUMEpPaMH MOJIEKYJSPHBIX YypaBHEHUU
COOTBETCTBYIOUIUX XUMUYECKHUX PEaKIui

2.5

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT
X KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH IMPOTEKAHUS
XUMHYECKUX MPEBPALLICHUN B PA3JIMYHBIX YCIOBUSIX

2.6

CIenoBaTh MpaBWIaM  TMOJb30BAHUS  XUMHYECKOU
nocyzol 1 1abopaTOpHBIM OOOpPYAOBAaHMEM, a TaKXKe
paBmiIaM OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIUSMU 1O  BBINOJHEHHUIO  JaOOpaTOPHBIX
XUMUYECKHX OIBITOB IO TOJTYYECHHI0 W COOHUpaHUIO
razoo0pa3HbIX BeEIIeCTB (BOJOPOJIa M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOU
JI0JIe pacTBOPEHHOTO BEIIECTBA, IUIAHWPOBATH W
IPOBOJIUTH XUMHUYECKHE HKCTIEPUMEHTHI o
pacro3HaBaHUIO PACTBOPOB IIEJOYEH U KHUCIOT C
MOMOINbI0  MHIUKATOPOB  (Jakmyc, (deHoJI(TalerH,
METHJIOPAHXK U JIPYTHE)

2.7

IIPOBOJIUTh PAacU€Thl IO YPABHEHUIO XHWMHYECKOU
peakuuu

IIo teme: «llepmognuecknii 3akoH u Ilepmommueckas
cuctema xuMuueckux aiaemeHToB JI. M. Menneneena.




45

CtpoeHue aToMOB. XUMHUYECKas CBA3b. OKHUCIUTEIHHO-
BOCCTAHOBHUTEIbHBIC PEAKIII

3.1

pacKphIBaTh CMBICT OCHOBHBIX XWMHYECKUX MOHATHM:
SAPO aToma, DJJEKTPOHHBIM CJIOM aroma, aToMHas
opOuTah, paanyc aToMa, XUMAYECKas CBSI3b, TIOJApHAs
u HEToJIsIpHas KOBaJICHTHas CBSI3b,
3JIEKTPOOTPUIIATENBHOCTh, MOHHAS CBSI3b, MOH, KaTHOH,
AHUOH, CTEIICHb OKUCIICHUS

3.2

KJ'IaCCI/Id)I/IHI/IpOBaTB XUMHYCCKHC OJICMCHTEI

3.3

ONUCHIBaTh U XapaKTepU30BaTh TaOIUUYHYIO (opMy
[lepuoanyeckoil CHUCTEMBl XHUMHYECKHUX DIIEMEHTOB:
pa3inyaTh MOHSTHUS «TJIaBHAs noArpynna (Arpymnmna)» u
«nobounast mnoarpynna (brpynma)», «wmanbie»
«OO0JTBIINE) TIEPHOIBI

3.4

packpeiBaTh cMmbich [lepuoamueckoro 3akona /JI.M.
Menneneena: JTEMOHCTPUPOBATh IMIOHUMaHUE
MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XWUMHYECKHX
AJIEMEHTOB OT X MOJ0KeHMS B IIeprnoIM4ecKom cCucTeMe

3.5

COOTHOCHUTBH 0003HAUEHUs1, KOTOPHIE UMEIOTCSI B TaOJIULIE
«Ilepnoanueckas cucrema XUMUYECKUX 351eMeHTOB J[. 1.
MenzeneeBa» €  UYHCIOBBIMH  XapaKTEPUCTUKAMHU
CTPOEHHSI aTOMOB XHMMHYECKHX 3JIEMEHTOB (COCTaB WU
3apAn siapa, 001Iee YHUCIIO AEKTPOHOB U pacipe/ieieHre
UX IO NIEKTPOHHBIM CJIOSIM)

3.6

onpeCaAcCIATL CTCIICHb OKUCIICHUSA 9JICMCHTOB B 6I/IHapHBIX
COCOAMHCHMAX

3.7

ONPCACIIATE BUL XUMHUUYECKON CBS3U (KOBaJ'IeHTHaH u
I/IOHHaH) B HCOPIraHUYCCKHUX COCAMHCHHUAX

9 KITACC

Kona
NMpoBepPsAEMOro
pe3yJbTara

IIpoBepsiemble IpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS
OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbI OCHOBHOI'O
001ero o0pazoBaHus

1

I1o Teme: ((BCIHCCTBO N XUMHWUYCCKaAsA pCAKIIM)

1.1

pacKphIBaTh CMBICT OCHOBHBIX XWMHYECKUX MOHATHUM:
pacTBop, AIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTHYECKAsT JTUCCOLMAIINS, PEAKIIMM HOHHOTO
oOMeHa, KaTajJu3aTop, XHMHUUYECKOE paBHOBECHE,
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obpaTuMbIe u HEOoOpaTUMBbIE peakiuu,
OKHCITUTEIFHOBOCCTAHOBUTEIHHBIC peaxIuu,
OKHCITUTENb, BOCCTaHOBUTEID, OKHCJICHUE u
BOCCTaHOBJICHHE, AJUTOTPOTIHS, aM(pOTEepHOCTb,
XUMUYECKast CBSI3b (koBasieHTHas, WOHHAas,
MeTaJUInuecKasi), KpHUCTaJUTHuecKas pemérka, CIUIaBbl,
CKOPOCTh XUMHYECKON PEaAKITUU

1.2

WJITFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKUX
NOHATHUI M NPUMEHSATh 3TH TOHSATUSA MPU OIMMCAHUU
BEUIECTB M UX NPEBPAILLICHUN

1.3

COCTaBJISTh YpaBHECHUSA AJIEKTPOJTUTHUYECKON
JUCCOLIMALIMM KHUCJIOT, IIEJ0YEeH M COJICH, MOJHBIC H
COKpaII¢HHBIC YPAaBHCHHS PEaKIMii HOHHOTO OOMEHa

1.4

pacKpbIBaTh CYIIHOCTb OKHUCIIUTENIBHO-
BOCCTAHOBHUTEJIBHBIX peakimit MOCPEJCTBOM
COCTaBJICHMS DJICKTPOHHOTO OaJlaHCca ITUX peaKIui

1.5

IIPOBOJIUTH PACU€THl [0 YPABHEHUIO XUMHUYECKOU
peakuuu

ITo Temam: «HemeTansl 1 ux COCIMHCHU) 1 «MeTtanbl
H UX COCAUHCHUA»

2.1

XapaKTepU30BaTh (omuchIBATD) oO1ue U
creuuuueckue XMMHYECKHUE CBOMCTBA NPOCTHIX H
CJI0KHBIX BELIECTB, MIOATBEPXKAasi ONMCAHUE PUMEPAMU
MOJIEKYJISIPHBIX u MOHHBIX ypaBHEHU U
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI

2.2

COCTaBJISITb YPABHEHUS PEAKLIUN, TOITBEPKIAAIOIINX
CyLIECTBOBAHUE TE€HETUYECKOU CBSI3U MEXITY
BELIECTBAMU PA3IMYHbIX KJIACCOB

2.3

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
WX CTPOCHHUS, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX
IPEBPAICHUI B PA3TUYHBIX YCIOBHUSAX

2.4

CIeNOBaTh MpaBWIaM  IIONb30BAHUS  XUMHYECKOU
OCyJIoll U J1abopaTOpHBIM O0OpPYJOBaHMEM, a TaKKe
IpaBMIaM OOpaIlleHUs ¢ BEIIECTBAMH B COOTBETCTBHUM C
WHCTPYKIIUSMHA TI0  BBITIOJIHEHUIO  J1aOOpPaTOPHBIX
XUMUYECKHX OIBITOB IO TOJIYYEHUI0 U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa M YIJTIEKUCJIOrO Ta3a)

2.5

IPOBOJUTH PEAKITUH, TTOATBEPKIAIONINE KaueCTBCHHBIM
COCTaB PAa3TMYHBIX BEILIECTB: PACIlO3HABATH OIBITHBIM
nyTéM XJOpHA-, OpoMmja, Moaua, KapOoHaT, ¢ocdar,
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CHJINKAT, Cy.]IB(I)aT, T'MAPOKCUANOHBI, KATUOHBI aMMOHMA,
HOHBI HM3Y4YCHHBIX MCTAJJIOB, IPUCYTCTBYIOIIHMC B
BOJHBIX PACTBOpPAX HCOPraHNYCCKHNX BCIICCTB

[To Teme: «XuMUS U OKpY>Karolas cpeaay

3.1

PACKpPBIBATh CMBIC OCHOBHBIX XMMHYECKHX ITOHSTHIA:
[1JIK BemiecTBa; KOPpO3HUsi METAIIOB

3.2

NPUMEHSITh  OCHOBHBIE  OINEpPAIMU  MBICIUTEIBHOU
NESITEIbHOCTH — aHalu3 W CHHTE3, CpaBHCHHE,
000011IeHre, CUCTeMaTH3aIUI0, BBISBICHUE MPUYMHHO-
CIIEJICTBEHHBIX CBSI3€M — JIIs1 M3yUYEHUS CBOMCTB BELIECTB
U XUMHUYECKUX PEAKIUi; €CTECTBEHHOHAYUYHBIE METO/IbI
MO3HAHUA — HAOJII0JICHHE, U3MEPEHHUE, MOJICIUPOBAHHUE,
SKCIESPUMEHT (peaIbHbII U MBICICHHBIHN )
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IMMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

Hp OBepHeMLIﬁ AJIEMEHT COACPKaHUA

1

HepBOHa‘IaJ'IBHble XUMHUYCCKUEC ITOHATHUA

1.1

[Ipeamer xumuu. Ponp XUMHM B JKM3HM 4EJIOBEKa. XUMHS B
cucteMe Hayk. Tena u BemectBa. @U3MUECKUE CBOMCTBA BEILECTB.
ArperatHoe COCTOSIHUE BEILIECTB

1.2

[TousTe 0 Meronax MO3HAHUS B XUMHUH. YMCThIE BelEeCTBA U
cMecu. CriocoObl pa3zielieHus CMecei

1.3

ATOMBI W MOJEKYJIbl. XuUMUYecCKue 3yeMeHThl. CHMBOJIBI
XAMHAYECKUX DJIEMEHTOB. IIpocThle W CIOXKHBIC BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHUE

1.4

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHUMHYECKUX
AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BelEeCTB. OTHOCUTENbHAS
aToMHasi Macca. OTHOcUTENbHAST MOJIEKYJIsIpHAs Macca. MaccoBast
JI0JIs1 XMMUYECKOTO 3JIEMEHTA B COEAMHEHUN

1.5

KonunuectBo BemectBa. Mousib. MonsipHas mMacca. B3auMocBsi3b
KOJIMYECTBA, MAacCChl M YHUCIA CTPYKTYPHBIX €IWHHUI] BEIIECTBA.
Pacuétel mo hpopMynaM XMMHUYECKUX COCTMHEHUI

1.6

DU3UYECKUE U XUMUYECKHUE SBJICHUS. XUMUYECKasd peaklus u e€
MPU3HAKUA. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHUMHUYECKHUE
ypaBHeHus. Knaccudukaimss XMuMUYECKUX peakiuil (COeIuHEHHUS,
pa3NoKEeHMs, 3aMEIIEeHUs, 0OMEHa)

1.7

XHAMUYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYI0M,
C mpaBwiIaMu pabOThI B JIAOOpATOPUHU U NpUEMaMH OOpaICHHS C
1abopaTOpHbIM ~ 000pyJOBaHUEM, HW3y4YE€HHE U  OIHCaHUE
(GU3UYECKUX CBOWCTB 0O0pa3OoB HEOPTaHWYECKUX BEIIECTB,
HaOmoneHne  (pusnueckux (IJIABJICHHE BOCKA, TasHUE JIbJA,
pacTupaHHue caxapa B CTYIKe, KUIICHUE M KOHJCHCAIUS BOJIbI) U
XUMUYECKHX (TOPEHUE CBEYH, TPOKATMBAHUE METHOM TIPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHUCIOTOH) SIBJICHUH, HAOJIIOJICHHE |
OMHMCaHUE TPU3HAKOB MPOTEKAHUS XMMHYECKUX peaKIHid
(pa3nokeHue caxapa, B3aMMOJICUCTBHE CEPHOW KHUCIOTHI C
xjaopugoM Oapus, pasnoxkenue ruapokcuna wmeau(ll) mpu
HarpeBaHWH, B3aUMOJICHCTBHUE XkKee3a ¢ pactBopoM conr meau( 1),
U3YUYEHHUE CIOCOOOB pa3jelieHus] cMecei (C MOMOIIbI0 MarHuTa,
(UIBTPOBAaHHUE, BEHIIApMBAHWC, AUCTHILLALMS, Xpomartorpadusi),
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IIPOBEJICHUE OYMCTKH ITOBAPCHHOM COJIN, HAOIIOJICHUE U OTIMCAHUE
pe3ynbTaTOB TMPOBEACHUSA OIbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUS MAacCHhl, CO3/1aHuE MOJIeJIeH MOJIEKYJI
(1mapocTepIKHEBBIX )

Baxneiimume npecTaBUTEIN HEOPTAHUIECKUX BEIIECTB

2.1

Bo3nyx — cmecs rasos. CocraB Bo3ayxa. Kucimopon — 3neMeHT u
npoctoe BemiecTBO. HaxokneHue Kuciaopoja B IPHUPOJE,
bu3nUecKkue MW XUMHYECKHE CBOWCTBA (PEAKIMU TOPEHHS).
Oxcunpl. Ilpumenenue kucimopomga. CrocoObl  TOMyYEHUS
KHUCIIOpOJa B Ja0OpaTOpuud M MPOMBIIIIEHHOCTH. KpyroBopor
kuciopoga B mpupoge. O30H — ammoTpornHas MoAudUKaIus
KHUCJIOPOJa

2.2

TeroBolr 3h(dexkT XUMHUECKOW peaKIud, TEPMOXUMHUYECKHE
ypaBHEHHUSI, IK30- U IHAOTCPMUUYCCKUE peaKiud. TOIUIMBO: YyroJb
Y METaH. 3arps3HeHre BO3AyXa, yCUIEHUE MapHUKOBOTO 3 dekTa,
pa3pylIeHUe 030HOBOTO CJOs

2.3

Bonopon — anemMeHT u npoctoe BemectBo. Haxoxaenue Bogopoaa B
npupojsie, (U3MYECKHe W XUMHUYECKHE CBOMCTBA, NPUMEHEHHE,
crocoObI monyueHus. KucioTel u conu

2.4

Mounsipablii 00bEM ra30B. Pac4€éTbl 10 XUMUYECKUM YPaBHEHUSAM

2.5

dusnyeckre CBOMCTBA BOJIbL. Boma kak pactBoputelb. PacTBOpHI.
HaceimieHHble ¥ HEHACBhIIEHHBIE PAacTBOPBI. PacTBOpUMOCTH
BEIIECTB B BOJIe. MaccoBasg [0yl BEIIECTBA B PACTBOpE.
Xumuueckue cBoicTBa Boabl. OcHoBaHus. Poib pacTBOpOB B
NPUPOJIE U B KU3HU 4eJoBeKa. KpyroBopoT BOABI B IPUPOJE.
3arpsisHeHHe NPUPOAHBIX BoA. OXpaHa M OYHMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanuss  Heopranmueckux  coequHeHuid.  OKCHIBI.
Kimaccudukanmmss  okcumoB:  coneobOpasyrome  (OCHOBHBIE,
KHCJIOTHBIE, aMm(pOoTepHbIe) U HecosieoOpasyromiue. Homenknatypa
OKCUJIOB. DHU3MYECKME W XUMHYECKUE CBOWCTBA OKCHIOB.
[TosyyeHne OKCHUJI0B

2.7

OcHoBanus.  Kmaccudukanuss ~ oCHOBaHWA:  MmMIETOYM U
HEpAacCTBOpPUMBIE  OCHOBaHMS.  HoMmeHKIarypa  OCHOBaHUM.
DOusznyeckue M XUMHUYECKHME CBOWCTBA OCHOBAaHUU. llomyueHue
OCHOBaHMU

2.8

Kucnorel. Knaccudukarmms xkuciaor. HomeHkiaTypa KHCIIOT.
DOU3NYECKNEe U XUMHUYECKHE CBOMCTBA KHCIJOT. Psa aKTMBHOCTH
meTajuioB H.H. bekerosa. [lomyuyenue Kucjiot

2.9

Comu. Howmenknatrypa cojeil. @PU3MYECKHE U XUMHUYECKHUE
cBoiicTBa cosieil. [loaydeHue cosen
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2.10

['eneTnyeckas CBsA3b  MEXIy KlacCaMM  HEOPraHUYECKHUX
COEIUHEHUN

2.11

XUMHAYECKHM  DKCHEPUMEHT:  KAYECTBEHHOE  OIPEIECICHUE
coZiep)KaHUsl KHUCIIOpOJa B BO3AyXe, IOJydeHue, coOupaHue,
pacrno3HaBaHUE W HM3y4YEHUE CBOMCTB KHUCJIOpPOJa, HAOIIOJCHUE
B3aMMOJICHCTBUA  BEIIECTB C  KHUCJIOPOJOM W  YCJOBUS
BO3BHUKHOBEHUSI W  TMpeKpamieHuss  ropeHus  (moxapa),
O3HAKOMJIEHHE C 00pa3liaMl OKCHUJIOB U OINHCAHUE UX CBOWMCTB,
MoJIyuYeHHe, coOupaHue, pacro3HaBaHWE M H3Yy4YCHUE CBOMNCTB
BOJIOpoJia (rOpeHue), B3aUMOJICUCTBUE BOJOpPOAA C OKCHUJIOM
Meau(ll)  (BO3MOXKHO  HMCIOJIB30BAaHME  BHUACOMATEPHUAIIOB),
HaOIIO/ICHWEe O00paslloB  BEIIECTB  KOJMYECTBOM 1 MOJIb,
HCCIIeIOBaHUE OCOOCHHOCTEH PacTBOPEHHUS BEIIECTB C PasIndHOM
PAaCTBOPUMOCTBIO, MPUTOTOBJIECHUE PACTBOPOB C OMpEIEIEHHON
MAacCCOBOM JIOJIEM PACTBOPEHHOIO BEUIECTBA, B3aUMOICHCTBUE
BOJII C MeTauiamMu (HaTpueM U Kajibluem) (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUATIOB), OTMPEACICHHE PacTBOPOB
KUCJIOT W WIEJIOYEH C TMOMOIIbI0 WHIUKATOPOB, UCCIICIOBAHUE
00pa3IoB HEOPTaHWYECKUX BEIISCTB Pa3JIMYHBIX KIAcCOB,
HaOJII0/ICHUE HM3MCHEHHUs OKpPAaCKH HWHJIMKATOPOB B PacTBOpax
KHUCJIOT U 1IeJI0Yel, u3yueHue B3aumojierictBus okcuaa meau(ll) c
pacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C METaJUIaMH, pEaKIui
HEeWTpanu3aluu, TMOJIy4YeHUE  HEPACTBOPUMBIX  OCHOBAHUH,
BBITECHEHHUE OJIHOTO METaslia IPyTUM U3 PACTBOpA COJIM, PEIICHUE
DKCIEPUMEHTAIBHBIX 3aJa4 MO0 TeMe «BaxHeWmue KiIacchl
HEOPraHUYECKUX COCIMHECHUIN

[Tepnoanueckuii 3akoH u Ilepuoanueckast cucrema XMMHYECKUX
aneMeHToB [[.1. MenneneeBa. CtpoeHne aTOMOB. XUMHAYECKas
cBs13b. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU

3.1

[lepBble TOMBITKH KIacCUPUKAUU XUMHUYECKUX DJIEMEHTOB.
[TonsiTie ©0 Trpynmax CXOJHBIX JIIEMEHTOB (ILEJIOYHBIE U
[IEJIOYHO3EMETbHBIE METaJUIbl, TaJOTeHbl, WMHEPTHBIE Ta3bl).
DJIeMEHTBhI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCHUIBI U
TUAPOKCHU/IBI

3.2

[lepuonnyeckuii 3akoH. Ilepumoguueckas cucTeMa XUMHUYECKUX
anementoB .M.  MenneneeBa.  Koportkomepuonnas  u
JUTMHHONIeproaHas popmsl [leprnonnyueckoit CHCTEMbI XUMUYECKUX
aneMmeHToB .M. MenneneeBa. Ilepuoas! u rpynnsl. PU3nYecKuin
CMBICII TOPSIAKOBOTO HOMEpa, HOMEpPOB MEPHOJAa M TPYIIIbI
JJIEMEHTA
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3.3

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M30Tombl. DA€KTPOHBI.
CtpoeHue D2IEKTPOHHBIX 000J04YeK aToMOB  TmepBbix 20
XAUMUYECKHUX 2nemMeHToB llepmommueckont  cucremsr  JI.M.
MenneneeBa. XapakTepuCTUKa XUMHYECKOTO JJIEMEHTa IO €ro
nonoxxeHuro B Ilepuonnyeckon cucreme [I.M. Menaeneesa

3.4

3aKOHOMEpPHOCTH UW3MEHEHHS paJnyca aTOMOB XUMHUYECKHX
AJIEMEHTOB, METAJUIMYECKUX W HEMETAUIMYECKHUX CBOMCTB MO
rpynnaM u nepuojamM. 3HadeHue llepmoamueckoro 3akoHa u
[Tepuoanyeckoil CUCTEMbI XUMUYECKUX JIEMEHTOB JUISl Pa3BUTHS
Hayku ¥ nipakTuku. [J[.M. MenaeneeB — y4€HbIN U rpakJIaHUH

3.5

Xumuyeckasi cBsi3b. KoBalieHTHast (moyisipHass U HEMOJISIpHAS)
CBSI3b.  DJIGKTPOOTPHUIIATEIBHOCTh ~ XMMHUYECKUX  DJIEMEHTOB.
HNonnas cBs3b

3.6

Crenenn OKHUCJICHHUSI. OKHUCIUTETFHOBOCCTAHOBUTEIILHBIC
peakuuu. [Iporieccsl oKucaEHUsI U BOCCTAHOBIEHUA. OKUCIUTENH
U BOCCTAHOBUTEIHU

3.7

XUMUYECKUN  JKCIIEPUMEHT: M3ydeHHe oOpas3IoB BEILECTB
METaJVIOB U HEMETAJVIOB, B3aUMOJICUCTBUE TUAPOKCHA LIUHKA C
pacTBopaMH  KHCJIOT W  IEJOYeHd, TPOBEJEHHUE  OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakiiuy pa3ioKeHHUsl, COSTMHEHMS)

9 KITIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COJAEPKAHUS

1

BemectBo 1 xumuueckas peakius. [loBTopenue

1.1

[lepuonnueckuit 3akoH. llepmoamueckas cucrema XHUMHUYECKHX
3JIEMEHTOB AN. Menneneesa. Crpoenue aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUM CBOWCTB XMMHYECKHUX 3JIEMEHTOB
IIEPBBIX TPEX MNEPUOAOB, Kalus, KIbLUHUSA U UX COCAUHCHUH B
COOTBETCTBUM C TIOJIO)KEHHUEM 3JIEMEHTOB B llepuoamyeckon
CHCTEME U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelIEeCTBA: BHJbl XHMHUYECKOHW  CBA3U. THIIBI
KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUINA KPUCTAJUIMYECKOM PEIIETKM M BHJIA XHMHUYECKOM CBS3H.
Knaccupukanmss u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB
(MexxgyHapoaHas W TpUBHAJbHas). XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K PA3JIWYHBIM KJaccaM HEOPTaHUYECKUX
COCIMHCHUM, TCHETHYCCKAs CBI3h HCOPTaHUYCCKHUX BEIICCTB
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1.3

Knaccudukanust XkMUYECKUX PEaKIIU 10 Pa3TUIHBIM MIPU3HAKAM
(Mo 4ucioy W COCTaBY YYAacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TermoBoMy d(hdexTy, Mo HU3MEHEHHIO CTENeHeW OKUCICHUS
XUMHUYECKHUX  JJIEMEHTOB, II0 OOpaTUMOCTH, TIO Y4YacCTHUIO
KaTajau3atopa). OJK30- U DHAOTEPMHUYECKHE  pEeaKIuu,
TEPMOXUMHUYECKHUE YpaBHEHUS. [IOHATHE O CKOPOCTH XUMUYECKOU
peakuuu

1.4

[TonsiTue 00 0OpaTUMBIX U HEOOPATHUMBIX XUMHUYECKHX PEAKLMUSX.
[ToHsiTHE O TOMOTE€HHBIX U TE€TEPOreHHbIX peakiusx. [lonarue o
XUMUYECKOM paBHOBecHH. (DakTophl, BIMSIOIIME HAa CKOPOCTh
XUMUYECKON pEaKLUHU U MOJ0KEHHE XUMUYECKOIO PABHOBECUS

1.5

OKHCITUTETLHO-BOCCTAHOBUTEIIBHBIC  PEAKIUU,  AJICKTPOHHBIN
OanmaHc OKHCITUTEIBHO-BOCCTAHOBUTETLHOU peaxIuu.
CocraBneHue YpaBHEHUM  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCTIOIH30BAaHMEM METO1a AIIEKTPOHHOTO OajaHca

1.6

Teopus dIASKTPOIUTHYSCKOM IUCCOLMAIMH. IJCKTPOIUTHI H
HEAJICKTPONIUThL. KaTuoHBI, aHUOHBI. MeXaHWU3M JAUCCOIUAIIUU
BEIIECTB C PA3JUYHBIMU BHUJAMU XUMHUYECKOW CBs3u. CTENeHb
nuccorpanuu. CuHIbHBIE M cjla0ble 3JICKTPOIHMTHI. Peakmuu
MOHHOTO OOMeHa. Y cIoBUsI MPOTEKAHUSI PEaKI[Mii HOHHOTO 0OMEHa,
MOJIHBIC Y COKpaII¢HHbIC MOHHBIC YpaBHEHHS peaknuii. CBoiicTBa
KHCJIOT, OCHOBaHMH W COJied B CBETE€ MpEICTaBICHUH 00
AJIEKTPOJIUTHYECKON aucconanuu. KadecTBEHHBIE peakuuyd Ha
noHkbl. [IoHsITHE O THApPOIN3E CONEr

1.7

XUMHUYECKUN  DKCIEPUMEHT: O3HAKOMIIEHHE C  MOJIEIISIMHU
KPUCTALINYECKUX PEIIETOK HEOPTaHUIECKUX BEIIECTB — METAJLJIOB
1 HeMeTawioB (TpaduTa M aiMasa), CIOKHBIX BEIIECTB (XJ0opHaa
HATpHs), HCCICAOBAHUE 3aBHCHMOCTH CKOPOCTH XHMHYECCKOU
peaKIui OT BO3JCHCTBHUS Pa3IMUHBIX (DAKTOPOB; HCCIICIOBAHUC
3JIEKTPOIIPOBOTHOCTH pacTBOpPOB BEIICCTB, mporecca
JTUCCOIMAIIMM  KHCJIOT, Iejiodyed u  coyieh  (BO3MOYKHO
HCIIOJIb30BAaHUE  BHUJEOMATEPUATIOB);  MPOBEJCHUE  OIBITOB,
WLTIOCTPHUPYIONIUX TPHU3HAKK TIPOTEKAHHWS PEAKIMH HOHHOTO
oOMeHa (oOpa3oBaHHME OcaJKa, BBIJCICHHE Ta3za, 00pa30BaHHC
BOJIbI); OIIBITOB, HIIIOCTPUPYIOIIHUX HPHUMEPHI OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakui (TOpeHHe, PeaKIMu pPa3IoKCHUS,
COCJMHEHHMS); pacClO3HaBaHWE HEOPTaHWYECKUX BEIIECTB C
IIOMOIIBI0  KAaueCTBCHHBIX pEaKIMi Ha HOHBI, pEHICHUC
AKCIIEPUMEHTAJIBHBIX 33J1a4

HemeTannsl n ux COCAMHCHUA
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2.1

OOmiass xapakTepucTuka TajgoreHoB. OCOOCHHOCTH CTPOSHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U
(bu3UYeCKUe CBOWCTBAa MPOCTBIX BEIIECTB — TaJOTCHOB.
XUMHUYECKHE CBOWMCTBA Ha NpHUMeEpe XJopa (B3aUMOACHCTBHE C
MeTaJlJIaMH, HeMeTaJlIlaMH, 1ejaodamu). Xsopoojaopoa. CosnsiHast
KUCJIOTA, XHUMHUYECKHE CBOMCTBA, IIOJIy4Y€HHE, MPUMEHEHHE.
JleiicTBHEe XJiopa M XJIOPOBOJOPOJAa HAa OpraHM3M YeJIOBEKa.
Baxneimue XJopuabl M UX HAXO0XKACHHUE B MPUPOJIE

2.2

O6mas xapaktepuctuka 37eMeHToB VIA-rpymmbel. OcoGeHHOCTH
CTPOCHUS aTOMOB, XapaKTEepPHbIE CTeNeHU OKuciieHusl. CTpoeHue u
¢dbu3YeCcCKrue CBOWMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M CEPBHI.
AnnotponHble MOAU(PUKAIMKM KUCJIOPOJAa U Cepbl. XUMHUYECKHE
cBoiictBa ceprl. CepoBomopoj, CTpoeHHe, (U3UUECKHe U
XUMU4eckue cBoiicTBa. OKCHUIBI Ccepbl KaK MpeCTaBUTETU
KHUCJIOTHBIX OKCUJI0B. CepHas KuciioTa, GU3NIeCKUe U XUMUIECKUE
cBoiicTBa (oOmMe Kak TpeACTaBUTENS Klacca KHUCIOT U
creudduueckue). XUMHUUECKHE PEAKLUH, JIeKAIIUE B OCHOBE
MPOMBIIUICHHOTO  Coco0a  TMOJYYEHUsS]  CEPHOM  KHUCIOTHI.
[Ipumenenue. Conu CepHOM KUCIOTHI, KAUECTBEHHAsI pEaKIUsl HA
cynbdar-uoH. HaxoxneHnue cepbl U €€ COeAMHEHHU B MPHUPOJIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAOUIEH Cpedbl COEAUHEHUSIMU
cepbl (KUCIOTHBIE TOXIHU, 3arps3HEHHE BO3JyXa M BOJOEMOB),
CIOCO0BI €Tr0 MPEeA0TBPAIICHUS

2.3

Oobmiast xapakrepuctuka s1eMeHToB VA-rpynmbl. OcoObeHHOCTH
CTPOCHHUS aTOMOB, XapaKTEpHbIE CTEIEHU OKHUCIEHHUs. A3OT,
pacrpocTpaHeHUe B Tpupojie, (U3NYECKUE U XUMHYECKHUE
cBoiicTBa. KpyroBopoT a3ota B mpupojie. AMMHAK, ero Gu3nuecKue
U XUMHUYECKUE CBOMCTBa, NoiaydeHue u mnpumenenue. Conm
aMMOHUS, UX (PU3HUYECKHE U XUMHYECKUE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUS. A30THasl KUCIOTa, €€
nojayudeHue, (U3MYECKUe W XMMHYECKHE CBOMCTBa (0OIMe Kak
MPEICTAaBUTENS KJlacca KHCIIOT U crenuduyeckue).
Hcmonp30BaHWE HUTPATOB U COJIEM AMMOHHS B KayeCTBE
MUHEPaJIbHBIX yA0OpeHuit. XUMHYECKOE 3arps3HEHUE
OKpY Xalollel cpelpl COCAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIU,
3arps3HEHHE BO3/yXa, MOYBHI U BOJOEMOB)

2.4

®docdop, amnorpornnsie Mogudukanuu docdopa, Guznyeckue u
xumuueckue cpoiicta. Oxcua dhochopa(V) u pochopnas kucmnora,
duznueckue U XUMUIECKUE CBOMCTBA, MoiyueHue. Mcrnonb3oBanue
dochaToB B KauecTBE MUHEPATbHBIX YA00pEeHHH
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2.5

Obmast xapakrepuctuka 37meMeHToB |V A-rpymmbel. OcobeHHOCTH
CTPOCHUS aTOMOB, XapaKTEPHBbIE CTEMEHU OKUCIEHUS. YTJIEPO/I,
AJJTOTPOIIHBIE MOAM(UKAIMK, PACTPOCTPAHCHWE B MPHUPOJIE,
dbuznvecKkue U XUMUYECKHe CBOMcTBa. AncopOuus. Kpyrosopot
yriepoga B mnpupoiae. Oxcuabl yriepojaa, ux Qusnueckue u
XUMHAYECKHUE CBOMCTBA, JCWCTBUE HA JKUBBIC OpPTaHU3MBI,
MOJTYyYeHHE U MPUMEHEHUE. DKOJIOTHYECKHE TPOOIEeMbl, CBA3aHHBIC
¢ okcugoMm yraeponaa(lV); rumoresa rio0adbHOrO0 MOTEIUICHUS
KJIMMaTa; MapHUKOBBIN 3D PeKkT. YroibpHas KUCIOTA U €€ COMH, UX
dbuznyecKre U XMMHUYECKUE CBOMCTBA, MOJTYUYECHUE U IPUMEHEHHUE.
KauectBennasi peakmusi Ha KapOoHaT-vOHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIhCKOM
XO034UCTBE

2.6

[lepBoHauanbHBIC TOHATHS 00 OPraHMYECKHX BEIIECTBaX KakK O
COEMHEHMIX yriiepoja (MeTaH, 3TaH, dTUJICH, alleTWICH, dTaHO,
DIMIEPUH, YKCyCHas Kuciota). MX coctaB U XHMHYECKOE
ctpoenue. [loHsTHe 0 OMOJOTHMYECKH Ba)KHBIX BEIIECTBAX: KHUPaX,
Oeskax, yrieBoJax — M X pOJIu B )KU3HU YesioBeKa. MatepuanbHOe
€JIMHCTBO OPTAaHWYECKUX U HEOPTraHMYECKUX COCAMHEHUIN

2.7

KpemHuii, ero pusznyeckue 1 XuMUIECKUE CBOMCTBA, MOIyYEHUE U
npumenenune. CoenuHeHusi KpeMHus B mpupone. OOmme
npeacTaBiieHuss 00 okcuae kpeMHus(1V) u KpeMHHEBOH KHUCIOTE.
Cunukatbl, HWX  WCMHOJb30BaHUE B  OBITY,  MEIUIIUHE,
IIPOMBILIJICHHOCTH. Ba)kHeWIIne CTPOUTENIbHBIE MAaTEPHAIbI:
KepaMHuKa, CTEKIO, IIEMEHT, OeToH, xene300eToH. IIpobiaemsl
0€30IacHOr0  KCIOJIb30BAaHUS CTPOUTENILHBIX MaTEpPUATIOB B
ITIOBCETHEBHOM KU3HU

2.8

XUMUYECKUH DKCTIEPUMEHT: U3yUEeHHE 00pa3lloB HEOPTaHUUECKUX
BELIECTB, CBOWCTB COJITHOW KUCJIOTHI; NMPOBEICHUE KAaYECTBEHHBIX
peakiuii Ha XJOpUI-UOHBI W HAONMIOJEHHWE TMPU3HAKOB UX
MPOTEKAHUS; OMBITHI, OTPAKAIOMINE (PU3NYECKHEe W XHUMHUECCKUE
CBOMCTBA raJIOT€HOB U UX COSMHEHUHN (BO3MOKHO HCIIOJIH30BAHUE
BHJICOMATEPHUAIIOB); O3HAKOMJIEHHWE ¢ OOpa3laMu XJIOPHUIOB
(raJloreHUJI0B); O3HAKOMJIEHME C oOOpasuamMu cepbl U €€
COEMHEHHUSIMU (BO3MOHO HCIIOJIb30BaHUE BHUACOMATEPHUAIIOB);
HaOJo/IeHne Tpoliecca OOyIJMBaHUs caxapa MOojA JCHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHUCJIOThI; M3y4YEHUE XUMHUYECKHUX
CBOMCTB  pa30aBlICHHOM  CEpHOW  KHUCJIOTBHI, IPOBEJCHUE
KaueCTBECHHOW peaKiny Ha Cylb(aT-uoH U HAOIIOIeHHE TIPU3HAKa
e€ MPOTEeKaHU; 03HaKOMJICHUE C (PU3NYEeCKUMH CBOMCTBAMHU a30Ta,
dochopa ™ wmX coenuHeHHMH (BO3MOKHO HMCHOJB30BAaHHE
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BHUJICOMATEpPHANIOB), o0Opa3mamMu  a3oTHIX U (ochopHbIX
yI00peHuil; moaydyeHue, cooupaHue, pacrio3HaBaHUE U U3yUYCHUE
CBOMCTB aMMHaKa; MPOBEJICHNE KAaYECTBEHHBIX PEAKLIHM Ha MOH
aMMOHUA U QocdaT-uOH U U3yUYECHUE MPU3HAKOB UX MPOTECKAHUS,
B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEbIO
(BOBMOJKHO  HCIIOJIb30BAaHUE  BUJIEOMATEPHUANIOB);  HU3YyUYECHHUE
MoJeNie  KpPUCTAIUIMYECKHMX  pemeéTok — anmasza, TIpadwura,
dyiepeHa;  O3HaKOMJIEHME  C  MPOIECCOM  aJacopOLuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM
IPOTHBOra3a; NojJyYeHue, cCoOupaHue, pacrlno3HaBaHUE U U3yUYEHUE
CBOMCTB YIJIEKHCIOTO rasa; MpOBEJACHUE KaueCTBEHHBIX PEaKIUI
Ha KapOOHAaT- M CWJIMKAT-UOHBI W U3y4YeHUE IMPU3HAKOB HX
IIPOTEKAaHUSA; O3HAKOMJIIEHME € IPOAYKUMEH  CWIMKATHOU
MPOMBIIIUICHHOCTH;, PEIlIEHNE IKCIIEPUMEHTAIBHBIX 3aa4 10 TEME
«BaxHele HeMEeTaJUIbl U UX COEJIMHEHUSD)

MeTauisl ¥ Ux COCIMHCHUA

3.1

OO6mias XapakTepUCTUKAa XUMHYECKUX DJIEMEHTOB — METAJJIOB Ha
OCHOBaHMM uX mojoxeHuss B [lepuwoanueckoir cucreme
xumudeckux smeMeHToB .M. MenaeneeBa U CTpOCHHUS aTOMOB.
Crpoenue metaminoB. Mertauinyeckas CBsSI3b M METALIMYECKAs
KpUCTaJIMYECKast pemeTKa. DIJIEKTPOXUMHUYECKUIN psn
HaIPsDKEHUN METaJlJI0B

3.2

dusnyeckrue 1 XUMHYECKHE CBOMCTBA MeTaliiaoB. OOIHe CriocoObl
MOJIyYCHHUS METALIOB. [TOHATHE O KOPPO3UH METAIOB, OCHOBHBIC
CrocoObl 3amuUThl WX OT Koppo3uu. CIuiaBbl (CTanb, YYTYH,
TIOpATIOMUHAN, OpOH3a) W WX TPUMCHECHHE B OBITY H
IPOMBIIILJICHHOCTH

3.3

[Ilenounsie MeTambl: MojoxkeHue B llepuomnueckor cucreme
xuMu4deckux 3neMeHToB .M. MenaeneeBa; CTpoeHUE UX aTOMOB;
HaxoXJeHue B npupojie. Puznudeckre U XUMUUECKHUE CBOMCTRA (Ha
npumepe HaTpus W Kanusa). OKCHUIbl U THAPOKCHIBI HATpHUS U
Kaaus. [IppuMeHeHe MEeJIOYHBIX METAIJIOB U MX COSJIMHEHUI

3.4

[[lenoyHno3emenbHbIE METAJIBI MAarHUM M KaJIbLUN: MOJIOKEHUE B
[lepuoguueckort  cucreme  xumuyeckux  anmemeHto .U
MenpeneeBa; CTpOEHHE HX aTOMOB; HAaXO0XJAECHUE B IPUPOJE.
DOU3NYECKUEe W XHUMHUYECKHE CBOMCTBA MarHusi W KaJIbLMA.
Baxwneiimme coeauHeHus Kaiablusl (OKCHUJ, THIAPOKCHI, COJIM).
JKEcTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI

3.5

AnromMuHMiL: nonoxkenue B Ilepuogudeckoil cucteMe XUMHUYECKHUX
anemeHToB JI.M. MenaeneeBa; CTpOCHHE aTOMa; HAXOXXICHUE B
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npupone. Duznyeckue HW XUMHUYECKHE CBOWCTBA aJIOMUHUA.
AmMdoTepHbIe CBOMCTBA OKCUJIA U TUAPOKCHIA ATTFOMUHUS

3.6

Keneszo: nonoxenue B Ilepuoamyeckol cHUCTEME XHMHUYECKUX
sanemeHToB [[.MI. MeHnneneeBa; cTpoeHHE aToMa; HaXOXICHUE B
npupojie. Puzndeckue u XUMHUYECKHE CBOMCTBA Kene3a. OKCHUIbI,
ruapokcusl u conn xkeneza(ll) u xenesa(lll), ux cocras, cBoiicTBa
Y MOJYYEHHUE

3.7

XHUMHUYECKHI SKCIIEPHUMEHT: 03HAaKOMIICHUE ¢ 00pa3liaMi METaJIJIOB
1 CIIJIaBOB, MX (PM3MYECKHMMHU CBOMCTBAMU, N3yUYCHHUE PE3yIbTaTOB
KOPPO3UH METAaJIJI0OB (BO3MOKHO HCITOJIb30BAHUE
BHJICOMATEPHUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS  OKCHJIA
KaJdbllUsi W HATpusi C BOAOM (BO3MOXKHO HCIIOJIb30BAaHHUE
BHJICOMATEPHAIOB), HCCICAOBAHUE CBONCTB JKECTKOH BOMBI;
mpoiecca TOPEHHMs  JKejle3a B KUCIopoJe  (BO3MOXKHO
HCIIOJIb30BaHUE BUJICOMATEPHUANIOB); TPU3HAKOB IMPOTEKAHUS
KAa4eCTBEHHBIX PEaKIUi Ha HMOHBI (MarHus, KaJIbIIHs, aJFOMHHUS,
nuaka, kene3a(ll) m xemesa(lll), memu(ll); wabmroaeHue wu
OIMCAHMUE TPOIIECCOB OKpAIMBAHUS IUIAMEHH HOHAMM HATpHs,
KaJus U KaJblMs (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB);
rccieaoBanrue aM(pOTEPHBIX CBOMCTB THAPOKCHJIA AITIOMUHHUS U
THAPOKCHUAA IIUHKA; PEIICHUE SKCIIEPUMEHTAJILHBIX 33/a4 10 TEME
«BaxkHenme MeTalIbl ¥ UX COSTMHEHUS

XuMHMS U OKpY Karolas cpeaa

4.1

HoBble maTepmanbl M TexHOJIOTHM. BemectBa W marepualbl B
IOBCEHEBHOM KU3HU YEJIOBEKa. XUMUS U 3[10poBbe. be3omnacHoe
HCIIOJIb30BaHNE BEIIECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas
MOMOIIb IPU XMMHUYECKHUX OKOTaX U OTPaBJICHUSX

4.2

OCHOBBI DKOJTOTHYECKON T'PAMOTHOCTH. XUMHUYECKOE 3arpsA3HECHHE
okpyxarmieit cpeapl  IIJIK. Poap Xumun B pelICHUH
sKoJIoru4eckux mpoodieM. [IpupoaHble HCTOYHUKH YTIEBOJ0POI0B
(yromb, mpUpOIHBIA Ta3, HEDTH), TPOAYKTH UX MEPepabOTKH, UX
pPOJIb B OBITY U MPOMBIIIICHHOCTH

4.3

XUMUYSCKHI DKCHEPUMEHT: H3yYeHHEe oOpa3IoB MaTepHajoB
(cTexyo, cIiaBbl METAJIOB, TOJIMMEPHBIC MAaTEPHAJIbI)
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IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBepPsAEMOro
TpeOOBaHMS

IIpoBepsieMble TPeOOBAHUSA K MPEeIMETHBIM
pe3yJbTaTaMm 0a30BOr0 YPOBHSI OCBOCHUSI OCHOBHOM
0o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOT'O 00111er0
oOpa3oBanusi Ha ocHOBe PI'OC

1

HpeI[CTaBJICHI/IC:

1.1

O TO3HAaBAEMOCTH SBJEHUW MPUPOJBI, TNOHMMAaHUE
OOBEKTUBHON 3HAYMMOCTH OCHOB XUMHUYECKOW HAyKU
Kak  00JacTM  COBPEMEHHOIO  €CTECTBO3HAHUA,
KOMIIOHEHTa OOHIell KyJAbTypbl M  MPaKTHYECKOU
NESATEIPHOCTH YEJIOBEKA B YCIOBHSIX COBPEMEHHOIO
oOllecTBa; MOHMMAaHUE MeCTa XUMHUM CpeIu JPYyrux
€CTECTBEHHBIX HAYK

1.2

O HayyHbIX METOAAxX IIO3HAHUS, B TOM YHCIE
SKCIIEPUMEHTAIIBHBIX UM TEOPETUUYECKHUX  METOJax
WCCJICIOBAaHUS BEIIECTB M HW3YYEHUS XUMHYECKHX
peakuui; yYMEHHE  HUCHOJIb30BaTh  MOACIH A
00BSICHEHHS CTPOCHHUSI aTOMOB M MOJICKYJI

1.3

o chepax npodeccuoHaATBLHOUN NeATETLHOCTH, CBS3aHHBIX
C XUMHEH H  COBPEMEHHBIMH  TCXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTHKCHUSIX XUMHUUECKON HAyKH, 9YTO
MO3BOJIAT OOYYArOIIMMCS pacCMaTpUBaTh XHMHIO Kak
chepy cBOEH Oy my1ei poheCcCUOHAIBHOM
JEATEILHOCTH U CJIeJIaTh OCO3HAHHBIN BRIOOP XUMHHU KaK
npodUILHOTO TpeMEeTa NPH Tepexoje Ha YpOBEHBb
CpeaHero oomero 0opa3oBaHms

Bnagenne cuctemoil XMMHYECKUX 3HAHUNW U yMEHHE
IMPUMEHATh CHCTEMY XWUMHUYECKMX 3HAaHUH, KOTOpas
BKJIIOYAET:

2.1

BaXHEUIIIME  XUMMYCCKHE  MOHSATHUS:  XHUMHUYECKUM
3JIEMEHT, aTOM, MOJIEKYJIa, BEILIECTBO, POCTOE U CII0KHOE
BEIIIECTBO, OJHOPOJHAA MW HEOJHOPOJHASI CMECh,
OTHOCUTEJILHBIE aTOMHAsi M MOJEKYJSIpHAas Macchl,
KOJIMYECTBO  BEIIECTBA, MOJb, MOJISIpHAas  Macca,
MOJISIpPHBIA OOBEM, OKCHUJ, KHUCJIOTa, OCHOBAaHHUE, COJb
(cpenHsis), XMMHUYECKasl pEeaKIns, peaKiMu COSIUHEHUS,
pEaKIIMU Pa3l0KCHMsS, PCaKIUM 3aMCIICHMS, PEaKIUH
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obmeHa, TerwoBOoM A(PPexT peakimu, 9IK30- H
SHJOTEPMUYECKHE PEaKIMU, PacTBOpP, MaccoBasi 0JIs
XUMUYECKOTO JIEMEHTA B COEIMHEHUHU, MAacCOBas I0JIsI U
MPOIEHTHAs! KOHIICHTPAIMs BEUIECTBA B PACTBOPE, SIIPO
aToma, SJICKTPOHHBIA CJIOM aToMa, aTOMHasi OpOUTAJIb,
paguyc aToma, BAJIEHTHOCTb, CTENEHb OKUCIECHUS,
XUMUYECKasl CBSI3b, AIIEKTPOOTPULIATEIILHOCTb, MOJISPHAS
U HEMOJISIpHAsl KOBAJICHTHAs CBsI3b, HMOHHASI CBS3b,
METaJUIMYeCKasi CBS3b, KPUCTAJUIMYECKAsh pEeIIETKa
(aToMHast, MOHHAs, METAJUTMUECKAsi, MOJICKYJISIpHASI ), HOH,
KaTHUOH, AaHHWOH, DJJEKTPOJUT U  HEAJIEKTPOJIHUT,
ANEKTPONIUTUYECKAS JTUCCOLMALIUS, PEaKUUU HOHHOTO
00MEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,
OKUCJIUTEIh W  BOCCTAHOBHUTEIb, OKHUCIEHHUE W
BOCCTaHOBJICHHUE, JIEKTPOJIN3, XUMHUUYECKOE PaBHOBECHE,
oOpaTiMbple ¥ HEOOpaTHUMbIE pEaKIHUH, CKOPOCTb
XAMHUYECKOM peakunu, kKataimszarop, [IJIK, xopposus
METAJUIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUS
Maccel, nepuoanueckuii 3akoH J[.11. MenneneeBa, 3aKkoH
MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TEOPUU XUMHU: aTOMHO-MOJICKYJISIpHAS TEOPHS, TEOPHS
AIEKTPOJTUTUYECKON TUCCOLIMAITUN

Bnanenne oCHOBaMM  XMMHYECKOW  TI'PaMOTHOCTH,
BKJIIOYAIOIICH:

3.1

YMEHHE IPABUWIBHO HCIIOJIB30BaTh N3y4YECHHbBIE BEIIECTBA
U Matepuaibl (B TOM YMCJIE MUHEpalIbHBIE YIOOPEHUS,
METaJUIbI ¥ CILIaBbl, IPOYyKThI HEPEPaOOTKH MPUPOIHBIX
MCTOYHHUKOB YIJIEBOJOPOJOB (yIJIs, NPUPOAHOrO rasa,
He(TH) B OBITY, CEILCKOM XO3HCTBE, HA MPOU3BO/ICTBE
¥ TOHUMAaHKE 3HAYEHUS KUPOB, OCJIKOB, YTJIEBOJOB /s
OopraHu3Ma yejoBeKa; yMEHHUE MPOTHO3UPOBATh BIMSIHUE
BEIIECTB M XHMMHUUYECKHX IIPOLIECCOB HAa OpraHu3M
YEJIOBEKA U OKPYKAIOIYI0 IPUPOIHYIO Cpesy

3.2

YMEHHME HHTEIPUPOBATh XHUMHUYECKHE 3HAHHUS CO
3HAHUSMHU JPYTUX YUEOHBIX MPEIMETOB

3.3

HaJIUYUe OMNbITa paboThl C Pa3IUYHBIMU HUCTOYHHKAMU
uHpopmManmu 1Mo XuUMUM (HaydyHas W HAy4yHO-
HOMyJisipHas JIMTEpaTypa, CJIOBapu, CIPABOYHUKH,
MHTESPHET-PECYPCHI)
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yMeHHe OOBEKTHMBHO OIEHHUBATh HMH(POPMAIUIO O
BEIIECTBAX, WX IMPEBPALICHUSAX U MPAKTUYECKOM

3.4 NPUMEHEHUU U YMEHHE UCIIOJIb30BaTh €€ ISl PEUICHUS
y4eOHO-TI03HABATEIHHBIX 33724
Bnanenne ocHOBaMM TOHSATHUMHOrO  amnmapara H
CUMBOJIMYECKOTO fA3bIKA XHWMHH ISl COCTaBJICHUS

4 dbopMys1  HEOpPraHMYECKMX  BEIIECTB, YpPaBHCHUU
XAMUYECKHUX  PEaKUuii;  OCHOBAMH  XHMHUYECKOU
HoMmeHKIaTyphl (IUPAC u TpuBHaabHOMN)
YMmeHne OOBACHATh CBS3b IIOJIOKEHHUS DJJIEMEHTa B
[lepuonnyeckou CHCTEME Cc YHUCJIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI AaTOMOB XUMHYECKHUX

5 3JEMEHTOB (COCTaB M 3apsa sjapa, oOImee Yucio
AJIEKTPOHOB),  paclpelelieHUeM  JJIEKTPOHOB  TIO
DHEPreTUYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX
MEPUOJIOB, KATUS M KAIBITHS
[IpencraBnenue o0  TMEPUOAMYECKONM  3aBUCHUMOCTH
CBOWMCTB XUMHMUYECKUX DJJIEMEHTOB (paauyc aroma,

5 AJEKTPOOTPUIIATEILHOCTh), IPOCTBIX M  CIIOKHBIX
BEILIECTB OT IOJOKEHUS IEMEHTOB B [lepnoaumueckoi
cucteMe (B MaJIbIX MEPUOIaX U TIIaBHBIX MOATPYIIAX) U
AJIEKTPOHHOT'O CTPOSHHUSI aTOMa

7 YMenue kiraccuuImpoBaTh:

7.1 XUMHUYECKHUE SITEMEHTBI

7.2 HEOpPraHMYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEaAKIINU

8 YMeH#e onpenensiTh:

81 BAJICHTHOCTh M CTENEHb OKHUCICHHUS XHUMHYECKUX
AJIEMEHTOB, 3apsiJ HOHA

8.2 BUJI XUMHYECKOW CBSI3M W THUIl KPUCTALIMYECKOU
CTPYKTYPBI B COCTMHEHUSX

83 XapakTep cpelibl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT,
OCHOBaHHI)

8.4 OKHCJIUTEb M BOCCTAHOBHUTEb

9 YMeHue xapakTepu3oBaTh (U3NYSCKHE W XHUMHYCCKUE
CBOMCTBA:
MPOCTBIX BEIIECTB (KHCIIOPOJ, 030H, BOJOPOJ, rpadur,

9.1 anMas, KpeMHHH, a3oT, (ocdop, cepa, XJop, HATPUH,

KaJIui, MarHui, KaJIbIIMH, aTFOMUHUHN, KeJ1e30)
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CJIOKHBIX BEIIECTB, B TOM YMCJIE UX BOJHBIX PaCTBOPOB
(Boma, aMMUaK, XJI0pOBOJIOPO/I, CEPOBOIOPO/I, OKCHUJIBI U
rugpokcupl MetaiuioB |-IIA rpynm, amtomunus, meau

9.2 (1), nmaka, xene3a (1l u 1), okcunsr yraepoaa (I u 1V),
kpemuus (1V), azora u ¢pocdopa (1l u V), cepwt (IV u
V), cepHucrtas, cepHas, a30TUCTas, a30THasd,
dbocdopHas, yroipbHas, KpDeMHHEBAsI KUCI0Ta U UX COJIH)
IIPOTHO3UPOBATh M XapaKTePHU30BaTh CBOMCTBA BEIICCTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS, IPUMECHEHHUE

9.3 BEIICCTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTB
MPOTEKAHUS XHUMHUYECCKUX TPEBPAICHUNH B Pa3IUIHBIX
YCIOBHUSX

10 YmMenue COCTABIATE ~ MONCKYIAPHBIE M HOHHbBIC
ypaBHEHHS PEaKIUid, B TOM YHUCJIE:

10.1 peaKIfii FOHHOTO0 OOMEeHa

10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEILHBIX PeAKITUH

103 WJLTIOCTPHUPYIONTUX XUMUYECKHE CBOWCTBA W3YUYCHHBIX
KJIACCOB (TPYIIT) HCOPTAaHUYECKHX BEIICCTB

104 MOJTBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBS3h MEXKIY

' HUMH

11 YMeHne BEIYUCIISITH (IPOBOIUTH PACUETHI):
OTHOCUTEIIBHYIO MOJICKYJISIPHYIO YW MOJISPHYIO MacChl

111 BEIIIECTB, MACCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B
COCAUHCHUH

11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIISCTBA M €r0 Maccy, 00beM ra3oB
10 YpaBHCHHSAM XHMHYCCKHUX PEaKIUid M HaXOJUTh

11.4 KOJIMYECTBO BEIECTBAa, 00BEM M MacCy peareHTOB WU
IPOAYKTOB PEaKIIHH

12 Bnanenwne (3HaHNWE OCHOB):
OCHOBHBIMH METOJaMHU HAyYHOTO MTO3HAHUS
(HabmroieHUE, U3MepeHue, AKCIIEPUMEHT,

12.1 MOJICTUPOBAHUE) MPU U3YUYECHUU BEIIECTB U XUMUYECKUX
ABJICHUW; yMeHue chopmynupoBaTh MpoOIeMy H
MIPEJUI0KUTH ITYTH €€ PELLICHUS

122 Oe3omacHoil pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH,
XHMHUYCECKOH MOCY 10 M 1a00paTOPHBIM 000Dy IOBAaHUEM

123 npaBwiamMu 0€30IacHOrO0 OOpalieHus ¢ BEIICCTBAMH,

HCIIOJIB3YCMBIMHU B HOBCGHHCBHOﬁ KHM3HH, IIpaBHJIaMH
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NOBEeJCHHUA B LedsAX cOepekeHus 370pOBbS U
OKpYXarollle NPUPOJHOM Cpelpl; MOHWMAaHUE Bpena
(omacHOCTH) BO3JICMCTBUS Ha JKUBBIE OPTraHU3MBI
onpeeNéHHBIX BEIIECTB, CIIOCOOOB YMEHBUICHUS WU
IpEeAOTBPALICHUSI MX BPETHOTO BO3JICHCTBHUSI

13

Hanuumue IIPAKTHYCCKHUX HABBIKOB IUIAHHPOBAHUA H
OCYIICCTBJICHUA CICAYIOIMNX XUMHUYCCKUX
OKCIICPUMCHTOB!

13.1

U3y4YeHUE U omnucaHue (U3MYECKUX CBOMCTB BEILIECTB;
O3HAaKOMJIEHHE C (U3UUYECKUMU U XUMHUUYECKUMHU
SIBJICHUSIMM;  OIBITHl, WUIIOCTPUPYIOIIUE IPU3HAKU
MIPOTECKAHUSI XUMHUECKHUX PEAKLINI

13.2

U3YYCHHE CIIOCOOOB pa3jielieHus] CMecei

13.3

NOJIydYeHUE KHUCIOpOAa M M3YyYEHHE €ro CBOMCTB;
NOJIydeHUE BOJOpPOJA M M3YyYEHHE €ro CBOMCTB;
MOJIYUYEHHE YIIIEKUCIIOTO ra3a U U3yUYEHUE €ro CBOMCTB;
MOJTyUYeHHE aMMHUaKa U U3y4eHUe ero CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOM
JIOJIEH PAaCTBOPEHHOTO BEIIECTBA

135

NPUMEHEHUE HHAMKATOPOB (JJaKMyca, METUJIOpaHka U
dbenondTanenna) s onpeaesieHus XapakTepa cpe/ibl B
PACTBOpPAX KHUCJIOT U IICJIOYEH

13.6

UCCIIEIOBAHUE M OIIMCAHHUE CBOMCTB HEOPTraHUYECKUX
BELIECTB PA3JIMYHBIX KJIACCOB; U3YUCHHUE B3aUMOICHCTBUSA
KACIOT €  METAUIaMM,  OKCHUJAAMHM  METAJUIOB,
pacTBOPMMBIMM M HEPAaCTBOPUMBIMU  OCHOBAHUSIMH,
COJIIMHM; TIOJIyYEHHE HEpPAaCTBOPHUMBIX OCHOBAHUMU;
BBITECHEHHUE OJIHOTO METAJIJIa IPYyTMM U3 PacTBOPA COJIH;
UCCle0BaHNEe aM(pOTEPHBIX CBOWCTB THUIPOKCHJIOB
AJTIOMUHUS U LIMHKA

13.7

pelIeHue OKCIIEPUMEHTAJbHBIX 3aJa4 [0 TEMaM:
«OCHOBHBIE KJIACCHI HEOPIaHUYECKUX COCIUHEHUI;
«OneKTpoauTHYecKas Juccoupanusy; «BaxHeimue
HEMETAJUIBI U UX COEAUHEHUSY; «BaxkHenmme meTtamibl
U UX COCAUHEHUS»

13.8

XUMUYECKHE  DIKCHEPUMEHTHI, WJUTIOCTPUPYIOIITHE
NMPU3HAKK TIPOTEKAHWS PEAKIMHA HOHHOTO OOMEHa;
KaueCTBEHHBIC PEAKIIMH Ha MPUCYTCTBYIOIINE B BOTHBIX
pacTBOpax MOHBI: XJIOPHI-, OpPOMUI-, HOAUI-, CYyIb]aT-,
docdhar-, kapOoOHAT-, CHJIMKAT-aHUOHBI, THAPOKCHUJ-
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MOHBI, KATHOHBI aMMOHHSI, MAaTHUS, KAJIBIIHS, ATFOMUAHUSI,
xenesa (2+) u xenesa (3+), Menu (2+), IIMHKA

14 YMeHue:
NPEACTABIATh PE3yJbTaThl JKCIIEPUMEHTAa B (opMme
14.1 BBIBOJIOB, JOKAa3aTelIbCTB, TpauKoB W TaOIHI] H
BBISIBJIITh YMIIMPHUYCCKUEC 3aKOHOMEPHOCTH
yCTAaHABIMBATh CBS3M MEXIY peaTbHO HAOIIOTaCMBIMH
14.2 XUMHUYECKUMHU SIBJICHUSIMU u IIPOIIECCaMH,

IPOUCXOJSAIIMMA B MakpoO- U MHKPOMHpE, OOBSICHSATH
PUYMHBI MHOTOO0pa3us BEIIECTB




63

HEPEYEHD DJIEMEHTOB COAEPKXAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM IOCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUH

Kon

IIpoBepsieMblii 3J1eMEHT CO/IepPKAHMS

1

HepBOHa‘-Ia.HI)HbIe XUMHUYCCKHC ITOHATHA

1.1

Uuctele BemecTBa 1 cmecu. CrmocoObl pa3/ielIeHUs CMEcel

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue dieMEHThl.  CHMBOJIBI
XUMHYCCKHUX OJICMCHTOB. HpOCTI)IG " CJIOKHBIC BCIICCTBA.

1.3

Xumuueckass (¢opmyna. BajneHTHOCTP AaTOMOB XMMHUYECKHUX
anemMeHTOB. CTeneHb OKUCIEHUS

1.4

3aK0H MOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHOCUTENILHAS aTOMHAas
macca. OTHOCUTEIbHAS MOJICKYJIApHAasd Macca. MaccoBas J0JIA
XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHUH

1.5

KomnuectBo BemecrBa. Monbs. MonsipHasgs macca. MonspHbIn
00béM Tra30B. B3amMOCBsA3b KOJMYECTBAa, MAacChl M 4YHCIIA
CTPYKTYPHBIX €IMHUI] BEILIECTBA

1.6

DOU3NYECKNE U XUMHUYECKUE SIBJICHUSA. XMMUUYECKAS PEAKIUS U €€
MpPU3HAKUA. 3aKOH COXPAHCHUS MAacChl BEHIECTB. XUMHUUYECKUE
YPaBHEHUSI

Ilepnonnueckuil 3axkoH u Ilepuonnueckas cucteMa XUMHUYECKHX
sneMeHToB [[.. MenneneeBa. CTpoeHre aTOMOB

2.1

[Iepuoanueckui 3akoH. llepuoanueckass cucremMa XHMHUYECKHUX
anemeHToB JI.1. MenneneeBa. [lepuoasl u rpynmsl. Ousznueckuit
CMBICI MOPSAAKOBOIO HOMEpA, HOMEPOB IMEpHOAA W TPYNIIBI
dJIEMEHTA

2.2

Crpoenne atomoB. CoctaB aTOMHBIX s1ep. M30TONbBI. DNEKTPOHBI.
CtpoeHue AIIEeKTPOHHBIX 000I0UeK aTOMOB IMEPBBIX 20 XUMHUUE CKHX
aneMeHToB llepronnueckon cucremsl [[.1. MenaeneeBa

2.3

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB
NEpBbIX TPEX MEpUOAOB, Kaius, Kalblud (paauyca aTOMOB,
3JIEKTPOOTPUIIATEIBHOCTH, METAJUIMYECKUX W HEMETAJUTMYECKUX
CBOWCTB) M MX COEIWHEHUH B COOTBETCTBUU C IIOJIOKEHHUEM
31eMeHTOB B IleproinuecKkoil CUCTEME M CTPOCHUEM UX aTOMOB

CrpoeHue BemecTna

3.1

Xumudeckas cBs3b. KoBaneHTHas (ToJisipHast U HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMHYECKHUX AIEMEHTOB. IOHHAA CBSI3b.
MeTtanueckas CBIA3b
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3.2

Tunel  KPUCTALIMYECKHUX  pEemETOK  (aToMHas,  HMOHHAas,
MeTaJsIM4ecKasi), 3aBUCHMOCTb CBOWCTB BeIIeCTBA OT THIA
KPUCTAJINYECCKON PEIIETKHA U BUJA XUMUYECKOU CBSI3U

Baxneiiue IMpCaACTaBUTCIIN HCOPTaHNYCCKHUX BCIICCTB.
HewmeTannsl u ux COCIUHCHU. MeTajibl ¥ UX COCOAMHCHU A

4.1

Knaccudukanuss u HoOMEHKIaTypa HEOPTaHUYECKUX COCIMHEHUI:
OKCHUJIOB (C0JIE00pa3yIolie: OCHOBHBIC, KUCIOTHbIE, aM(pOTEPHBIE)
U HecoyieoOpa3ylolue; OCHOBaHUM (IIETOYM M HEPacTBOPUMBIE
OCHOBaHMS); KUCJIOT (KUCIOPOJCOAEpKalIie U OeCKUCIOPOIHBIE,
0JITHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJICH (CpETHUX M KHUCIIBIX)

4.2

du3nyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB-
HEMETAJIJIOB: BOJOPO/Ia, XJI0pa, KUCIOPO1a, Cephl, a30Ta, hocdopa,
yTIepoaa, KpeMHHUS

4.3

Ddusnyeckue M XHUMHUYECKUE CBOMCTBA MPOCTBIX BELIECTB-
METAJUIOB: JIUTHS, HATPUS, KU, MATHUSA U KaJblMs, aTIOMUHUS,
KeJiesa. NEKTPOXUMHUYECKUI PsiJl HANPSHKEHUH METAJJIOB

4.4

DU3NYECKUE U XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUN
HEMETAJLIOB: XJIOPOBOAOPOJAa, CEPOBOJIOPO]Ia, aMMHAKa

4.5

dusnyecKre 1 XUMUYECKHE CBOMCTBA OKCHJIOB HEMETAIIJIOB: CEPBI
(IV, V1), azora(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V),
kpeMmuus(1V). TToryyeHre OKCHIOB HEMETALIOB

4.6

Xummnueckue cBoiicTBa okcua0B: MeTauioB |A-IA rpynm, nuHka,
meau(11) u sxemesa(ll, 111). TTonydeHne OKCHIOB METAIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHUN W aM(POTEPHBIX THAPOKCHUIOB
(Ha TpuMepe THUAPOKCUIOB aTIOMHUHUS, OKele3a, IMHKa).
[TonyyeHue oCHOBaHMM ¥ aM(POTEPHBIX TUAPOKCHJIOB

4.8

OOmue XUMHUYECKHE CBOMCTBA KHCIOT: XJOPOBOJOPOIHOM,
CEepOBOJOPOIHON, CEPHUCTOH, CEpHOH, a30THOM, GoChOPHOMH,
KpEMHHEBOM, yroiapHOM. OcoOble  XMMHYECKHE  CBOWMCTBA
KOHIUEHTPUPOBAHHOW CEpPHOW H a30THOM KucioT. [lomyuyeHue
KHUCIIOT

4.9

OO01e XMMHUYeCKHe CBOMCTBA cpelHuX coiiei. Ilonydenue comeit

4.10

[lonydyenue, cobupaHue, pacro3HaBaHHE BOJIOPOJA, KHUCIOPOJA,
aMMHaKa, YIJIEKUCIIOro ra3a B JabopaTopuu

4.11

[lomyyenne amMmuaka, CEpHOM M A30THOM  KHUCJIOT B
IpOMBIIUIEHHOCTU. O011He crnocoObl OMYyUYEeHHs] METAJIIIOB

4.12

['eneTnyeckas CBSI3pb  MEXIy  KJIacCaMM  HEOPTaHUYECKHUX
COEIMHEHU U

XUMHUYECKHUE PEAKLINU




65

5.1

Krnaccudukanms XuMU4eCKUX peakiuii o pa3TuIHbIM TPU3HAKAM:
[0 YHWCIYy M COCTaBY YYacTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TermoBoMy d(MQexTy, N0 H3MEHEHHIO CTETICHEH OKHUCIICHUS
XMMHUYECKUX NIEMEHTOB

5.2

TeroBolr 3P heKT XUMHUYECKOW pEakiud, TEePMOXUMHYECKHE
ypaBHEHUSI. OKk30- u SHAOTEPMUYECKHE peaKIIuH.
TepMOXUMHUYECKHE YPaBHCHUS

5.3

OKHMCIUTETbHOBOCCTAHOBUTENbHBIE peakiuh. OKHUCIUTENIH U
BoccTaHoBUTENMM. [Iporiecchl OKUCIEHHSI W BOCCTAHOBJICHHS.
DJIEKTPOHHBIN 0ajTaHC OKUCIUTEIbHOBOCCTAHOBUTEILHON PeaKIUU

5.4

Teopust 3yekTpoIUTHUECKON aucconuanud. KaTHOHBI, aHHOHBI.
ONEeKTPOJIUTBI W HEdNEKTpoiuThl. CuiibHbIE U clla0bie
31eKTpoauThl. CTENEeHb AUCCOIMAIUN

5.5

Peakuuu wuOHHOTO oOOMEHa. YCIOBHS MPOTEKAaHUS peaKUui
MOHHOTO OOMEHa, IMOJHbIE U COKpPAUIEHHbIE MOHHBIE YpPaBHEHMS

peaKuuin

XUMHMSI 1 OKpY Karolas cpeaa

6.1

BemectBa u marepuanbl B MOBCEJHCBHOM KWU3HU YEJIOBEKA.
be3zonacHoe MCMONB30BAaHUE BELIECTB U XMMHUUYECKUX PEAKIIUN B
nabopaTtopuu u ObITy. [lepBasi mOMOIIb TPU XUMHUYECKUX 05KOTaX U
OTpPaBJICHUSX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpYKaromehd cpeapl (KUCIOTHBIE
JIOK]IM, 3arpsi3HEHHE TIOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €r0
npenoTBpamnicHus  llpemenbHas  AOMyCTUMAas — KOHICHTPAIIHS
BemecTs (I1/IK). Pons xumMuu B pemieHnr SKOI0THYECKUX TTPOOIIeM.
Y cunenue napHUKOBOTO 3¢ (deKTa, pa3pynieHre 030HOBOTO CII0s

6.3

[Ipumenenue cepsol, azora, docdopa, yriepoaa, KpeMHUSI U HX
COCIMHEHUI B OBITY, MEAUIIMHE, MPOMBIILICHHOCTH U CEIBCKOM
xo3siiicTBe. [IpuMeHeHne MeTauioB W CIUIaBOB (CTallb, YYTYH,
TIOpATIOMUHNAKM, OpoH3a) B OBITYy W MPOMBINIICHHOCTH HX
coenuHeHul. [IoHATHE O KOPPO3UH METAIIOB, OCHOBHBIE CITOCOOBI
3aIHUTHI UX OT KOPPO3HUHU

6.4

[IpupoaHbie UCTOYHUKH YTIEBOJIOPOJAOB (Yrojib, IPUPOIHBIN Ta3,
He(PTh), TPOAYKTHI UX MepepaboTku (OEH3UH), UX POJb B OBITY U
MPOMBIIICHHOCTH

6.5

[lepBoHayasibHblE TIOHATHS 00 OPTAaHMYECKMX BEIIECTBAX KaK O
COCJIMHEHMSIX yTiepoaa (MeTaH, 3TaH, 3TWICH, alleTWIEH, 3TaHOI,
TJIUIEPHH, YKCyCHast KUCIIOTa). [loHsaTHe 0 OHMOJIOTHUYECKH BaXKHBIX
BEIIECTBAX: KHMpaxX, OelKax, yIrieBoJaX — U HX POJU B KU3HU
YyeJI0BeKa
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7 PacuéTnr:
7.1 1o hopMyJiaM XUMHUYECKUX COCTUHEHUI
7.2 Macchl (MacCOBOM) JI0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHCHUSIM
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YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJLHOT'O
MMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1JIS1 VUEHUKA

» Xumus, 8 kinacc/ I'abpuensn O.C., OctpoymoB W.I'., CnagkoB C.A., AKIIMOHEPHOE
obmectBo «M3marensctBo «IIpocBenienue
» Xumus, 9 knacc/ I'abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKUE MATEPUAJIBI IS YUUTEJA

» Xumus, 8 kinacc/ I'abpuensn O.C., OctpoymoB W.I'., CnagkoB C.A., AKIIMOHEPHOE
obmecTBo «M3matenscTBO «IIpocBemnenner

» Xumus, 9 knacc/ I'abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3matennpctBO «IIpocBenienne»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

1. Interneturok.ru2. Videouroki.net3. Resh.edu.ru 4. Infourok.ru 5. Rosuchebnik.ru,
bubmmoreka [IOK
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