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[NOACHUTEJIBHAA 3AIINCKA

[Tporpamma no XuMHuM Ha ypOBHE OCHOBHOTO 00IIIero 00pa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylbTaTaM 0CBOSHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmrero obpazoBanus, npencrasieHHbIX B PT'OC OO0, a Takxe Ha ocHOBe (henepanbHON
paboueii mporpaMMbl BOCIIUTAHHS U C YYETOM KOHIICTILIUY MPETOaBaHus yueOHOTO MpeaMeTa
«XuMus» B oOpa3oBareabHbIX opranuzanusax Poccuiickoit @enepanuu.

[TporpamMma 1o XuMuu Ia€T MPEACTABICHUE O TEIIAX, O0IIEeH cTpaTeruy 00ydIeHHUs, BOCITUTAHUS
U pa3BUTHS 00yJaIOUINXCS CPECTBAMH y4eOHOTO NPEaMeTa, yCTaHABINBAET 00sI3aTeIIbHOE
IpeIMETHOE COAEPKaHKE, TPEAYCMAaTPUBACT PACHIPEIENICHNE €T0 110 KJIaccaM U
CTPYKTYPUPOBAHUC IO pasaciiaM U TEMaM NpPOoTrpaMMBbI IO XUMHH, ONIPCACIIACT KOJITMYCCTBCHHBIC
Y Ka4eCTBEHHBIC XapaKTEPUCTHKH COJIEPKaHMS, PEKOMEHIYEMYIO IO CIIeA0BaTEIbHOCTh
M3YyYEHUS XUMUHU C YIETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBA3€H, IOTUKH y4EOHOTO
Iporecca, BO3PACTHBIX 0COOEHHOCTEN 00yJatoIMXCsl, ONpe/IeNsieT BO3MOXKHOCTH IIpeIMeTa s
peanu3anuy TpeOOBaHUI K pe3ylibTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHOM MporpaMMBbl Ha
YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHus, a TAKXKe TPEOOBAHUI K pe3ylbTaTaM 0OydeHHsI XUMHUN
Ha YpOBHC ueﬂef/i HU3y4YCHUA ITPEAMETA U OCHOBHBIX BUI0B y‘Ie6HO-H03HaBaTeHBHOﬁ
JEeSITENIbHOCTH 00y4arolerocs o 0CBOEHUIO y4eOHOro cofep KaHMUs.

3HaHWE XUMHUU CITY)KHT OCHOBOU TSI (JOPMHUPOBAHHS MUPOBO33PEHHUS 00YyUaIOIIET0Cs, €T0
MPEJCTaBICHUI O MaTepUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT POPMHUpYEMBbIE XUMHEH
MIPEJCTaBICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTUH U 00 3BOIIOIMH BEIIECTB B MIPUPOJIE, O MYTIX
pelieHns mo0anbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEPTeTUYECKOH, MUIIIEBOM M SKOJIOTHYECKON 0€30MacHOCTH, IPOOJIeM 3IpaBOOXPAHCHHS.

N3yuenne xumuu:

CIOCOOCTBYET peain3alii BO3MOXKHOCTEH /711 caMOpa3BUTUA U GOPMHUPOBAHUS KYIIBTYPbI
JUYHOCTH, e€ o01Ieil 1 PyHKIIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (bOpMHpOBaHI/IC MBIIIJICHUS U TBOPYCCKUX CIIOCOOHOCTEH O6yLIaIOH_II/IXCH,
HaBBIKOB UX CaMOCTOSTCIbHON y‘lC6HOI>i ACATCIIBHOCTH, SKCIICPUMEHTAJIBHBIX 1
HCCICO0BATCIBbCKUX }/MCHI/Iﬁ, H606XOI[I/IMBIX KaK B IIOBCEIHEBHOMU KHN3HHU, TaK U B
HpO(bGCCHOHaHBHOﬁ JACATCIIBHOCTH,

3HAaKOMHUT CO CHCI.[PI(l)PIKOfI HAQYYHOTO MBIIJICHUS, 3aKJIAAbIBACT OCHOBBI HCJIOCTHOI'O B3IUIA1a HA
CAUHCTBO IMPUPOJbI 1 YCTIOBCKA, ABIACTCA OTBECTCTBCHHBIM J3TAIllOM B (bOpMI/IpOBaHI/II/I
eCTeCTBeHHO_"HaquOﬁ Ir'paMOTHOCTH o6yqafoumxc;1;

CHOCO6CTByCT (I)OpMI/IPOBaHI/II-O HONEHHOCTHOI'O0 OTHOHICHH K CCTCCTBCHHO-HAYYHBIM 3HAHUAM, K
pupoac, K 4€JIOBCKY, BHOCUT CBOH BKJIaJ B DKOJIOTHYECKOE o6pa30BaHHe o6yqafou11/1xc;1.

Z[aHHLIC HaITpaBJICHUS B 06y‘-IeHI/II/I XUMHH 00€CIICUMBAIOTCS CHCHH(l)HKOP’I COACPIKAHUA yqe6H0ro
npeamera, KOTOpBII\/'I SABJIACTCA IEAArOTUYCCKU aJalITUPOBAHHBIM OTPAKCHUCM 0a3oBoi HAyK1
XUMHH Ha OHpCIICJ'IéHHOM aramne eé Pa3sBUTHA.



Kypc xuMuu Ha ypoBHE OCHOBHOTO 001IIET0 00pa30BaHMsl OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIIMMHCS CUCTEMBI IEPBOHAYATIBHBIX TOHATHI XMMHH, OCHOB HEOPTaHUYECKOW XUMUU H
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBbIX OHITUNA OpPraHUYECKON XUMUU.

CrpyKkTrypa copepkaHusi MporpaMMbl IO XUMUHU c(pOpMUPOBaHA HA OCHOBE CUCTEMHOTO TOIX0/1a
K €€ nzyueHuto. CozepikaHue CKJIaIbIBa€TCsl U3 CUCTEMbI MIOHATUN O XUMHUYECKOM SJIEMEHTE U
BEIIECTBE M CUCTEMBI MOHATHI O XUMUYECKOW peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 110 IPUHLIKITY OCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUECKUX
IIPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO ™-MOJIEKYJISIPHOTO yY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— ITepuognueckoro 3axkona 1. 1. MenzeneeBa kak 0CHOBHOTO 3aKOHA XUMHH;
— YUCHUA O CTPOCHHWHU aTOMa U XUMHUYECKOU CBA3H,

— IpeACTaBIeHUHN 00 IEKTPOIUTUYECKON JUCCOIHAIINY BEIIECTB B PaCTBOPAXx.

TeopeTnyeckne 3HaHUS PaCCMaTPUBAKOTCS HA OCHOBE SMIIMPUYECKH MOJTYYEHHBIX U
OCMBICTIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEI0BATENBLHO OT OJHOTO YPOBHS K IPYrOMY, BBITTOJIHSIS
(GbyHKIMK 00BSCHEHUS ¥ IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOKHOCTEHN MPAaKTHYECKOTO
IIPUMEHEHHUS U NTOTYYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue nMporpaMMbl 10 XMMHHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHUECKOM
COCTAaBJISIONICH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOUN MPUPOIbI, IIEHHOCTHOTO
OTHOILIEHHUS K HAyYHOMY 3HaHHUIO U METOJ]aM MO3HaHUs B Hayke. M3yueHrne XUMHUU TPOUCXOTUT C
MIPUBJICYCHUEM 3HAHUN U3 paHee N3y4eHHBIX YUeOHBIX MpeaMeToB: «OKpYKaromuil MUP,
«buonorus. 5-7 knacce» u «dusnka. 7 Kiacey.

[Ipyu u3yyeHUu XUMHH MPOUCXOAUT (POPMUPOBAHUE 3HAHUIN OCHOB XUMUYECKOW HAYKH KaK
001acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM AeATEIbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. 3aa4a y4eOHOTO MpeMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUI — BaKHEUIINX (HAKTOB, MOHSATUH, 3aKOHOB M TEOPETUUECKUX
TIOJIO’KEHU, TOCTYIMHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, sI3bIka HayKu, B
MPHUOOIIEHUH K HAyYHBIM METO/IaM MO3HAHUS MPU U3yYCHHUH BEIIECTB U XUMUYECKUX PEaKLUid, B
(hOpMUPOBAHUU U PAa3BUTHUH MTO3HABATEILHBIX YMEHUHN U UX MPUMEHEHUHU B y4eOHO-
M03HABATENLHOM U y4eOHO-UCCIIEN0BATENbCKOM IeATEIHbHOCTH, OCBOCHUHU IIPAaBUIT 6€30MaCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCETHEBHOM KU3HU.

HpI/I HU3Y4YCHUU XMMHUU HAa YPOBHC OCHOBHOTO O6H.[6FO O6pa3OBaHI/IH Ba’>XHOC 3HAUYCHUC
HpI/IO6peJ'II/I TaKueC 1CJIu, Kak:

- (I)OpMI/IpOBaHI/IC HHTCIIJICKTYAJIbHO pa3BI/ITOI7I JINUYHOCTH, TOTOBOM K caMoo6pa30BaHmo,
COTPYAHHUUICCTBY, CaMOCTOATCIIbHOMY NIPHUHATHIO peH.IeHPIfI, CIIOCOOHO AAalTUPOBATHCS K
6LICTpO MCHANOIHUMCS YCIIOBUSAM KU3HU;

— HaIIPpaBJICHHOCTH OGy‘-ICHI/I}I Ha CUCTEMATUYCCKOC HpI/IO6H_[CHI/Ie O6yanOIJ_II/IXC}I K
CaMOCTOSATEIbHOM MO3HABATEIILHOM ACATCIIbHOCTH, HAYYHBIM MCTOJaM IMO3HAHUS,
(bOpMI/IpyIOH_II/IM MOTHUBALIUIO U PA3BUTHC CIIOCOOHOCTEH K XUMMUH,



— o0ecrieueHne YCIOBHIA, CIOCOOCTBYIOIINX TPUOOPETECHUIO OOYJAFOIIUMHUCS OTIHITA
pa3zHo00pa3HOM NEeSTEILHOCTH, MO3HAHUS ¥ CAMOIIO3HAHMSI, KITFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAYCHUC JISA pa3JIMIHBIX BUIOB JACATCIIBHOCTU,

— ¢opMupoBanue o0IIeH (GYHKIIMOHATHHOU U €CTECTBEHHO-HAYIHON I'PaMOTHOCTH, B TOM YHCIIC
YMEHUN OOBACHSITH U OLICHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCTIONB3Ys 3HAHUSI U OTIBIT,
TIOJTY4€HHBIC MTPU U3YYCHUH XUMUHU, IPUMEHSATh UX MPU PEUICHUHU TPOOJIEM B IIOBCETHEBHOM
YKU3HU U TPYAOBOM JNEATEIbHOCTH;

— ¢opMupoBaHUE Yy OOYIAFOIIUXCS TYMaHUCTUICCKUX OTHOIICHHA, TOHUMAHUS [IEHHOCTH
XUMUYECKUX 3HAHUH I BHIPAOOTKH SKOJIOTHUECKH 11€71€CO00Pa3HOTO TOBEACHUS B OBITY U
TPYAOBOM JIEATEIIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOLIEH MPUPOTHOMN
Cpelsl;

— pa3BUTHE MOTUBAIUU K OOYUCHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOEHHUS 00II€UETI0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
poQuIIsS U HAITPABJIEHHOCTH JajbHeHIIero oo0y4eHus.

OO6mree yncao YacoB, OTBEIEHHBIX ISl U3y4EHUs XUMUH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocTanisier 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 yaca B HEJIETIO).

COAEP/KAHUE OBYYEHUA
8 KJIACC
IlepBoHayabHBbIC XMMHYECKHE TOHATHSA

HpeI[MeT XuMuH. Pojlb XUMUH B )KH3HH YEIOBEKA. XHMHS B CHCTEME HayK. Tema u BCIIECTBA.
duznyeckre cBOMCTBA BCIIIECTB. ArperaTHoe cocTosiHME BemecTB. [lonsaTre o METOod4ax
MMO3HAHUS B XUMHH. YHCThIC B€IIECTBA U CMECH. Cnoco0bl pasaciCHusd CMeceH.

ATOMBEI U MOJICKYJIBI. Xumuueckne 3eMeHThl. CUMBOJIBI XUMHYECKHUX 3JIEMECHTOB. HpOCTBIe n
CJIOXKHBIC BE€IICCTBA. ATOMHO'MOJ'IeKy.TIHpHOG YUYCHHC.

XumMuueckas (I)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 2JIEMEHTOB. 3aKOH IIOCTOSTHCTBA
COCTaBa BCUICCTB. OTtHocuTeabHas aroMHasg Macca. OTHOCUTENIbHAS MOJICKYJIIpHAasA Macca.
MaccoBas 10J1s1 XMMHAYECKOI0 3JIeMEHTa B COCIMHEHUU.

KomnuaectBo BeliecTBa. MoJb. MOJ'I}IpHa}I Macca. BzaumMocBs3b KOJIMYCCTBA, MAaCChbl U YHCJIa
CTPYKTYPHBIX CAUHULL BCIICCTBA. PacuéTtrl o (I)OpMYJ'IaM XHMHUYECKUX COEIMHEHUI.

dusznyecKrue U XUMUYECKHE SBICHUS. X UMHUYESCKast peaknuug u eé IMPU3HAKU. 3aKkoH COXpaHCHUA
MAacChl BEIIECTB. XUMHUYCCKHUE YpaBHCHUS. Knaccmbnxaunﬂ XUMHNYCCKUX peaKquI (COG,Z[I/IHCHI/IH,
Pa3JI0KCHU, 3aMCIICHN A, 06MCHa).

Xumuueckuit Ikcnepumenm:



3HAaKOMCTBO C XUMHUYECKOHU MOCYI0M, MpaBUiIaMH pabOTHI B JIAOOPATOPHU U TPHEMAMU
oOparienus ¢ 1a6opaTopHbIM 000PYIOBaHUEM, U3YUCHHE U ONTUCaHNE (PU3UUECKUX CBOMCTB
00pa31oB HEOPraHUYECKUX BEIIECTB, HaOMOAeHnEe (PU3NYecKuX (IJIaBICHHE BOCKA, TAasHHE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KUIIEHUE U KOHAEHCAIMs BO/Ibl) U XUMUUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBAaHUE MEIHOM ITPOBOJIOKH, B3aUMO/ICHCTBUE MEJIa C KUCIIOTOM) sIBIIEHUH, HaOJIoieHNE U
ONMCAHNUE NPU3HAKOB IPOTEKAHUS XUMUYECKUX peakluil (pa3yiokeHue caxapa, B3auMOIEHCTBHE
CEpHOM KUCJIOTHI C XJIOpUIOM Oapusi, pazoxenue ruapokcuaa meau (1) mpu mHarpeBanuu,
B3aUMOJICUCTBHE kele3a ¢ pacTBopoM cosid Meau (II), m3ydenue cnocoO0B pazaeneHus: CMECei:
C MIOMOILIBIO MarHUTa, (PUIBTPOBAHKE, BBIMIAPUBAHKE, JUCTUIUISILMS, XpoMarorpadus,
MIPOBEJICHHE OUUCTKU MTOBAPEHHOM oM, HAONIOAEHNE U OTIMCAHNUE PE3YIIbTATOB NMPOBEACHUS
OTIbITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3/JaHUE MOJIEIEeH MOJIEKY
(1IapocTep)KHEBBIX).

Baxnelinme NPEACTABUTEC/IN HEOPraHUYEeCKUX BEIICCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucmoposg — 35eMeHT 1 TpOCTOE BEIIECTBO.
Haxoxxnenue kucinoposaa B mpupojie, pusndeckre u XMMHUYECKUe CBOMCTBA (PeaKuu TOpEeHus).
Oxcuppl. [Ipumenenue kucnopoaa. CriocoObl mosydyeHus: KUCIopoJa B 1JabopaTopuu u
npoMblnieHHOCTH. KpyroBopoT kucnoposa B npupoze. O30H — atoTponHast MoAu(pUKaLus
KHCIIOpO/Ia.

TemmoBoit 3G heKT XUMUIECKON peakIiuu, TePMOXUMHYECCKUE YPABHEHHUS, IK30- U
SHI0TEpPMUYECKUE peaKiu. TOTINBO: Yyroib U MeTaH. 3arpsi3HeHHE BO3/1yXa, YCUICHHE
MapHUKOBOTO 3(dekTa, pazpyiieHue 030HOBOTO CIIOS.

Bogopona — anemeHT u mpoctoe BemecTBo. HaxoxaeHue Boaopoaa B MpHpoJie, GU3NICCKUE U
XHUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToydeHHs. KHCITIOTHI M COJTH.

Monsipublit 00b€M ra3oB. Pacy€Tsl o XUMHYECKUM ypaBHEHUSIM.

dusnyeckue cBoiicTBa Bobl. Bosa kak pactBoputeinb. PactBopbl. Hacklenubie u
HEHACHIIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BelIecTB B Bojie. MaccoBas J10Jis BEIIeCTBa B
pactBope. XUMHUYECKHE CBOMCTBA BObl. OcHOBaHUs. PoJib pacCTBOPOB B MPUPOJIE U B )KU3HU
yenoBeka. KpyroBopot Bozbl B ipupoe. 3arpsa3HeHue NpupoaHbIX BoJ. OXpaHa U O4HMCTKA
MIPUPOIHBIX BOI.

Knaccudukamnus Heopranmdeckux coenuuennii. Okcubl. Kimaccuukammst OKCHIOB:
coneoOpa3syroliue (0CHOBHbIC, KUCIOTHBIE, aM(pOTEepHbIE) U HecosieoOpa3yromue. Homenknarypa
okcuaoB. dusnyeckue U XMMUYECKHE CBOMCTBA OKCUIOB. [lomydueHne okcuios.

OcHoBanust. Knaccudukaiys ocHOBaHU: METOYM U HEPACTBOPUMBIE OCHOBAHHSL.
Howmenxkiarypa ocHoBaHui. PU3MYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHuM. [lonyuenue
OCHOBaHMUU.

Kucnotsl. Kiaccudukarus kucinot. Homenknarypa kuciot. @u3udeckue 1 XUMHUIECKHe
cBolicTBa KUCIOT. Pan aktuBHOCTH MetaiutoB H. H. bekerosa. [lonydenue kucnor.

Conu. Homenknarypa coseid. @u3nueckue U XuMuueckue cBorcTra coneil. [lonyuenue coneil.

I'eneTnueckas cBA3b MCXKAY KiIaCCaAMU HECOPraHNUYCCKUX COCIUHEHUH.



Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIPENICIICHUE COACP KaHNs KHCIOpoJa B BO3/AyXeE, IOJIy4YE€HHE, COOUpaHUeE,
pacro3HaBaHKUe ¥ U3YYCHHE CBOICTB KHUCIIOPO/1a, HAOIMIOCHNE B3aUMO/ICHCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBHS BOSHUKHOBEHHUS U IIPEKPAIleHUs TOPEHUs (I10¥Kapa), 03HAKOMIIEHHUE C
o0pa3maMu OKCHIOB M OTIMCAHUE UX CBOICTB, OJy4YeHUE, COOMpaHUeE, paclio3HaABaHNUE U
M3Y4YCHHUE CBOICTB BOAOPO/a (TOpeHure), B3auMoAecTBIE Bojopoa ¢ okcuaom menu (1)
(BO3MOKHO UCTIOJIB30BAHKE BHICOMATEPHUATIOB), HAOIIOICHIE 00PA3IIOB BEIICCTB KOJMYSCTBOM |
MOJIb, UCCIIEIOBaHNE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C PAa3JIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBIIEHHE PACTBOPOB € OIPEAEIEHHON MACCOBOM J0JIE€M paCTBOPEHHOIO BEILIECTBA,
B3aUMO/IEICTBHE BO/IbI C METaNIaMU (HATPUEM U KalbleM) (BO3MOXKHO MCIOJIb30BaHHE
BHJIEOMAaTEPUAJIOB), UCCIIEAOBaHNE 00PA3]0B HEOPraHMUECKHUX BEIIECTB PAa3IMYHbBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUS! OKPAaCKU MHAMKATOPOB B paCTBOPAxX KUCIOT U IIeJIoUeH, U3yueHue
B3aumoeiicTeus okcuaa Meau (II) ¢ pacTBopom cepHOM KMCIOThI, KUCIOT ¢ METaJlJlaMH,
peaKkui HeUTpaIU3aluH, IOJyYEHUE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHUE OJHOTO
MeTajia ApyruM U3 pacTBOpa COJIM, pelleHne SIKCIIEPUMEHTaIbHBIX 33a4 10 TeMe «Baxuelinue
KJIaCChl HEOPTaHUUECKUX COECTUHEHUID.

Ilepuoguyecknii 3axoH u [lepuoguyeckas cucreMa XumMu4eckux diemenTos /1. U.
MenaeneeBa. CTpoeHne aToMOB. XUMH4YeCKasi CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKY KJIACCU(PHUKAIINN XUMUYECKUX 1eMeHTOB. [IoHATHE 0 Tpynnax CX0IHBIX
ANIEMEHTOB (LIEJIOUHBIC U II€JI0YHO3EMEeNIbHbIE METaJLIbI, FAJIOT€HbI, HHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIe 00pa3yloT aM(pOTEPHbIE OKCUIIBI U THIPOKCU/IBL.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux 3neMenToB J1. 1. Menzaeneena.
Kopotkonepuonnas u niauHHonepuoanas Gopmel [leproandeckoil cucTeMbl XUMHYECKUX
anemenToB JI. 1. MenneneeBa. Ilepuoabl u rpyniibl. @U3NYECKUN CMBICIT TOPSIKOBOTO HOMEPA,
HOMEPOB MEepPUO/Ia U FPYIIIHI JIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX sziep. M3otonbl. Dnekrponbl. CTpoeHHE 3IIEKTPOHHBIX
o0ostouek aToMoB nepBbix 20 xuMuyeckux neMenToB [lepuonuueckoit cucremst /1. U.
MenpeneeBa. XapakTepucTUKa XUMUUYECKOTO JIEMEHTA 110 €ro NoJiokeHuto B Ileproauueckoit
cucteme /1. 1. MeHnaeneena.

3aKOHOMepHOCTI/I N3MCHCHUS paanyCa aTOMOB XUMHUUYCCKHUX SJICMCHTOB, MCTAJUIMYCCKUX U
HEMETAJUTMYECKHUX CBOMCTB I10 I'pynmam 1 nepuoam.

3nauyenue [lepuoguueckoro 3akoHa u [lepuoaudeckoil cHCTEMbl XMMHUYECKHUX DJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. . 1. MenzaeneeB — yd€HbIN U IPaKIaHUH.

Xumudeckas cBsa3b. KoBameHTHas (HOJ’IflpHaH )51 HeHOHHpHaH) CBA3b. 3J'ICKTpOOTpI/II_IaTeJ'IBHOCTB
XHMHUYECKHUX AJIEMEHTOB. FIOHHAs CBS3b.

Crenenb okuciieHus. OKUCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKknuu. Hpoueccm OKHCIICHHUA U
BoccTraHoBIIeHUS. OKUCIUTENIN U BOCCTAHOBUTCIIH.

Xumuueckuit IKcnepumenm:



u3ydyeHne 00pa3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMO/ICHCTBUE THIPOKCHIA IIMHKA C
pacTBOpamMu KHUCJIOT U LIEN0YEH, IPOBEACHUE OIIBITOB, MIUTIOCTPUPYIOLIUX IIPUMEPHI
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX pEAKLUN (TOpPEHUE, PEAKLIUU PA3JIOKEHUS, COESAUHEHNUS).

Mesxxcnpeomemmoie ceaszu

Peanu3zanus MexXnpeaMeTHbIX CBA3EH MPU U3YYEHUH XUMHH B § KJlacce OCYLIECTBIIIETCS Yepe3
HCIOJIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYUHbIX IMOHATHUH, TaK U MOHITUMH, SBISIOLINXCS
CUCTEMHBIMH JUI OTAEIBHBIX IIPEAMETOB €CTECTBEHHO "~HAYYHOI'O LIUKJIA.

OO01re eCTeCTBEHHO-HAYYHbIC MMOHATHS: HAyYHBIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KIIacCU(pUKAIIUS, IEPUOINIHOCTh, HAOIIONEHNE, SKCIIEPUMEHT, MOICTUPOBAHHE,
HU3MEpPEHHE, MOJICIIb, SIBJICHUE.

®du3uKa: MaTepusi, aTOM, IEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTH, MOJICKYJIA, JCKTPUUYSCKUN 3apsif, BEMIECTBO, TEJI0, 00bEM, arperatHoe
COCTOAHHCE BEIIIECTBA, a3, q)HSH‘IeCKI/Ie BCJIIMYHUHBI, CAVMHUIIbI I/I3MepeHI/I$[, KOCMOC, IIJTAaHCTHI,
383061, CoHIIE.

buomnorust: porocunTes, nprxanue, 6uocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEPAJIbl, TOPHBIE TOPOAbI, ITOJIE3HbIE UCKOMIAeMbIE,
TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUMHYeCKas peaKus

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrteMa xumuueckux anemenToB JI. 1. Menneneena.
CrpoeHune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBONCTB XMMHUYECKUX 3JIEMEHTOB TEPBBIX
TpEX MEPUOAOB, KM, KAJIbIH U KX COSTMHEHUH B COOTBETCTBHUH C MOJIO)KCHHEM 3JIEMEHTOB B
[Tepnoanueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CTpOGHI/IC BCIICCTBA. BU/bI XHUMHUYECKOH CBSA3H. THIIBI KpUCTAJUIMYCCKUX peIHéTOK, 3aBUCUMOCTb
CBOMCTB BEIIECTBA OT THIIA KpI/ICTaHHH‘IGCKOfl peI_HéTKI/I Hu BHUAA XUMHWYECKOMN CBSA3H.

KJ'IaCCI/I(bI/IKaI_[I/IH W HOMCHKJIaTypa HCOPraHNYCCKHUX BCIUICCTB. XuMH4JecKre CBOMCTBA BCIICCTB,
OTHOCAIIUXCA K pa3/IMYHbIM KJIaCCaM HCOPraHUYCCKUX CO@I[I/IHGHI/II‘/'I, IT'CHECTHNYCCKAasA CBA3b
HCOPraHN4YCCKUX BCIICCTB.

KJ'IaCCI/I(I)I/IKaI_[I/ISI XUMHNYCCKUX peaKHI/Iﬁ 10 Ppa3JIMYHBIM IIPpU3HAKAM (HO YUCITYy U COCTaBy
Y4aCTBYHOIIIUX B pCaKIUU BCUICCTB, 110 TCIIJIOBOMY 3(1)(1)eKTy, 10 U3MEHEHHUIO CTEIICHEeHN
OKHCJIICHHUA XUMHUYCCKUX 3JICMCHTOB, I10 O6paTI/IMOCTI/I, 110 Yy4aCTHuro KaTaJ'II/I3aTOpa). DK30- "
SHAOTCPMUUCCKHUEC PCAKIUN, TCPMOXUMHUYCCKUC YPABHCHU .

Ilonsatue o CKOpPOCTHU XHMHYECKOM PCaKIunu. [Tonsrue 00 06paTI/IMBIX u HCO6paTI/IMBIX
XUMHUYCCKUX PCAKIUAX. IIoHsITHE O TOMOI€HHBIX U TETCPOrCHHBIX PCAKIUAX. IlousTue o
katanuze. [loHsaTre 0 XUMHUYECKOM PaBHOBCCHHU. q)aKTOpLI, BJIUAKOIIUC HA CKOPOCTH XUMHUYECKOM
PCaKkMu 1 MOJIOKCHUC XUMUYCCKOI'O paBHOBCCHUS.



OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, JICKTPOHHBIN 0aJaHC OKUCIUTENBHO-
BOCCTAHOBUTENBHOM peakuuu. CocTaBlieHUE YpaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIyii ¢ UCIOJIb30BAaHUEM METO/Ia AIEKTPOHHOTo OasiaHca.

Teopust AEKTPOTUTHUECKON AUCCOIMALIMU. DIEKTPOJIUTHI U HEANEKTPOIUThl. KaTnoHsl,
aHMOHBI. MeXaHW3M TUCCOIMANNY BEIIECTB C PA3IMNYHBIMHA BUAAMU XUMUYECKOW CBSI3H.
Crenenpb nucconuanuu. CHIIbHBIE U CIa0bIE JIEKTPOJIUTHI.

Peakuuu nonsoro ooOmMeHa. YciioBusi IpOTEKaHUsI peakluii HOHHOTO 0OMEHa, IIOJIHbIE U
COKpallEHHbIE HOHHBIE YpaBHEHU peakuuil. CBOCTBa KMCIIOT, OCHOBAaHUM U COJIEH B CBETE
MpeICTaBICHUN 00 AEKTPOIUTHUECKOH Tucconnanuu. KayecTBeHHbIE peakiuy Ha HOHBI.
[TonsTue o ruaponuse conen.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMU KPUCTATHUECKUX PEIIETOK HEOPTaHUIECKUX BEIIECTB — METAIIOB
1 HeMeTalyIoB (rpaduTa U ariMasa), CJIO’KHBIX BEIIECTB (XJIOpU/Ia HATPHs ), UCCIIEIOBaHNE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM peakliuy OT BO3AEHCTBUS pa3INyHbIX (aKTOPOB,
HCCIIEZIOBAaHHE IIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCONUAINN KHCIIOT,
iesioueit u cose (BO3MOXKHO UCIOIb30BaHUE BUJIEO MATEPHUAJIOB), IPOBEACHHE OTIBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKU TPOTEKaHUsI peakliii HOHHOTO oOMeHa (0Opa3oBaHUe 0CalKa,
BbIJICJIEHUE Ta3a, 00pa30BAHUE BOJIbI), OIIBITOB, WIUTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMUN (TOPEHUE, pEaKIMH PA3JI0KEHUS, COEAMHEHMS]), pACIIO3HABaHHE
HEOPraHN4eCKUX BEUIECTB C IIOMOIIbIO KAYECTBEHHBIX PEAKIMi Ha HOHBI, pEILICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4.

HeMeTanabl 1 X coeTUHEHUS

OO6mras xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIC CTEIICHU
okucnenus. CtpoeHue u GU3NIECKUEe CBOMCTBA MTPOCTHIX BEIICCTB — FAJIOTCHOB. XUMHYECKHE
CBOMCTBa Ha IIpUMeEpE XJIopa (B3aMMOJICHCTBHE ¢ METaNIaMH, HEMETaJIAMH, IIEIT0YaMHM ).
XiopoBoaopoi. CoJisiHasi KUCIIOTa, XUMAYECKHE CBOMCTBA, NMOTyYeHHe, MpuMeHeHue. JlelictBue
XJIOpa ¥ XJIOPOBOIOPOJIa Ha OPTaHU3M YelloBeKa. BakHele XJIOpuapl U UX HAXOXKICHUE B

MIpHUpO/IE.

O6mas xapakTepucTuka 31eMeHTOB VIA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHre U GU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJIa ¥ Cephl. AJTOTPOIHbBIE MOAU(PHUKAIIMHI KUCIOPO/Ia U cepbl. XUMUYECKHE CBOMCTBA
cepbl. CepoBoi0po, CTpOeHHE, (pr3nUeckre U XuMHIecKue cBoicTBa. OKCUIBI Cephl KakK
MPEICTaBUTENN KHCIOTHBIX OKCHIOB. CepHas KHCIoTa, (PM3MYeCKUe U XUMUYECKUE CBOMCTBA
(oOrmMe Kak mpencTaBUTeNs Kiacca KHCIOT U cnenuduueckre). XMMHUYEeCKHe peakiny,
JeKalre B 0OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYYeHHsI CEepHOIl KUCIOTHI. [IpuMeneHue
cepHoit kucioThl. Cou CepHOI KUCIOTHI, KaueCTBEHHAs peakius Ha cynabdar-uon. Haxoxnenue
cephbl U €€ COeTMHEHUI B IpUpoie. X UMHUUECKOE 3arpsi3HEHUE OKPYKAOIIEeH cpebl
COEMHEHUSIMH Cepbl (KHCIOTHBIE OXKIH, 3arPSI3HEHIE BO3yXa U BOJOEMOB), CIIOCOOBI €T0
MpEeI0TBPALIECHUS.



OO0mas xapakTepucTuka 31eMeHTOB VA-Tpynibl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTETIEHU OKUCIICHUS. A30T, paclpoCTpaHeHue B IPUpoAe, GU3NIECKHE U XUMHUECKUE CBOMCTBA.
Kpyrosopor a3zora B npupoje. AMMHAK, €ro (pu3n4ecKre 1 XUMHUYECKUEe CBOWCTBA, MOJTyUYeHHE U
npuMeHenne. Conr aMMOHUS, UX (PU3HUECKUE U XUMUYECKHE CBOWMCTBA, TPUMEHEHHE.
KauecTBeHHas peaknus Ha HOHBI aMMOHHS. A30THAsi KUCIIOTa, €€ oydeHue, pusndeckue u
XMMHUYECKHE CBOMCTBA (00IIME KaK MPEACTaBUTEINS KIacca KUCIIOT U CIIeHU(PHUECKHUE).
Hcnonb30BaHue HUTPATOB U COJIEM aMMOHMSI B KAUECTBE MUHEPAIbHBIX YI0OpEHUI.
XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH Cpellbl COSTMHEHUIMH a30Ta (KHCIOTHBIE JOK/IH,
3arps3HEHUE BO3/IyXa, MMOYBHI U BOJOEMOB). Docdop, autoTpornHsie Moaudukanuu hocdopa,
¢dbusnveckue u xumudeckue cpoiictBa. Oxcua pocdopa (V) u dochopnas kucnora, pusznyeckue
1 XUMHUYECKHE CBOWCTBA, oaydeHue. Mcnonp3oBanue pochaToB B KauecTBE MUHEPATLHBIX
yIoOpeHui.

O6mras xapakrepuctuka 3neMeHToB [VA-Tpymmbel. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUA. anepoz[, AJUIOTPOITHBIC MOI[I/I(bI/IKaIII/II/I, pacrnpoCTpaHCHUC B
npupoje, Gpu3ndecKre 1 XMMHIeCKue cBorcTBa. Ancopoius. KpyroBopoT yriiepoaa B mpupoe.
Oxkcunel yraepojaa, X pu3ndeckne 1 XuMUIECKHe CBOMCTBA, IEHCTBHE HA )KUBBIC OPTaHU3MBbI,
MOJIy4YeHHE U IPUMEHEHHE. DKOJIIOTHYeCKUe IpoOIeMbl, CBsI3aHHbIE ¢ okcuioM yrepoaa (IV),
TUIOTE3a IM00aIbHOTO MOTEIUIEHUS KJIMMara, TapHUKOBBIN d3QQeKT. YroiapHast KUCIIOTa U €€
COJIk, UuxX (1)I/ISI/I‘IGCKI/IG U XUMHWYECKUEC CBOIZCTB&, MOJTYUYCHUEC U IPUMCHCHHUC. KauectBennas
peaxiust Ha kapOoHar-noHsl. Vcnonb3oBaHne kKapOOHATOB B OBbITY, MEAULIMHE, IPOMBIIIUIEHHOCTH
U CEIIbCKOM XO35IHCTBE.

[lepBoHavYambHBIC TOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COSNMHEHHSX YyIliepoia (MeTaH,
3TaH, ITUJICH, alleTUIICH, STAHOJ, DINIEPUH, YKCYCHAsE KUCIOTa). [I[pupoiHbIe HCTOYHHKH
YIJIEBOJIOPOIOB (YroJib, MPUPOIHBIN T'a3, HE(PTH), MPOIYKTHI UX TIEpPepadOTKH (OEH3MH), UX POIh
B OBITY M TPOMBINIIICHHOCTH. [IOHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEUIECTBAX: KUPAX, OCIKaX,
YIJIEBOJIaX — U X POJIU B KU3HH YeJIOBeKa. MarepuanbHOE SMHCTBO OPTraHUYECKUX U
HEOPraHUYECKUX COCTUHCHUH.

Kpemuuii, ero ¢usznueckue 1 XMMHUUECKHUE CBOMCTBA, MoydyeHue u npumeHenune. CoeMHeHus
KpeMHus B mpupojie. O0mmue npeacraBienus 06 okcuae kpemuus (IV) u kpeMHueBoil KucioTe.
Cunukarsl, MX UCTOJIb30BaHKUE B OBITY, B TPOMBIIIEHHOCTH. BaskHeire cTpouTenbHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobnembl 6e30macHOro
WCIOJIb30BAHUS CTPOUTENLHBIX MaTepHaioB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

HU3YUCHUC o6pasu013 HCOPraHN4YCCKUX BCIICCTB, CBOMCTB COJITHOM KHCJIOTBI, TIPOBECACHUC
KauCCTBCHHBIX peaKI_II/Iﬁ Ha XJIOpUA-HOHBI U Ha6J'IIOI[eHI/Ie IIPU3HAKOB UX MMPOTCKAHUS, OIIBITHI,
OTpaxKarouiue (I)I/I3I/I"ICCKI/Ie 1 XUMHYECKHE CBOMCTBA TaJIOTEHOB M X COSAUHEHUN (BOSMO)KHO
HUCIIOJIB30BaHUC BI/IIICOMaTepI/IaJ'IOB), O3HAaKOMIJICHHEC C o6pa3uaMH XJIOPUAOB (FaJ'IOI‘CHI/IHOB),
O3HAKOMJICHHUC C 06pa3uaMH CCphI U €€ CoOeIMHEHUSIMU (BO3MO)KHO HCIIOJIB30BAHUC
BI/I,Z[COMaTepI/IaJ'IOB), Ha6J'IIOIICHI/IC mnmpounecca OGer'II/IBaHI/IH caxapa 1non JeicTBUEM
KOHHCHTpHpOBaHHOﬁ CCpHOﬁ KHCJIOTBI, UBYYCHUC XUMHNYCCKUX CBOMCTB paB6aBJ'IeHH01>i CCpHOﬁ
KHCJIOTBI, IPOBCACHUC KaueCTBEHHOM pCaKru Ha CyJ'IL(baT-I/IOH )51 Ha6J'IIO)IeHI/Ie IIprU3HaKa eé
MPOTCKAaHU, O3HAKOMJICHUC C (I)I/ISI/I‘-IGCKI/IMI/I CBOMCTBaMU a3oTra, (bocq)opa U UX COECINHECHUMN



(BO3MOYKHO MCTIOJIb30BaHHE BUACOMATEPUAIIOB), 00pa3liaMu a30THBIX U (GOCPOPHBIX YI0OpeHHUIA,
HOoJTy4eHue, coOupaHue, paclio3HaBaHUE U U3y4eHHE CBONCTB aMMHUaKa, IIPOBEICHHE
KaueCTBEHHBIX peaKLUii Ha HOH aMMOHUS U (hocdar-uoH U U3ydyeHHEe MPU3HAKOB UX MPOTEKAHMUS,
B3aUMO/JIENCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIbIO (BO3MOXHO MCIOJIb30BAaHUE
BUIEOMATEPUAIOB), H3YYCHHE MOJIENICH KPUCTAIIMYECKUX PEMIETOK aiIMasa, rpadura,
bynnepena, 03HaAKOMJICHHE C IIPOLIECCOM afCOPOLUH PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yIIEM U YCTPOHCTBOM IPOTHBOTI'A3a, MOJIy4YeHHUE, COOMpaHNe, paclio3HABaHKUE U N3y4YEHHE
CBOMCTB yIJIEKHCIIOTO ra3a, IPOBEAECHNE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U
M3y4eHHUE IPU3HAKOB UX MIPOTEKAHUS, 03HAKOMIIEHUE C NMPOIYKIIUENH CUIMKATHOMN
MIPOMBIIIIEHHOCTH, pPELIeHHE SKCIIEPUMEHTaIbHBIX 3a/1au 1o TeMe «BakHelne HeMeTauuibl U
UX COCAUHEHUSD).

MeTaajibl U UX COeTUHEHUS

OO01as xapakTepucTUKa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX IMOJIOKEHUS B
[Tepuonnueckoii cucreme xuMuueckux eMeHToB . 1. MeHaeneeBa U CTpOEHUS aTOMOB.
Crpoenue MeTauioB. Metauindeckas CBA3b M METAIUINYECKAs] KPUCTAIUIMUECKas PEeIIETKA.
DIEKTPOXUMHYECKHUN psijl HANPSKEHU MeTauioB. Du3nyeckue 1 XUMUYECKUE CBOMCTBA
MeTaioB. O0uue cnocoObl nomydeHus: MetamioB. [loHaTHE 0 KOPPO3HH METANIOB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT Koppo3uu. CriiaBel (CTalb, Yyr'yH, AIOpaTIOMUHUI, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[Ilenounbie MeTaibl: IosiokeHue B [lepuonnueckoit cucteMe Xxumudeckux anemenToB . U.
MenpeneeBa, CTpOCHHUE WX aTOMOB, HAXOXKACHHE B Mpupoie. DU3NUeCKre 1 XUMUUECKUE
cBoOMcTBa (Ha MpUMepe HaTpHs U Kaus). OKCUABI U THAPOKCUIBI HATpHs U Kanus. [IpuMeHeHne
IIEJTOYHBIX METAJUIOB M UX COCTUHECHHM.

[IlenouHO3EMENBHBIE METAIIBI MAarHUW U KaJIbIW: noJlockeHue B [leproauyeckoit cucreme
XUMUYeCKuX deMeHToB [[. 1. MeHneneeBa, CTpO€HHUE UX aTOMOB, HAXOXKCHUE B TIPUPOJIC.
dusnyeckre ¥ XUMAYECKUE CBOMCTBA MarHUs M Kajablivsd. BakHelinye coeqnHEeHNs KaIbIUs
(oxcua, THAPOKCU]I, COH). JKECTKOCTD BOJIBI M CIIOCOOBI €€ YCTpaHESHUSI.

AITIOMHUHHI: TIOJIOJKEHHE B Hepuonuqecmﬁ CUCTEMC XUMHNYCCKHUX 3JICMCHTOB I[ H.
MeHI[eJ'IeeBa, CTPOCHHEC aTOMa, HAXOKJACHHC B IIPHUPOAC. dusnyeckre U XUMHYECKHE CBOMCTBA
AJIFOMUHUA. AM(bOTCpHBIe CBOMCTBa OKCHJIa U TUAPOKCHAA AJIFOMHUHUA.

XKeneso: nonoxenue B [lepuonnueckoil cucreme xumuueckux anemeHToB J[. . Menaeneesa,
CTPOEHHE aToMa, HaX0XACHHUE B pupoie. PU3nyeckue U XUMUYECKHE CBOICTBA jKele3a.
Oxcuapl, ruapokcusl u conn xkenesa (I1) u sxenesa (I1I), ux cocras, cBONCTBA U MOTyYEHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJICHHE C 00pa3l[aMi METAJUIOB U CIJIABOB, UX PU3NYECKUMHU CBOMCTBAMHU, U3yUCHHE
PE3YIBTAaTOB KOPPO3UH METAIIOB (BO3MOXKHO UCIIOIB30BAHKUE BUIEOMATEPUAIIOB), 0COOCHHOCTEH
B3aMMOJICUCTBUS OKCUA KAJIBIUS U HATPUS C BOAOHM (BO3MOXKHO UCIOJIb30BaHUE
BHJICOMATEPUAJIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, IPOIIECCA TOPEHUS JKeJe3a B
KHUCJIOpO/JI€ (BO3MOKHO MCIOJIB30BaHUE BUIEOMATEPUATIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIUil Ha MOHBI: MarHUs, KalbIIKs, AIFOMUHUS, ITMHKA, skene3a (II) u xenesa



(IIT), menu (1), HaGntoneHNE U ONIMCAHKUE IPOLECCOB OKpAIIMBAHUS IJTAMEHU HOHAMU HATpPUs,
KaJIMs ¥ KaJIbIUs (BO3MOXKHO HCIIOJIb30BAHNE BUICOMATEPHAIIOB), HCCIIEI0BaHUE aM(OTEPHBIX
CBOMCTB r'UJPOKCHU/IA ATFOMUHMS U THAPOKCUIA LIUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BaxHelIne MEeTaulbl U UX COCIUHEHUSD.

XuMHS H OKPYKAOLIas cpela

BemectBa u marepuansl B IOBCEIHEBHOM KHU3HM Y€I0BEKA. be3onacHoe HCnonb30BaHue
BELLIECTB U XUMUYECKUX peakiuil B ObITY. [lepBas moMois npu XuMUYECKUX OXKOrax U
OTPABJICHHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroIlel cpelbl (IpeenbHas JoMycTUMasi KOHIEHTpalus
BeuecTs, aaiee — [1IK). Ponp xuMuu B perieHun 3KoJ0THYECKUX MPOOIeM.

Xumuueckuit IKcnepumenm:
n3ydeHue o0pa3oB MaTepHaIoB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUaIbl).
Mesxicnpeomemmwie ceasu

Peanusanus MeXnpeIMeTHBIX CBSI3€M NPU M3YYEHUHU XUMHH B 9 Kilacce OCYIIECTBIIIETCS Yepe3
HCIIOJBb30BaHHUE KAaK O6HII/IX C€CTCCTBCHHO-HAYYHbBIX HOHSITI/If/i, TaK U HOHSITI/If/'I, SIBIITFOIITUXCST
CUCTCMHBIMU JJI OTACIBHBIX ITPEAMETOB €CTCCTBCHHO -HAYUYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE MIOHATHUS: HAyYHBIN (QakT, runoTesa, 3aKoH, TEOpHs, aHAIIU3,
CUHTE3, Kilaccu(ukanus, nepuoauyHOCTb, HAOIIONEHUE, SKCIIEPUMEHT, MOIETTMPOBAHHE,
U3MepeHHe, MOJIeNb, ABJICHUE, TAPHUKOBBIN 3((EKT, TEXHOIOTHS, MaTepHAaIbI.

dusnka: MaTepusi, aTOM, JEKTPOH, TPOTOH, HEUTPOH, NOH, HYKITU, H30TOTIHI,
PaIMOaKTUBHOCTD, MOJICKYIIA, AJICKTPUUECKHUI 3apsi/l, IPOBOJIHHUKH, TIOTYITPOBOHHUKH,
JTUAJICKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3,
pacTBOp, paCTBOPUMOCTh, KPUCTAIUIMYECKAsT PEIIETKA, CIIJIaBbl, PU3HMUECKUE BETUIHHBI,
€IMHMITBI U3MEPEHHMSI, KOCMHYECKOE ITPOCTPAHCTBO, IJIaHEThI, 3BE311bI, COJTHIIE.

buonorus: porocunres, npixanue, 6uocdepa, IKOCUCTEMA, MUHEPATIbHBIE YI0OpeHus,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIC BEIIECTBRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPO/IBL, MOJIE3HbIE HCKOTIAEMBbIE,
TOTUIMBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3VJIBTATbBI

JIMYHOCTHBIE PE3YNIBTAThl 0CBOSHHS MTPOrPaMMBI OCHOBHOTO 001IeT0 00pa30BaHMsI JOCTUTAIOTCS
B X0JIe 00y4YCHHUsI XUMUU B CJMHCTBE YICOHON M BOCIIUTATEIILHON ACATEIBHOCTH B COOTBETCTBHH
C TPAJUIMOHHBIMH POCCUMCKMMH COLTMOKYIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE NMPaBUJIAMH U HOPMaMU TIOBEICHUS M CIIOCOOCTBYIOT IpoIieccam
CaMOIO3HAHMUS, CAMOPA3BUTHS U COLMAIM3AINHT 00yJarOIINXCS.

JImaHOCTHBIC PE3YIBTATHI OTPAXKAKOT TOTOBHOCTH 06y11a}0u114xc;1 PYKOBOACTBOBATHCA CHCTEMOM
IIO3UTUBHBIX ICHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClIupCHUC ONbITA ACATCIIBHOCTH HA e€ OCHOBCE, B
TOM YHCJIC B HaCTH:

1) marproTHYECKOTO BOCITUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HacCJICANIO, IIOHUMAaHUuA 3HAYCHU XUMHYECKOH HAYKH B )KU3HU COBPEMCHHOI'O O6H.[€CTBa,
CTIIOCOOHOCTH BIIJIETh JI0CTOBEPHOI MH(MOpMAaIHEil 0 TIepeIOBBIX TOCTHKEHUSIX U OTKPBITHIIX
MHPOBOM M OTE€YECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTpOicTBE
MUpa 1 o0LIEeCTBa;

2) rpa<AaHCKOTO BOCIIUTAHUS:

MIPEJCTaBICHUS O COLMAIbHBIX HOPMax U MpaBUJIaxX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHBE,
KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOMH, yueOHO-HCCIeI0BaTEIbCKO,
TBOPYECKOM U JPYTHX BUJIAX EATCIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM
JeSITeNIbHOCTH MPU BBIMOJIHEHUN y4eOHBIX, TO3HABATEIbHBIX 33134, BHITOJTHEHHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUH Y4EOHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U
B3aMMOIIOMOIIH B MPOIIecce 3TON yueOHOM AeSITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
MOBE/IEHUE U MOCTYIKU CBOUX TOBapUIIEH ¢ MO3UIIMH HPAaBCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM 0CO3HAHUS MOCIEACTBUIA MOCTYIKOB;

3) HEHHOCTHU HAYYHOI'O ITO3HAHUA:

MHUPOBO33PCHYCCKHUC IIPCACTABJICHHUA O BCHICCTBEC U XUMHYECKOH peaknuuu, COOTBETCTBYIOIIUC
COBPEMCHHOMY YPOBHIO Pa3dBUTHU HAYKU U COCTABIAOIINE OCHOBY IJISI IOHUMAHUA CYIITHOCTH
HaquOﬁ KapTUHBI MHpPaA, ITPCACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPOBI,
B3aMMOCBA34AX YCJIIOBCKA C HpHpOI[HOﬁ Cp@I[OIZ, 0 pOJIM XMMHU B IMTO3HAHWUHU 3THUX
3aKOHOMepHOCTeﬁ;

MO3HABaTeNbHBIE MOTHBBI, HAIPABJICHHBIE HA TIOTyYeHHE HOBBIX 3HAHUN TI0 XUMHUH,
HeoOXouMBbIe 11 00BsICHEHHS HaOt01aeMbIX TIPOIIECCOB U SIBIICHUH, TO3HABATENLHOM,
MH(OPMAIMOHHON M YUTATENbCKOUM KYJIBTYphI, B TOM YHCJI€ HaBBIKOB CaMOCTOSITEIbHON paboThI
C y4eOHBIMH TEKCTaMHU, CIIPABOYHOM TUTEPATYPOH, TOCTYITHBIMH TEXHUYECKUMU CPEICTBAMHU
MH(OPMAITMOHHBIX TEXHOJIOTHUH;



MHTEpEC K 00YYCHHIO U TIO3HAHUIO, JII0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHuIO, MPOEKTHON M MCCIIEA0BATEILCKOM NESITEIbHOCTH, K 0CO3HAHHOMY BBIOOPY
HaIpPaBJIECHHOCTU U YPOBHS 00y4eHUS B JalIbHEHUIIIEM;

4) hbopMHpPOBAHUS KYIBTYPBI 310POBbS:

OCO3HAaHHE LIEHHOCTH XU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 37J0pPOBbIO, YCTAHOBKH Ha
3I0pOBBIN 00pa3 *KU3HU, 0CO3HAHUE MOCIEICTBUN U HENPUATUE BPEIHBIX MPUBBIUEK
(ynorpeOieHusI aJIKoToJIsl, HAPKOTUKOB, KypeHHs1), HEOOXOAUMOCTH COOITIONEHHSI TTPABIIT
0€30MacCHOCTH IPH 00PALICHUH ¢ XUMHYECKUMH BEIIECTBAMU B OBITY U pealbHOH JKU3HU;

5) TpynoOBOTO BOCIIUTAHMUS:

MHTEpPEC K MPAKTUYECKOMY U3YUEHUIO Mpodecchii U Tpyaa pa3aIudyHOro poJia, yBaKeHUE K TPYLY
U pe3yibTraram TPyAOBOU JEATEIbHOCTH, B TOM YUCIIE HA OCHOBE IIPUMEHEHUS TPEIMETHBIX
3HAHWUN N0 XMMUH, 0CO3HAHHBIN BEIOOP MHAMBUAYATILHOMN TPAEKTOPUU MPOIOIIKEHUS
00pa3oBaHMs ¢ YYETOM JIMYHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XUMUH, O0III€CTBEHHBIX
MHTEPECOB U NOTpeOHOCTEH, ycTIenHOM npodeccuoHanbHON AeITEIbHOCTH U Pa3BUTHS
HEOOXOTUMBIX YMEHHM, TOTOBHOCTh aalITUPOBATHCS B MPO(GECCHOHATIBHOU Cpe/ie;

6) PKOJIOTMYECKOTO BOCIIUTAHMUS:

AKOJIOTHYECKH 11eJIecCO00pa3HOe OTHOIICHUE K TPUPO/Ie KaK HCTOYHHMKY KM3HU Ha 3eMile, OCHOBE
e€ CyIlecTBOBaHMUs, TOHUMaHWE [ICHHOCTH 3JI0POBOTO M 0€30TaCHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (PM3NUYECKOMY M IICUXHUECKOMY 37I0POBBIO,
OCO3HaHHE IIEHHOCTU COOIONEHUSI MPaBHII O€301TaCHOTO TIOBEICHMSI TIPU pabOTE C BEIIECTBAMH,
a TaKXKe B CUTYAIUAX, YTPOXKAIOIINX 3IOPOBBIO U KU3HHM JIOICH;

CHOCOOHOCTH MPUMEHSITh 3HAHUS, OJTydaeMble IPU U3YYEHUU XUMUH, JUIS PELICHUs 3a/ad,
CBSI3aHHBIX C OKpPYXAIOIIeH MPUPOAHON CpeAoH, A1 TOBBIIICHUS YPOBHS IKOJIOTHUECKOM
KYJBTYpbI, 0CO3HaHUS INI00AIbHOTO XapaKTepa dKOJIOTUYECKUX MPoOiIeM U MyTel UX pereHus
MOCPEJCTBOM METOJ0B XHUMHH, SKOJIOTHYECKOTO MBIIILJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
M03HABATENIbHOM, KOMMYHUKATHUBHON U COLIMANIBHOM MPaKTHKE.

METAIIPEAMETHBIE PE3VJIBTATBI

B cocrase MCTAIIPEAMETHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBbBIC JJIA CI)OpMI/IPOBaHI/IH
MHUPOBO33PCHUSA O6H_ICHay‘IHBIe IIOHATHUA (SaKOH, TCOPH:, IPUHIUIL, TUIIOTC34, (I)aKT, CHUCTEMA,
Ipouecc, SKCIICPUMCHT U ,I[pyTOG.), KOTOPBIC UCIIOJIB3YIOTCA B €CTCCTBCHHO -HAYUYHbIX y‘le6HBIX
npeaMeTax 1 Mo3BOJIAOT Ha OCHOBC 3HAHMUU U3 I3TUX npcaMETOB (I)OpMI/IpOBaTL MMpEaACTaBJIICHUEC O
LIEJIOCTHOM HaquOﬁ KapTUHC MHpa, U YHUBCPCAJIIbHBIC y‘Ie6HBIe JeNCTBUA (H03HaBaTeJ'IBHBIC,
KOMMYHUKATHUBHBIC, pel"y.TI}ITI/IBHBIe), KOTOPBIC 00eCIeYnBarOT CI)OpMI/IpOBaHI/Ie TOTOBHOCTH K
CaMOCTOATCIIbHOMY INNIAHUPOBAHUIO U OCYIICCTBIICHUTIO y‘le6H0fI JACATCIbHOCTH.

[To3HaBaTenbHbIC YHUBEpPCATbHBIE YUCOHBIE IEHCTBUS
Bbas3oBrle jornueckue neiicTBUA:

YMCHUSA UCIIOJIB30BATH HpI/IéMBI JIOTUYCCKOTO MBIIIJICHHUS ITPHU OCBOCHUU 3HAHUM: PacCKphbIBaATb
CMBICII XUMHYSCKHUX ITOHATUH (BBI)IeJ'IHTL HX XapaKTCPHBIC ITPU3HAKHU, YCTAHABJINBATH



B3aMMOCBS3b C IPYTUMH MOHATHUAMH ), UCTIOJIb30BaTh NOHATHS U OOBSICHEHUS OTACIBHBIX
(axToB U SIBIICHUI, BBIOMPATh OCHOBAHHS U KPUTEPUU JIJIsI KIIACCH(PUKAIIUN XUMHYECKUX
BEILIECTB U XUMHUUYECKUX PEAKIUH, YCTAHABINBATH IPUYMHHO-CIICICTBEHHBIE CBA3U MEKY
00bEeKTaMu U3y4eHHUsI, CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTUBHBIC, I€AYKTHUBHBIE, 110
aHAJIOTMH), 1eJaTh BHIBOJIbI U 3aKIIIOUEHUS;

YMEHHE MIPUMEHSTH B IIPOLIECCE TO3HAHUS MOHATUS (IIPEAMETHBIE U METAIPEMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yEMbIE B XUMHUH, IPEOOPA30BHIBATH LIUPOKO
[IPUMEHSIEMbIE B XUMUU MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKHUH 3HaK (CUMBOJ 2JIEMEHTA),
XuUMU4eckas popmyna  ypaBHEHHE XUMUYECKON peakiy — Py PEHICHUH yueOHO-
ITI03HABATEJIbHBIX 33/1a4, C YIETOM ITHUX MOJEIIBHBIX ITPEICTABICHUN BBISABIATh U
XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3ydaeMbIX 00BEKTOB — XUMHUYECKUX BELIECTB U
XMUMHMUYECKHUX PEAKIINi, BBISBIATH 00IIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJICTBEHHBIE CBSA3U U
IIPOTUBOPEYHS B U3y4AEMBIX IPOLECCAX U SBICHUSAX.

BasoBrle ncciienoBaTenbLCKUe IEHCTBUS:

YMEHUE UCIOJIB30BaTh IOCTABICHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA MTO3HAHMUS, & TAK)XKE B
KauecTBE OCHOBBI /U1 (POPMUPOBAHUSI THUIIOTE3HI 110 IPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBbIX
CYXICHUH;

prOOpETEHUE OTBITA 10 TUIAHUPOBAHUIO, OPTaHU3AIIUH U IPOBEICHUIO YUCHHUECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIONATh 32 XO/I0M IPOIlecca, CaMOCTOATEILHO TPOTHO3UPOBATh €ro
pe3yabTat, GopMyIupOBaTh 000OIIEHHUS U BEIBOJIBI TI0 PE3Y/IbTaTaM MPOBEAEHHOTO OIbITA,
WCCIICIOBAHMS, COCTABIISITh OTYET O TIPOJICIAaHHON padoTe.

Pabota ¢ uadopmanmeii:

YMEHHE BbIOMpATh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(GOPMAIUIO PA3IUYHBIX BUIOB U
(dbopM mpencTaBiIeHUs, OTYyYaeMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4HO-TOMYNApHAs JIUTeparypa
XMUMHUYECKOTO COJIepKaHus, CIIpaBOUHbIe ocodusi, pecypcsl HTepHETa), KpUTUYECKU
OIICHUBATh MPOTUBOPEYUBYIO U HEIOCTOBEPHYIO HH(OPMAILIUIO;

YMEHUE MPUMEHSTH Pa3IMYHbIC METO/IbI M 3aIIPOCHI IIPHU IOKMCKE U 0TOOpe MHpOopMau u
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JUIS BBIIOJTHEHHS Y4€OHBIX M TO3HABATEIBHBIX 33/1a4
OTIPEAeIEHHOrO TUIIA, TPHOOPETEHNE OTIBITAa B 00JACTH UCTIONB30BaHHU HHPOPMALIMOHHO -
KOMMYHHUKaTUBHBIX TEXHOJIOTHi, OBJIaJICHUE KYIBTYpOi aKTHBHOTO MCIOJIBb30BAHUS Pa3IHYHbBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTENILHO BEIOUPATh ONTHMAIBHYIO (POPMY IIPEACTABICHUS
MHGOPMALIMU U WITIOCTPUPOBATh PelIaeMble 3aJja4i HECIOKHBIMU CXeMaMHU, JuarpaMMaMH,
ApyruMu hopmamu rpaduKy U UX KOMOMHAIIUSMU;

yYMEHHE UCTIONB30BaTh U aHAIM3UPOBATh B Mpoliecce yueOHON U UCCIeN0BATENbCKOM
JEeSITeNbHOCTH MHPOPMALIUIO O BIUSHUN TPOMBIIUIEHHOCTH, CETLCKOTO XO3SHCTBA U TPAHCTIOPTA
Ha COCTOSIHME OKPYKaIOIIeH NpUPOTHOM CpEbl.

KoMMyHUKaTHBHBIE YHUBEpCATIbHBIE YUEOHbBIE ICHCTBUS:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0 [uanora v (Him) IMCKYCCHUHU) TIO CYIIIECTBY 00CYKIaeMoit
TeMBI, (GOPMYIHPOBATH CBOU MPEITI0KEHUSI OTHOCHTEIHHO BHITIOJTHEHHS MIPEATIOKESHHOH 3a1a4H;



YMCHUSA MPCACTABIIATH MMOJTYUCHHBIC PE3YJIbTAThI MO3HABaTCILHOU ACATCIIBHOCTH B YCTHBIX U
IMHUCbMCHHBIX TCKCTAX; ACIATh MPC3CHTALINUIO PE3YJIbTATOB BBIIIOJIHCHUA XUMUYCCKOT'O
JKCIIEpUMEHTa (JTA0OPATOPHOTO OMBITA, JTA0OPATOPHOU PAOOTHI IO UCCIIETOBAHUIO CBOIICTB
BEIIECTB, Y1eOHOTO MPOCKTA);

YMEHHS YIeOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM TIO3HABATEIHHON U
WCCIIEIOBATEBCKOM JICITEIBHOCTH MPH PEIICHUH BO3SHUKAIOLINX Mpo0JIieM Ha OCHOBE y4éTa
00X UHTEPECOB U COITIACOBaHUs MO3UIHH (00CYXIeHUsI, 00OMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBID»), KOOPIUHAINS COBMECTHBIX JICUCTBUM, OIIPEICIICHNE KPUTEPUEB IO OIIEHKE KauyecTBa
BBITIOJIHEHHOU PaOOTHI U JIPYTHE).

PerynsatuBHble yHUBEpCalbHbIE yueOHbIE JEHCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAEIATH LEIN AEATEIbHOCTH, INTAHUPOBATH, OCYIECTBIIATH,
KOHTPOJIMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO AESITEIbHOCTh, BHIOMPAThH
Haubosee 3¢ (heKTUBHBIE CIOCOObI pelIeHHs YueOHBIX U 03HABATENIbHBIX 3314,
CaMOCTOSITENIBHO COCTABIIATh NN KOPPEKTUPOBATH NMPEAJIOKEHHBIN aITOPUTM JIEHCTBUM IpH
BBITIOJTHEHUH 33/1aHUM C YUETOM IMOJIy4YEHUSI HOBBIX 3HAHHUM 00 M3ydyaeMbIX 00BEKTaX —
BEIIECTBAX M PEAKIMIX, OLIEHUBAaTh COOTBETCTBHE MOJIYYEHHOTO PEe3yJbTaTa 3asiBICHHON LEJH,
YMEHUE UCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEIaraéMble B YCJIOBUU 33 1aHUM.

IMTPEAMETHBIE PE3VJIBTATDBI

B cocraBe nmpeaqMeTHBIX PE3yIBTAaTOB [0 OCBOEHUIO 0053aTEIBHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JIaHHOH (hefiepaabHON pabodeit mporpaMMOu, BBIACIISIOT: OCBOCHHBIC
00yJaroImuUMHICs HaydHbIC 3HAHUS, YMEHUS U CTI0COOBI IEHCTBUM, crienupuaecKue s
npeaMeTHOM obnacTu «XUMHS, BUIBI AEATEILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUSA, €TO
UHTEPIPETAIIH, TPEOOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoniry oOyuenus B 8 kjacce npeMeTHbIE pe3ylbTaThl Ha 06a30BOM YPOBHE JOKHBI OTPaXKaTh
c(hOpPMUPOBAHHOCTH Y OOYYAIOIIHUXCS YMEHUIA:

® PpaCKprIBaTb CMBbICII OCHOBHBIX XUMHUYCCKHUX TTOHSITUM: aTOM, MOJICKYJIaA, XUMHYECKUM
QJICMCHT, IIPOCTOC BCIICCTBO, CIIOKHOC BEIICCTBO, CMCCh (OI[HOpOI[HaSI u HCOHHOPOI[HaH),
BAJICHTHOCTb, OTHOCUTCIIbHAA aTOMHAA 1 MOJICKYIISIpHAA MacCa, KOJIMYCCTBO BCIICCTBA, MOJIb,
MOJIAApHad MaccCa, MacCoBasd JOJII XUMUYCCKOIO 2JICMCHTA B COCIMHCHUU, MOJ'IHpHBIﬁ 06’béM,
OKCH/[, KNUCJIOTA, OCHOBAHUEC, COJIb, JJICKTPOOTPHULUATCIIbHOCTDL, CTCIICHb OKUCJICHUS, XUMHUYCCKaA
pCaKLu, KJIaCCI/I(I)I/IKaI_II/IH peaKHI/Iﬁi pE€aKiuu COCAMHCHUSA, PCAKIIUU PA3JIOKCHUA, PCAaKIINH
3aMCHICHUSA, pCAKIINN O6M€Ha, 9K30- U SHAOTCPMHUUICCKHUEC PCAKIINH, TEIJIOBOM 3(1)(1)eKT pcaknuu,
AApO aroMma, BHCKTPOHHBIﬁ clioit aToMa, aTOMHas Op6I/ITaJ'IL, paauyc atromMa, XUuMHU4CeCKas CBA3b,
MOJIAAPpHAA U HCIIOJISIpHAs KOBAJICHTHAA CBsA3b, HOHHAA CBA3b, HOH, KATUOH, aHUOH, paCTBOD,
MacCcCoOBasd O0J BEIICCTBA (HpOI_IeHTHa}I KOHI_IeHTpaI_II/ISI) B pacTBOPE;

° HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKHUX MOHATHH U MMPUMCHSATDH 3TU
MOHATHUA TPHU OITMCAHWUU BCIICCTB U UX npeBpameHI/Iﬁ;

° HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIUKY IJIsI COCTABJICHUA (bOpMYJ'I BCIICCTB U ypaBHCHI/Iﬁ
XUMHUYCCKUX peaKuHﬁ;



® ONpCACIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCIUHCHUAX, CTCIICHDb
OKHUCJICHUS DJICMCHTOB B 6I/IHapHBIX COCAMHCHUAX, IPUHAMJICIKHOCTD BCHICCTB K OHpeI[eJIéHHOMy
KJIACCy COeMHEHUH 10 (hopMyliaM, BUJ XUMUYECKOU CBsI3H (KOBAaJICHTHASI U MIOHHAs) B
HCOPraHNM4YCCKUX COCANHCHUSAX;

. packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MeHieneeBa: 7eMOHCTPUPOBATH
IIOHUMAaHUEC HepI/IOIII/I‘IGCKOfI 3aBHCUMOCTH CBOMCTB XUMHUYECKHUX DJIEMEHTOB OT UX IIOJIOKEHHS B
[lepuoauueckoil cucteme, 3aKOHOB COXPaHEHMSI MacChl BELLIECTB, IIOCTOSIHCTBA COCTaBa,

aTOMHO -MOJIEKY/ISIPHOTO YUE€HMsI, 3aKOHa ABOTajpo;

. OTIMCHIBATh U XapaKTepu30BaTh Tabnuunyto hopmy [leproanueckoit CuCTEMBbI
XUMUYECKUX AJIEMEHTOB: pa3JinuaTh MOHITHS «IJIaBHas nmoArpymnma (A-rpymnmna)» u «mobodyHas
noarpymnmna (b-rpymnmna)y, Manbsie 1 0oJbIINE TEPUOABI, COOTHOCUTH 0003HAYEHU I, KOTOPbIE
uMerotcs B Tabnuiie «lleproauyeckas cucrema xuMuueckux snneMenToB J[. Y. MenneneeBay ¢
YUCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMUUYECKHUX IEMEHTOB (COCTaB M 3apsij
sipa, 0011ee YNCII0 AEKTPOHOB U paclpeesieHUe X 0 AIEKTPOHHBIM CII0SIM);

. KJIacCU(PHUITUPOBATh XUMUYECKHUE FIIEMEHTBI, HEOPTaHUYECKHE BEIIECTBA, XUMHUIECKHE
peakiuu (Mo YUCITy M COCTaBYy YUaCTBYIOIIUX B PEAKIIMH BEIIECTB, TIO TEIJIOBOMY 3P eKTy);

. XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEMIECTB PA3TMIHBIX
KJIaCCOB, MOJATBEP:K/1asi OMHUCAaHUE IPUMEpPaMH MOJIEKY/ISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX
XUMHUUYECKUX PEAKIU;

° IIPOTrHO3UPOBATH CBOMCTBa B€OICCTB B 3aBUCUMOCTH OT UX KAYECTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBHAX;

. BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMHUYECKOTO AJIEMEHTAa Mo (opMylie COeIMHEHNUs, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBODE,
MIPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUUYECKOUN peakiuu;

. MPUMEHSTH OCHOBHBIE OTIEPAIIUK MBICIUTEIHHON AEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATU3AIINIO, KIIACCU(PUKAIINIO, BBISIBICHUE IPUYUHHO-
TCIIEICTBEHHBIX CBSI3€W — JIJIs1 U3yYECHHsI CBOWCTB BEIIECTB M XUMUYECKUX PEaKIUH,
€CTECTBEHHO-HAY4YHbIE METO/IbI IO3HAHUA — HAOMIOACHNE, U3MEPEHHE, MOJICIIUPOBAHUE,
AKCHIEPUMEHT (peabHbIi U MBICICHHBIN);

. CJIeI0BaTh MIPABUJIAM IOJIb30BAHUS XMMHUYECKOHN MOCYI0H U 1ab0paTOPHBIM
00OpyI0BaHUEM, a TAK)KE MpaBUIIaM O0OpallleHus C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKHUX OIBITOB IO MOJYYEHUIO U
coOMpaHUIo ra3000pa3HbIX BEUIECTB (BOJIOPOA U KMCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C
ONpeAeIEHHON MAaCcCOBOM 0JIEH PACTBOPEHHOTO BEILIECTBA, INIAHUPOBATH U IIPOBOAUTH
XMUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUYEN U KUCIIOT € TIOMOILBIO
MH/IMKAaTOPOB (J1akMycC, (peHon(pTanenH, METWIOPAHX U JpYyrue).

K koHIy 0Oyuenus B 9 kiacce mpeaAMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y OOYYAIOLTNXCSI YMEHUI:



. PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHIA: XUMUYECKHI HIIEMEHT, aToM,
MOJIEKyJIa, HOH, KAaTHOH, aHHOH, IIPOCTOE BELIECTBO, CI0AKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTD, CTENICHb OKUCIICHHS, XUMHUYECKasi peaklus, XAMHUUECKasi CBS3b,
Ter10BOM 3(h(heKT peakuu, MOJb, MOJISIPHBIA 00BEM, PACTBOP, ANEKTPOIIUTHI, HEANEKTPOIUTHI,
SIEKTPOJIMTHYECKAS TUCCOLMAIIHS, PEAKIIM HOHHOTO 0OMEHa, KaTallu3aTop, XUMUIECKOe
paBHOBecue, 00paTUMBbIe M HEOOPAaTHMBbIE PEaKIIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIIEHBIC
pEaKnuy, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIICHHE I BOCCTAaHOBJIEHHE, AJUIOTPOTIHS,
aM(OTEPHOCTb, XUMHUYECKas CBSI3b (KOBAJICHTHAs, HOHHAS, METAJUINYECKast), KpUCTAILTHYECKAS
peméTKa, KOppo3usi METAILIOB, CIUIABBI, CKOPOCTh XUMUYECKOH peaKIuu, IpeaeIbHO
nonyctuMmas koHueHntpanus [1/IK Bemecrtsa;

. MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATDH ITH
MTOHATHUS ITPU ONKMCAHUU BEUIECTB U UX IPEBPALICHUN;

. HCIIOB30BaTh XUMHUECKYI0 CUMBOJIMKY JUIsl COCTaBJICHUS (DOPMYIT BEIIECTB M YpaBHEHUM
XUMHUUYECKUX PEAKIU;

. ONIPENENATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS! XUMHUYECKUX IEMEHTOB B COEIMHEHUSIX
Pa3IMYHOIO COCTAaBa, IPUHAJJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COECAMHEHUH IO
(dbopMynam, BUJT XUMUYECKOH CBS3M (KOBaJIEHTHAs, IOHHAs, METAUINYECKasi) B HEOPTaHUYECKUX
COEIMHEHUSX, 3aps]] HOHA 110 XUMUYECKO! (hopMyIie, XapakTep Cpebl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COCIUHEHHH, TUIl KPUCTAIUIMYECKOM PEIETKY KOHKPETHOTO BEILECTBA;

. packpsiBaTh cMbIch [lepuoandeckoro 3akona Jl. 1. MennaeneeBa u JeMOHCTPUPOBATH €T0
MMOHMMAaHUE: ONHICHIBATh U XapaKTepru3oBaTh TabnnuHyto Gopmy Ileproanueckoii cuctemsl
XMUMHYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «IVIaBHAs NoArpynna (A-rpymnmna)» u «no0ouHas
noarpynma (b-rpynmna)», Maneie u 00JIBIIINE TTEPHOBI, COOTHOCHTH 0003HAUYCHHUSI, KOTOPBIC
HUMEIOTCS B IEPUOANYECKON TaOIUIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apA[ spa, 00Iee YUCIIO0 AIEKTPOHOB U pacIpe/ieieHne ux
T10 IEKTPOHHBIM CJIOSIM), 0OBSACHATH O0IIKE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB
U UX COCIMHEHUN B IpeesiaX MajiblX MEPUOJIOB U IIIaBHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX
aToOMOB;

® K.]'IaCCI/I(bI/II_[I/IpOBaTB XUMHUUYCCKUEC IJICMCHTBI, HCOPIraHNMYCCKUEC BCIICCTBA, XUMHNYCCKHC
PCaKIu (HO YHUCIY U COCTABY YHACTBYIOIIHX B PCAKIUU BCIICCTB, 110 TCIIJIOBOMY a(b(beKTy, 10
HM3MEHEHMIO CTEIICHEH OKHCICHUS XUMHUYECKHX SHeMeHTOB);

. XapaKkTepu30BaTh (OMUCHIBATH) 00IIKE U crienupuuecKre XUMUYECKHE CBOMCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasi ONMUCAHNE TPUMEPAMH MOJIEKYISIPHBIX U HOHHBIX
YpaBHEHUH COOTBETCTBYIOLIMX XUMHUECKUX PEaKLUii;

. COCTAaBJISITh YPABHEHUS AJICKTPOIUTHUYESCKOHN TUCCOIUAIIMN KUCIIOT, IIEJI0UEH U COJICH,
MOJTHBIE M COKpAIEHHBIC YPaBHEHUS pEaKIluii HOHHOTO 0OMeHa, ypaBHEHUS peaKiui,
MOJITBEPIKIAIOIINX CYIIIECTBOBAHME TCHETHUECKON CBSI3M MEXKTy BEIIECTBAMU Pa3IHUHBIX
KJIACCOB;

° PACKPBIBATH CYITHOCTb OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ mocpeacTBoOM
COCTAaBJICHUSA DJICKTPOHHOTO OaraHca 3Tux peaKHHﬁ;



. IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTH
IIPOTEKaHU XUMMUYECKUX IPEBPALLECHUN B PAa3JINYHBIX YCIOBHUAX;

. BBIUUCIIATH OTHOCUTENIbHYIO MOJICKYIISIPHYIO M MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO
JOJTF0 XUMHYECKOTO JIeMEeHTa 1o (popMyrie COeAMHEHUS, MACCOBYIO JOJO BEUIECTBA B PACTBOPE,
MIPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKOI peaKIlim;

. coOMroaTh MpaBmIIa MOJIL30BAHUS XUMUYCCKON TTOCYI0M U 1a00paTO pPHBIM
o0opynoBaHUEM, a TAKKE TPaBHIIa OOPAIIECHHS C BEIIECTBAMHU B COOTBETCTBHH C UHCTPYKITHSIMHU
110 BBIITOJIHCHUTO J1a60paT0prlx XUMHNYCCKUX OIIBITOB I10 MOJYYCHUIO U C06I/IpaHI/IIO
ra3000pa3HBIX BEHIECTB (aMMHAKa M YIJIEKUCIIOTO rasa);

. MIPOBOAMTH PEAKIIUH, ITOATBEPIKIAIOIINE KaYECTBEHHBIN COCTaB PA3IMYHBIX BEILIECTB:
pacrno3HaBaTh ONBITHBIM ITyTEM XJIOpUI-, OpOMUA-, HOIUI-, KapOoHaT-, pocdar-, cuamkar-,
cynb(haT-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUSI U HOHBI U3YYE€HHBIX METAIJIOB,
MPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX BEIIECTB;

. MPUMEHATH OCHOBHBIE OTIEPAIIUN MBICIUTEIIBHON IEATEIIbHOCTH — AHAJIN3 U CUHTE3,
CcpaBHEHHE, 0000IICHNE, CUCTEMATHU3AINIO, BBISIBICHUE TPUYMHHO -CIICACTBEHHBIX CBS3EH — NSt
M3YYCHHS] CBOMCTB BEIIECTB M XUMHUUECKUX PEAKIIHI, €CTECTBEHHO-HAYYHBIC METObI IO3HAHMS
— HaOOICHNE, H3MEpPEHUE, MOJISTTUPOBAHNE, SKCIIEPUMEHT (peasTbHbINH U MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 kiacce

Ne | HaumenoBanue KosmuyecrBo | KonTpoian- | [IpakTuyec- | DJIeKTPOHHbIE

/N | pa3gesioB U TeM BCEro HBIX PadoT | kux paGor (undpossie)
nporpambl o0pa3oBaTe/ibHbIE

pecypcbl

Paznen 1. IlepBoHavyajibHble XUMHYECKUE TOHATHS

1.1 | Xumust — BaxkHast 5 2
007acTh
€CTECTBO3HAHUS U bubanoreka [IOK
MPaKTUYECKOU https://m.edsoo.ru/7f41837c
JIEATEeIbHOCTH
YyeJnoBeKa

1.2 | BemectBa u 15 1 bu6muoreka IIOK
XUMHUYECKUE PEAKLIUU https://m.edsoo.ru/7f41837c

Hroro no pazgeny 20

Pa3gen 2. Bakneiilnue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

2.1 Bosayx. Kucropor, 6 bubanoreka [IOK



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

TTonsarue 00 oxkcumax

https://m.edsoo.ru/7f41837¢c

2.2 | Bopopon.Ilonsitue o 8 bubmuoreka LIOK
KHCJIOTaxX U COJISIX https://m.edsoo.ru/7f41837c

2.3 | Bona. PactBopsr. bubnuoteka LIOK
[onsitue 06 5 https://m.edsoo.ru/7f41837c
OCHOBaHHMSIX

2.4 | OCHOBHBIE KJIACCHI bubmoreka [IOK
HEOPraHUYECKUX 11 https://m.edso0.ru/7f41837c
COCIMHEHU I

Wroro mo pazneny 30

Paznen 3. Ilepuoanueckuii 3axon u Ilepuonnueckasi cucrema xumnyeckux diementon /1. U.

MenaeneeBa. CTpoeHne aToM0OB. XUMH4YeCKasi CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuu
3.1 | lepuomuuecknit 7 bubmuoteka LIOK
3aKOH U https://m.edso0.ru/7f41837c
[Tepnonnueckas
CHUCTEMAa XUMHUYECKUX
anemenToB /I, W.
Meunneneena.
Crpoenue atoma
3.2 | XuMu4deckas CBS3b. 8 bubmoreka IIOK
OKHCIIUTETBHO- https://m.edso0.ru/7f41837c
BOCCTaHOBUTEIIHHBIC
peakIuu
Hroro no pazneny 15
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO | 68
YACOB IO
I[TPOI'PAMME

9 kiacc



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

No | HaumenoBanmue Koauuecrso | Konrpoun- | [IpakTnue DJIEKTPOHHBIE

[/ | PA3A€N0B U Tem BCEro HBIX PadoT | c-gux (uupoBbIe)
MpOrpamel pador o6pa3oBaTe/ibHbIE

pecypcsl

Pa3gen 1. BemecTBO H XMMHYeCKHe peaKIMH

1.1 | lloBropenue u 5 1 bubmoreka [IOK
yryOJeHne 3HaHUH https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/ejioB 6
Kypca 8 kiacca

1.2 | OcHoBHEIE 4 bubmoreka [IOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a63
XAMHUYECKHX 6
peaxkuuit

1.3 | Onekrponutnyeckas | 8 1 1 bubmoreka IIOK
JTUCCOIIHAITHS. https://m.edsoo.ru/7f41a63
XuMudeckne 6
peakLuu B pacTBOpax

Uroro no pazaeny 17 2 1

Paznea 2. HeMeTaaibl M HX COeANHEHHUS

2.1 | O6mas 4 1 Bbubmuorexa IJOK
XapaKTEepUCTHUKA https://m.edsoo.ru/7f41a63
XUMHYECKUX 6
anemenToB VIIA-
rpymnmnsbl. ['anoreHst

2.2 | O0uas 6 Bu6muoreka IJOK
XapaKTEepUCTHUKA https://m.edsoo.ru/7f41a63
XUMHUYECKUX 6
aneMeHToB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

2.3 | Obmasn 7 1 bu6muoreka IIOK
XapaKTepUCTUKA https://m.edsoo.ru/7f41a63
XUMHYECKUX 6

snemMeHToB VA-
rpynmnsl. A3oT,
¢docdop u ux
COEJIMHEHUS



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

2.4

OOmas
XapaKTepUCTUKA
XUMHUYECKUX
anemeHToB IVA-
rpynusl. YDiepoa u
KPEMHHH U UX
COEIMHEHUs

bubmuorexa IIOK
https://m.edsoo.ru/7f41a63
6

Hroro no pazneny

25

Paznesa 3. MeTasiibl M UX COeANHEHUS

3.1 O61me cBoiicTBa 4 Bubnmrorexa I[JOK
https://m.edsoo.ru/7f41a63
METaJIJIOB 6
3.2 | Baxneiime 16 Bubmmorexa IJOK
METAJUTBI B UX https://m.edsoo.ru/7f41a63
COEMHEHUS 6
Uroro no pazneny 20

Pasznen 4. XumMus u oKpy:xa

omas cpeaa

4.1 | BemecrBa n 3
MaTc€pHralibl B ) KU3HU
YCI0BCKa

Hroro no pazueny 3

Pe3epBHOE Bpems 3

OBUIEE KOJIMYECTBO 68

YACOB IIO

I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC



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

Ne Tema ypoka Bcero | lara DJIeKTPOHHbIE
n/n 4yacoB ungposbie
o0pa3oBaTesibHbIE
pecypchl
1 [Ipenmer xumuu. Posb Xxumuu B 1 bub6muoreka [IOK
JKU3HU 4YeoBeKa. Tena u BelecTBa https://m.edsoo.ru/ff0d210c
2 [lonsiTHE O METO/AX MTO3HAHUS B 1 bubnuoteka LIOK
XUMHH https://m.edsoo.ru/ff0d227e
3 [Ipaktudeckas padora Ne 1 1
«[IpaBuna paboTsl B 1a00paTopuu bubmuoteka LIOK
1 IpUEMBI OOpAILIEHUS C https://m.edsoo.ru/ff0d23dc
71a00paToOpHBIM 000PYIOBAHUEM»
4 UucThle BelecTBa U CMECH. 1 bubmoreka IIOK
CriocoOsI pazneneHus cMecei https://m.edsoo.ru/ff0d26ca
5 [IpakxTrueckas padorta Ne 2 1
«Paznenenne cmecelt (Ha mpuMepe bubmorexa [JOK
a . pHMEp https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBAPEHHOM COJIN )»
6 ATOMLL 1 MOTEKVILLL 1 bubmoreka IIOK
e https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHE PIEMEHTHI. 3HAKH 1 bubmuoreka [{JOK
(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIIOKHBIE BEIIECTBA ! bubmmorexa TIOK
P H https://m.edsoo.ru/ff0d2a6¢
? ATOMHO-MOJICKY/ISIpHOE yIEHHUE ! butmmorexa [JOK
YUp Y https://m.edsoo.ru/ff0d2d50
10 3aKkoH MOCTOSTHCTBA COCTaBa 1
BelecTB. XumMuueckas Gopmyrna. bubmuoteka [IOK
BaneHTHOCTh aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOCuUTEeNbHAsE aTOMHAs Macca. 1
OTtHOocHuTenpHAs MOJIEKYIsIpHAas Bubmmorexa TIOK
yUp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 10J1s1 XUMHYECKOTO 1 bubanoreka [IOK
3JIEMEHTa B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 1

KomnuaectBo BelecTBa. MoJb.

bubmuoreka IIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

MousspHas Macca

https://m.edsoo.ru/ff0d5230

14 du3nyecKrue U XUMUYCCKHUE bubmuorexa IIOK
SIBJIEHUSI. XUMHUYECKasl pEAKLIHS https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs IPOTEKaHUS bubnuoteka LIOK
XUMHUYECKUX PEAKLUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEILIECTB. bubnuoteka LIOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BreraucneHns KormdecTBa, MacChl
BEILIECTBA 110 YPABHCHUSIM bubmorexa HOK
HI P . https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEAKIIHHA
18 Knaccudukarms xumMuaecKux
€aKIuil (CoeTuHEHNUs bubmnorexa HOK
peaxtt a ’ https://m.edsoo.ru/ff0d3f34
pasloKeHusl, 3aMeIIeHus, 00MeHa)
19 O060011IeHNEe U CHCTEMaTH3aIIHs bubanoreka IIOK
3HaHUU https://m.edsoo.ru/ff0d40c4
20 KonTponrsnas padora Nel mo Teme
«BerecTBa 1 XUMUYECKHE bubmorexa [JOK
https://m.edsoo.ru/ff0d4290
peaKIum
21 Bo3nyx — cmech razos. CocraB
Bo3ayxa. Kuciopo 3JIEMEHT U bubmmorera LIOK
Y. poA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
22 du3nyecKrue U XUMHICCKHE
CBOMCTBa KHCJIOpOJa (peaKIuu bubmuoteka [IOK
okucineHus, roperue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 CnocoOpbI MoJydeHHS KHCIOpoaa B
nabopaTopuun fn OMblmneHr;IoIi:TH bubmmorexa [JOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHeHue Kuciaopoia
24 TemtoBoi 3 hekT XuMUIECKoi
€aKIIH, TIOHITHE O
IT)e ML(I)XI/IMI/ILIGCKOM ABHCHHUH bubmmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMUUYECKUX
peaKkuusax
25 TormmBo (He(Th, yroiab U MeTaH).

3arpsi3HeHHE BO3/lyXa, ClIOCOOBI €ro
MIPENOTBPALIECHUS

bu6muoreka IIOK
https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

26

[Ipaktuueckas padora Ne 3 o Teme
«[lomyuenue u cobupanue
KUCIIOPOJIa, H3y4EeHHE €O CBOWCTBY

bubmorexa IIOK
https://m.edsoo.ru/ff0d4ae2

27 Bognopon — aneMeHT u npocToe bubnuoteka LIOK
BeecTBo. Haxoxaenue B npupone https://m.edsoo.ru/ff0d4dd0
28 dOu3nYecKne U XUMHICCKUE
CBoiicTBa BojiopoJia. [Ipumenenne bubmmorexa [IOK
AOpoRa. 1p https://m.edso0.ru/ff0d4ddo
BOJIOpOJIa
29 IToHsaTHEe 0 KMCTIOTaX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI ToTydeHus BOJIOPO/Ia B bubmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [Ipaxtuueckas padota Ne 4 o Teme
«ITomyyenue u coOupanue bubmorexa HOK
e P . https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3YICHHE €TI0 CBOMCTBY
32 Monsipublit 00bE€M ra3oB. 3aKoH bubmuoteka LIOK
ABorazpo https://m.edsoo.ru/ff0d542e
33 Brruucienus o0néMa, KoIMyecTBa
BEIIIECTBA Ta3a 10 €ro U3BECTHOM bubmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA WU 00BEMY
34 Brrancienus 006EMOB ra3oB 10
YpaBHEHUIO PEAKIIMKU Ha OCHOBE bubmnoreka [IOK
3aK0HA 00BEMHBIX OTHOIIICHUM https://m.edsoo.ru/ff0d5708
razoB
35 du3nyecKue U XUMHICCKHE bubmnoreka [IOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 00 bubmuoteka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
37 Boja xak pacTBOpUTEINb.
Hacpliennbie 1 HeHACHIIIEHHbBIE bubanoreka [IOK
pactBopbl. MaccoBas 10 https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PacTBOPE
38 IIpaktuueckas padora Ne 5 o Teme

«IIpuroroBneHue pacTBOPOB C
OIPEACIIEHHON MaCcCOBOU JT0JIEN
PacTBOPEHHOTO BEIIECTBAY

bu6muoreka IIOK
https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

39

Konrponbhas padora Ne2 no teme
«Kucnopoa. Bonopoa. Bona»

bubmuorexa IIOK
https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KIaccu(puKanus, bubmuoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tony4yenue u xumudeckue bubmuoteka LIOK
CBOMCTBA KUCIIOTHBIX, OCHOBHEIX U https.//m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHOBaHHUS: COCTAaB, bubmoreka [IOK
KJaccuukaius, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u xumudeckue bubmuoteka LIOK
CBOMCTBA OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bubmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u xumMu4eckue bubmuoteka LIOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpenune): HOMEHKIATYpa,
cnoco(6511) TTOJT )eHI/ISI XHMHITIZIC)KHe bubmorexa HOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
47 [Tpaktrueckast pabora Ne 6.
Pemienune sxcrnepuMeHTaAIbHBIX bubmuoteka [IOK
3a7a4 1o TeMe «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTUHEHUI
48 I'eneTnyeckas CBA3b MEKIY
KJIaCCaMH HEOPTraHMYECKHX bubmorexa HOK
B p https://m.edsoo.ru/00ad9a50
COCIUHCHUI
49 OO6o01eHre U cucTeMaTu3arus bubanoreka [IOK
3HAaHUU https://m.edsoo.ru/00ad9ch?2
50 Konrponbsnas padora Ne3 o reme
"OCHOBHBIE KJIACChI bubmorexa [IOK
. https://m.edsoo.ru/00ad9ela
HEOPraHMYECKHUX COCTUHEHHMA
51 IlepBble MOMBITKU KJIacCH(PUKALUU
XUMHYECKHUX 3JIE€MEHTOB. [loHsATHE bubmorera LHOK
) https://m.edsoo.ru/00ad9ffa
O TPYIIAaxX CXOAHBIX AIIEMEHTOB
52 Ileproanueckuii 3aKoH U

[lepuoanueckas cucrema
XUMHUYECKUX deMeHTOB /1. H.

bu6muoreka IIOK
https://m.edsoo.ru/00ada52c¢
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Menneneena

53 Ilepuoasl, rpyIObl, MOATPYIIIEI bubmorexa HOK
PHOJEL, TPYIIBL, TOATPYH https://m.edsoo.ru/00ada52c
o4 Crpoenue atomoB. CoctaB bubnmnorexa [IOK
aTOMHBIX s1iep. M30TorbI https://m.edsoo.ru/00ada342
55 CtpoeHue AIIeKTPOHHBIX 000JI0YeK
P P . bubmuoreka [IOK
aToMOB 31eMeHTOB [lepromudeckoit
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenneneeBa
56 XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA M0 €ro MOJIOKEHUIO B bubmmnorexa [IOK
[Tepuonnueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneera
57 3nauenue [leproauyueckoro 3akoHa
JUISl pa3BUTHS HAYKHU U MPAKTHUKHU. bubmuoteka LIOK
. . MenneneeB — y4€HBINH, https://m.edsoo.ru/00ada96e
TIeIaror ¥ rpaskIaHuH
58 DIEKTPOOTPHUIIATETHPHOCTh ATOMOB bubmuoteka LIOK
XUMHUYECKUX AIEMEHTOB https://m.edsoo.ru/00adaab8
>9 HNoHnnast xumuueckas CBsI3b bubmmorera LOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas mossipHas bubmuoteka [IOK
XHMHYECKasl CBI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemossipHas bubmuoteka [IOK
XHMHYECKasl CBI3b https://m.edsoo.ru/00adaab9
62 CrereHb OKUCIICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OkucauTenbHO- bubanoreka [IOK
BOCCTAHOBUTEJILHBIC PEAKIUU https://m.edsoo.ru/00adb076
64 OKHCIIUTENN U BOCCTAHOBHUTEIN bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 KonTpoawsHas padora Ne4 o Teme
«Cr 1;eHHe aT(I;)Ma XuMuueckast bubmmorexa TIOK
P ' https://m.edsoo.ru/00adb486
CBSI3b»
66 O06o01IeHne 1 cUuCTeMaTU3aIHs bubanoreka [IOK

3HAHUHI

https://m.edsoo.ru/00adb33c
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67 O06o01IeHne U CUCTEMaTU3aIIHS 1 bubaunoreka [IOK
3HAHUM https://m.edso0.ru/00ad9ch2
68 O06o001IeHne U CHCTEMaTU3aIIHS 1 bubanoreka [IOK
3HAHUM https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME
9 kiacc
Ne Tema ypoka Bcero | lara DJIeKTPOHHbIE
n/n 4acoB undposbie
o0pa3oBaTe/ibHbIE
pecypchbl
1 [Tepronnueckuii 3aK0H. 1
[Iepnonnueckas cucrema bubmuoteka LIOK
XUMUYECKHX ieMeHToB JI. M. https://m.edsoo.ru/00adbh59e
Meuneneena
2 3aKOHOMEPHOCTH B U3MEHCHUH 1
CBOMCTB XMMUYECKUX DJIEMEHTOB bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukarus u HomeHkatypa 1 bubmnorexa [IOK
HEOpPraHUYECKHX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMu4uecKoil CBSI3M U THIIBI 1 bubmnoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 Konrponbsnas padora Nel mo reme | 1
«[loBTOpEHUe U yrnyoneHue
3HAHMUI OCHOBHBIX Pa3eNioB Kypca
8 Kiacca»
Knaccudukanus XuMudecKkux
° eaK I/Ig o LIa3quHHM . bubmmorexa [JOK
bearh P https://m.edsoo.ru/00adbch0
MpU3HAKaM
7 IToHATHE O CKOPOCTU XUMUYECKOH | ]
eakuuu. [loHsaTHE O TOMOTE€HHBIX bubmmorexa [JOK
PeAriuH. https://m.edsoo.ru/00adbeda
Y TETEPOTCHHBIX PEAKIUAX
8 [ToHATHE O XUMHYECKOM 1 Bubmmorexa TIOK

PaBHOBCCHUH. q)aKTopBI, BJIMAIOIINE

https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCThH XAMHYECKOM pcakunu
1 TIOJIOKCHHUEC XUMHUYCCKOT'O

paBHOBECHS
9 OKucCIuTeIbHO- bubmoreka [IOK
BOCCTaHOBUTEJIBHBIEC PEAKIIUH https://m.edsoo.ru/00adcade
Teopus 3IEKTPOTUTUICCKOM
H Hcfo na I/II/IpCI/IJII)HI)IG 1 ciabbie bubmmorexa [IOK
8 HHaru. https://m.edsoo.ru/00adcd68
AIIEKTPOTUTHI
1 WoHnbIe ypaBHEHHS peaKIHii bubmorexa [JOK
M peartt https://m.edsoo.ru/00add448
12 XUMHUYECKHUE CBOMCTBA KHUCIIOT B
OCHOBAaHUU B CBETE MPEACTABICHHI bubnmorexa [IOK
00 2MEKTPOTUTHIECCKOU https://m.edsoo.ru/00add5d8
JTACCOIHAIIAHN
13 XUMHYECKHE CBOMCTBA COJICH B
CBETE MpENCTaBICHUH 00 bubmorexa [IOK
pedt . https://m.edso0.ru/00add8b2
ANEKTPOTUTHICCKOU TUCCOIHAITIN
14 . bubmoreka IIOK
I1
OHATHE O THAPOTHM3E CoJeH https://m.edsoo.ru/00add9d4
15 O0001IeHrEe U CHCTEMATH3 AU bubmoreka IIOK
3HAaHUU https://m.edsoo.ru/00addd12
IIpaxtnueckas padora Ne 1.
0 «lfemeHne 31(0112 MMCHTAJIbHBIX bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3aa4»
17 KonTponsnas padora Ne2 o teme
«ONEeKTPOIUTHYECKAS bubmuoteka [IOK
IUCCOLIMAIINI. XUMUYECKUE https://m.edsoo.ru/00addecO
peaKIuu B pacCTBOPAX»
OO0mas xapakTepuCcTHKa
10 raHI;lFeHOBp XI/HVE/I‘{CCKI/IC CBOMCTBa bubmorexa LHOK
i https://m.edsoo.ru/00addfe2
Ha [puMepe Xjiopa
Xnopopogopod. CoJssHas KUCIIOTa,
o XI/IMII;LIGCKI/ICP CBOICTBA, ITOJIyUYCHHUE bubmorexa LOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpaktuueckas padora Ne 2 no

teme «IlomydueHue conssHon
KHUCJIOTBI, U3yYEHUE €€ CBOMCTBY

bu6muoreka IIOK
https://m.edsoo.ru/00ade348
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21 BrrunciieHus o ypaBHEHUSIM
XUMHUYECKHUX PEaKILUH, €CIU OIUH bubmnorexa HOK
P ’ https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE
22 OO6mast xapakTepUCTHKA bubnunorexa [IOK
aneMeHToB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
23 | AmorponHbie MOIU(PHUKAUN
cepbl. Haxoxnenue cepol U eé bubnmnorexa LIOK
COEIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHUYECKHE CBOMCTBA CEPBI
CepoBoa0poad, CTPOEHHE,
4 q)nznquKEe " XI/III:\)/II/IIICCKI/IG Bubmioreia LIOK
. https://m.edso00.ru/00ade802
CBOMCTBA
2 Oxcuasl ceprl. CepHas KHUCIIOTA,
° (bHSHLIeCKI/IZ " XI/II\EI/I‘—IGCKI/I@ bubmmorera LOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHNE
26 XUMHUYECKUE PEAKIIUH, JICKAIINUE B
OCHOBE TTPOMBIIINICHHOTO croco0a
TTOJTY9CHHS CEPHOU KUCIIOTHI. bubmuoteka LIOK
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKAIOIIEH CPEIb
COEIMHEHUSIMU CEPBI
27 Brrunciaenue maccoBoii 10au bu6moreka [IOK
BBIXOJIa MPOAYKTA peaKINK1 https://m.edsoo.ru/00adec8a
28 OO6mast XapakTepUCTHKA
aneMeHToB VA-rpynmsl. A3oT,
acrnpoCTpaHeHHE B IPUPOJIE butmmoreia LIOK
PAcHpOCIp PHPOZE, https://m.edsoo.ru/00adeea6
(buznueckue U XUMHYECKUE
CBOMCTBa
AmMuak, ero puznyeckue u
* XUMHYECKHE cq;oﬁCTBa MOJTy4eHUe butmmoreia LIOK
> HOIYH https://m.edsoo.ru/00adf004
U IpUMEHEHHE
[IpakTrueckas pabota Ne 3 mo
% Teiae «ITon elfne aMmMuaKa Bubmmorexa TIOK
i . ’ https://m.edsoo.ru/00adf180
W3Y4YEHHUE €r0 CBOMCTB»
31 A30THas KuCIoTa, e€ puznueckue bubmoteka [IOK
U XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
32 butmuorexa IJOK

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHS B Ka4ECTBE

https://m.edsoo.ru/00adf518
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MUHEPAIbHBIX YI00pEeHUH.
XUMUYECKOE 3arpsi3HEHUE
OKPYKAIOLIEH CPEbI
COEIMHEHUSIMH a30Ta

33 | ®ochop. Oxcuna pocdopa (V) u
docdopras kucnora, Gpu3zHIECKue bubmoreka [IOK
1 XUMHYECKHE CBOMCTBA, https.//m.edsoo.ru/00adf68a
MOTy4eHHUE
34 | Ucnonb3oBanue hocdaros B
KayeCTBE MUHEPAIBHBIX bubmmorexa [IOK
ynoOpeHuid. 3arps3HeHue https://m.edsoo.ru/00adfc20
MPUPOHON cpenbl hocharamu
Vriepom, pacnpocTpaHeHne B
% npu I:) e I:bmpfqecfne u bubmorexa [JOK
PHPOJIE, N https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOMCTBA
36 Oxcuapl yrepoaa, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.
DKOJOTHYECKHE TIPOOIESMBI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM YIJIepoJia
(V)
37 N bubanoreka LIOK
VYroneHa CJI0Ta U €€ Co
FOMPHAT KHEToTa 1 HH https://m.edsoo.ru/00ae006¢c
38 [Ipaktrueckas padora Ne 4 o
teme "llosryueHue yriuekuciaoro bubmuoteka [IOK
raza. KauecTtBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
39 [TepBoHavanbHBIC TOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa TIOK
P B https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIepoaa
40 . bu6muoreka IIOK
K
PEMHUHI | €10 COCAMHCHHA https://m.edsoo.ru/00ae080a
41 [Ipaktuueckas padora Ne 5.
Pemenue skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a7a4 1o TeMe «BaxxHeniue https://m.edso0.ru/00ae0bf2
HEMETAJJIbl U UX COETUHEHUS
42 KonrponbHas padota Ne3 no teme

«BaxHel1me HeMeTaUIbl U UX
COEIMHEHUS

bu6muoreka IIOK
https://m.edso0.ru/00ae0el8
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43 | OOmiast xapakTepuCcTUKa
XUMHYCCKHUX 3JICMECHTOB —
METaJIOB. MeTaluinuecKas CBI3b U bubmuorexa IIOK
METAJIINYECKasl KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAaJIJIOB
44 XYUMHUYECKHUE CBOMCTBA METAIIOB.
DIEKTPOXUMHUYICCKUM Ps bubmorexa [JOK
p . pAA https://m.edsoo.ru/00ael156
HaIpsKEHUH METaJIOB
45 | OOume crocoObl MOTy4eHus
MetaiuioB. CriaBel. Berauciienus
10 YpaBHEHUSAM XUMHYECKUX bubmorexa [JOK
P N https://m.edso00.ru/00ae1156
peaKIuii, eCu OJNH U3 PEareHToB
COJICPKUT TIPUMECH
46 bubmoreka [IOK
IT
OHATHE O KOpPOSHH METAILIOB https://m.edso0.ru/00ael278
47 bubmoreka IIOK
[lenotbre MeTasel https://m.edsoo.ru/00ael4b?2
48 OKCHITBI ¥ TUIPOKCUBI HATPUSI U bubmuoreka [{JOK
Kanus https://m.edsoo.ru/00ael4b?2
49 [lemouyHO3eMeNbHBIC METAIIIBI — bubmuoreka [{JOK
KaJIBIIMHA U Mardui https://m.edso0.ru/00ael5e8
50 Baxneiimme coeMHESHNS KaIbIIHs bubmorexa [JOK
A t https://m.edsoo.ru/00ael5e8
51 O00011IeHNEe U CHUCTEMATH3AIUs bu6moreka [IOK
3HAaHUU https://m.eds00.ru/00ae1886
52 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bu6muoreka IIOK
YCTPaHEHUS https://m.edsoo.ru/00aelae8
IIpakTudeckas padora Ne 6 1o
> TepMe ")KéCTKocl?rb BOABI U METOIBI bubmorexa HOK
. " 8 A https://m.edsoo.ru/00aelc64
e€ ycTpaHeHus
54 . bu6muoreka IIOK
An
FOMMHIH https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOICTBA OKCHIA U bubanoreka [IOK
TUPOKCUIA https://m.edsoo.ru/00ael1d86
56 bubmuoreka IIOK

Keneso

https://m.edso0.ru/00ae35e6
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57 OKcuibl, THIPOKCHUIBI U COTTU 1 bubmuorexa IIOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
58 O0001IcHNE U CHCTEMaTU3aI[Us 1
3HaHUU
59 [Tpaktrueckas padota Ne 7. 1
Peuienue sxcriepuMeHTaAIbHBIX bubnmnorexa [IOK
3aj1a4 1o TeMme «BakHenime https://m.edsoo.ru/00ae3de8
METaJLIbl M UX COCIUHCHUS
60 Brrunciienus no ypaBHEHHUSIM 1
XUMHYECKUX PEAKITHH, €CITU OTUH
U3 pEareHToB J1aH B U30BITKE WM bubmuoteka LIOK
COACPKUT NpUMeCH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJU BBIXOJIa IPOIYKTA
peakiuu
61 O0o001Ienre U CUCTEMATH3 AU 1
3HaHUU
62 Konrponbshas padora Ned4 o reme | 1
«BaxHeine MeTaibl 1 UX
COCITUHCHUS»
63 BemectBa u marepuans B 1 bubmuoreka [{JOK
MOBCEAHEBHOM KU3HU YETIOBEKa https://m.edso00.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3sHEHUE 1 bubanoreka [IOK
OKPYKaIOIIEH CpeIbl https://m.edsoo.ru/00ae4270
65 Ponp xumMuum B permnenun 1 bubmnoreka [IOK
AKOJIOTHYECKHUX MPOOIeM https://m.edsoo.ru/00ae4270
66 O06o001IcHNEe U CHCTEMaTH3aIUs 1 bu6muoreka IIOK
3HAHUM https://m.edso0.ru/00ae0d0a
67 O06o001IcHNEe U CHCTEMaTU3aIUs 1 bu6muoreka IIOK
3HAHUM https://m.edsoo.ru/00adb33c
68 O0001IeHre U CUCTEMATH3 AU 1 bu6muoreka IIOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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N PPOBBIE OGPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Beenutenanusiehttp://www.chemnet.ru ['azeta «XuMus» u caiiT ans yuutens «5 uay Ha ypok
XUMHUH

http://him.1september.ru Equnas xomnexius LIOP: IlpenmeTrHas xomnekuus « XuMUs»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHbIC SKCIIEPUMEHTHI:
xumust. Komnekiust Poccuiickoro o01eo0pa3oBaTensHOTo ropraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas omummnuaza nkoJIbHUKOB TI0 XUMUHU



http://chem.rusolymp.ru Oprannueckast XUMHL: HEKTPOHHBIN YU€OHUK ISl CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: AIEKTPOHHBIN yUeOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJUTEIK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAS OTUMITHA/IA TIO XUMUH: TEJICKOMMYyHUKAIIMOHHBIH
00pa3oBaTeIbHBIN MPOEKT



