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HOACHUTEJIBHASA 3AITUCKA

[IporpaMma Mo XWUMHHW Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMWA K pe3yJabTaTaM OCBOCHHMS OCHOBHOM
00p a30BaTEIHLHOM P OTPAMMBI OCHOBHOT'O 00IT[ero 00pa30BaHus, TP €/ICTaBICHHBIX
B ®I'OC OO0, a Takke Ha 0OCHOBE (eiep aTbHOM p adoyelt MpOorpaMMbl BOCITATAHHUS
U ¢ yd4€TOM KOHLENIMK TpenojaBaHus ydyeOHOTO Mpeamera «XUMHs» B
00p a3oBaTenbHBIX OpraHu3auax Poccutickoit @emep anum.

[Iporpamma mo xuMuu Ha€T MpENCTaBICHHE O IENIX, OOIIeH CTpaTeruu
oOydeHHUsI, BOCIUTAHHWS W Pa3BUTUA OOYYAIOMMXCSA CPEACTBAMU YYEOHOTO
npeaMera, — yCTaHaBiIWBaeT  oOsi3aTeNbHOE  MPEAMETHOE  COJEp KaHWE,
IpeayCcMaTpUBaeT paclpeieiieHre ero Mo KiaccaM U CTPYKTYPHPOBAHHUE IO
paszienaM ¥ TeMaM MPOrpaMMbl MO XUMHH, OMpEAeisieT KOJIWYECTBEHHBIE W
KaueCTBEHHBIC Xap aKTepPUCTUKU coJiep KaHus, P EKOMEHTYEeMYHO
MOCIIEIOBATENIBHOCTh M3YYCHHS] XUMHA C YYETOM MEXIPEIMETHBIX U
BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKA Yy4eOHOro Tpollecca, BO3PaCTHBIX
0ocoOeHHOCTe O0Oyualommxcs, OMpenenseT BO3MOXKHOCTH MpeaMera i
peanu3auuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHHMSI OCHOBHOW OOpa30BaTeNIbHON
IIporpaMMbl Ha YpOBHE OCHOBHOT'O 00IIIero 00pa3oBaHus, a Takke TpeOOBaHMI K
pe3yiabTaTaMm 00y4eHHUs] XUMHH Ha YP OBHE IIeJIel M3ydeHUS P €AMETa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATEIILHOM JCATEIBHOCTA OOYYarOIIerocss MO OCBOCHHIO
y4e0HOT0 COJIepKaHUS.

3HaHWE XWMHUU CIYXUT OCHOBOW 1Jisi (OpMHUPOBAHUS MHUPOBO33PCHUS
o0Oyy4aroIerocs, ero MmpeiCTaBICHUA O MaTepMaJIbHOM €IMHCTBE MUPa, BasKHYIO
pOJIb UTParOT POpMHUPYEMBIE XUMHUEH MPEACTaBICHUS O B3aWMOIIPEBPAICHUSIX
SHEPTUHM M 00 DBOJIIOIMU BEIICCTB B MPHUPOJIE, O MYTAX peIICHHs TI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM, DHEPTCTUYCCKOM,
MUIIEBOM U KOJIOTUUECKOM 0€30MacHOCTH, TP 00JIeM 31paBOOXPAHECHUSI.

W3ydeHne XuMuu:

CIOCOOCTBYET  pealm3allid  BO3MOXKHOCTEH JUIi  CaMOpPa3BUTUS U
dbop MHpOBaHUS KyIbTYPBI IHYHOCTH, €€ 00IIeH 1 PyHKITMOHATLHON I'P aMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHPOBAHHME MBIIIJICHUS U TBOPYECKUX CITOCOOHOCTEH
oOy4arImmxcs, HABBIKOB WX CaMOCTOSATEIBHOW Y4yeOHOW JesITeTbHOCTH,
AKCIEPUMEHTAIBHBIX W HCCICA0BATCIbCKMX yMEHUH, HEOOXOIWMBIX KaK B
MOBCETHEBHOM KU3HH, TaK U B P 0(heCCHOHAIIBHO U A TEIBHOCTH,

3HAKOMHT CO CIEIU(UKOW HAYYHOT'O MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI
IIEJIOCTHOTO B3TJIs1/1a HA AUHCTBO IPUPOJIbI M YeTI0BEKA, IBJISCTCS OTBETCTBEHHBIM
3TanoM B (hOp MUPOBAHNH €CTECTBEHHO-HAYYHOU I'P aMOTHOCTH 00y JarOIIHX CST;



CocoOCTBYET (POPMUPOBAHHUIO IIEHHOCTHOT'O OTHOIIEHMUSI K €CTECTBEHHO -
Hay4HbIM 3HAHUSIM, K [P UP OJI€, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTUYECKOE
00p azoBaHue 00yJarOIMXCS.

JlaHHbIe HampapieHUsS B OOYUYEHUM XMUMHUU OOECTICUMBAIOTCS CHEIU(PUKON
COJIepaHusi y4yeOHOro mpeaMera, KOTOPBIM  SBJSIETCS  TEAaroru4ecKu
aJlanTUP OBAaHHBIM OTpakeHHEeM 0a30BOM HAYKH XUMHH Ha OTIPEAETIEHHOM dTare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00I111€eT0 00pa30BaHUs Op MEHTHUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CUCTEMbI IEpBOHAYAIBHBIX MOHATUNH XHMHUHU, OCHOB
HEOPTAHUYECKOM XHMHUU M HEKOTOPBIX OTHACJIbHBIX 3HAUYUMBIX MOHATHA
OPTaHUYECKOU XUMUHU.

CtpyKTypa coaepikaHus MpOorpaMMbl IO XUMUU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOI'0 MOAX0Ja K €€ n3ydyeHuro. CojeprKaHue CKIaJbIBAETCS U3 CHUCTEMBI
MOHSATHN O XUMHAYECKOM JJIEMEHTE M BELIECTBE U CUCTEMBI IMMOHATUH O XUMUYECKOU
peakiuu. O0€ 3TH CHUCTEMBI CTPYKTYpPHO OPTaHHU30BaHbI IO P MHIIMITY
MOCJIEA0BATEIILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOP ETUUECKUX ITP €1CTABIICHUN
Pa3HOro yp OBHS:

— aTOMHO-MOJIEKYJISIPHOT O YYE€HUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA X UMUH;

— YUYEHHUSI O CTP OCHUH ATOMA U XUMHUYECKOU CBS3H;

— TpeacTaBieHUN 00 AJIEKTPOJIUTUYECKON JUCCOLMAllMM BEUIECTB B
pacrBopax.

Teopernyeckre 3HAHHUS pPacCMATPUBAIOTC HA OCHOBE OMIIMPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHHO OT OJHOTO
YPOBHS K JIp yTOMY, BBITIOTHSIS PYHKITMK 00BSICHEHUS U TP OTHO3UPOBAHMS CBOMCTB,
CTp OCHHS 1 BO3MOKHOCTEH P aKTUUECKOTO P UMEHEHUS U TTOJTY UCHUS U3y YaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMmbl IO XUMHUU CIOCOOCTBYeT  (hOpPMHUPOBAHHIO
TP EACTABJIEHUS O XUMUYECKON COCTABIISIOLIEH HAYYHOM Kap THHBI MUP A B JIOTUKE
€€ CUCTEMHOM P U O/Ibl, [IEHHOCTHOT'O OTHOIICHHS K HAYYHOMY 3HaHHUIO U METOJIaM
MO3HAaHUA B Hayke. M3ydeHue XMMUM NP OUCXOJUT C MPUBJICUCHUEM 3HAHUN U3
paHee M3YYEHHBIX YUEOHBIX MpeaMeToB: « OKp yxKaromuii Mup», «buomorus. 5—7
KJ1acChl» U «Pu3uKa. 7 Kiacey.

[Ipy wW3ydYeHMH XUMHUU TPOUCXOAWT (PopMHUpOBaHHWE 3HAHWUNA OCHOB
XAMHYECKON HayKH KaK 00JIaCTH COBP EMEHHOTO €CTECTBO3HAHUS, P aKTHIECKOU
JEeATEIbHOCTH YEI0BEKA U KaK OJTHOTO M3 KOMIIO HEHTOB MUPOBOM KYJIBTYpBI. 3a1a4a
y4e0HOT0 Mp eMETa COCTOUT B (HOP MUPOBAHUY CUCTEMbI XMMHUYECKUX 3HAHUN —
Ba)KHEUITNX (PaKTOB, MOHATUN, 3aKOHOB U TEOP ETHUECKUX MOJI0KEHUH, TOCTY TTHBIX
00001IIeHNT MUP OBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKd, B MPHUOOIICHUH K



HayYHBIM METOJaM MO3HAHUS MTPH U3YUECHUH BEIICCTB U XUMHUICECKUX P CaKIIHH, B
(dhop MHpPOBAHUH M P a3BUTUH MIO3HABATEIIPHBIX YMEHUH M UX TIP UMEHEHHH B y4eOHO-
MO03HABATEILHON U YU4EeOHO-UCCIIeI0BATEIHCKOM e TEITbHOCTH, OCBOCHHUH TP aBUJ
6e301acHOT0 00pAIICHHS C BEIIIECTBAMH B TIOBCETHEBHO M KU3HH.

[Ipu n3yueHnr XMMUU Ha ypOBHE OCHOBHOTO 00IIEro 00pa30BaHMsI BAKHOE
3HaYEHHE TP HOOp eI TaKKE IeITH, KaK:

— (dOopMHpOBaHUE HWHTEIJICKTyallbHO PAa3BUTOH JHWYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYIHHUYCCTBY, CAMOCTOSTSIIHHOMY TP HHATHIO P eIlICHUH,
CIIOCOOHOM aaNITHPOBATECS K OBICTP O MEHSIOIIUMCS Y CIIOBHSIM )KU3HU;

— HamIpaBIEHHOCTh OOyYEHHS Ha CHUCTEMAaTHYECKOe P HOOIICHHE
oOydaroumxcs K CaMOCTOSITENHHOW IMO3HABATENLHOW JESITETbHOCTH, HAaYyUYHBIM
METO/IaM TIO3HaHus, (POPMHUPYIOIIUM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHre yCIoBHUH, CITOCOOCTBYIOMIHX P HOOPETEHUIO 00y JarOIITAMICS
OTIbITa Pa3HOOOPA3HON NEATeILHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KITIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIIMH), MMEIOINX YHUBEPCAIBHOE 3HAUCHUE IS
pa3IMIHBIX BUIOB JEATEIIHLHOCTH;

— ¢opmupoBanue oOmel (GYHKIMOHAIBHON U  €CTeCTBEHHO-HAy4YHOH
TPAMOTHOCTH, B TOM 4YHCIE€ YMEHUH OOBSACHATh W OIICHUBATH SIBICHUSA
OKp Y’KaIoIero MHUpa, WCIOIb3Yysl 3HAHUS W OTBIT, TIOJYUYCHHBIC NMPU H3Y4CHUH
XUMUH, TIP UMEHSATh WX TIP U P €IISHUH TP 00JIEM B ITOBCEHEBHOM )KM3HU U TP Y, I0BOH
e TEIIbHOCTH;

— ¢opmupoBaHue Yy OOydYarONWMXCSd TyMaHUCTHUYECKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XHWMHWYECKHUX 3HAHWW JUJIS BBIPAOOTKH DKOJIOTHUCCKH
11e1eCO00pa3HOTO TMOBEACHUS B OBITY M TPYJIOBOM JCATEIIBHOCTH B IIENSX
COX aHEHHUSI CBOETO 3/I0OPOBbS M OKP YIKAIOILEH TP UPOJTHOM CP €11bI;

— pa3BUTHE MOTHBAIIMM K OOYyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M
CAaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHSA OOIIEYEIIOBEUYECKUX I[IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY NP OQUIISI U HAIIP aBICHHOCTU JaJIbHEHIIIEro
oOyueHusl.

OO611ee yncIo 4acoB, OTBEAEHHBIX I M3y4UEHHUS XIMHUH Ha YPOBHE OCHOBHOTO
obmero o6pa3oBanus, coctaBisier 136 gacos: B 8 knacce — 68 gacoB (2 yaca B
HeJent0), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXAHUME OBYUYEHUA

8 KUIIACC

IlepBoHaYa/bHBbIC XMMHYECKUE TOHATHSA

[Ipenmer xumun. Posib XumMun B KU3HU 4€N0BEKAa. XUMHS B CHCTEME HAyK.
Tena u BemiectBa. duszmyeckne CBOWCTBA BEIIECTB. ATpeEraTHOE COCTOSHUE
BeniectB. [loHsATHE O METOAAaX MO3HAHUSA B XMMHHU. UHCThIE BEIECTBA U CMECH.
CnocoObI pa3eneHus: CMECeH.

ATOMBI ¥ MOJEKYJbl. XUMUYECKHE 3JI€MEHTbl. CHUMBOJBI XHUMHYECKHX
251eMEHTOB. [Ip OCTBIE U CIIOKHBIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuyeckas popmyia. BareHTHOCTh aTOMOB XMIMHYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENbHAS
MoOJIEKyJIsipHas Macca. MaccoBas 1071 XMMUYECKOT0 3JIEMEHTA B COETMHEHUU.

KonunuectBo Bemecrsa. Monbs. MonspHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHCIA CTPYKTYpPHBIX €AMHHUIl BemlectBa. Pacuérsl mo dopmynam
XUMUYECKUX COECTUHEHUI.

du3znyecKue 1 XUMUYECKUE SBJIICHUA. X UMUUYECKasl pEaKUUs U €€ P U3HAKU.
3aKOH COXpaHEHHsI MacChl BellecTB. XuMudeckue ypaBHeHus. Kiaccudukamms
XUMUYECKUX P €aKLMH (COEAUHEHUS, Pa3JI0KEHNUs, 3aMELIECHUS, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0M, ITpaBuUiaMu paboThl B 1a00paToOpuu 1
npuéMamu oOpaIieHus ¢ 1abopaTOpHBIM 0OOPYIOBAHUEM, U3YUEHUE U OMUCAHUE
(uU3NUECKUX CBOMCTB 00pa3loB HEOPTaHUYECKHX BELIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBIE€HUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUAIIEHUE W KOHACHCAIUS BOJIbI) U XUMUYECKMX (TOPEHUE CBEYH, ITPOKAJIMBAHUE
MEIHOM Mp OBOJIOKH, B3aUMOJIEUCTBUE MEJIa C KMCIOTOM) SABIEHUM, HAOII0/IEeHUE U
ONMCAaHUE MPHU3HAKOB MPOTEKAHUS XMMUYECKUX peakuuil (pa3jiokeHue caxapa,
B3aUMO/JICCTBUE CEPHON KUCIOTHI C XJIOPUIOM Oapus, pa3yoKeHHUe TUap OKCHa
menu (1) mpu Harp eBaHuM, B3aUMOJICHCTBIE XKee3a ¢ pactBopoM costr meau (1),
U3Yy4YEHHE COCOO0OB pa3AesieHUs] CMECEi: C MOMOILbI0 MarHuTa, (pUIbTp OBaHUE,
BbITIap UBAaHUE, JUCTUILIIALIMS, XpOoMaTorpadus, p OBEACHUE OUUCTKHA OBAPEHHON
cojii, HaONIOJeHHWEe U  OINMCAHUE PE3yJbTaTOB MPOBEIACHUS  OIbITA,
WUTIOCTP UPYIOIIETO 3aKOH COXPAHEHHMs] MacChl, CO3JaHHE MOJEIEH MOJEKyl
(11ap OCTEPIKHEBBIX ).

Ba:xHeiilune npeacraBuTe/ M HEOPraHNYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucimopon — 3jeMeHT U MpocToe
BenecTBo. HaxoskleHue kucinopoja B Hpupoje, (PU3UUYecKMe M XHUMHUYECKHE
cBorictBa (peakuuu TopeHus). Oxcuawl. [lpumenenue xuciaopoma. CrocoOsl
NOJIy4eHHUs KUCIopoAa B Jiaboparopuu MU MpOMbIIUIEHHOCTH. KpyroBopot
KUCI0poJia B mpupoie. O30H — anaoTporHas MoAu(pUKaIUs KUCIOPOo/Ia.



TernoBoit AhdEeKT XUMUYECKOU peakiuu, TePMOXUMHUYECKUE yPaBHEHUS,
DK30- M SHAOTEPMHUYECKME peaKUUU. TOIUIMBO: yroJib U METaH. 3arpsi3HCHUE
BO3/yXa, yCUJIEHHE NTap HUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOS.

Boaopon —aneMeHT u rp octoe BemecTso. Haxoxaenue Bogopoaa B p UpOJIE,
bu3nYecKre 1 XUMHUYECKUE CBOMCTBA, TP UMEHEHUE, CIIOCOObI MOTy4YeHust. KUCIoTs
U COJIU.

MosnsipHbiit 00bEM ra3oB. Pacuérbl 1o XUMHUYECKUM YP aBHEHUSIM.

dusnueckue CcBoWcTBa BOJbl. Boma kKak pacrBopurenb. PacTBOpBL
HachbllieHHble M1 HEHACBHIIIEHHBIE PAaCTBOPHL. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBas 10415 BelllecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOIbI. OCHOBaHUSL.
PoJib pacTBOpOB B IpHUpOJIE U B KU3HU desioBeka. KpyroBopor BoAbl B mp UpOIE.
3arp s3HEeHHE P UPOJHBIX BOA. OXpaHa ¥ OUKUCTKA P UP OJHBIX BOJ.

Knaccudukanus nHeopranuueckux coenuHeHuil. Oxcuanl. Knaccudukarms
OKCH/IOB:  cojieoOpasytomue (OCHOBHbIE, KHUCIOTHBIE, aM@oTepHbIE) U
HeconeoOpazyromue. Homenknatypa okxcuaoB. Duznmyeckue M XUMHUECKHE
cBoMCTBa OKCUAOB. [loyueHune okcuaos.

OcnoBanus. Knaccudukanusi ocHOBaHML: WHIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHkiatypa ocHoBaHui. Du3nyeckne U XUMHAYECKUE CBOMCTBA
ocHOBaHuU. [TosryyeHne oCHOBaHUI.

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucinot. @usznueckue u
XUMHYECKHUe CBOMCTBA KUCIOT. Psag aktuBHocTm MertasuioB H. H. bekerosa.
ITosry4yeHne Kucmor.

Conu. Homenknatypa cosieil. @U3n4ecKue U XUMUYECKHE CBOMCTBA COJICHL.
[Tonyuenue cosen.

['eHeTnyeckas CBSA3b MEXKY KIIACCAMU HEOP TAHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumMenm:

Ka4ECTBEHHOE OIIP €/IEJICHUE COJIEP KaHUS KUCIOP 0a B BO3yXE, Oy YEHHE,
coOupaHue, pacro3HaBaHWE W H3YyYCHHE CBOMCTB KHUCIOpPOJa, HAOIIO/ICHHE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHUS U
TP €Kp allleHHsI TOpeHHus (ToXkKapa), 03HAKOMJIEHHE C 00pa31iaMu OKCHOB U OTTMCAHNE
UX CBOWCTB, MOJy4YeHHe, cOOMpaHue, pacro3HaBaHWE W W3yYCHHE CBOWCTB
BOJI0poJia (rop eHue), B3aumoeicTeue Bojiopoaa ¢ okcuaom meau (1) (BozmoxHO
UCMOJIb30BaHKE BUIEOMATEPUAIOB), HAOTIOIeHIE 00 a3110B BEIECTB KOJIMYECTBOM
1 ™Monb, uccleqoBaHUE OCOOCHHOCTEW pPacCTBOPEHHs BEIIECTB C Pa3JIAYHOU
P aCTBOPUMOCTBIO, IIP UTOTOBJICHUE PACTBOPOB C ONP EACTEHHON MAaCCOBOM J10JIEN
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOJBI C METaJUIaMHU (HATPUEM H
KaJibllieM) (BO3MOKHO MCHOJIb30BAHUE BHJIEOMATEPHUATIOB), MCCIEIOBaHUE
00p a3110B HEOPTAHWYECKUX BEIIECTB P a3JIMUHBIX KIIACCOB, HAOFOICHIE N3MEHECHHS
OKp aCK{ UHJIMKATOPOB B pACTBOPAX KUCIIOT H LIEIIOYEHN, U3y YECHUE B3aUMOIECUCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KUCIOThI, KUCIOT ¢ METaJJIaMHU, P €aKIHi
HEUTp AJIN3alUY, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHHE OJIHOTO
MeETaJl1a Ip yTUM U3 P acTBOPA COJIH, P CILIEHUE IKCIIEP UMEHTAJIbHBIX 3a71a4 110 TEME
«BaxxHenme Kjaccbl HEOP raHUYECKUX COCUHEHUI .

Iepnognueckuit 3axkoH u Ilepuoamyeckasi cucreMa XHMMHYECKHX
yiemenToB JI. U. MenneneeBa. Ctpoenne aroMoB. XHUMHYECKAS] CBS3b.
OKHMCINTENIBbHO-BOCCTAHOBUTEIbHBIC PEAKIMHU

[lepBbie MOMBITKM KiIacCUPUKALMU XUMHUYECKHX 37eMeHTOB. [lonsTHe o
rpyNmax CXOJHBIX 3JIEMEHTOB (LIEIOYHBIE M IIEIOYHO3EMEIbHbBIE METaJUIbI,
rajoreHbl, THEP THbIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yoT aM(OTEpHbIE OKCHIIbI
Y TUAP OKCHJIBL.

ITepunonunyeckuii 3axoH. [Iepnoauyeckas cuctemMma XUMUYECKHUX dJIEMEHTOB 1.
N. Menneneesa. Kop otkonepuoHas u giuHHonepruoaHas popmsl [lepuognueckoit
CUCTEMBbI XMMH4YeCKHUX 3yiemeHToB /[[. M. MenneneeBa. Ilepuoasl n rpymsl
@U3NYECKUI CMBICI TIOP SIAKOBOIO HOMEPA, HOMEP OB IEP MO4a U TP YIIIIbI JJIEMEHTA.

Ctpoenue atomoB. CocraB aTOMHBIX sijiep. M3otonbl. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0OYeK AaTOMOB TepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckon cucrembl [l. M. Mengeneea. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA 110 ero noJjoxeHuro B [lepuoanueckou cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHUs pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJITMYECKUX U HEMETAJIJIMY€CKUX CBOMCTB I10 TP YIIIIaM U TIEP HOJTAM.

3Hauenue [lepuoanueckoro 3axkoHa u [lep noTHUECKO M CUCTEMBI X UMWY €CKHX
AJIEMEHTOB IS pa3BUTUA HaykKd W Tpaktukd. J[. M. MeHneneeB — y4d€HbIM U
TP aK1aHUH.

Xumudeckass cBs3b. KoBanieHTHas (TOJIsipHAsT W HETOJSPHAas) CBSI3b.
DJIEKTP OOTPULATEIBHOCTh X MMUYECKUX JIEMEHTOB. IOHHAS CBA3b.

Crenienb  okuciieHus.  OKHUCIWUTENBbHO-BOCCTAHOBUTENBHBIE P E€aKIIWM.
[Ip oniecchl OKUCIIEHUS U BOCCTAHOBIEHUA. OKHCIUTEN U U BOCCTAHOBUTENU.

Xumuueckuil IKCnepumenm:

u3ydeHre oOpa3IoB BEIIECTB METAIOB U HEMETAJJIOB, B3aWMOJCHCTBUE
THIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT M IIENOYEH, NPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX P EaKIMU
(ropeHue, p €aKI|H p a37I0KEHUS, COSTUHEHUS ).

Meosicnpeomemmnuie cesa3u

Peanuzanus MeXnpenMeTHbIX CBA3€W MPU M3YYEHUH XUMHUU B § Kiacce
OCYILECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HayYHBIX
IOHSATHN, TaK U IOHATHM, SIBIISIIOIIMUXCS CUCTEMHBIMU JUUISL OTAEIBHBIX TP €IMETOB
€CTECTBEHHO-HAaY4YHOT' O LIUKJIA.



OO6uue ecTecTBEHHO-HAYUHbIEC OHSITHS: Hay4YHbIN (aKT, TUNOTE3a, TEOPUS,
3aKOH, aHaju3, CHUHTE3, KiIacCu(puKalus, MNePpUOJAUYHOCTb, HAOIIOACHYE,
DKCIIEP UMEHT, MOJIETTUP OBAHUE, U3MEPEHUE, MOJIETb, IBIICHUE.

®u3uka: MmaTep usi, aTOM, 3JEKTPOH, IPOTOH, HEUTP OH, HOH, HY KJIUJT, ©U30TOIIB,
PaaMOaKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsj, BELIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEIeCTBa, ra3, (U3UYECKUE BEJIWYUHBI, EAUHUIIBI
U3MEP EHHSI, KOCMOC, IJIaHETHI, 3BE€3/b1, COJIHIE.

buosorus: hotocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, rugpochepa, MUHEP aJibl, TOPHBIE TOPO/IbL, TOJIE3HbIE
VCKOIIAEMBIE, TOILUTUBO, BOJIHBIE P ECYPCHI.

9 KIIACC

BemecTBo U XUMHYeCKas peaKuust

ITepunonunyeckuii 3akoH. Ilepnonnyeckas cucremMa XuMUIECKUX 3J1EMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOICTB
XAMHMYECKHUX 3JIEMEHTOB MEP BBIX TP EX IEP HOA OB, KAJIHSL, KaJIbLUS U UX COETUHEHUN
B COOTBETCTBMM C TIOJIOKEHHEM 3JIEMEHTOB B llepnonuueckoid cucreme u
CTp O€HUEM UX ATOMOB.

CtpoeHue BemecTBa: BUAbI XMMUYECKOW CBS3U. THIBI KPHUCTAJITUYECKHX
pEeETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUNA KPUCTAIIMYECKOU P CIIETKA U
BUa XUMHUYECKOM CBS3H.

Knaccudukanys 1 HOMEHKIaTypa HEOPTAHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PAa3jMYHbIM KJIAaccaM HEOPTaHUYECKHUX
COEIMHEHHI, TEHETUYECKAs CBA3b HEOP TAHMYECKUX BEIIECTB.

Knaccudukanys XuMUIeCKUX p €aKIUi 10 P a3 IMYHBIM TP U3HAKaM (TI0 YUCTY
¥ COCTaBy YYacTBYIOUIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, IO
W3MEHEHHUIO CTENEHEeW OKHUCIICHUS XMMUYECKUX DJIEMEHTOB, 10 00paTUMOCTH, TI0
YYaCTHIO KaTaau3aTopa). IK30- U SHAOTEP MUUECKHUE P €AKITH, TEP MOXUMUYECKIEC
YPaBHEHHUS.

[TorsiTHE O CKOPOCTHM XHMHYECKOW peakmuu. [loHatre 00 0OpaTUMBIX M
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [[oHATHEe 0 TOMOTEHHBIX U T€Tep OT€HHBIX
peakuusax. [lonstre o katanusze. [losTHE 0 XUMUUECKOM paBHOBECHU. DAKTOPBI,
BIIMSIIOIME HA CKOPOCTh XMMHYECKOW PEAaKUMU U IOJIOKEHUE XHMHYECKOIO
paBHOBECHS.

OKHCITUTENHHO-BOCCTAHOBUTENBHBIE ~ pEAKIMM, JJICKTPOHHBIN  OaaHc
OKUCJIIUTENbHO-BOCCTAHOBUTENBbHOW  peakuuu.  CocraBieHue  ypaBHEHUH
OKHCIIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~PEAKIMA C  HMCHOJB30BAHHEM  METONA
AJICKTP OHHOTO OajlaHca.



Teopust JIEKTP OMTUTUUECKON TUCCOLMALIMH. DIIEKTP OJIUTHI M HEAJIIEKTP OJIUTHL.
Katronsl, annoHnsl. MexaHW3M JUCCOLIMALIMKA BEIIECTB C Pa3JMYHBIMUA BUIAMU
XUMU4ecKo# cBsizu. Ctenenp auccounannu. CUIIbHbIE U c1a0ble JIEKTP OJIUTHI.

Peaxiiuu noHHOr0 0OMeHa. Y CiIoBUs NP OTEKaHUS P €aKIMi MO HHOT'O OOMEHa,
IOJIHBIE M COKpAallléHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOMCTBA KHUCIOT,
OCHOBaHUU U COJIEW B CBETE NP €JICTABIECHUHN 00 31EKTP OJIUTUYECKOU TUCCOLHAIIM.
KauecTBeHHbIE p eakiny Ha MOHBI. [IoHATHE O TUAp OJIH3E CONEN.

Xumuueckuit IKCnepumenn.

O3HAKOMJIEHHE C MOJEIISIMH KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB MU HeMeTajloB (rpadura W anmasza), CIOKHBIX BEILECTB
(XJI0pUaa HATPHSL ), UCCIIEIOBAHNE 3aBUCUMOCTH CKOP OCT XUMUYECKOM P €aKI[1y OT
BO3JCICTBUSI  pa3iUyHbIX (PAKTOPOB, MCCIACAOBAHUE DJIEKTP OMPOBOIHOCTU
PacTBOPOB BEILIECTB, TPOIECCA TUCCOLIMAIINN KUCIIOT, LIEN04Yel U cosel (BO3MOXKHO
UCMOJIb30BaHUE BUAECO MaTepHasoOB), MPOBEIECHUE OMbBITOB, WILIIOCTPUPYIOIIMX
NpU3HAKK TPOTEKAaHUsA peakiuidi HOHHOro oOmeHa (oOpa3oBaHue Ocajxa,
BbIJICICHHE Ta3a, oOpa3oBaHUE BOJBI), OMBITOB, WUJIIIOCTPUPYIOUIMX TP UMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TOpeHue, peaklud pa3oKeHus,
COCMHEHMs), pPAacClO3HABaHUE HEOPTaHMYECKMX BEIIECTB C  MOMOIIBIO
Ka4eCTBEHHBIX P €aKIIMil HA MOHBI, P EIIEHUE HKCIIEp UMEHTAIbHBIX 3a/1a4.

HeMmeTaJiibl M X COeIMHEHUSA

OOmas xapakTepucThka TajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTereHn okuciaeHusi. CTpoeHue U (U3NUecKre CBOMCTBA IMPOCTHIX
BEIIECTB — raJloreHoB. X MMUUECKHE CBOMCTBA Ha TP UMEP € XJ10pa (B3auMOICHCTBHE
C MeETajjaMH, HeMeTaJulaMH, 1ienodamu). XjaopoBojopoa. ConsgHas KHCIOTa,
XUMHAYECKHE CBOWCTBA, IIOJIyYEHHE, MpuMEHeHue. JlelctBue xJyiopa u
XJIOPOBOJOPO/Ia HA Op TAHU3M Y€eI0BeKa. BajkHeNIne X I0pHUIbl M MX HAXO0XKIECHUE B
P Up OI€.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIE CTeneHn okucieHus. CTpoeHue u (HU3UIECKre CBOICTBA
P OCTBIX BEIIECTB — KUCIOPO/Ia M CEPBI. AJIITOTPOITHBIE MOAU(DUKAIIMHI KUCIOPOa
U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOIOPOI, CTpOEHHUE, (PU3UUECKUE U
XAMHYECKHE CBOMCTBA. OKCUABI CEPBI KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kucnoTa, pu3ndecKrue 1 XUMUIECKIe CBOMCTBA (00IIIHe KaK Mp €ACTaBUTEN IS
Kjacca KUCIOT M cnenuduueckre). XUMUYIECKUE P EaKI|H, JeKaIlue B OCHOBE
IIP OMBIIJICHHOTO Crioco0a MOJIYYeHHS CEpHOM KUCIOTHI. [IprMeHeHune cepHoun
kucinoTel. CONMM CepHOM KHUCIOTHI, KAaueCTBEHHAsh peakius Ha CyJib(}aT-uoH.
Haxoxnenune cepbl M €€ COCOAUHEHUHA B MPUPOJE. XUMHUUECKOE 3arps3HCHUE
OKp Yy Karouiel cpelnbl COCIUHEHUAMHU Cepbl (KUCIOTHBIE HOXKAHU, 3arpsi3HEHUE
BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 TP €0 TBPAIIICHHUS.



O6uras xapakrepuctika 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHbIE CTEIIEHU OKHUCIEHUS. A30T, pacnpOCTpaHEHUE B MPHUPOJIE,
dusnueckue u XuMuieckue coiicrea. Kpyrosoporazora B npup oge. AMMHUaKk, ero
du3nuecKkue 1 XUMUYECKHE CBOMCTBA, OJIyUYeHHE U Iip uMeHeHne. Coin aMMOHYS,
uX (PU3MYECKUe U XMMHUYECKHE CBOMCTBA, Mp MMeHeHne. KauecTBeHHas p eakius Ha
MOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJIyudeHHue, (PU3NYECKUe U XMMHUYECKUE
CBOMCTBa (00OIIME Kak NpPEACTaBUTENS Kiacca KUCIOT U  crenupuUecKue).
Hcnonb30BaHUE HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEP aJIbHBIX Y 100p CHUIL.
XHUMHUECKOE 3arp I3HEHUE OKPY KAIOLIEH Cp e/1bl COETUHEHUSAMU a30Ta (KUCIOTHbBIE
O, 3arpsi3HEHUE BO3AyXa, MOYBBl U BOJ0EMOB). Docdop, ammoTpornHsie
moaudukaimu ocdopa, puznueckue U xumudeckue cBorictra. Okeun docdopa
(V) u dpochopnas kuciora, pusrueckne U XUMHYECKHE CBOWMCTBA, MOJTyYCHHUE.
Hcnonbs3oBanue PocdhaToB B KaueCTBE MUHEP AJIBHBIX yA00pEHUIA.

O6mras xapakrepuctuka 31emMeHToB |V A-rpymnmbsl. OcoOeHHOCTH CTpOeHUs
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIEHUS. YTIEPO1, aJUIOTPOITHBIE MOAU(PUKAIIH,
pacnpoctpaHeHue B npupoje, PU3nyecKue U XMMUYECKHe CBOMCTBA. Acop Orus.
Kpyrosopor yrinepona B mnpupoge. Oxcuabl yriaepoaa, X (U3UUECKHE U
XMMUYECKUE CBOWMCTBA, JCWCTBUE HAa JKUBBIE OPTaHU3MbI, IOJYUYCHHUE U
Ip UMCHEHHE. DKOJIOTHMUYECKKe TP 00JIeMbl, CBSI3aHHBIC ¢ okcuaoM yriepoma (1V),
rUnoTe3a ri00aabHOr0 MOTEIUICHHUS KIUMaTa, Tap HUKOBBIM 3¢ dekT. YroiapHas
KACIOTa U €€ CONM, UX (PU3MYECKHe W XUMHUYECKHE CBOMCTBA, MOJYYEHUE U
npuMmenenue. KauecTBeHHass peakuuss Ha KapOoHaT-uoHbl. lcnosb3oBanue
Kap 00HATOB B OBITY, METUIIMHE, ITP OMBIIIJICHHOCTH U CEJIbCKOM X035ICTBE.

[TepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COETMHEHUSIX
yriepojia(MeTaH, 3TaH, STUIEH, alleTUJIeH, ITaHOJI, TJIULEpP UH, YKCyCHasl KUCIIOTa).
[IpuponHble HCTOYHUKM YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, He(Tb),
MPOAYKTHI UX TepepadoTku (OCH3MH), UX POJIb B OBITY M TP OMBIIUICHHOCTH.
[TonsiTHEe 0O OMOTOTUYECKH Ba)KHBIX BEIIECTBAX: KUPaX, OenKax, yriaeBoJax — 1 ux
pojiin B OKM3HM 4UeloBeKa. MarepuaibHOE €IUHCTBO OpPTaHUYECKHX U
HEOPTaHUYECKUX COCANHEHUI.

Kpemnawuii, ero ¢usmvyeckne W XUMHYECKHE CBOWCTBA, IOJIy4YeHHE U
np uMmeHenre. CoennHeHust Kp eMHUs B ip up oze. O0111ve p eAcTaBIeHUs 00 OKCHIe
kpemuus (IV) n xpemaueBoi kucinore. CUITUKATBI, UX HUCIIOJb30BaHUE B OBITY, B
[P OMBIIUICHHOCTH. BakHeiline cTpouTeNnbHbIE MaTep Uajibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, keme300eToH. IIpobremMbl 0e30mMacHOTO  HMCHOJIBL30BaHUSA
CTP OUTENIbHBIX MAaTEP UAJIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

u3yuyeHne oOpasloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
Ip OBEZICHUE KAaUECTBEHHBIX P EaKIUN Ha XJIOPU/-UOHBI U HAOIIOACHNE TP N3HAKOB



WX TPOTEKAHUsS, OMbBITHI, OTpaXarlme (PU3NIECKUE U XUMUYECKHUE CBOMCTBA
rajJloTeHOB W WX COEAUWHEHUN (BO3MOYKHO HCIIOJb30BAaHUE BHUJICOMATEP UAJIOB),
03HaKOMJIEHHE C 00pa3iamMu XJI0pUI0B (FaJIOTeHUI0B ), 03HAKOMJICHHUE C 00 a3iaMu
cepbl U €€ COEMUHEHUAMHU (BO3MOXKHO HCIIOJb30BAHUE BHUEOMATEPUAIOB),
HaOJII0IeHuE Mp ollecca 0OYTIIMBaHUs caxapa Mo/ IeWCTBUEM KOHIICHT P UpOBAHHOM
CEpHOM KUCIOThI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBIeHHOM cep HOM KUCIIOTHI,
P OBEICHUE KAaUECTBEHHOM p €aKIuu Ha CyJib(aT-uoH U HAOII0/ICHHUE TP U3HAKA €8
MpOTEeKaHUs, O3HAKOMJIEHUE C (PM3UYECKUMH CBOMCTBaAMM a30Ta, pocdopa u ux
COCIMHEHMM (BO3MO>KHO MCMOJIL30BAHUE BUEOMATEPUAIOB), 00pa3iaMu a30THBIX
U PpocPopHBIX yA0OpEeHHUIA, TOTyUdeHre, cOONpaHue, pacrno3HaBaHuEe U U3ydYeHHUEe
CBOMCTB aMMHaKa, MPOBEJICHUE KAYECTBEHHBIX pPEAKIIMA HA HOH aMMOHHUS U
dochar-uOH W H3YUYEHHE TNPHU3HAKOB UX TMPOTEKAHMS, B3aWMO/ICHCTBUEC
KOHIICHTP UPOBAHHON a30THOM KHUCIOTHI C MEAbI0 (BO3MOYKHO HCIIOJIb30BaHUE
BHUJICOMATEP UAJTIOB), M3YUYCHHE MOJENEeH KpUCTAJIMUYECKUX peneEToK aimMasa,
rpadura, ¢yiiepeHa, 03HAKOMJIGHUE C TPOIECCOM aJICOPOIHMH P acTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YIJIE€M W YCTPOWCTBOM MpOTHBOrasa, MOJIyUYEHUE,
coOup aHue, paclio3HaBaHUE M U3YUYEHUE CBOMCTB YTJICKUCIIOTO ra3a, Ip OBECHHE
Ka4EeCTBEHHBIX P EaKIMKi Ha KapOOHAT U CUJIMKAT-UOHBI M U3y4YEHHUE TP H3HAKOB MX
MPOTEKAHUsA, O3HAKOMJICHHE C MPOJYKIMEH CHIMKATHOW P OMBIIIICHHOCTH,
pelIeHHEe AKCIEP UMEHTAJIBHBIX 3a/1ay Mo TeMe «BakHellue HeMeTajlibl U uX
COCTUHEHUS .

MeTaJJibl M KX COEeMHEHUS

OO0mas XxapakTepUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUA
ux mnonoxeHuda B llepuommueckor cucreMe XuMUYeCKux siaemeHTtoB [J[. H.
MenaeneeBa u ctpoeHus aToMoB. CTp oeHMe MeTaJu1oB. MeTannndeckas CBA3b U
METaJUIMYecKass  KpUCTAJUIMUecKasi pelETka.  DJICKTPOXUMUYECKUHA  Psill
HaIp sDKCHUA MeTaaoB. OU3ndeckne 1 XMMUYECKHE CBOKMCTBA MeTautoB. O0me
CocoOBI TOJy4YeHHs MeTainoB. [loHATHE O KOpPO3WHM METAII0B, OCHOBHBIC
COCOOBI 3aIMUTHI UX OT KOppo3uu. CTuiaBel (CTadb, IyTyH, TFOPATIOMUAH M1, OpOH3a)
1 WX P UIMEHEHHE B OBITY 1 TP OMBIIIUICHHOCTH.

[llenounkie MeTanbl: MOJOXEHNE B lepnoANYECKON CHUCTEME XUMUYECKUX
sanemenToB . 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HaXOKJICHUE B TP UPOJIE.
du3rnyecKrue 1 XMMUYECKUE CBOMCTBA (Ha MpuMepe HaTpusi U Kanus). OKCUabl 1
TUJAPOKCUABI HATpUs W Kaiusg. [IpuMeHeHHe IIEeNOYHBIX METaJJIOB U UX
COE€IUHECHUM.

[llenouyHo3eMeNbHBIE METANIBl MAarHMd W KaJdblWW: TOJOXKEHUE B
ITepuoandeckol cucreme XxumMudeckux 3memeHToB 1. 1. Menneneesa, ctp oeHue ux
aTOMOB, HaXO0XAeHHe B Mpupoie. Duzndeckne 1 XMuMUUECKUE CBOMCTBA MarHus U



KaJIblus. BaxuHeime coemuHeHns Kaablus (OKCHT, TUIPOKCU]T, CON). JKECTKOCTH
BO/IbI U CITIOCOOBI €€ YCTp aHEHUS.

AnromuHuUii: tosioxkeHue B [lepmoauueckol cucteMe XuMUIECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHUE aToOMa, HAXOXJIEHUE B NpUpone. Pusnyeckue u
XMMHYECKHE CBOMCTBA alltoMUHUsI. AMDOTEpHbIE CBOMCTBA OKCUA U THUIP OKCHIA
aJTFOMUHUS.

Kene3o: nosoxenue B [lepuoauueckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aTOMa, HAXOXJIeHHE B mpupoje. Puzuyeckue u
XAMHYECKHE CBOMCTBA Kene3a. OKCUAbI, TP OKCUIBI M cotu kene3a (1) u sxenesa
(1), ux cocraB, CBOMCTBA U IOJIyUYCHHE.

Xumuueckuiit IKCnepumMenmn:

O3HAKOMJIEHHE C oOOpasliaMu METAJIOB M CIUIAaBOB, UX (PU3HUUYECKUMHU
CBOMCTBAMH, H3YUYECHHE PpPE3yJbTATOB KOPPO3UH  METAII0B  (BO3MOXKHO
WCIOJIb30BaHUE BUJIEOMATEPUAJOB), OCOOEHHOCTEH B3aWMOJICUCTBHS OKCHJIA
KaJIblUSI W HATPHUS C BOJOW (BO3MOJKHO HCIIOJIb30BAaHUE BUICOMATEPHUAJIOB),
HCCIICIOBAHUE CBOWCTB KECTKOW BOJIbI, IPOLIECCA TOPEHUA KEIE3a B KUCIOPOAE
(BO3MOXHO  HCIIOJIb30BAaHUE BHJICOMATEPUAJIOB), TMPHU3HAKOB P OTCKAHUS
Ka4yeCTBEHHBIX P CaKI[Mi HA HOHBI: MATHUS, KaJIbIUs, aJIOMUHMS, IUHKA, xkere3a (11)
u xkeneza (), menu (ll), HaOnrofeHne U omnucaHue MPOIECCOB OKPaAIIMBAHUS
IaMEHM HWOHAMHM HATpHs, Kalus W KaJlbluid (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEP UAJIOB), UCCIIETOBAaHNE aM(POTEPHBIX CBONCTB THAPOKCH 1A ATFOMUHIS U
TUJp OKCHUIA IIMHKA, PEIICHUE IKCIEp UMEHTAJIbHBIX 3a/1a4 10 TeMe «BaxHerime
METAJJIbI U KX COCTUHECHUS».

XuMus ¥ OKpYKAIOIIas cpeaa

BemecrBa 1 Marepuansl B OBCEAHEBHOW >KWU3HHM 4Ye€IOBeEKa. be3zomacHoe
UCMOJIb30BaHME BEIIECTB M XMMHUYECKUX peakiui B ObITy. [lepBas momois npu
XAMHYECKUX 05KOTAaX U OTP aBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPYIKaIOWEn cpeapl (MpeaenbHas A0y CTUMAast
KOHIIeHTp auus Bemiects, najgee — [1J1K). Poab xuMuu B p €lIeHUH KOOI MY ECKUX
p o0JIeM.

Xumuueckuit IKcnepumenm:

n3ydeHrue 00pa3IoB MaTEpHaioB (CTEKIO, CIUIaBbl METAJJIOB, MO MEPHBIC
MaTep Uajbl).

Meosicnpeomemmnuie cesa3u

Peanuzanus MeXnpenMeTHbIX CBA3€W MPU M3YYEHUH XUMUU B 9 Kiacce
OCYILECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HayYHBIX
MOHATUM, TaK U MOHATHM, SIBJISIIOLIIMXCS CACTEMHBIMU JIJISI OTAEIBHBIX TP €IMETOB
€CTECTBEHHO-HAY4YHOT'O INKJIA.



OO0mue ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAYYHBIN (PaKT, THIIOTE3a, 3aKOH,
TCOpHS, aHajdWu3, CHHTE3, Kiaccudukaius, TepUOIUIHOCTh, HAOIIOCHIE,
OKCIIEPUMEHT, MOJCIIMPOBaHWE, HM3MEPEHHE, MOJCNb, SBJICHHUE, Iap HUKOBBIN
7 (deKT, TEXHOIOT U, MaTEPHUATIBL

dusnka: MaTep ust, aTOM, SJIEKTPOH, TPOTOH, HEUTP OH, HOH, HYKJTH/I, K30 TOTIBI,
paauOaKTUBHOCTb,  MOJICKYJIa,  JJICKTPHUYECKHH  3apsja, TP OBOJHUKH,
MOJYTIPOBOJHUKHY, JIHAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSTHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, Kp UCTAJIIIYECKAS
pemérka, CruiaBbl, (GU3UICSCKUE BEITUYHMHBI, CIUHUIIBI U3MEpEHUSA, KOCMHYECKOES
P OCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: dorocuntes, npixanue, Ouochepa, s3KOCUCTEMa, MUHEP AJTbHBIE
yI00PEHHSI, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIIbHBIC BEIISCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEDP aJIbl, TOPHBIE TOPOIbI, TOJIE3HBIC
WCKOTIaeMBbIE, TOIIMBO, BOJIHBIE P €CYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA HPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O ObPA3OBAHU A

JINMYHOCTHBIE PE3YJIbTATBI

JIngaHOCTHBIE pPE3yJABTAaThl OCBOCGHMS IPOTPAMMbl OCHOBHOTO OOIIIEro
00pa3oBaHUs JOCTUTAIOTCI B XO0JI¢ OOYYCHHS XMMHH B CIMHCTBE y4ECOHOU H
BOCITUTATEIIBHOM IEITEIIHHOCTH B COOTBETCTBHH C TP aTUITMOHHBIMH P OCCHHCKAMU
COITMOKYJBTYPHBIMH M JTYXOBHO-HPABCTBECHHBIMHU IIEHHOCTSIMH, TIPHUHITHIMH B
oOIiecTBe MpaBWwiaMd W HOPMaMH TOBEACHHS W CIIOCOOCTBYIOT IIpOIieccam
CaMOIIO3HaHUS, CAMOPA3BUTHS M COMATN3AIAH 00y JaFOIIUXCS.

JIudHOCTHBIE  pE3yJbTaThl  OTPAXXalOT TOTOBHOCTb  OOYYarOIHMXCS
PYKOBOJICTBOBAThCS CHCTEMOMW TMO3WUTHBHBIX IIEHHOCTHBIX OpHUEHTAIMN U
pacIIupeHre OTbITa ASATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YACTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIbTyPHOMY, UCTOP UIECKOMY
¥ HAyYHOMY HACJIEAHWI0, TOHUMAaHHUS 3HAYCHUS XMMHUYECKOW HAYKH B IKU3HU
COBpPEMEHHOTO 00IIecTBa, CIIOCOOHOCTH BaJIeTh JOCTOBEPHON MH(MOPMaLUen o
NepeAOBbIX JOCTIKCHUSAX M OTKPBITHSIX MHUPOBOW M OTCUECTBEHHOW XHUMUH,
3aMHTEP €COBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTp OMCTBE MUpa M OOIIECTBA;

2) rpakKAaHCKOT0 BOCITUTAHUSI:

MPEICTaBICHUS O COIMAJbHBIX HOPMaxX W TpaBWIaX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTA B OOIIIECTBEHHO
MOJIC3HOM, y4eOHOMCCIICA0BATEIBCKOM, TBOPUECKOH U IPYTHUX BUJIAX NS TEIHHOCTH,
FOTOBHOCTU K Pa3zHOOOpa3HOM COBMECTHOM JESITEIbHOCTH MPHU BHINOJHEHUN
y4eOHBIX, TIO3HABATENbHBIX 3a]1a4, BBIMOJHEHUH XHUMHYECKHX SKCIIEP MIMEHTOB,
CO3/IaHUU YYEOHBIX TPOCKTOB, CTP EMJICHUS K B3aUMOIIOHUMAHUIO ¥ B3aMMOTIOMOIIN
B P OLIECCE ATOM yueOHOH NeaTeTIbHOCTH, TOTOBHOCTH OLIEHUBAThH CBOE MOBEICHNE
U TIOCTYTKH CBOMX TOBAPHIIECH C MO3UIMU HPABCTBEHHBIX U TP ABOBBIX HOPM C
y4€TOM 0CO3HAHUS MOCIIE/ICTBUI MMOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHMS .

MHUP OBO33PEHYECKUE TP EJCTABIICHHUS] O BEIIECTBE M XUMUYECKOU P EeaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABJISIOIINE
OCHOBY JIJIsl TIOHUMaHUs CYITHOCTH HAYYHOW Kap THHBI MHUpa, TP eACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPHUPOJIbI, B3aUMOCBS3SAX YEIOBEKA C
TP Up OJTHOM Cp €110H, O p OJTM XUMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

M03HaBaTEIbHBIC MOTHBHI, HAIIP aBJICHHBIC HA MTOJyYEeHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJIUMBIC JUISI OOBSICHEHUS HAOJII0aeMbIX MPOIIECCOB U SIBJICHHIA,
MO3HABATEIBLHOM, NHPOPMAITMOHHON M YUTATEIbCKOW KYJBTYPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITCIIBHOM paboThl ¢ y4YeOHBIMH TEKCTaMH, CIIp aBOYHOU



JUTEPATypOH, ITOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMU HHGOPMAITMOHHBIX
TEXHOJIOTHii;

uHTEpeC K OOYyYEHHIO M TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €caMOOOpa30BaHWIO, TPOEKTHOM U  HMCCIENOBATEIhCKON
NEeSTEIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAmpaBICHHOCTH U yPOBHS OOyUYCHHS B
JTAJIbHEUIIIEM;

4) hopMHUpPOBaHNS KYJIbTYPbI 310 POBbS:

OCO3HaHWE IIEHHOCTU JKM3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKU Ha 3JI0POBBINA 00pa3 KU3HU, OCO3HAHUE TOCIEACTBUN U
HETIP USATHE BP SAHBIX TP UBbIYEK (YITOTP €OJICHUS aJIKOTOJIsl, HAPKOTHKOB, KypEHUS),
HEOOXOJUMOCTH COOJIIOJICHUST TIpaBWJI O€30TMACHOCTH TMpU OOpalieHuud ¢
XUMUYECKIMH BEIECTBAMHU B OBITY M P €aIbHOM KU3HH;

5) TpyA0BOI0 BOCIIMTAHMSI:

UHTEP €C K TP aKTHYECKOMY U3YUEHUIO Mp o(hecCcrii U Tpyaa p a3TudHOTO POJa,
yBa)KEHHE K TP Y1y U pe3yJIbTaTaM TP YA0BOM ASSITETLHOCTH, B TOM YHCJIE HA OCHOBE
NPUMCHEHUS TNPEAMETHBIX 3HAHWH 1O  XHMHH, OCO3HAHHBIH  BBIOOD
WHIUBUIY aJTbHOM TP aSKTOPHUH TP OJ0JDKEHUS 00pa30BaHMS ¢ YUETOM JIMIHO CTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMUH, OOLIECTBEHHBIX HHTEP ECOB U TIOTP €OHOCTEH,
yCIENTHOM Tp 0(heCCHOHATBHOM IS TENIBHOCTH U Pa3BUTHS HEOOXOMMBIX YMEHHH,
TOTOBHOCTD aJIalITUPOBATKLCS B TP 0(hEeCCHOHATBHOM Cp €71€;

6) 3K0JIOrHY€eCKOr0 BOCIIUTAHUS:

IKOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIICHHUE K IP UPO/IC KAK HICTOYHUKY KU3HU
Ha 3emMie, OCHOBE €€ CyIIeCTBOBAaHHS, IMOHUMAHUE IIEHHOCTH 3JI0POBOTO H
O0e3omacHOTO OOpa3za >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3NIECKOMY ¥ TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUE IICHHOCTU COOJIIOICHUSI
p aBWJI 6€30MaCHOTO MOBEICHUS TP U pab0Te C BEIIECTBAMU, @ TAKKE B CUTYallUsIX,
yTP OKAIOIIHX 30POBBIO U KU3HU JTIOJIEH;

CIOCOOHOCTH MPHUMEHSITh 3HAHUSA, TTOTydaeMble IPU U3YUCHUN XUMUHU, JUIS
pelIeHus 3a7a4, CBSI3aHHBIX C OKP YKarOIIEH TP UPOTHOU CP €0, 115 MOBBIILIECHHUS
YPOBHSI DKOJIOTUYECKOW KyJIbTyphl, OCO3HaHHs TJOOAJIBHOTO Xapakrepa
HKOJOTHYECKUX MPOOJIeM B MyTed MX PEIICHUs MOCPEICTBOM METOJ0B XHMHH,
HKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MTO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOUW U COIIMAILHOM P AKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe wMmerampeaMeTHBIX pPeE3YyJIBTATOB BBIJICISIOT 3HAYUMBIC IS
dbop MHpOBaHUS MUPOBO33PEHHMSI OOIIICHAYYHbIC TOHATHS (3aKOH, TEOPUS, TP UHIIMIL,
runore3a, ¢Gakr, cucrema, MpoOIecC, HIKCIEPUMEHT M JpYyroe.), KOTOpHIC
UCTIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEaMeTax U TMO3BOJISIOT Ha
OCHOBE 3HAHHWM M3 3TUX TPeAMETOB (GOPMHUPOBATH NP €CTABICHUE O LETOCTHOM



HAaY4YHOM Kap TUHE MUpa, U YHUBEP CaJIbHbIC yueOHbIE IUCTBUS (IT03HABATEN bHBIE,
KOMMYHHKATUBHBIE, PETYJISTUBHBIC), KOTOPbHIC O0OECreudnBarOT (GopMHUPOBAHUEC
TOTOBHOCTU K CaMOCTOSITEILHOMY IIJIAHUP OBAHUIO U OCYIIECTBICHUIO y4ueOHOU
JeSATeIbHOCTH.

ITo3HaBaTe/IbHBbIE YHHBeEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBbleioruyeckue 1eficTBus:

YMEHUSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBINLICHUS TPU OCBOCHUU
3HAHUHU: PACKPBIBATh CMBICT XMUMHUYECKUX IMOHATHH (BBIACIATh MX XapaKTepHbIC
MPU3HAKK, YCTAaHABIUBATh B3aUMOCBS3b C JIPYTUMH MOHSATUSIMH), UCIOJIH30BATH
TOHATHUS JIJISI 00BACHEHUS OTIACIBHBIX (DAKTOB U SIBIICHUM, BRIOWp aTh OCHOBAHHMS U
KPpUTEPUH JJI KIACCH(PHUKAIINA XUMHUYCCKUX BEIICCTB M XMMHUYECKHUX P EaKIIHH,
yCTaHABIUBATH MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY OOBEKTAMU H3YUCHUS,
CTpOUTH JIOTUUECKHE PaCCyKIeHUs (MHAYKTUBHbBIC, JEAyKTUBHbBIC, 10 aHAJIOTHUHN),
JIe7aTh BBIBOIBI M 3AKITFOUCHUS;

yMEHHE TPUMEHSATh B TIPOIECCe ITO3HAHUSA TMOHATHSA (IIPEIMETHBIC W
MeTaInp eAMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIIH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa30BbIBATh IIUP OKO MP UMEHSIEMbIE B XUMUU MOJICIIbHBIE P €CTaBICHUS —
XAMHYECKM 3HAK (CMMBOJ 3JIEMEHTA), XMMH4YECKass (Gopmylia WM ypaBHEHHE
XAMHYECKOM P eaKIuy — MPHU pelIeHuN y4eOHO-TI03HABATENBHBIX 32134, C YUETOM
OTHX MOJEIBHBIX IPEACTABICHUNA BBISBIIATh M XapaKTEPHU30BaTh CYISCTBEHHBIC
P K3HAKHU N3y9aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECCKHUX P CaKITHH,
BBISBJIATh OOIIME 3aKOHOMEPHOCTH, NPHUYUHHO-CIICACTBCHHBIC CBS3H W
P OTHBOPEUHSI B U3yYaEMBIX IP OIIECCAX M SIBJICHUSX.

Bba3oBble ucciienoBatejbLCKHe 1eiCTBUA .

YMEHHE HCIIOJIb30BaTh MOCTABIECHHBIE BOMPOCHI B KA4€CTBE HMHCTPYyMEHTA
MO3HAHUS, @ TAK)KE B KAUECTBE OCHOBBI 1151 (DO MUPOBAHUS TUTIOTE3BI T10 MP OBEPKE
P aBUJIBHOCTH BBHICKAa3bIBAEMBIX CYKJICHUH;

NpUOOpETEHHE OMbITa IO TIUIAHUPOBAHWIO, OPTAaHU3ALMU U TP OBEICHHIO
YYEHUYECKHX OKCIIEPHMEHTOB, YMEHHE HaOImoaaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEIIBHO TP OTHO3UPOBATH €0 P e€3yabTaT, (HOPMYJIMPOBaTH 000OIICHUS U
BBIBO/IBI 110 P €3yJbTaTaM IMp OBEAEHHOT O OTIBITA, UCCIEOBAHMS, COCTABIISITH OTUYET
O TIpoJieTIaHHOM paboTe.

Pa6orta c ungopmanueii:

yMEHHE BBIOMpAaTh, AHAIM3UPOBATh W HWHTEPIIPETUPOBATh WHOOPMAIHIO
pa3IUYHBIX BUAOB U (HOPM TIp €CTABICHUS, TOJTy9aeMYI0 U3 pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JIUTEpaTypa XHUMHUYECKOTO COJEpIKaHUs, CIIpaBOYHbIC
nocoOusi, pecypcel MHTepHETa), KpUTUYECKH OIICHUBATH TPOTHUBOPECUMBYIO U
HEIOCTOBEP HY IO HHPOPMAIIHIO;



YMEHHUE MPUMEHSATH Pa3JUUHbIE METO/Ibl U 3aIMPOCHl MPU MOUCKE U 0TOOpE
uHPOPMAIIMU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAUMBIX JJIsI BBITTOTHEHUSI
y4eOHBIX ¥ O3HABATENbHBIX 3a/1a4 OIp €/IeJIEHHOTO TUIIA, TP HOOPETEHUE OTIBITA B
o0acTd UCMOJIB30BaHUs HUH(OPMAIIMOHHO -KOMMYHUKATUBHBIX ~ TEXHOJIOTHIA,
OBJIAJICHUE KYJILTYPOH aKTUBHOTO UCTIOJIH30BaHUS P a3 TMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BEIOMpPATh ONTUMaIbHYI0 (JOp MYy Ip e/IcTaBIeHUs HH(OpMauy 1
WUTIOCTPUPOBAaTh peEIIaeMble 3aJlaull HECIOXKHBIMU CXEMaMH, JHarpaMMaMHy,
Ipyrumu popMamu rp ahuKu ¥ UX KOMOUHAIUSMU;

YMEHUE UCHOJIb30BaTh M AaHAJIM3UpOBaTh B Ipollecce Y4yeOHOU W
UCCIIEI0BATENbCKOM IEATENTbHOCTH MH(POPMALIMIO O BIUSHUM TP OMBIIUICHHOCTH,
CEJILCKOTO XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKP Y KAIOLIEH IPUPOIHON
Cpe/pbl.

KoMMyHHKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe AelicTBHS:

yYMEHHUS 3a]1aBaTh BOMPOCHI (B X0/1€ IUaiora v (MJI1) TUCKYCCUH) TI0 CYILECTBY
oOcyxmaeMol Tembl, (POpMyJUpPOBaTh CBOU MPEATO0KEHUS OTHOCHUTEIIHHO
BBITIOJTHEHHUSI TP €AJI0KEHHOM 3a/1a4H;

YMEHUS  TPEACTaBIATh TOJIyUEHHbIE pe3yJbTaTbl  [O3HABATEIILHOM
NEATCIIPHOCTH B YCTHBIX MW IIMChbMEHHBIX TEKCTax; JIeJdaTh IIpe3CHTAIIO
pE3yJBTAaTOB BHITIOJIHEHUS] XUMHUECKOT0 IKCIep UMeHTa (J1abopaTopHOro OMbITa,
J1a00paTopHO pabOThI IO UCCIEA0BAHUIO CBOMCTB BELIECTB, yUEOHOTO P OEKTA);

yMEHHUS y4eOHOTO COTpPYIHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIBHOM M MCCIEAOBATEIbCKOM  JEATENILHOCTU TMPH  pEIICHUU
BO3HUKAIONIUX NPOOJeM Ha OCHOBE ydéra OOLIMX MHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXaeHHUS, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbD), KOOPIMHAIIHS
COBMECTHBIX JICCTBHM, OIPEACICHUE KPUTEPUEB II0 OLEHKE KaydecTBa
BBITIOJTHEHHOU pabOThI U IpyTHE).

PerynsiTuBHbIe yHMBepcaJibHbIe y4eOHble 1eiiCTBUSA:

YMEHHE CAMOCTOSITEILHO OMNpENEsATh e JeATeTbHOCTH, TUIAHUPOBATh,
OCYILECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOKO
JeATeIbHOCTD, BRIOMp aTh HanboJiee 3PGeKTUBHBIC CIIOCOOBI peIIeHUs YUEeOHBIX 1
MO3HABATEIBHBIX 3aJlad, CaAMOCTOSITENIbHO COCTaBISITh WM KOPPEKTUPOBATH
P EAJ0KEHHBIM AJITOPUTM JEHUCTBUM TPHU BBINOJHEHUM 3aJaHUA C YYETOM
MOJTyYCHHSI HOBBIX 3HAHMNA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX M P EaKIIMsX,
OIICHUBATh COOTBETCTBHE IMOJTYyYEHHOTO pe3yJibTaTa 3asBICHHON IIETH, YMEHHUE
WCTOJI30BaTh M AHATU3UPOBATH KOHTEKCTHI, TIP €/[7IaraeMbI€ B yCIIOBUH 33 IaHUH.

MNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTaTOB MO OCBOEHHIO OO0S3aTEIbHOIO
CoJieprKaHMsI, YCTAHOBIICHHOTO JaHHOUW denepaabHON pabodeil ImporpaMmoi,
BBIJICNISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC 3HAHUS, YMEHHUS U CIOCOOBI



NEeUCTBUN, creuuuueckue Jisi MpeaMETHON obnactu «XHUMHUS», BUIbI
JEATEIbHOCTY MO  IOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEPIIpETalY,
p eoOpa30BaAHUIO U [P UMEHEHUIO B P a3JIMYHBIX YUEOHBIX U HOBBIX CUTYaITUsX.

K xoHiry 00y4eHus B 8 Kjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE

JTOJI’KHBI OTP aXKaTh C(hOP MUPOBAHHOCTD Y 00y YAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUI: aTOM, MOJEKYJIA,
XAMHWYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIMIECTBO, CMECHh
(olHOpOMHAs M HEOTHOP OJTHAsSI ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas J0J11 XUMUUYECKOTO 2JIEMEHTA B COCAUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJb, JJIEKTPOOTPUIATEIHLHOCTh, CTEIICHb
OKUCJICHUS, XUMUYECKasi peakius, KiacCuPUKamus peakiuii: peakiu
COCIUHEHUS, PEAKIMU Pas3J0KEHUs, PEaKIUU 3aMEIIEHUsl, PeaKIyn
oOMeHa, 9K30- U SHAOTEP MUUECKHE P €aKI1H, TETI0BOM A (eKT p eakiyy,
SIP 0 aTOMa, SJICKTP OHHBIHN CJION aTOMa, aTOMHAsi OpOUTATh, P Ay C aTOMA,
XAMHUYECKAS CBSI3b, MOJISIPHAS U HEMOJISIP HAsl KOBAJICHTHAS CBSI3b, MOHHAS
CBA3b, HOH, KaTHOH, AaHHOH, pPAacTBOpP, MaccoBas JOJisI BEIIECTBa
(TIp o11eHTHAS KOHIIEHTP allksl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHWMHYECKUX TMOHATHH U
[P UMEHSITh 3TY IOHATHS TP U ONTMCAHUU BEUIECTB U UX TP EBP AllICHUI;

e HCIIOJBb30BaTh XUMHUYECKYIO) CHMBOJIUKY IS COCTaBICHHS (HOpMyI
BEIIECTB U YP AaBHEHUU X UMUYECKUX P CAKIINM;

e OMpEACNIATh BAJCHTHOCTb ATOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTETICHb ~ OKHCIEHHUS  DBJEMEHTOB B  OWHAapHBIX  COCIMHEHUSIX,
P MHA/IJIEKHOCTh BEILIECTB K OMPEIEIEHHOMY KJIAacCy COEAWHEHHI MO
dbopmynaM, BUJ XHMHYECKOW CBs3M (KOBAJICHTHas W WOHHAs) B
HEOPraHUYECKHUX COCIUHEHUSAX;

e packpbeiBath cMmbichn Ilepumommueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPHUOJUUECKON 3aBUCUMOCTH CBOWCTB
XAMHMYECKUX AJIEMEHTOB OT WX MOjoXeHus B Ilepuoaudeckoil cucreme,
3aKOHOB COXPAaHEHUsI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUSI, 3aKOHa ABOTaapO;

e ONUCHIBATL W XapakTepusoBaTh TabmuuHyto dopmy Ilepwnoauyeckoit
CUCTEMbl XHMMHUYECKUX DJIIEMEHTOB: pa3jMyaTh T[OHITUS «TJIaBHAs
noarpymnma (A-rpynma)» u «moodounas noarpymma (b-rpyrmma)y, maneie u
OOJIBIIIUE TIEPUOJbI, COOTHOCUTh O00O3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepumoamueckast cuctema xXuMU4Yeckux d3iemeHToB J[. .
MenpneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3ap s/ Ipa, 00111ee YHUCIIO 3TIEKTPOHOB U
pacnpeieIeHUe UX MO 3IEKTP OHHBIM CIIOSIM);

KJaccu(UUUpOBaTh XMMUUECKHE 3JIEMEHTBI, HEOPTaHUUECKHUE BEIIECTBA,
XUMHUYECKUE PEaKIuM (10 YHUCIYy M COCTaBY yYacCTBYIOLIHUX B peEaKIuu
BEIIECTB, M0 TEIUIOBOMY 3PDEKTY);

XapaKTepu3oBarh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEILIECTB
pa3JIMYHBIX KJIACCOB, MOITBEPKAAsi ONKUCAHUE TP UMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBY IOLIUX XUMUYECKUX P CAKLIUH;

P OTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMUYECKUX NpPEBpAIICHUI B
Pa3IUYHBIX yCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHY 0 MOJIEKYJISIPHYIO U MOJISIP HYFO MaCChl BEILIECTB,
MAacCOBYIO JIOJII0O XHMHYECKOTO 3JeMeHTa 1Mo (opMmysie COCAUHEHMS,
MacCOBYI0 JJOJIFO BEMIECTBA B PACTBOPE, TPOBOJUTH PACUETHI IO Y PaBHEHHIO
XAMHUYECKOU p CaKLINH;

P UMEHATH OCHOBHBIE OTIEp AllUM MBICITUTENbHOM 1€ TEIbHOCTH — AHAJIU3 U
CHUHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMAaTH3allnio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TP UYUHHO-CJICICTBEHHBIX CBSI3€M — 71 M3YUEHHUs CBOICTB
BEIIECTB W XHMHUYECKHX pEaKIMid, E€CTECTBEHHO-HAyUHbIC METO/IbI
MO3HAHUS — HAOJIOJEHUE, U3MEpPEHHUEe, MOJETUPOBAHUE, SKCIIEP UMEHT
(peanbHbIN U MBICTICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BaHUS X MMHUECKOU MOCY A0 1 J1a0OpaTOpHBIM
o0OpyOoBaHMEM, a TakXKe TNpaBuWiaM oOOpalieHus C BeleCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMH 110 BBIIIOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OTIBITOB IO MOJIYUYECHHIO U COOMP aHHIO Fa3000pa3HbI X BEIIIECTB
(BoopoOza M KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C O €/1eTIEHHOM
MaCCOBOW JOJIEM PaCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U TP OBOJUTH
XUMHYECKUE DKCIIEPUMEHTHI M0 PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KUCJIOT C TIOMOIIbIO MHAUKATOPOB (JIaKMYC, (heHOTI(TaTerH, METUIIOP aHX
U JIpyTHeE).

K xonIty 00y4enus B 9 kiiacce mp eIMeTHBIE p €3yIbTaThl HA 0a30BOM YPOBHE
JTOJKHBI OTP aKaTh CPOP MUPOBAHHOCTD Y 00y JAIOIITUXCS yMEHUI:

PaCKpBIBaTh CMBICI OCHOBHBIX XHWMHWYECKHX TOHITHIA: XUMHYECKUNA
DJIEMEHT, aTOM, MOJICKyJia, NOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CII0)KHO€ BEIIECTBO, BaJICHTHOCTh, AJICKTPOOTPHIIATEILHOCT, CTCIICHD
OKHUCIICHUS, XUMUYECKas P CaKIHs, XUMHYECKasl CBS3b, TEIUIOBOH 3pdekT
peakiii, MOJib, MOJAPHBIA 00BEM, pPacTBOp,  AJIEKTP OJMTHI,
HEDJICKTP OJIUTHI, DJIEKTPOJUTHYECKAs] TUCCOIMAIUS, PEaKIMu HMOHHOTO
oOMeHa, KaTalnu3aTop, XHMHUYECKOE€ paBHOBecHe, oOOpaTuMmbie U



HEOOpAaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE P EaKIIUH,
OKHCIIUTENh, BOCCTAHOBUTEN b, OKUCIIEHUE U BOCCTAHOBIICHUE, AJIJIOTP OMHS,
aM(pOTEepHOCTh,  XUMHUYECKasi  CBA3b (koBaJIeHTHasi, = MOHHA,
MeTaJiIndecKas ), KpucTajuimieckas peniéTka, Koppo3ust METaljIoB, CIUIaBbI,
CKOpPOCTh XUMHUYECKOW P E€AKIINU, TP EACIBHO AOIyCTUMAas KOHIIEHT] alyst
ITJIK BemiecTBa;

WJTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHSITUH U
P UMEHSTh 3TH MOHATHUS TP U OMUCAHUH BEIIECTB U UX TP €BP AIICHUIA;
UCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY I COCTaBJIeHUS (opmyi
BEILIECTB U YP ABHEHUN XUMUYECKUX P CAKIIN;

OTIp €AENSATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX SJIEMEHTOB B
COCAMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTp €IeTIEHHOMY KJIaCCy COENMHEHHM 1o ¢dopmyiaM, BUI XUMUYECKOU
CBsA3U (KOBAJICHTHAsl, WOHHAS, METAJNIMYECKas) B HEOPTaHWMYECKUX
COCIMHEHMSIX, 3ap s/l HOHA TI0 XUMHYECKOH GopMyJie, XapaKTep Cpelibl B
BOJIHBIX pAaCTBOPAX HEOP TAHUYECKUX COCTUHEHUM, TUIT KPUCTAJLITUIECKON
P EIETKU KOHKP €ETHOTO BEIIECTBA;

packpsiBatb cmbicn Ilepumommueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPHUPOBATh €ro IOHMMAHHWE: ONHUChIBATh W XapaKTEPHU30BaTh
TabnuuHyto Gopmy [leproanyueckoit CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB:
pa3auyarh MOHATHS «TJIaBHas moArpymnmna (A-rpynma)y U «moOodHas
noarpynmna (b-rpynma)», manbie W OOJBIIHE TMEPHOAbI, COOTHOCHUTh
0003HaYCHMSI, KOTOPBIC HIMEIOTCS B ITEP MO JUIECKOM TaOJIUIIE, C YUCITOBBIMU
Xap aKTEePUCTUKAMU CTPOCHHSI aTOMOB XMUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsa snapa, oOllree YHCIO0 SJIEKTPOHOB M pachpeleleHue HX TIo
AJIEKTP OHHBIM CJI05IM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B N3MCHCHHH
CBOMCTB 3JIEMEHTOB M HMX COEIMWHEHUN B MpeJenax MajblX MEpHOI0B U
IJ1aBHBIX HOATPYIII C YYETOM CTP OEHUS UX ATOMOB;

KJaccu(UIMp OBaTh XMMHUYECKHE DJIEMEHTHI, HEOPTaHMUECKHUE BEIIECTBA,
XUMUYECKUE Peakiuu (M0 YUCITy M COCTaBY yYacCTBYIOIIMX B peaKIuu
BEIIECTB, TIO0 TEMIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETEHEH OKUCIEHUS
XAMHYECKHUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIMHME U CHEUU(DUUECKHE XHUMHYECKUE
CBOMCTBA NPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKAasi OINUCAHHE
NpUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YpPaBHEHH COOTBETCTBYIOIIMX
XUMHAYECKHUX P CAKIUN;

COCTAaBJISITb YPABHEHHS DJIEKTPOJUTHUYECKOW JUCCOLMALAA KHUCIOT,
LIEJI0YEN U COJIEN, TTOJTHBIE U COKP AIIEHHBIE YPABHEHUS P €AKLIUKA HOHHOTO



oOMeHa, ypaBHEHHUS pPEAKIUH, TOATBEPKAAOIINX CYIIeCTBOBAHUC
TCHETUIECKOM CBSA3U MKy BEIIECTBAMH P a3JINIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX P eaKIHi
TIOCP €7ICTBOM COCTaBJICHHS AJIEKTP OHHOTO 0aJlaHCa 3THUX P CaKITHiA;

P OTHO3MPOBATh CBOMCTBA BEIICCTB B 3aBHCHUMOCTH OT HMX CTpOCHUS,
BO3MOXHOCTH TIPOTEKAHUSA XWMHUYECKUX TPEBpAIICHHA B P a3JIMIHBIX
YCIIOBUSAX;

BBIYHUCIISATH OTHOCUTEIIHHY 0 MOJIEKYJIIPHYIO U MOJISIP HYO MacChl BEIICCTB,
MacCOBYIO JIOJNIFO XHMHYECKOTO 3JeMeHTa 1Mo (opMyJsie COCAUHCHHMS,
MacCOBYIO JIOJTIO BEIIIECTBA B PacTBOPE, MPOBOAUTE PACUETHI 110 Y PABHEHHIO
XUMUYECKOU p €K1Y,

coOJIFO1aTh TP aBHJIA ITOJIb30BAHMS X MMUYECKOM ITOCY T0M 1 J1aOOpaTOpHBIM
obopyZoBaHMEM, a TaKKe IMpaBwia oOpalieHus C BeElleCTBaMU B
COOTBETCTBUM C HMHCTPYKIMSIMH I10 BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYIECKUX OITBITOB IO TIOJTYYCHHIO i COOUP aHNTO Ta3000pa3HbIX BEIISCTB
(amMuaKka 1 yriIeKUcioro ra3a);

TIP OBOJIUTH P €aKIIUH, TI0ITBEP K TAFOIINE KAUSCTBECHHBIN COCTAB P a3 IMIHBIX
BEII[ECTB: PACIO3HABATh OMBITHBIM ITyTEM XJOPHA-, OPOMHI-, UOJIHI-,
kapOoHar-, gocdar-, cwIukar-, cyiab(ar-, THIAPOKCUI-UOHBI, KAaTHOHBI
aMMOHHS W HWOHBI HM3yYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHE B BOJHBIX
pacTBOpax HEOPTAHWYCCKHX BEIIIESCTB;

IIP IMEHSTH OCHOBHBIE OTIEP aIlliF MBICITUTEIIbHOU e TSIIbHOCTH — AHAJTN3 U
CHHTE3, Cp aBHEHHUE, 000011IeHNe, CHCTEMaTH3aII1I0, BBISIBIICHHE TP MIUHHO-
CIIEJICTBEHHBIX CBSI3EH — JJIsI M3YUYEHUS] CBOMCTB BEUIECTB U XHUMHUECKUX
peaKkinii, €CTeCTBCHHO-HAy4YHBIE METOJbI II03HAHUS — HAOIIOICHNE,
U3MeEp EHUE, MOJIETTUPOBAHUE, KCIIEP UMEHT (P €aJIbHBIN U MBICTICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KUIIACC
Koau4yecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u JuieKTpoHHbIe (LU pPOBHIE)
KoHTpoJibHbIE IIpakTHyeckue
n/n TeM MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypPChl
padoThl padoTsbI
Pasnen 1. [lepBonayajibHble XUMHUYECKHE TTOHSITHSA
Xumusg — BakHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 5 bubnmoreka [JOK

' MPAKTUYECKOM JAESATEIBHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

12 BemecTBa 1 xumu4eckue 15 1 0 bubmuoreka [JOK

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

Hroro o paznery 20

Pasnen 2. BaxkHeiilue npeacTaBuTe 1M HEOPraHNYEeCKUX BellecTB
21 Boznyx. Kucnopoa. [Tonarue 5 0 bubnuoreka [IOK

' 00 okcuIax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonstue o kuciaorax 8 0 1 bu6mmorexa [JOK

' 1 COJISIX https://m.edso00.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka LIOK

' OCHOBAaHMSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubnuoreka [[OK

' HEOPraHUYECKUX COEAUHEHU I https://m.edsoo.ru/7f41837¢c

Wroro no pasneny 30

Paznen 3. llepuoanuecknii 3akoH u Ilepuoguyeckas cucrema xummudeckux 3jaeMeHToB [l. U. MengeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHUCINTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIUul



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

[Teprnoanyeckuii 3aK0H U

31 [lepuoanueckas cucrema 7 bu6nuorexa [JOK
' xuMudeckux anemenTon J1. U. https://m.edso0.ru/7f41837c
Menneneea. CtpoeHue atoma
X .
HMHYECKas CBSI3b BuGmorexa [LOK
3.2 OKUCIUTEIBHO- 8
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTENbHbBIC PEAKIIUH
bubmuoreka [JOK
n 15
TOroTo pasiery https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[MTPOIT'PAMME



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

9 KUIIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM uugposbie
Ne n/n P Kontpoasnsie | Ipakruyeckue (mupp )
MPOTrpaMMBbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnen 1. BemecTtBo 1 XuMu4yeckue peakuuu
11 [ToBTOpenwue u yriyOneHue 3HaHU I 5 1 0 bubnunoreka LIOK
' OCHOBHBIX pa3/IesIoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubmoreka [JOK
' peakiuit https://m.edsoo.ru/7f41a636
DJIEKTPOIUTUYECKAS AUCCOIUALIHSI. bubmuoreka [JOK
1.3 8 1 1
XUMHUYECKHUE pEaKIIUU B pacTBOpax https://m.edso0.ru/7f41a636
Wroro no pasneny 17
Paznen 2. Hemeranbl u UX coelMHEHUS
21 OO01ast XapakTepUCTUKA XUMUYECKUX 4 0 1 bu6muoteka [IOK
' sneMeHTOB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0mas xapakTepucTUKa XUMHYECKHUX
2.2 3neH1\ieHT01f VIAl-)r ninbl. Cepau eé 6 0 0 bubmorexa [IOK
' py P https://m.edso00.ru/7f41a636
COCAMHCHHUS
OO0mast XapaKTepUCTUKA XUMUIECKIX
2.3 aneI;[IeHTof VA-II? nnbl. A30T, pochop U ux 7 0 1 bubmrorexa LIOK
' PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COEAMHEHUS
OOm1as xapakTepUCTUKA XUMUUYECKUX
2.4 BHCI;/IIGHTO;) IVAI-)r NIbl. YTIepoau 8 1 2 Bubmmorexa LIOK
' ) PYIHEL poa https:/m.edso00.ru/7f41a636
KPEMHHH U UX COCTMHCHUS
Hroro no pazneny 25



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

Pasgen 3. MeTa/liIbl M UX COeAMHEHUS

. bubnmoreka [JOK
31 Obmye croiicTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka IJOK
3.2 Baxueiinme MeTauibl 1 X COSAMHECHU S 16 https://m.edsoo.ru/7f41a636
Wroro o paznery 20
Paznen 4. XumMusi u okpy:kaiomias cpeaa
41 B 3 bu6nmmoreka [JOK
. €IIECTBA U MaTePHAIIBI B )KU3HH YEIIOBEKA https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
p 3 bubmuoreka IJOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOUYHOE INVIAHUPOBAHMUE

8 KUIIACC
KoauvecTBo 4acos DJIeKTPOHHBIE
Ne Mara nu@ppoBbIe
Tema ypoka Konrtpoabneie | Ilpakrnyeckue
n/n Bcero u3y4deHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThl pecypes!
1 [Ipenmer xumun. Posib xumnu B 1 0 0 bubmuoteka IIOK
KHU3HU yesnoBeka. Tena u BeuecTsa https://m.edsoo.ru/ff0d210c
9 ITonsiTe 0 MeTOIax TTO3HAHUS B 1 0 0 bu6mmoreka [JOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1 «IIpaBuna
3 paloThl B 1aOOPaTOPHH U TPUEMBI 1 0 1 bub6muoteka [IOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEMY
4 Uucteie BemecTBa 1 cMecH. CIocoObI 1 0 0 bubmuoreka [JOK
paszaeneHus cmecen https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas pabora Ne 2
5) <<I£)2131ICJI€HI/I€ cﬁeceﬁ (ma mpumepe 1 0 1 Bu6mmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYHCTKH TTOBAPEHHOU COJIH )»
Bu6nuorexka [JOK
0 AATOMGL I MOTIEKY TE! ! 0 0 https://m.edsoo.ru/ff0d2a6c
y XUMHYECKHUE dIIEMEHThI. 3HAKU 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMHUUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U cll0KHBIE BELLIECTBA 1 0 0 Eggzx:ﬁo}jﬁﬁm 4246¢
9 ATOMHO-MOJIEKYJIIPHOE YUCHHE 1 0 0 bubmorexa [IOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIICCTB.

bu6nmmoreka [JOK
10 Xumunueckas popmyna. BaneHTHOCTB https://m.edsoo.ru/ffd2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
11 OTHOcuUTENbHAs aTOMHAs Macca. bubnunoreka [IOK
OTHOCUTENbHAs MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70JIs1 XHMHYIECKOT'O bubmuoreka [JOK
9JIEMEHTA B COEIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommuecTBo BentecTBa. MoJIb. bu6mmoreka [JOK
MognsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYeCKUe U XUMUYECKHUE SIBIICHUSL. bubmoreka [JOK
XuMmudeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipru3HaKku U ycIoBUs IPOTEKAHUS bubnunoreka LIOK
XUMHUYECKUX PEAKIAI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHU s MaCChl BEIECTB. bubnmoreka [{OK
XUMUYECKHUE YPABHEHUSA https://m.edsoo.ru/ff0d3b88
Brruncnenus Koi1m4ecTBa, MacChl
17 BEILIECTBA M0 YPaBHEHUSIM Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX peaKIui
Kunaccudukanusa XuMudeckux
18 peakiuii (coenHeHusI, Pa3I0KECHHUS, bubmorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMelleH s, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIuKIoneucT. O6o0IeHue u bubmorera TOK
. https://m.edsoo.ru/ff0d40c4
cucTeMaTH3alus 3HaHu |
20 KonTponbHas padora Nel mo teme bub6muoteka [IOK

((BeH_[eCTBa U XUMHWYCCKUE PECAKIUN»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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Bo3nyx — cmech razos. Cocras

21 Bo3ayxa. Kucinopoa — anemeHT u bu6mmorexa LIOK
Ayxa. oA https://m.edsoo.ru/ff0d448e
npocroe Bemnectso. O30H
dusnuecKkue 1 XMMHYECKHE CBOICTBA
22 KHCIIOpoAa (peaKIIuu OKHCICHUS buomorexa [IOK
poa B : https://m.edsoo.ru/ff0d4614
ropenue). [loastre 06 okcumax
CnocoObl monyye ciopoja
23 JI;GO aTI)oI li/II/JII Zlqn H:;;I:H;HPHSCTEI Bu6morexa LIOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TennoBoit a3¢ppexT XxumMudeckoi
24 peakiuu, HOHATUE O bu6nuorexka [JOK
TEPMOXMMHUYECKOM YPaBHEHUH, K30~ https://m.edsoo.ru/ff0d4790
1 SHJOTEPMHUYECKHUX PEaAKIIHIX
TormuBo (HedTh, yroyib U METaH).
25 3arpsi3HeHHE BO3lyXa, CIIOCOOBI €ro bubmmorexa LIOK
’ https://m.edsoo.ru/ffod4c4a
MpeIOTBPAILCHUS
IIpakTrueckas padota Ne 3 o reme
26 «ITomydyenue u cobupanue bubmmorexa [IOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOa, U3YUYCHHE €T0 CBOHCTBY
97 Bopopon — snemMeHT u ipoctoe bubmuoreka [JOK
BelecTBo. Haxoxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
28 du3nIecKne 1 XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
BoJopoJa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHE O KHCHOTAX U COMIX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CrocoObl mosTy4eHus BOAOPOa B bubnunoreka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[TpakTrueckas padota Ne 4 mo Teme

31 «Ilonydenue u cobupanue BOAOPOAa, Bubnioreia LIOK
. https://m.edsoo.ru/ff0d4f42
M3Yy4YEeHHE €ro CBONCTBY»

32 MossipHblii 00bEM Ta30B. 3aKOH bu6muoteka LIOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0b€Ma, KouyecTBa

33 BEIIIECTBA T'a3a 10 €r0 U3BECTHOMY Bu6morexa IOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenus 00bEMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIMU HA OCHOBE bubmorexa HOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIICHU Ta30B

35 dU3NYEeCKUE U XUMHUYECKHE CBOMCTBA bubmuoreka IJOK
BOJbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaunuii. [lonstue 06 bubnunoreka [IOK
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTEb.

37 HacepleHHble 1 HEHACHIIIICHHBIE bu6mmoreka [JOK
pacTBOpbl. MaccoBast 107151 BEILIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTrueckas pabota Ne 5 o reme

38 «ITpuroroBieHue pacTBOPOB C bubnunoreka [IOK
ompenenEéHHON MacCOBOM JoJen https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOT O BELIECTBA

39 KontponbsHnas padora Ne2 o teme bubnnoreka LIOK
«Kucnopoa. Bogopoa. Boxga» https://m.edsoo.ru/ff0d6342

40 Okcupl: cocTaB, Kiaccu(uKaIus, bubnmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TosryyeHnne u XUMUUYECKHE CBOKMCTBA

bu6nmmoreka [JOK
41 KHCIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHuS: cOCTaB, KJIaccupuKaius, bu6nuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydeHnne 1 XuMHUYECKHE CBOMCTBA bubnunoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kimaccudukarus, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydeHne u XuMH4YECKUE CBOMCTBA bubmnoteka LIOK
KHCIIOT https://m.edsoo.ru/ffOdfee?
Comnu (cpenHue): HOMCHKIIATYPA,
46 CHOCO(GBFI) OJI :eHI/IH XI/IMHquKHe buommorexa [IOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
IIpakTrueckas padota Ne 6. Pemenue
SKCIIEPUMEHTAIIBHBIX 33]1a4 M0 TEME bubnunoreka [IOK
47
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHU I
I'enernueckast CBsA3b MEKITY
bubmuoreka [JOK
48 KJIaCCaMHU HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9a50
COCAMHCHUM
49 O06o01IeHne U cucTeMaTu3alus bubnmnoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KontponbsHas padora Ne3 1o Teme
" P P bubmuorexa [IOK
50 OcHOBHBIE KJIACChl HEOPTaHUYECKHUX

coequueHuin"

https://m.edsoo.ru/00ad9ela
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[TepBbie MONBITKY KJIacCcH pUKaAITUN

bu6nmmoreka [JOK
51 XUMHYECKUX dJIeMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
TpyIIax CXOIHbIX 2JIEMEHTOB
[Tepuonnueckuii 3aK0H U
50 [Tepnoanyeckas cucrema bubnunoreka LIOK
XUMHYECKHUX deMeHnToB J[. U. https://m.edsoo.ru/00ada52c
MeneneeBa
53 [Tepuoapl, TPYIIIBL, TOATPYIIIBI bubmorexa [HOK
P > TPYIIIEL, by https://m.edsoo.ru/00ada52c
54 Crtpoenne atoMoB. CocTaB aTOMHBIX bubnuoteka IIOK
sinep. M3orornbl https://m.edsoo.ru/00ada342
CTtpoeHue 3JIeKTPOHHBIX 000JI0UEK
. Bu6nuorexka [JOK
5] aToMOB 1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. MenneneeBa
XapakTepucTHKa XUMUYECKOTO
56 3JIEMEHTA 110 €r0 MOJ0XEHUTO B bubmuoreka IJOK
[Tepnoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauueckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U IPAKTUKH. []. bubnuoreka LIOK
N. MeneneeB — y4€HbIN, NEeAaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DJIEKTPOOTPUIIATENBHOCTh ATOMOB bubnmoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xuMuieckast CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTtHas mossipHas XuMudecKast bubmuoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTtnas nenossipuas 1 bubmmoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
62 CTteneHb OKUCICHUS 1 bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OxuCINTETbHO-BOCCTAHOBUTEIBHBIC 1 bubmuoreka [JOK
peakmuu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHUCIUTETN U BOCCTAHOBUTEU 1 https://m.edsoo.ru/00adb076
KontponsHas padora Ne4 mo teme BuGmmorexa [LOK
65 «CTtpoenune aroma. XUMHUYECKas 1
B3y https://m.edsoo.ru/00adb486
66 PezepBublii ypok. O60011eHNE U 1 bub6muoteka [IOK
cucTeMaTH3anus 3HaHUN https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O000meHne u 1 bubnunoreka [IOK
cucTeMaTH3anus 3HaHU N https://m.edsoo.ru/00ad9ch?2
68 PesepubIit ypok. O6001IeH e 1 1 bubnunoreka [IOK
cucTeMaTH3a s 3HaHUN https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB IT1O 68

[MTPOT'PAMME
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9 KUIIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka KonTpoabubie | Ilpakruyeckue
n/m Bcero HU3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
[leproanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 0 0 Bbu6nuorexka [JOK
XUMUYEeCKuX d51emenToB Jl. U. https://m.edsoo.ru/00adh59e
Meunneneesa
3aKOHOMEPHOCTH B HI3MEHECHU U

. bubmuoreka IJOK
2 CBOMCTB XUMHYECKHX DJIEMEHTOB 1 0 0
. https://m.edsoo.ru/00adb6h6
MEePBBIX TPEX MEPUOJIOB
Kitaccuukarus u HOMEHKIaTypa bubmmoreka [IOK

3 1 0 0
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buas XuMH4YeCKOH CBSI3H U TUIIBI 1 0 0 bubmuoreka IJOK
KPUCTAJJINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6t
KonTponbhas padora Nel o teme

5 «IToBTOpEeHUE U yriayoneHue 1 1 0
3HAaHWUU OCHOBHBIX Pa3/IeiioB Kypca
8 Kiacca»

6 Krnaccuduxarms XaMAYecKIX 1 0 0 bubnnoreka LIOK
peakIui 110 Pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbchO
ITonsTre 0 CKOPOCTH XMMHUYECKOH

7 €aKIu1 HOHﬁpTHe 0 TOMOTE€HHBIX U 1 0 0 buommorexa [IOK
peaKiH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKITUSIX

8 [ToHsITHE O XMMHYECKOM 1 0 0 Bbu6nuorexka [JOK
paBHOBeCHH. DAKTOPHI, BIUSIONINE https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCTh XUMHYECKOHN PeakInu
Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

9 OKUCIUTETBHO- bubmuoreka IJOK
BOCCTaHOBUTEJIBHBIE PEAKITHHT https://m.edsoo.ru/00adcade
Teopus 37€KTPOIUTUUECKON
10 mucconuanuu. CHIbHBIC U clla0ble Bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOTHTHI
11 WNonnbIe ypaBHEHUS peaKITHI Bubmmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUU B CBETE MPEACTABICHU I bubnunoreka [IOK
00 2JIEKTPOIUTUYECKOMN https://m.edsoo.ru/00add5d8
U CCOIUALIN U
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETE MpeJICTaBIeHUI 00 Bu6mmorexa IOK
. https://m.edsoo.ru/00add8h2
AJICKTPOJIUTHIYECKOMN TUCCOIUAITNT
14 [TonsiTE O THAPOIU3E CONEMN Bubmmorexa LLOK
https://m.edsoo.ru/00add9d4
15 O06o0meHre 1 cUCTeMaTH3aI S bubmuoreka [JOK
3HaHUU https://m.edsoo.ru/00addd12
[TpakTraeckas padota Ne 1.
16 «PereHne dKCIIepUMEHTATBHBIX bubmmorexa LLOK
https://m.edsoo.ru/00addbfa
3a7au»
KonTponbHas padota Ne2 o teme
17 «DNIEKTPOIUTHYECKAS bubnunoreka [IOK

aucconuranus. XMMHU4ecKue
peaKuy B pacTBOPAX»

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO0mas xapakTeprucTUKa TaJIOTeHOB.

18 XHUMHUYECKHE CBOMCTBA HA IPUMEPE buomorexa HOK
PHMED https://m.edsoo.ru/00addfe2
XJiopa
Xaoposonopoxa. ConsHast KUCIIOTA,
19 XHME%C?MS cioﬁCTBa [MOJIyUYEeHUE bubmorexa LIOK
’ Y ’ https://m.edsoo.ru/00ade104
MPUMEHCHHUE
ITpakTrueckasg padora Ne 2 mo Teme
20 «1?1011 YyeHHUE coIJ)mHoﬁ KHUCJIOTHI bubmorexa HOK
YAeHH . ’ https://m.edsoo.ru/00ade348
U3y4eHHe €€ CBONCTBY»
Brruucnenus mo ypaBHEHHSIM
21 XAMHUYECKUX PEAKIINIL, €CIIU OIUH bubmorexa [HOK
PCAKIHH, A https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B H30BITKE
29 OO0m1ast XapakTepUCTHKA DJIEMEHTOB bubnunoreka [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJOTpONTHBIE MOJU (PUKAITNHU CEPHI.
Haxoxnenue cepsbl u e€ bubmmoreka [IOK
23 .
COEMHEHUI B IPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBONCTBA CEPhI
CepoBoa0OpoI, CTPOEHHE,
24 (bnznqefxgei XI/III:\)/II/I'-IGCKI/IG Bu6morexa [IOK
N https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepnl. CepHas KHCIIOTA,
25 (1)1/131/1311601(1/11:: u xmfnqecxne bubnxorexa IOK
3 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMHYECKUE PeaKIuiu, IeKAIHe B
26 OCHOBE ITPOMBILIIIEHHOTO CII0c00a bu6nuorexka [JOK

ITOJyYEHHUS CEPHOU KHUCIIOTHI.
XUMHUYECKOE 3arpsI3BHEHNE

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKpYXaroIlen Cpeibl
COEJIMHEHUSIMH CEPBI

Brruncienue MmaccoBOU 10U

Bbubnuorexka [JOK

27
BBIXO/IA MPOAYKTA PEAKLIU U https://m.edsoo.ru/00adec8a
OO6mmas xapakTepucTHUKa YJIEMEHTOB
VA-rpynnsl. A3oT,

28 acIIPOCTPaHEHHE B IIPUPOJIE brbmorexa LIOK
Pactipoctp PHpOE, https://m.edsoo.ru/00adeea6
¢bu3nvecKre U XUMHYECKUe
CBOICTBA
AmmMuak, ero pusndeckue u

29 XAMHUYECKHE CBOUCTBA, IIOJIyUYEHHE bubmorexa [HOK

’ y https://m.edsoo.ru/00adf004
Y IpUMEHEHHUE
[IpakTryeckas padota Ne 3 mo Teme
Bu6nuorexka [JOK
30 «[lomydyenne ammuaka, u3y4deHue
. https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A30THas KHCIIOTa, €€ Pu3ndecKue u bubmmoreka [IOK
XUMHYECKHUE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJEH
aMMOHHSI B KQUECTBE MUHEPAIbHBIX

32 00peHnii. XMMHUYECKOe brbmorexa LIOK
YAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKAFOIIEH CpeIb
COEIMHEHUSIMU a30Ta
dochop. Oxcun dhocdopa 51

33 (l)ocf))o pHaﬂ KI/I(f[JI((I))Taq)(I)Eﬂ/ISQ:KI/IC " bubnioreka LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOJTyYCHUE
34 Hcnons3oBanue pocdaros B bubnuoteka IIOK

Ka4€CTBEC MUHCPAJIIBHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuii. 3arps3HeHIE
MPUPOHOM cpenbl hocdaramu

Yruepon, pacipocTpaHEHUE B

bu6nmmorexa [JOK

3 HPHPOAE, q)HSquVCKHe 1 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcuapl yrieposaa, ux GU3ndecKue
1 XUMHYECKHE CBOICTBA.
36 DKOJOTruYecKHe MPoOIeMBbI bubnrorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VroapHas KUCHOTa U €€ COlIn bubmnorexa [IOK
https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o reme
38 "IlosrydeHne yriaekuciaoro rasa. bub6muoteka [IOK
KauectBeHnHas peakuus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIC TOHATHS 00
39 OpraHUYECKUX BEIIECTBaX KakK O bubmorexa [HOK
https://m.edsoo.ru/00ae054e
COCMHEHHUSIX yTIIepoaa
40 KpeMHuii u ero coeTmHEHHS bubmorexa [JOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas pabora Ne 5.
41 Pemenue sxcnepuMeHTAIBHBIX bubnunoreka [IOK
3a1a4d 1o reme «Baxuelinme https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHCHUSDY
KOHTpOJiLHaﬂ pabota Ne3 o Teme BuGmorexa [IOK
42 «BaxHelmre HeMeTalIbl U UX

COCAUHCHUI»

https://m.edsoo.ru/00ae0el8
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OO0mras xapakTepucTuka
XUMHUYECKUX JIEMEHTOB —
MeTaJuIoB. MeTajumyeckast CBsI3b U

bu6nmoreka [JOK

43
MeTaJUIMYecKasi KpUCTaUIMIecKast https://m.edsoo.ru/00ae103e
pemi€rka. dusndeckue cBOMCTBA
METAJLIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
. bu6mmorexa [JOK
44 DIIEKTPOXUMUYCCKUN PSIIT
. https://m.edsoo.ru/00ae1156
HaMpspKEHWH METaIOB
OO0mmwe crnocoObl TOTyYEHU ST
MetaiuioB. CritaBel. BerauciieHnus
bubmuoreka [JOK
45 110 YpaBHEHMSM XUMHYECKHUX
N https://m.edso0.ru/00ae1156
peaKkIuii, €Cliv OJIMH U3 PEarcHTOB
COJICPKUT IPUMECH
46 ITonsTre 0 KOPPO3UU METAIIOB bubmorexa [HOK
PP https://m.edsoo0.ru/00ae1278
bubnuoreka IJOK
47
[enounrre meTanbt https://m.edsoo.ru/00ae14h2
48 OKcu bl ¥ TUAPOKCU/IBI HATPUS U bubnunoreka [IOK
KaJms https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3eMENBHBIE METAILIIBI — bubnunoreka [IOK
KaJIbIIMHA 1 MarHuM https://m.edsoo.ru/00ae15e8
50 Baxneiimme coeqnHEeHN A KaJIbII U bubmorexa [HOK
a T https://m.edsoo.ru/00ae15e8
51 O06006I11IeHNE U CHCTEMATHU3ALIMS
3HAHUU
52 JKEcTKOCTh BOJIBI M CLTOCOOBI €€ bu6mmoreka [JOK

YCTpaHEHU s

https://m.edso0.ru/00ae1886
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[TpakTrueckas padota Ne 6 o reme

53 "YKECTKOCTb BOABLI U METOEI €€ buomorexa HOK
Y https://m.edsoo.ru/00aelae8
yCTpaHEHHUst
54 N TINp—— bubmuoreka [JOK
https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBOWCTBA OKCH/IA U bubnunoreka LIOK
TUJPOKCUIA https://m.edsoo.ru/00aelc64
bubmuoreka IJOK
o0 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIU bubnmoreka [IOK
xenes3a (I1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cucTeMaTU3alus
3HaHUHN
[TpakTueckas padorta Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubnunoreka [IOK
3aja4 1o reMe «Baxueiimme https://m.edsoo.ru/00ae3de8
METAJIJIbl U UX COCTUHEHUSD)
Brruucnenus mo ypaBHEHHSIM
XUMUYECKUX PEeaKIUi, eCITH OJIUH
60 W3 peareHTOB JIaH B U30BITKE WIIH bubnunoreka [IOK
COJIEPKHUT MpuMecH. Berancienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJU BBIX0JIa TPOAYKTA
peaKuuu
61 O06o01IeHne U cucTeMaTU3alus
3HaHUH
KonTponrsHas padota Ne4 o teme
62 «BakHe#me MeTauTbl B HX

COCANHCHMU D
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63 BemiectBa u maTepuaiinl B 1 bubmmoreka [JOK
MHOBCEIHEBHOM KU3HH YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bu6muoteka [IOK
OKpY’Karollen cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHnn 1 bu6muoteka [IOK
AKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblii ypok. O60011IeHNE U 1 bub6muoteka [IOK
crcTeMaTH3anus 3HaHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6o01ICHNE N 1 bubmuoreka [JOK
cucTeMaTH3anus 3HaHU N https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6o0mIeHuE 1 1 bubnunoreka [IOK
cucTeMaTH3a s 3HaHU N https://m.edsoo.ru/00ad9ch?2
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