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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHONIPOrpaMMbl OCHOBHOTOOOIIEr000pa30BaHus, IPEICTABICHHBIX B
OI'OC 000, a Takxe Ha ocHOBE (eqepalibHON paboueld MporpaMMbl BOCITUTAHHUS
U C Y4Yy€TOM KOHUEMIMHU TMpEenojaBaHusi ydeOHOro mpeaMera «XuUMHS» B
o0Opa3zoBaTenbHbIX opranuzaiusax Poccuiickoit @eaepariuu.

[Iporpamma 1o XxuMuu Aa€T NPENCTABICHUE O IENAX, OOIIel CTpaTeruu
0o0yueHHUs, BOCIHUTAHHUS U PaA3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Y4e€OHOTO
npeamera, YCTaHABIIUBAET 00s13aTeNIbHOE MIPEAMETHOE COJIepKaHue,
npeAyCcMaTpUBAET paCIpElEeiICHUe €ro Io KiaccaM U CTPYKTYpUpPOBAHHUE IO
pasienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMPEAENSIET KOJIMYECTBEHHBIE H
KaueCTBCHHbBIC XapaKTEePUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYECHHS XHUMUU C Y4YETOM  MEXKOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOrOo Ipollecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYaroluxcsi, OIpeAeNseT BO3MOXKHOCTH TIpeaMera s
peanuzaiuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTelIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TakKe TPeOOBAHUM K
pe3yJibTataM 00yUYeHHs] XUMUU Ha YPOBHE II€JIEW U3yUueHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATENIbHOCTH OO0YYarolerocsi Mo OCBOEHUIO
y4eOHOTro Co/IepKaHMs.

3HaHUWE XHUMHUHU CIY>)KUT OCHOBOM [Jii (OpPMUPOBAHUS MHUPOBO33PEHUS
00yyJaromerocs, €ro MpeACTaBICHUN O MaTEpUATLHOM €IUHCTBE MHPA, BAXKHYIO
posib urpatot GopMUpPYEMbIe XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMU BEIIECTB B MPHUPOJE, O MYyTAX PEHICHUs riao0aabHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHS UYEIOBEUECTBA — CBHIPHEBOH, YHEPreTHUUYECKOM,
MUILEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3yuennexumun:

CIIOCOOCTBYET  peajiu3allii  BO3MOXKHOCTEW  JJii  CaMOpa3BUTHS U

(bOopMUPOBAHUSKYIBTYPBUTMYHOCTH,EE00 e (PYHKIIMOHATBHOUTPAMOTHOCTH;

BHOCHUTBKJIa/IBGOPMHUPOBAHNEMBITINICHUSIUTBOPYECKUXCITOCOOHOCTEH
OoOy4JaromuXCsi, HABBIKOB WX CAMOCTOATEIBHOW  y4eOHOW  JCSTeILHOCTH,
OKCIICPUMEHTAJIBHBIX M HCCIICJIOBATEICKUX yMEHUM, HEOOXOAUMBIX KaK B
MMOBCETHEBHOMKI3HU, TAKUBIIPO(DECCHOHATTLHOMACSI TETLHOCTH;

3HAKOMHUT CO CIEeNU(pUKON HAYYHOTO MBIIIJICHUS, 3aKJaJIbIBa€T OCHOBBI
1[€JI0CTHOTOB3IJIsS,IaHAC JMHCTBOIIPHUPOIbI HMYeJI0BEKa, ABJISICTCSIOTBETCTBEHHBIM
3TaroM B OpPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYYaIOIIUXCS,;



croco6cTBYyeT(HOPMUPOBAHUIOLIEHHOCTHOTOOTHOIICHUSIKECTECTBEHHO-
-Hay4HbIM 3HAHUSM,K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
00pa3oBaHUE O0YYAFOIITUXCSI.

JlanHble HampaBlieHUS B OOYyUYEHHH XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOIM
colepkaHusl  y4eOHOro MpeaMera, KOTOpPBIA  ABISIETCS  NEAaroru4yecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpPE/eIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro 0O0pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCSA CHCTEMBbI TMEPBOHAYAIBHBIX MOHITHA XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHATUN
OpraHUYECKON XUMUH.

CrpyKkTypa coaep:kaHHsl MpOrpamMMmbl IO XUMHUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaIbIBa€TCd U3 CHCTEMBI
MOHATUMOXUMHUYECKOMAJIEMEHTENBEILECTBEUCUCTEMBITOHATUNOXUMUYECKON
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO IPHUHIMUILY
IIOCJIEI0OBATEILHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT Oy YEHHUSIKAKOCHOBBIBCETOECTECTBO3HAHMS;

— Ilepnoanueckorosaxkona/l.l1.MenaeneeBakakOCHOBHOT03aKOHAXUMUU;

— YYEHUAOCTPOCHUMATOMAauXUMUYECKOVCBA3HY;

— TMpeACTaBIE€HUN 00 JIEKTPOJIUTUYECKON JMCCOLMAIMM BEIECTB B
pacTBopax.

TeopeTndyeckne 3HAaHMS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOIO
YPOBHSI K IpYTroMY, BBITTOJIHSS (PYHKIMHA OOBSICHEHUS U POTHO3UPOBAHUSACBOWCTB,
CTPOECHUSA U BO3MOXXHOCTEH MPAKTUYECKOTO IIPUMEHEHUS U IOJyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIHOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NPUPOJbI, LEHHOCTHOTO OTHOUIEHWS K HAy4YHOMY 3HAaHHIO U
METOJaM IO3HaHMUS B Hayke. V3ydeHne XUMUM NPOUCXOAUT C INPUBJICYECHUEM
3HaHUNN3paHEeN3yYeHHBIXyUeOHBIXTTPEAMETOB: « OKpPYKaAIOIUHMUD,
«buonorusa.5—7knaccem»u«Pusuka. 7Kmace».

[Ipy wu3yyeHHH XHUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAayKH Kak 00JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIIBHOCTH YEJOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAaHUN — BaKHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TEOPETUUYECKHUX ITOJIOKCHHIM,
JOCTYITHBIX0000IEHU MU POBO33PEHYECKOTOXaPAKTEPA, A3bIKAHAYKH, B



OpUOOIIEHUM K HAay4YHbIM METOJaM II03HAaHUS IPU U3YYEHHUU BEILECTB U
XUMHUYECKUX PeaKiuii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHOM M Y4EOHO-HCCIIEAOBATEIHCKOM
JESTEIbHOCTH, OCBOCHMM NPaBUJ O€30MacHOr0 OOpalleHHsl C BELIECTBAaMHU B
[IOBCEITHEBHOM JKU3HU.

[Tpu u3yueHun XMMHUU Ha YpPOBHE OCHOBHOT'O OOLIET0 0Opa3oBaHMs BaXKHOE
3HaYeHHUe NMPUOOPENN TaKUE LU, KaK:

— (¢$opMHUPOBaHHE HWHTEIUIEKTyaIbHO pPa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSTEIHHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJEHHOCTb OOy4YeHHMs] Ha CHCTEMAaTH4YeCKOE€ MPHOOIIECHUE
oOyJaronmxcsi K CaMOCTOATENbHON I03HABATENbHOW NESITEIbHOCTH, HAay4YHBIM
METOJilaM TMO3HaHUs, (GOPMUPYIONIUM MOTHUBAIMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMHU;

— o0ecreueHne ycaoBUi, CIIOCOOCTBYIOMIUX MTPUOOPETEHUIO 00yYarOIUMUCS
OMbITa Pa3HOOOPA3HON MAESITEIbHOCTH, MO3HAHUSA U CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— ((opmupoBanue oOwmEeNd (QYHKIMOHAIBHOW M E€CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMA OOBSCHATP U OLEHUBATH SIBJICHUSA
OKpY’KaloIIeT0 MHpPA, WCIONB3YsS 3HAHHUS W OTBIT, MOJTYYCHHBIE MPU H3YYCHUU
XUMHH, TPUMEHATh WX TPU PEUICHHH MpoOJeM B TMOBCEAHEBHOW >KU3HH U
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBaHne y OOydalomuXcs TYMaHUCTUYECKHMX OTHOIICHUH,
NOHMMaHUsl LEHHOCTH XUMHYECKUX 3HAaHUW JUIg BBIPAOOTKH HKOJIOTUYECKU
L[EJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHMS CBOETO 340POBbS U OKPYKAIOLIEH MPUPOIHON CPE.IbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMs OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(UIs U HAMpaBIEHHOCTH NajbHEHIIEro
o0yJeHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX I W3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTr000111ero 00pa3oBanusi, coctabisger 136 yacos: B kiacce — 68 yacoB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEP KAHUEOBYYEHUA

8 KVIACC

IlepBoHaYAIbHBICXUMHYECKHETIOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. DU3MUYECKUE CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BemecTB. [lonATHe 0 MeTomax NMO3HAaHWS B XMMHM. UUCTBIE BelIeCTBA U CMECH.
CnocoOsI pazaeneHust cMeceil.

ATOMBI W MOJNEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U CnoKHbBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas Gopmyina. BageHTHOCTh aTOMOB XMMHUYECKUX 3J1€MEHTOB.3aKOH
MOCTOSTHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAsE aToOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAsA Macca. MaccoBast 101 XUMAYECKOTO JIEMEHTA B COCIMHEHNUH.

KommuecTBo BemectBa. Moisib. MonsipHast Macca. B3auMoOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacu€rel mo Qopmyniam
XUMHYECKUX COCTMHEHUMN.

Du3NYEeCKUEe U XMMHUUYECKUE SABJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MAcChl BEIIECTB. XUMUYeckue ypaBHeHus. Knaccuduxarus
XUMUYECKUX PEAKINI (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

XumuueckuilaKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYA0H, MpaBujaMu paboThl B J1abOpaTopuu U
npuémMamMu oOpaileHus ¢ 1abopaTopHbIM 000PYJOBAaHUEM, U3YUEHUE U OINKCAHUE
(u3HUecCKMX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
dbu3nyeckux (IJIaBJIeHHWE BOCKa, TasHUE JbJla, pacTUpaHUE caxapa B CTYIKe,
KUTICHHE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOpPEHHE CBEYM, MPOKAJTUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOMI0eHUE U
OMKMCAaHUE NPHU3HAKOB MPOTEKAHHUS XMMHUYECKHX peakluil (pasiioKeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TUAPOKCH]IA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE kene3a ¢ pactBopom cosu meau (I1),
M3y4EHUE CIOCOOOB pa3JesieHHs CMeced: C MOMOIIbI0 MarHura, (uUIbTpOBaHHE,
BbITIApUBAHUE, AUCTHILIAIMSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
COJId, HaOJIOJEHWE W  ONUCAHHWE  pe3yJbTAaTOB  MPOBEACHUS  ONBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJENIEd MOJIEKYJI
(IIapOCTEPKHEBBIX ).

BaxuenmuenpeacTaBuTe IMHEOPraHUYECKUXBEIIECTB

Bosnyx — cMech razos. CocraB Bo3ayxa. Kucnopoa — 3;meMeHT M mpocToe
BeniecTBo. Haxoxxaenuwe kuciaopoga B TOpupoje, (pusnueckue M XUMHUECKHE
cBoiicTBa(peakuuuropenus).Okcunabl. I Ipumenenunexucnopoaa. CriocoOsl



MOJIy4eHHs] KUCTopoAa B Ja0OpaTOpud W NIPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — aIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit »hdEeKT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/IyXa, YCUJICHHE MapHUKOBOTO 3(pdekTa, pazpyeHrne 030HOBOTO CIIOSI.

Bopopon — nsneMeHT m mpocroe BemecTBO. Haxoxaenwe Boaopoja B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnorsl u conm.

MossipHBITH00BEMTa30B. Pacué ThIMOXUMHUYECKUMYPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacepimieHHble 1 HEHACBIIEHHBIE PAaCcTBOPBI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OCHOBAHMSI.
Ponp pacTBOpOB B Npupoje U B )KU3HH 4YelioBeKa. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHue NpUpPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuabl. Kiaccuduxanus
OKCHJIOB:  cojieoOpa3yiomue  (OCHOBHBIE, KHCIOTHBbIe, amM{pOTEpHbIE) U
HecosieoOpaszyromme. HomeHkmarypa okcuaoB. Du3nueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccudpukauuss OCHOBaHMM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMN. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryueHre OCHOBAHUM.

Kucnotel. Knaccuduxanus kucnot. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metammoB H. H. bekerosna.
[TonydeHnue KucioT.

Conu.Homenknatypacosein. ODu3n4ecKuenXuMUYeCKUECBONCTBACOIICH.
[Tosmyuenueconei.

['eHeTUECKAsACBA3ZBMEK Y KIIACCAMUHEOPTAHUYECKUX COCTUHEHU.

Xumuueckuilakcnepumenm:

Ka4EeCTBEHHOE OIIPEIECIICHUE COAECPKAHUsI KUCIOPOJa B BO3AyX€E, MOIYyUYCHHE,
coOupaHue, pacno3HaBaHWE M U3Y4YEHUE CBOWCTB KHUCIOpOAa, HAOIIOICHHE
B3aUMOJICMCTBUSl BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS W
ImpeKpalleHus TopeHus (Mokapa), O3HAKOMJICHHE C O0Opa3llaMu OKCHUIIOB U
OTMMCaHUE WX CBOWCTB, MOJy4eHHE, COOMpaHHE, paCIO3HABAHHE M H3y4YEHUE
CBOMCTB BOJIOpoja (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCITOJIb30BAHWE BUIEOMATEPUATIOB), HAOII0OIeHHE 00pa3lloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEJOBAHWE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOIEHUCTBUE BOJbI C METAJLIAMU
(HaTpueMuKaibIreM )(BO3MOKHOUCIIOIb30BAHUEBHUIEOMATEPHUAIIOB),



UCCIIEJIOBaHUE 00pa3lloB HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJIAcCOB,
HaOII0IeHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpaxX KHUCIOT U IIEJIOYEH,
u3yuyeHue B3aumojenctBua okcuga meau (II) ¢ pactBopom cepHOl KHUCIOTHI,
KHCIIOT C METaulaMM, PEaKkUUid HEUTpAIM3aluH, IOJIyYEHUE HEPaCTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOIO MeTajla IPYTMM M3 PacTBOpPa COJM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad I0 TeMe «BakHeHlue KIacchl HEOPraHMYECKHUX
COCIMHEHUID.

Iepuoanyecknit 3akoH u Ilepumoamyeckass cucTeMa XMMHYECKHUX
jementoB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBSI3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[TepBble MOMBITKH KiIacCU(PUKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M IIEIOYHO3EMENIbHBIE METaJlIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(pOTEepHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ilepuognyeckuii 3akoH.IlepuoguyeckascucreMa XUMHUYECKUXIEMEHTOB/].
N. MengeneeBa. KoporkonepuonHas W JJIUHHONEpHOAHas  (QOpMbI
Ilepnonmueckon cucteMbl xuMu4deckux snemMeHToB Jl. 1. Menneneesa. [lepuoasn
rpynmnsl. OU3NYECKUN CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB IEPUOAA UTPYMNIIBI
DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04eK aToMoB IMepBbIX 20 XUMHYECKHX 3JEMEHTOB
Ilepnonmueckonn cucremsl [. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOJAM.

3nauenuel leppuoanueckorozakonaul leprnoanyeckoMCUCTEMBIXUMUYECKUX
AJIEMEHTOB I pa3BuUTHs Haykh W npaktuku. . M. MenpeneeB — y4€HbIM U
IPAKIaHVH.

XumnueckasicBa3b. KoBaneHTHas(OIIpHASUHETIONSPHAS ) CBA3b.
DIEeKTpOOTPULATENBHOCTBXUMHYECKUX3JIEMEHTOB. IOHHASICBSA3B.

CrenenpokucieHus. OKUCIUTENBHO--BOCCTAHOBUTEIbHBIEPEAKLIM Y.
[IponecchloOKUCIIEHUIMBOCCTAHOBIEHUA. OKUCIUTETMNBOCCTAHOBUTEH.

XumuueckuiIkcnepumenm:

u3ydeHrue oOpa3lOoB BEIIECTB METAJIOB W HEMETAJIOB, B3aUMOCHCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMHM KHUCJIOT M ILIEJIOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIMU
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mesicnpeomemmnbvieceasu



Peanuzainusa MeXNpeaIMETHBIX CBA3€M MNpPU M3YUYCHUM XUMHUM B 8 Kjacce
OCYILIECTBIISIETCS 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK U MOHSTUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IUKJIA.

OOmue ecTeCTBeHHO--HAyYHbIE TTOHITHS: HAyYHBIN (DaKT, TUTIOTE3a, TCOPHS,
3aKOH, AaHaIW3, CHUHTE3, KIaCCH(PUKANMS, TEPUOANIHOCTh, HaAOIIOACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: marepusi, aroMm, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOMbI, PaAUOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3apsjl, BEUIECCTBO, TEJO,
00BEM, arperaTHOe COCTOSHHUE BEIECTBA, Ta3, (PU3NYECKUe BETUYUHBI, ¢IHHHIIBI
M3MEPEHUs, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus:porocuntes,npixanue,o6mocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TTOPOIBI,ITOJIC3HBIC
HCKOIIA€MBbIE, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBouxumMmmn4yeckasipeaKkumsi

[Tepuonnueckuii 3akoH.llepuoguueckascucTeMa XHUMUYECKUXIJIEMEHTOB/I.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHUU CBOICTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kaldus, KalblUi U HX
COCIMHECHUA B COOTBETCTBMHU C IIOJIOKEHHEM JIJIEMEHTOB B Illepuomnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHJbl XHMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBA3U.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3IMYHbIM KJIacCaM HEOPraHMYEeCKHUX
COCJIMHCHUH, T€HETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIIECTB.

Knaccudukanys XuMHUECKUX PEAKIIUNA MOPa3InYHbIM IpU3HaKaM (110 YHCITy
M COCTAaBy YYaCTBYIOLIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(]deKkTy, Mo
M3MEHEHHIO CTEMEHEW OKHMCJICHUSI XMMUYECKUX 3JIEMEHTOB, N0 O0OpaTUMOCTH, MO
yY4aCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYCCKUE PEAKIIUU, TEPMOXUMHUICCKHE
ypaBHEHHUS.

[TonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. I[loHsTHe 00 0OpaTUMBIX U
HEOOPATHUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMuyeckoM paBHoBecuu. DakTopswl,
BJIUSIIOIIME HA CKOPOCTh XUMHMYECKOW PEAKIMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCITUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JAJICKTPOHHBIM  OamaHc
OKHMCJIMTEIbHO-BOCCTAHOBUTEIbHOMpPEaKIIMU. COCTaBIECHUECYPABHEHU



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCHOJb30BAHUEM  METOJA
AJEKTPOHHOTO OajaHca.

TeopusrNeKTPONUTHIECKONINCCOUNALINHN. DIEKTPOIUTHIMHEIIEKTPOIUTHL.
Katnonsl, annonsl. MexXaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
xuMuueckoil cBsa3u. Crenens aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakuun noHHoro ooMeHa. Y ClIOBHs MPOTEKaHUSI peaklMii HOHHOTO 0OMEHa,
NOJIHBIE M COKpAIIEHHbIE HWOHHBIE YypaBHEHUs peakiui. CBONCTBA KHUCIIOT,
OCHOBAHHI M COJIeH B CBETE MPEACTABICHUNA 00 AIEKTPOTUTHIECKONINCCOIIMALINN.
KauecTBeHHbIe peakiiuu Ha HOHBI. [loHATHE O THApONIH3E CONEN.

Xumuueckuiakcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPHUCTANIMUECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaioB (rpaduta W amMasa), CIOKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW peakiuu
OT BO3JICUCTBUS PaA3IUUHBIX (HAKTOPOB, HCCIEIOBAHUE JJICKTPONPOBOTHOCTH
pacTBOPOB BEUIECTB, IpOLECCa AUCCOIMALMA KHUCIOT, WIEIOYEed U COJIeH
(BO3MOKHO  HMCTOJB30BAHME  BUJEO MaTEpPHANOB), IMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIINX  MPU3HAKA  TPOTEKAHHWs]  peakluuid  HOHHOrOo  oOMeHa
(oOpazoBanue ocajka, BbIJCJICHUE Tra3a, OOpa3oBaHUWE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIMMA
(ropeHue, peakiuu pas3yiokKEHUs, COCIMHEHUS), PAacClOo3HABAaHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAKIMd Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTannabimuxcoeauHeHust

OOmass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha MpUMEpe  XJopa
(B3auMoOJieliCTBUE C MeETa/llaMHi, HEMeTaJUlaMH, IIeiodamMu). XJIOPOBOIOPO/I.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHE, NMpuMeHeHue. [leiicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHM3M YeEJOBEKa. BaxHeWime XJIopuabl U UX
Hax0JICHUE B MIPUPOJIE.

Oo6mast xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (PU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, HU3HUYECKUE U
XuMuueckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qusnueckue M XHUMHYECKHE CBOHcCTBa (0oOIIMe Kak
MPEACTaBUTENS KJacca KHUCIOT H  crnenuduueckne). XUMHUYECKHUE PpEeaKIlvH,
JeKallue B OCHOBE MPOMBIIIJICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS pEaKLIMs Ha



cynbbar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHH B MPUPOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Ccpeabl COCIMHEHHSIMH cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLICHUS.

OO6mast xapakrepuctuka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpOCTPAHEHHE B MPUPOJIE,
dusnuecknenxumMmuueckuecBoiictsa. Kpyrosoporasora BIIpHUpoAc. AMMHAK,ETO
du3nyuecKre U XUMUYECKHUEe CBOMCTBA, MoJydyeHue u npuMeHeHue. Coiau aMMOHUS,
ux pU3NUECKre U XMMUYECKHE CBOMCTBA, MpUuMeHeHre. KauecTBeHHas peakiius Ha
MOHBl aMMOHHS. A30THasi KHCIIOTa, €€ MOoJlydeHue, (PUu3ndeckrue U XUMHUYECKHE
cBOMcTBa (0OIIME KaK TPEACTaBUTENs Kiacca KUCIOT U CHernupuyecKue).
Hcnonp30oBaHWEe HUTPATOB MW COJIEM aMMOHHMSI B Kauye€CTBE MHUHEPAJIbHBIX
ynoopenuil. XuMH4ecKoe 3arpsi3HeHUE OKpYXKarolle cpe/ibl COeAMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3JyXa, MOYBBI U BojoEémoB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, puznueckue U XUMUYECKHE CBOMCTBA.
Oxkcundochopa(V)udochopraskuciora,hruzniecKuenXuMHUIECKUECBOMCTRA,
nonyuyenue. Mcnonb3oBanue GochaToB B KaueCTBE MUHEPATIBHBIX YIOOPEHUH.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHBIE  CTENEHU  OKWUCIEHUSA.  YTIEpOod,  aJUIOTPOIHbBIE
MoIU(UKALUY, PACIpPOCTpaHEHUE B NpUPOJE, (PUINYECKUE U XUMHUECKHE
cBorictBa. Ancopomusi. Kpyrosopot yraepona B npuposae. OKCuasl yriepoaa, ux
(u3nuecKre U XMMUYECKUE CBOMCTBA, IEHCTBUE HA KUBbIE OPraHU3MBL,IIOTYyYEHUE
U IPUMEHEHHE. DKOJIOTHYECKHE PoOIeMBbl, CBsI3aHHBIE ¢ OKcHIOM yriepona (IV),
TUINO0TE3a TJIOOAIBHOTO MOTEIJICHUSI KJIMMAaTa, MapHUKOBBIA 3(dekt. YronbHas
KHUCJIOoTa U e€ Ccoyd, UX (PU3NYECKHMEe W XUMHUYECKHE CBOMCTBa, MOJyuYE€HUE U
npumeHeHue. KadecTBeHHass peakuusi Ha KapOoHaT-WMOHBL. Vcmoib3oBaHMe
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[TepBoHayaibHbIE TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COEIMHEHUSX
yriiepoaa (MeTaH,3TaH,3TUJICH,alleTUIICH,3TaHOJI, IUIEPUH,YKCYCHAs  KHUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (YroJib, MPUPOIHBIM Tra3, He(Th),
MPOJIYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKaxX, yriIeBoJax — U Ux
poJii B KM3HM YeEJOBEKa. MaTepuallbHOE €IMHCTBO OPraHWYECKUX H
HEOPTaHUYECKUX COCIIMHCHUU.

KpemHuuii, ero ¢usznueckue M XHUMHUYECKHE CBOWCTBA, IMOJIy4YEHUE U
npumeHenue. CoequHeHus: KpeMHus B npupoze. OO1ue npeacTaBieHusi 000KCH e
kpemHuss (IV) u kpemHueBoil kucnore. CHIHMKAThl, WX HCIOJIB30BAHHE B
OBITY,BIIPOMBITIUICHHOCTH. BaskHeHIITneCTpouTeIbHbIeMaTepHaIIbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30MacHOro0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM JKU3HHU.

XumuueckuiiakcnepumeHnm:

U3y4YeHUE 00pa30B HEOPTAHMYECKUX BEUIECTB, CBOMCTB COJSHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPU-UOHBI U HAOIIOJEHHE NMPU3HAKOB
UX TPOTEKAHUsI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHE CBOMCTBA
TraJIOTEHOB U WX COCJAMHEHHM (BO3MOKHO HMCIOJIB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE C O0Opa3laM XJIOPUIOB (TajJOT€HHIOB), O3HAKOMJICHHE C
oOpa3naMu  cepbl M €€  COCIUHEHUSIMH  (BO3MOXKHO  HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HAOIIOACHUE TIpoliecca OOyTIIMBAaHMS caxapa MoJ JeHCTBHEM
KOHILICHTPHUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3yYEHUE XHUMHYECKHX CBOMICTB
pa30aBiIEHHON CEPHOU KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peaKIuu Ha CyJib(ar-
MOH W HaOJI0JICHHE TNpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MUECKUMU
CBOMCTBaMH a30Ta, (ochopa M uX coeAuHEHUN (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (PochOopHBIX yT0OpeHui, MOTydeHue,
coOupaHue, pacrno3HaBaHWE€ U HW3YYEHHUE CBOWCTB aMMHaka, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (pocdar-uoH U U3ydeHHe NMPU3HAKOB
UXITPOTEKAHM S, B3aUMOENCTBUEKOHLIEHTPUPOBAHHONA30THOMKHUCIIOTEICMEIBEO
(BO3MOKHO HCIIOJIB30BaHUE BHUJICOMATEPUAIIOB), U3YUYCHUE Moeen
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadurta, QysuiepeHa, O3HaAKOMIICHHE C
IpoLIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM VYIIIEM U
YCTPOMCTBOM TMPOTUBOTa3a, MOJIyYeHHE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YTJIEKHMCJIOTO Trasa, MPOBEICHUE KAYECTBEHHBIX PeakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U H3yYCHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHE C
NPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE SKCIIEPUMEHTAIbHBIX3a4a4
110 TeMe «BakHeuIe HeMeTauibl U UX COCIUHEHUS.

MeTaaabIMUXCOeTUHEHUSA

OO01mast xapakTepuUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHus B Ilepuommueckoil cucreme xumudyeckux isnemeHtoB J[. .
MengaeneeBa u ctpoeHusi arToMOB. CTpoeHHE MeTaioB. Meranueckasl CBA3b U
METAJUIMYECKAs] ~ KpPUCTA/UIMYECKas  PEemeETKa.  DIEKTPOXMMHUUYECKUU  psif
HarpsHKeHUN MeTamioB. OU3NUecKre W XMMUYECKHE CBOMCTBA MeTautoB. O0mmume
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WH METaIOB, OCHOBHBIC
CrocoObl 3alUThl WX OT Kopposud. CruiaBel (CTaidb, YyTyH, TIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenounsie meTaipl: nookeHUe B [lepuognueckon cucrteMe XMMHYECKUX
sanementoB JI. M. MenpaeneeBa, CTpo€HUE WX aTOMOB, HAaXOXKJICHUE B MPHUPOJE.
duznvyecKueNXMMUIECKHEeCBONCTBa(HaATpUMepeHaTpusauKaus ). OKCUIbIu



TUAPOKCUABl HATpus W Kauus. [IpuMEHeHHe IIEeNOYHbIX METAUIOB M HX
COECTMHEHUM.

[[{enoyHO3eMENBHBIE METAJUIBI MAarHuid MW KajbLMW: MOJOXKEHUE B
[Tepuonnyeckoil cucreme xumuyeckux aemeHtoB [[. M. Mennaeneesa, crpoeHue
MXaTOMOB,HaX0KJIeHUEBNPUPOie. PU3NUECKUENXUMUYECKUECBONCTBAMAT HUS U
KaiblMs. Baxuelmume coeauHeHuss Kanblus (OKCHI, TUAPOKCHI, COJIH).
XKécTkocTh BOJIBI U CITOCOOKI €€ yCTpaHEeHHUS.

AJroMUHHAN:TI0J1I0KeHNEB] [eproAnuecKONCUCTEMEXUMUYECKUXAIIEMEHTOB 1.
M. MenneneeBa, CTpOCHHE aToMa, HaxXOXIEHHWE B mpupone. dusznueckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
AIFOMUHUS.

Kenezo: nonoxenue B [lepuonnueckoil CUCTEME XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpO€HHME aroma, HaXOXXICHHE B mpupone. Pusnyeckue Hu
XxuMuueckuecBomcTBaxeneza. Oxkcunpl, ruapokcuasirconmkenesa(ll)mkeneza (I11),
HX COCTaB, CBOWCTBA U ITOJIyYCHHE.

XumuueckuiiaKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METalIoB M CIUIaBOB, HMX (DU3HMUECKUMU
CBOMCTBaMM, M3yY€HUE  pPE3YJbTAaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJb30BaHUE BUAECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOAEHCTBUS OKcHIA
KaJIbLIMSI U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BAaHUE BUIEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKele3a B KHUCIOPOJE
(BO3MOXKHO  WCHOJB30BAHME  BUIACOMATEPUAJIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIXPEAKIIMITHANOHBI: MAarHU S, KaIbIM S, ATFOMUHUS, [ITHKA, )KeJle3a
(IT) u xeneza (III), meau (II), HaOnrOAEHME U ONMUCAHUE MPOLECCOB OKPALIMBAHUS
IJJaMEHW HWOHAMU HaTpHs, Kajdus W KaublMs (BO3MOXXHO HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEJOBaHNE aM(POTEPHBIX CBOMCTB T'MIAPOKCUAA ATTFOMUHUS
Y TUAPOKCHUIA IUHKA,PEIIEHUE SKCIEPUMEHTAIIBHBIX 33Ja4 110 TeMe «Baxnenme
METAJIbl U UX COCTHHEHUS.

XUMUSINOKPYKAOLIasgcpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »KW3HM YeJOBeKa. be3omacHoe
UCIIOJIb30BaHUE BELIECTB M XMMHMUYECKUX peakuui B ObiTy. IlepBas momoins npu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYXKarolleld cpenbl (mpeaeiabHas AOIyCTUMAast
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posb xuMun B pelieHUn 3K0JI0TUYECKUX
npooJIeM.

XumuueckuiIKCnepumenm:

u3yyeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAIOB, MOJHUMEpPHBIE
MaTepuarbl).

Meosicnpeomemmnuleceasu



Peanmzamus MeXnpeaIMeTHBIX CBsI3€d NMpH WM3Y4YeHWH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIIOJIb30BaHHE Kak OONIMX €CTeCTBEHHO-HAYUYHBIX
MOHSTHM, TaK U MOHATUMN, SBISIOUIUXCA CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTECTBCHHO--HAy9IHOTO ITHKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHSATHSA: HAY4YHBIA (pakT, THUMOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, Kiaccuukamus, TMEePHUOIUYHOCTb, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJICTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHUE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHUAIIHI.

dwusuka: Marepus, aToM, OJCKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKIHII,
M30TOMbI, PagUOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJyIPOBOJIHUKH, ~ JUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TElO, OOBEM,
arperaTHOeCcOCTOSIHUEBEILECTBA,I'a3,paCcTBOP,PACTBOPUMOCTb, KpUCTANINYECKAs
pemérka, CruiaBbl, (PU3MUECKHE BEIMYMHBI, €IMHULBI M3MEPEHUsl, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, I3KOCHCTEMA, MUHEPAIbHbBIE
yA0OpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPO/IbI,I0JIE3HbIE
HCKOMaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIEPE3YJbBTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOTO OOILETO
o0pa3oBaHMsI JOCTUTalOTCS B X0/€ OOy4YeHUS XMMHUHM B €IUHCTBE Y4YeOHOU U
BOCIIUTATEJBLHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAUIUOHHBIMU POCCUUCKUMU
COLUOKYJIbTYPHBIMA M JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEACHHS U CIOCOOCTBYIOT Tpolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN 00YYarOIIUXCS.

JIn4HOCTHBIE  PE3yJbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX [IEHHOCTHBIX OpHUEHTAUMN U
paclIMpEeHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) maTpUOTHYECKOTOBOCTIHTAHMS:

[IEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUIO0, MOHUMAaHUs 3HAYEHUs XUMHYECKOW HAyKU B IKU3HU
COBPEMEHHOr0 OOIIeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOW HH(MOpManueil o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rPa’kIaHCKOTOBOCTIMTAHNS

MPEJICTABJICHUS] O COLUUAIBHBIX HOPMAaX MW MPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNEAOBATENIbCKOM, TBOPYECKOM M JAPYIHX  BHUAAX
JeSITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJIHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIOMOIIM B TIpollecCe JTOM y4eOHOM MESITeNIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEJCHHE W TIOCTYNIKA CBOMX TOBAPHUILEH C TO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTHHAYYHOTOTIO3HAHUS

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BELIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTAaBJISIOIINE
OCHOBY JIJI1 TOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTHHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SX YEJIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIyYCHHE HOBBIX 3HAHWUU IO
XUMUU, HEOOXOAMMBIC JIsi OOBSACHEHUS HAOJIOJaeMBbIX IMPOIECCOB W SIBJICHUM,
MO3HABaTEIbHON, MHGOPMAIMOHHOW M YUTATEIbCKOW KYyJbTYpPhl, B TOM YHCIIC
HaBBIKOBCAMOCTOSATEIbHOUPAOOTHICYU€OHBIMUTEKCTAMMU, CIIPABOYHOM



JUTEPATypOr, JOCTYIMHBIMM TEXHUUYECKUMU CpEACTBaMH HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

HHTEpeC K OOYy4YEeHHIO M TIO03HAHMIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHh K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  MCCIEN0BATEIbCKON
NEeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHSI OOy4YCHHS B
JaJIbHEUIIIEM;

4) popMHUPOBAHUAKYJIBLTYPHI3I0POBDSI:

OCO3HAHHUE IICHHOCTH JKW3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 30POBBI 00pa3 »XWU3HHW, OCO3HAHWE IOCIICICTBHA U
HETIPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOICHUS alIKOIoJisd, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJUMOCTH COONIOJIEHUS] TMpaBuia 0€30MacHOCTH TIpu  OOpallleHun ¢
XUMUYCCKAMH BEIIECTBAMH B OBITY U PEaTbHON KU3HH,

5) TpyA0OBOTOBOCTIHTAHMSA:

WHTEpEC K MPAaKTUIECKOMY M3yUCHHIO TTpodeccuii U TpyIa pa3IndHOro Poja,
yBOKEHHE K TPYAYy M pe3yjbTaTaM TPYIOBOW AESITCIBHOCTH, B TOM YHCIIEC Ha
OCHOBE IIPUMCHEHHS IIPEAMETHBIX 3HAHMM IO XHUMHH, OCO3HAHHBIM BBIOOP
WHIMBHUIYaJbHONW TPACKTOPUHU IIPOJIOKEHUST 00pa30BaHUs ¢ YUETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCHEnTHOW POo(eCcCHOHATBFHON ASATENHPHOCTH M PA3BUTHS HEOOXOAMMBIX YMECHHM,
TOTOBHOCTH aJalTHPOBATHCS B MPOhEeCCHOHATBHOU CpEJIe;

6) 3K0JI0rHYeCKOTrOBOCIIMTAHMS

DKOJIOTHYECKH II€JIECO00pa3HOEC OTHOIICHWE K TPHPOAC KaK HCTOYHUKY
KU3HHA Ha 3emiie, OCHOBE €€ CYICCTBOBAHUS, TOHMMaHUE IICHHOCTH 3I0POBOTO U
O6e3omacHOoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UIECKOMY M TICHXMYECKOMY 370pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOACHUS
PaBUIIOE30ITACHOTOITOBEICHUATTPUPAOOTECBEIIICCTBAMH,aTAKKEBCUTYAIIHSX,
YTPOXKAIOITUX 3I0POBBIO U YKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy9aeMbIe MPU WU3YUCHUH XUMHH, IS
peleHns 3aaa4, CBSI3aHHBIX C OKPY KAIOWIEW MTPUPOIHONU CPEAOU, JISI TOBBIIECHHUS
YPOBHS  JKOJIOTMUECKOW  KYJbTYpPbhl, OCO3HAaHHSA TJIOOQJIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH HUX PEIICHHS IOCPEICTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCSI UM B TMO3HABATEILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANPEAMETHBIEPE3YJIBTATBI

B cocraBe wMmeTampenMeTHBIX pe3yJIbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHUS, IPUHITHII,
runore3a, (akT, CUCTEMa, TIPOIECC, OHKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B ©€CTECTBCHHO-HAYYHBIX YUYCOHBIX TMpPEIMETax W TO3BOJISAIOT Ha
OCHOBE3HAHUHH3ITUXITPEAMETOBPOPMHUPOBATHITPEICTABIICHUEOIETIOCTHON



HAy4YHOU KapTUHE MHpA, U YHUBEpCaJbHbIe yueOHbIE NeUCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHUBHBIC, PETYISATHUBHBIC), KOTOpHIE oOecneunBaioT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IJITAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOU
NEATENbHOCTH.

Io3HaBaTe/ibHbIEYyHUBEPCAJIbHbICYUeOHbIe1eHiCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHS HCNOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHWI: PacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHM (BBIIETSATH UX XapaKTepHbIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTUMU TMOHSATUSIMH), HCIOJIb30BATh
MOHATHUS JI OOBSICHEHUS OTIEIbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEaKIuH,
yCTaHaBJIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBA3UM MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, ACAYKTUBHBIC, 10 AHAJIOTHUH),
Jie7aTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHE TPUMEHSATH B TMPOIECCE I[IO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIONIb3yEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMUueckas (opMmyna U ypaBHEHHE
XUMHAYECKON peakluy — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICJIbHBIX TPEJCTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
PU3HAKH U3Y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

ba3zoBblencciienoBare/ibCKUe1eiCTBUSA!

YMEHHE HCIIOJb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI /111 POPMUPOBAHUS TUIIOTE3BI MIOMTPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

NpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHME HaOmoaaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoOBaTh 000OIIECHUS U
BBIBO/JIbI 110 pe3yJibTaTaM IMPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MPOJIeTIaHHOM padoTe.

PaGoracundopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPHPETUPOBATH HHGPOPMAIIHIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TTOJIyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpkKAaHUs, CIPABOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHHWBATh IPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl IPU MOUCKE M OTOOpE
UH(POPMALlMM U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JUIS BBIMOJTHEHUS
y4eOHBIX U NO3HABATEIbHBIX 3a]1a4 ONPEAEIEHHOTO THMA, TPUOOPETEHUE OIbITA B
o0JacT UCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUEKYJIBTYPOHAaKTUBHOT OMCII0JIb30BaHUAPA3INYHBIX TOUCKOBBIXCUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY IpeCTaBlIeHUs UHOpMALUU U
WUTIOCTPUPOBATh pPEIIaeMble 3aJladyd  HECIOXKHBIMH CXEMaMH, JuarpaMMamH,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIUSIMU;

YMEHHE HCIOJIb30BaTh U AaHAJIM3UPOBAThb B Ipolecce Y4YeOHOH W
MCCIIEIOBATENIbCKON JIESITENbHOCTH MH(GOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH,
CENCKOTO XO3SIMCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAIOLIEH IPUPOAHOU
CpEIBbl.

KoMMyHHKaTHBHBICYyHUBEpPCAJIbHbICYYeOHbICACHCTBHSA:

YMEHHMs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora W (WJIH) JUCKYCCHUHU) TIO
CyllecTBy  oOcyxaaemMoill  TeMbl, (OPMYJIMPOBATb CBOU  MPEMAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  NPEACTaBIATh  IOJYYECHHBIE  pPE3yJIbTaTbl  I[TO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MPoOJeM Ha OCHOBE YyuéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuui (00Cyx AeHusl, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JEHCTBUM, ONpPEACIICHHWE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U APYTHE).

PeryisiTuBHbICYyHHBeEpPCAJbHbIey4eOHbIeICHCTBHA:

YMEHUE CaMOCTOSITEJIBHO ONPENEATh LEIU ACATENbHOCTH, IIJIAHUPOBATH,
OCYLIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHUPOBATH CBOIO
JesATeIbHOCTh, BBIOUpATh HarbOonee 3PPEeKTUBHBIE CIIOCOOBI PEIICHUs YYEOHbIX U
NO3HABATENIBHBIX 33Ja4, CaMOCTOSITEJIBHO COCTaBJISATh WIM KOPPEKTHPOBATH
MPEUIOKEHHBIM AJITOPUTM JCUCTBUM IIPU BBINOJHEHUHM 33aJaHUA C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yjibTaTa 3asBICHHOW IEeJId, YMEHHUE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, ITPEAJIaracMble€ B YCJIOBUM 3aJJaHUH.

HPEAMETHBIEPE3YJIBTATHI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB MO OCBOEHHUIO 0053aTeIbHOTO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO padoyeil mnporpaMMmonu,
BBIJICJIIIOT:0CBOCHHBICOO Y YAIOIIMMUCAHAY YHbIE€3HAH WS, yMEHUSUCIIOCOOBI



nercTBull, crnenuduyueckue g OPEAMETHOM 001acTH  «XUMHS», BUJbI
NEATEIbHOCTH MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K xoHIiy oOydenus B 8 Kiacce rpeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUH DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJICKYJISIPHAs Macca, KOJIMYECTBO BENIECTBA, MOJb, MOJSIpPHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COCTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi pPeakius, Kiaccu(ukaius peakiuil: peaxiuu
COCOMHEHUSA, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUs, PpPEaKIuu
0oOM€Ha, HK30- U PHJIOTEPMHUUYECKUE PEAKIINH, TEIJIOBOM 3(hPeKT peakuumu,
AJIpO aTOMa, PJIEKTPOHHBIN CJION aToMa, aTOMHasi OpouTalb, paanycaTroma,
XUMUYECKasl CBSI3b, NMOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, MOHHAs
CBS3b, WOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJi1 BEIIECTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMMHUYECKUX TOHATUH U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BaTh XHUMHUUYECKYID CHUMBOJHMKY JUIsl COCTaBjieHHUS (opmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKHUCJICHHS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHMUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAUHEHUH 10
dbopmynam, BHUJ XUMHUYECKOW CBS3U (KOBAJCHTHasT M HWOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMmbici Ilepunomanueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT WX MoJioxkeHus B [lepumoamyeckoil cucreme,
3aKOHOB COXPaHEHMUS MacChbl BEUIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e OINKCHIBATh W XapakKTepu3oBaTh TabiMuHyr0 ¢Gopmy Ilepuoandeckoit
CUCTEMBl XHMMHUYECKUX DJIEMEHTOB: pa3inyaTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «nobdounas noarpynmna (b-rpynmna)», mansie u
OOJBINIME TEPHOJBI, COOTHOCHTH OOO3HAUYEHUs, KOTOPhIE HMEIOTCS B
tabmuie «llepumomnueckass cucTteMa XuMHYECKHX diemeHToB J[. .
MeH1en1eeBa) CUlCIOBBIMUXAPAKTEPUCTUKAMUCTPOEHUSIATOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U PaCTIPEIEIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTaBy YYAaCTBYIOUIMX B PEAKIMH
BEIIECTB, 10 TETJIOBOMY dPPEKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XUMHUYCCKHX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaCCHIBEIIIECTB,
MacCOBYIO JIOJIIO XUMHUYECKOTO DdJeMEHTa Mo (QopMylie COETUHEHUS,
MacCOBYIO JIOJNIFO BEIIECTBA B PacTBOpPE, NPOBOAUTH PACUYETHl 10
YPaBHEHUIO XUMUYECKOHN PEaKITny;

MIPUMEHSTH OCHOBHBIC OTIEPAIIN MBICTUTEIIBHON JIEATETLHOCTH — aHATU3H
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTHU3aIlui0, KiacCHu(pHUKAIUIO,
BBISIBJICHUE TPUYHUHHO--CIIEJACTBEHHBIX CBS3€H — i M3yYEHUsS] CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, EeCTECTBCHHO-HAYYHBIE METObI
MO3HAHUS — HAONIOACHUE, W3MEPECHHE, MOJCITUPOBAHHE, IKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIe0OBaTh  NpaBWIaM  TOJB30BAaHUA  XHUMHYECKOM  TMOCYIONW
7abopaTopHbIM  000pYy/IOBaHHMEM, a TakXKe TMpaBHIaM OOpalIeHHs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYYCHUIO M COOMpPAHHIO
ra3oo0pa3HbIX BeENIeCTB (BOMOpOJa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C OMNPEAECTEHHOM MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHWIO PACTBOPOB MIEIOYEH U KUCIOT C IIOMOIIBI0 MHIANKATOPOB
(Jrakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K koniy oOydeHus B 9 kjacce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIIMXCS YMEHUM:

pPacKphIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TOHSATHUN: XUMUYCCKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIHLHOCTh, CTEICHb
OKHUCJICHHS, XUMUYCCKasl PEaKIus, XUMUYICCKast CBS3b, TCINIOBOU 3 (HEeKT
peakinuu, MOJb, MOJSIPHBIA  00BEM,  pPAacTBOP,  AJIEKTPOIUTHI,
HEAJICKTPOJUTHI, JJICKTPOIUTHYECKAsT IUCCOIUAIUSA, PEAKIMH HOHHOTO
oOMeHa,KaTaJn3aTop,XUMHIECKOEPAaBHOBECHE,00paTUMbIEH



HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE U BOCCTAHOBIICHUE,AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYECKas CBSI3b (xoBaJIeHTHaH, HMOHHAas,
MeTaJuInyecKas), KpUCTAITMYecKas pemeTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEAKUHUH, TMPEIEIbHO JOMyCTUMAas
koHueHtpanus [TJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSTHH W
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
WCIIOJIP30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPENEIATHBAJIEHTHOCTEH CTENEHbOKUCICHUIXUMHAUECKUX 3JIEMEHTOBB
COCOMHEHUSAX PAa3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
ONpeAenéHHOMY KJacCy COEIMHEHHA 1o (opmysiaM, BUA XUMUYECKON
CBsI3W (KOBAJCHTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMUYECKOU (hopMyIie, XxapakTep Cpeabl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COEAMHEHUW, TUN KPUCTATLIUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbich llepuogmueckoro 3akona J[. W. MennaeneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAHHWE: ONUCHIBATH M XapaKTEPU30BATh
tabnuunyio (opmy Ilepuoandeckoil cUCTeMbl XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHAs mnoArpynna (A-rpymma)» U «mo0odHas
noarpynmna (b-rpynma)», manbie u OOJbIIHE NEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabiuie, ¢
YHCJIOBBIMU XAPAKTEPUCTUKAMH CTPOEHUSI AaTOMOB XMMUYECKUXAJIEMEHTOB
(coctaB u 3apsj szpa, 00IIee YUCIIO AJIEKTPOHOB M paclpeiesieHue uxX 1o
AJIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOICTB 3JIEMEHTOB M HMX COCAUHEHUN B NPEAETax MajblX MEPUOJIOB U
IJIaBHBIX MOJATPYIIL C YYETOM CTPOCHUS UX ATOMOB,8

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 4YKMCIy W COCTaBY YYacTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY 3(h(EeKTy, M0 U3MEHEHHUIO CTEIECHEH OKUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMHME U CHCIUPUICCKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIasi OINUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HWOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPABHEHUSI BJIEKTPOIUTHYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJIOYEHN U COJIEH, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIINI HOHHOIO



oOMeHa, ypaBHEHMS peakiui, TMOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMH PA3JITMYHBIX KIACCOB;
pacKphIBaTh  CYIIHOCTh OKHCJIHMTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUi
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITH OTHOCUTEIIPHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacCBIBEIIECTB,
MaCCOBYIO JIOJI0 XMMHYECKOro ndjieMeHTa 1o (opMyJie COSAUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI IIO
YPaBHEHUIO XUMUYECKOHN PEaKIny;

co0JIro1aTh MpaBuiIa MOJIb30BaHUS XUMHUYECKON TIOCYI0N MI1abopaTOPHBIM
obopymoBaHMEM, a TakK)Ke TMpaBuiaa oOOpalleHus C BeElleCTBaMH B
COOTBETCTBHM C HWHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX ONBITOB MO TOJYYEHHI0 W COOMPaHHIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJIUTH PEAKITUH, IMOATBEPIKIAOIINE KAUeCTBEHHBIH COCTaBPa3INYHbIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM IyTEM XJIOpUI-, OpOMHA-, HOIUI-,
kapOoHat-, (Qocdar-, cumukar-, cyibdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI W HWOHBI W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITh OCHOBHBIC OIEPAIIMM MBICIUTEIBHOMN IeATeIbHOCTH — aHAIU3HU
CHHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHUCTEMAaTH3allMi0, BBISBICHUC
MPUIUHHO-CJICJACTBEHHBIX CBSI3¢H — JJII M3Y4YCHHUS CBOMCTB BEIIECTB H
XUMUYECKUX PEaKIHUi, €CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbId W
MBICJICHHBIN ).



TEMATHYECKOEIIJNIAHUPOBAHMUE

8 KIIACC
Koan4yecTBo 4acoB
Ne HaumeHoBaHuepa3aeI0BU DuiekTpoHHbIe(IU(PPOBBIE)
KonTpoJbHbIe IMpakTuyeckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIEPeCYpPChI
padoTbI padoTbI
Pazneal.llepBoHavyanbHbIeXUMHYECKHETIOHATHS
XuMHI—BaXHas100J1aCTh
11 €CTECTBO3HAHUS U 5 2 bu6mmorexal [OK
' MPAKTUYECKOUIESITEIbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
12 BemiectBanxumMuueckue 15 1 bubnnorexal [OK
' peakiuu https://m.edsoo.ru/7f41837c
Wroro mopazneny 20
Paznen2.BakHelmmenpeacTaBuTe IMHEOPraHMYeCKMXBelIeCTB
21 Boznyx.Kucnopon.Ilonsitue 06 6 bubnnorexal [OK
' OKCHaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstueokucnorax 3 1 bu6nuorexal [OK
' U COJIAX https://m.edsoo.ru/7f41837¢
53 Boga.PactBopsl.Ilonarneo6 5 1 1 bu6mmorexal [OK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIEKJIACCHI bu6mmorexal [OK
2.4 . 11 1 1
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mopazneny 30

Pazpnen3.llepuoguveckniizakonullepuoauyeckascucremaxummueckuxdiemMenTop/l.U.MengeseeBa. CtpoeHueatoMmoB. XuMH4ecKast
cBsi3b. OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN



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

[TepuoanueckuiizakOH!

31 [Tepuonuueckasicucrema ; bubnnorexal [OK
XuMHu4eckuxa3nemeHTon/l. . https://m.edsoo.ru/7f41837c
Mennene-eBa.CtpoeHuearoma
XUMHUYECKASICBSA3b. BuGorexallOK

32 ORucaHTCIbHO- 8 https://m.edso0.ru/7f41837c
BOCCTaHOBUTEIIbHBICPEAKIINT

Hroro nopasnery 15 hﬁ?pi?/?rﬁfdiﬁgjﬁf41837c
PesepBHOEBpeMmsI 3 bubmmorexal]OK

https://m.edsoo.ru/7f41837c
OBHIEEKOJIMYECTBOYACOBIIO 68

[TPOI'PAMME



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

9KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHuepa3ieIOBUTEM uugpoBbIie
Nen/n P Konrpoabubie | IIpakruyeckue (ucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3znenl.BemecTBouXuMuYecKue peakunu
11 [ToBTOpeHME U yIiTyOIeHHE 3HAHUT 5 1 bubnnorexal [OK
' OCHOBHBIXpa3/eJ0BKypcadKkiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUX 4 bubnuotexal [OK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAS TUCCOIHAITHS. 8 1 1 bubnunorexal [OK
' XHUMUYECKUEPEAKIIUMBPACTBOPAX https://m.edsoo.ru/7f41a636
Hroro nopaszaeny 17
Pa3zgen2.HeMeTaLILINMX cOeIMHEHUS
21 OO6masixapakTepuCTUKAXUMHUIECKUX 4 1 bubnuotexal [OK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01asxapakTepuCTUKAaXUMUIECKUX
2.2 anemeHToB VIA-rpynmer. Cepaneé 6 bubmmorexal JOK
' PYTHRLE-EP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01asxapakTepuCTUKAaXUMUIECKUX
2.3 as1eMeHTOBV A-rpymnnsl. A30T,pochopunx 7 1 bromorerallOK
' PYTHEL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO0masxapakTepuCTHKAXUMHUICCKAX
24 snemeHTOBIVA-rpynnsL. Yriaepoau KpeMHUn 8 1 2 bubmmorexallOK
' PYTHIEL. PO XP https://m.edsoo.ru/7f41a636
1 UX COCTMHEHUS
Hroro mopazueny 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

Pa3zgen3.Mera/lILINUX COeTUHEHUS

. bubmnorexal [OK
31 ObmmecolcTBaMETAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmorexal |lOK
3.2 BaxuenmnemMerayuibld X COETUHEHUS 16 htts://m.edsoo.ru/ 7412636
Wroro mopazneny 20
Paznend. Xumusinoxkpy:xkaomiasicpena
41 BertecTBanMarepuablBKA3HU YEITOBEKA 3 bubmorexallOK
) m p https://m.edsoo.ru/7f41a636
Wroro mopazmeny 3
PesepBHOEBpEMSs 3 bubmnorexallOK
p P https://m.edsoo.ru/7f41a636
OBIIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME 68



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




HOYPOUYHOEIIVIAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB DJIEKTPOHHbBIE
Ne Jara nupposbie
Temaypoka Konrpoabnble | IlpakTnyeckue
n/n Bcero U3yyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl

1 [Ipeamerxumun. PosibXUMUUBXU3HU 1 bubnnorexal [OK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [ToHsTHEOMETOTAXITO3HAHUIBXUMHN 1 bubmorexal[OK

A https://m.edsoo.ru/ff0d227e
[TpaktuyeckaspadoralNel «IIpaBuma

3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnnorexal [OK
oOparnieHusc 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM»

4 UucreieBemecTBancmecu. CriocoObl 1 bubnuortexal [OK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrnyeckaspaboraNe2

5 «Pazgenenuecmeceii(Hanpumepe 1 brbmorexal[OK

g N pHMEp https://m.edsoo.ru/ff0d28¢c8
OYHUCTKYU TTOBAPEHHOM COJIN)»
bu6mmorexal [OK
6 A 1
TOMBIH MOy IRt https://m.edsoo.ru/ff0d2a6c

7 XUMUYECKUEITIEMEHThI. 3HAKH 1 bu6mmorexal [OK
(CUMBOJIBI)XMMHYECKUXDIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThlencnokHbIEBEIECTBA 1 bubmmorexallOK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOEYUEHUE 1 bubmmorexallOK

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

3aKOHHOCTO${HCTBaCOCTaBaBeHICCTB.

bu6mmorexal [OK

1 X .B
0 mvecKaspopmyna. Basentiocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
OTtHOCHUTENbHAs aTOMHAs Macca. bubmmorexal [OK
11
OTtHocuTeNnbHAIMONEKYJIIpHasiMacca https://m.edsoo.ru/ff0d323c
12 MaccoBas10IIXUMHIECKOTO bubnnorexal [OK
3JIEMEHTa B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBoBeniecta.Mosb.Modsip bubnnorexal [OK
Has Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEUXUMUYECKUESBICHUS. XUM bubnuorexal [OK
MYECKasl peaKuus https://m.edsoo.ru/ff0d37fa
[Ipyu3HakunyCIOBUSIIPOTEKAHUS bubnnorexal [OK
15 .
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOHCOXPaHEHUSIMACCHIBEIIIECTB. bubmmorexal [OK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruucnenusikonmyecTBa,Macchl
17 BEIIECTBANOYPABHEHUAMXUMUYECKUX brbmorexal[OK
» . VP https://m.edso0.ru/ff0d5708
peaxiuii
Krnaccudpukanusxumudaeckuxpeaxiui
18 (coe I/IH(IG):HI/HIH a3JI0KECHUS e bromiorexallOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus,00MeHa)
M. B. JIoMOHOCOB — y4€HBI1-
19 SHIUKJIONETUCT 0606y eHUeHn brbmorexal[OK
" ARer » https:/m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIusl 3HAaHUH
20 KontponsHaspabotaNel moteme bubmmorexkal [OK
«BelecTBanXUMUYECKHE PEAKITAN https://m.edsoo.ru/ff0d4290
1 Boznyx — cmech razos. Coctas bubmmorexal [OK

Bo3ayxa.Kucnmopog—-anemeHTu

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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

IIPOCTOCBEIICCTBO. O3zon

duznyecknenXMMUUYECKUECBOMCTBA

bubnnorexal [OK

22 KHCIIOPOJA (PEAKIIH OKUCICHH, https://m.edsoo.ru/ff0d4614
ropenue).[loasiTreo00kcHIaX
CriocoObI MOJTy4eHUsT KUCIOPoia B
23 nmabopato I/II/II/I};I OMLIHJJIeHHI?)cIT[H bubmorerallOK
PaTOpHIHIIP ' https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TemnoBoidhpexrxummuyeckoi
peaxkuuu, MoHsATUE O bu6mmotexal [OK
24
TEPMOXHUMHYECKOMYpPABHEHUH,IK30-1 https://m.edsoo.ru/ff0d4790
IHAOTEPMHUECKUXPEAKITUIX
TommBo(HeTh,yroJbUMETaH ).
25 3ar ;13Hefmeq1;03 . xa cnoco6bzero bubmmorexal[OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHHS
[IpaxtrueckaspadboraNe3moreme
26 «l?lon quHero6H AHUEKHUCIIOPOJIa bubmmorexallOK
y vp poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €ro CBOMCTBY
97 Bonopon—anementu npocroe bubmuorexkal [OK
BemecTBO. HaxoxxaeHues npupoje https://m.edsoo.ru/ffod4dd0
o8 DOU3NIECKUENXUMUYECKUECBOMCTRA bu6mmorexal [OK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TOHATHEOKHUCIOTAXUCOIAX brbmmorexallOK
https://m.edso0.ru/ff0d50d2
30 CrocoOBINOTyYeHUSIBOIOPO/IaB bubnmnorexal [OK
nmaboparopun https://m.edsoo.ru/ff0d4dd0
[TpaktrueckaspadoraNedmoreme
P P but6morexal [OK
31 «[TomyuennencoOupanueBo0poa,

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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

MosipHpIii00bEMTa3oB.3akoH ABOTaIpo

bu6mnorexal [OK

32
https://m.edsoo.ru/ff0d542e
Brruucnenuss o0béMa, KonmmuecTBa
33 BEILIECTBA ra3a MO €ro W3BECTHOM bubmorerallOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBYBEIICCTBANIN 00BEMY
Brruncnenust 00bEMOB ra3oB 1o
34 ABHEHUIOPEAKIIMMHAOCHOBE3aKOHA bubmorexal[OK
P N P . https://m.edso0.ru/ff0d5708
00BEMHBIXOTHOIIICHUITA30B
35 DOU3NIECKUEUXUMHUYECKUECBOMCTBA bubmuorexal [OK
BOJIEI https://m.edsoo.ru/ff0d587a
36 CocraBocHoBanuii.IlonsaTneo6 bubmmorexal [OK
WMHJIAKATOpax https://m.edso0.ru/ff0d59e2
BonakakpacTBopurenb. HachimeHHbIe
37 HWHEHACKIIIEHHbIEpacTBOphl. MaccoBas bubmorerallOK
o P PEL- https://m.edsoo.ru/ff0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTnueckaspadoraNeSmoteme
38 «IIpuroroBieHne pacTBOpoOB C bubnuorexkal [OK
OnpeAeIEHHONMACCOBOMI0EN https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTOBEIIECTBA»
39 KonrtpoasnasipadboraNe2noreme bubnnorexal [OK
«Kucaopoa.Bonopon.Bona» https://m.edso0.ru/ff0d6342
40 KaacenpukanusiHeopranmueckux
cOeIMHEeHU M
40 Oxcupsl:cocTaB,kinaccudukanus, bu6nmunorexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA
but6mmorexal [OK
41 KHCIIOTHBIX,0CHOBHBIXHaM(OTEPHBIX

OKCHI0B

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHUs:COCTaB,KIacCUpUKAIUA, bubnnorexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnenxuMmu4ecKuecBorncTBa bubmmorexal [OK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnoter:cocraB,kinaccupukanus, bu6mnorexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHnEenXuMHUYECKUECBOMCTBA bubnnorexal [OK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(ibll)non qum{ nguquIIzHe brbmorexal[OK
N Y ’ https://m.eds00.ru/00ad9474
CBOWCTBA
[IpakTuueckaspadoraNe6.Pemenne
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnorexal [OK
«OCHOBHBIEKJIACCHIHEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIN
48 I'eneTnyeckasCBA3bBMEXTyKIaccaMu bubmmorexal [OK
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmorexal [OK
49 O60061meHrnencucTeMaTu3aIys 3HaHuN
B H https://m.edsoo.ru/00ad9ch2
KonTtponsHast pabota Ne3 o reme
50 "OCHOBHBIEKJIACCBIHEOPTaHUYECKHUX brbmmorexallOK
o P https://m.edsoo.ru/00ad9ela
COCTTUHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
o1 XUMHYECKUXATIEMEHTOB. I loHsATHED brbmmorexallOK
' https://m.edsoo.ru/00ad9ffa
IPYIIAXCXOIHBIX AJIEMEHTOB
[TepuoanueckuiizakoOH!
bu6nnorexal [OK
52 [TepunoanueckasicucTeMaxuMHUYECKUX

anemenToB 1. 1. Menaeneera

https://m.edsoo.ru/00ada52c
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bu6mnorexal [OK

53 HepHoeL,rpymItbl, HOATpYIIIbI https://m.edsoo.ru/00ada52¢c
54 CrpoenueatomoB.CoCTaBaTOMHBIX SIIED. bubnnorexal [OK
N3otomnbr https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
55 aTomoBasieMeHnToBllepuouyeckoit bubmmorexal[OK
https://m.edsoo.ru/00adaébc
cuctemsl [. . MenaeneeBa
XapaKkTepUCTUKAXUMUYECKOTO
56 3JIEMEHTAIOETOIOI0KEHUIOB bubnuortexal [OK
[Tepuoanueckoiicucremel. M. https://m.edsoo.ru/00ada824
Menneneena
3nauenuelleproanueckorozakoHais
pa3BUTHUA HAyKU U nipakTuku. /. W. bubnnorexal [OK
o7 .
MenpeneeB— y4€HbIN,1€1aroru https://m.edsoo.ru/00ada96e
rpaXxJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTHATOMOB bubnnorexal [OK
XAMUYECKHUX SJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexal [OK
> HOHHASXHMITECKasCBAD https://m.edsoo.ru/00adac34
60 KoBaneHTHasAnonsIpHassXuMUIECKast bubnnorexal [OK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasleHTHastHENOIApHASXUMUYECKAS bubnnorexal [OK
CBA3b https://m.edsoo.ru/00adaab9
bu6nmunorexal [OK
62 CreneHLoRnCIeHIs https://m.edsoo.ru/00adae28
63 OKHCIATEITbHO-BOCCTAaHOBUTEIHHBIC bubnuorexal [OK
peakunu https://m.edsoo.ru/00adb076
64 OKHCIUTETNH BOCCTAHOBUTEIH bubnunotexal [OK
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https://m.edsoo.ru/00adb076

65 KontponbraspadotaNednoreme 1 bubnnorexal [OK
«CtpoennearomMa. XUMHUYECKasICBSI3b https://m.edsoo.ru/00adb486
66 PesepBHblitypok.O0001IeHIEH 1 bubmmorexal [OK
cucTeMaTu3auuvs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHblitypok.O000mIeHIEH 1 bubmmorexal [OK
cucTeMaTu3alus 3HaHui https://m.edso00.ru/00ad9ch2
68 PesepBHbIitypok.O000mEeHen 1 bubnnorexal [OK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBLIEEKOJIMYECTBOYACOBIIO 68
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9KJIACC

KouunyecTBo 4acoB JIeKTPOHHBbIE
Ne Hara uudpoBbie
Temaypoka Kontpoabusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[TepuoanueckuiizakoH.

1 [Tepuonuueckascucrema 1 bubnnorexal [OK
XuMH4ueckuxasneMeHToB/l. M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubnuorexal [OK
2 CBOWCTBXMMHUYECKHUXIJIEMEHTOB 1
R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 KrnaccudukanusnnomeHknarypa 1 bubnnorexal [OK
HEOPraHWYEeCKUX BEIIESCTB https://m.edsoo.ru/00adb7e2

4 BuapIXuMU4eCcKONCBI3HUTHIIBI 1 bubnuorexal [OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbact
KonTponbnaaspaboraNel moteme

5 «IloBTOpEHUE U yriyOieHHe 3HaHU 1 1
OCHOBHBIXPa3/I€10BKypca8Kiacca»

6 Knaccupukanusxummueckux 1 bubnuorexkal [OK
peaKuunopa3TMYHbIMIIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

7 peakiuu. I IoHITHEOTOMOT€HHBIX T 1 bubnnorexallOK

' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[ToHATHEOXMMUYIECKOM PaBHOBECHH.
but6mmorexal [OK
8 @®akTophl, BIUSAIONINE HA CKOPOCTh 1

XHMquCKOﬁpeaKHHHHHOHO)KeHI/Ie

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHNYCCKOT'OPABHOBECHUSA

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC

bubnnorexal [OK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTHICCKON
10 L[I/IcfounauHHpCHnLHmecha&le bubnnorexallOK
’ https://m.edsoo.ru/00adcd68
ANIEKTPOIHUTHI
11 HMonusleypaBHEHUIpEAKIIAI bubmrorexallOK
yP pearh https://m.edsoo.ru/00add448
XHUMHAYECKUECBOUCTBAKUCIOTH
12 OCHOBAHUIBCBETE MPEICTABICHUN bubmrorexallOK
p f[ https://m.edsoo.ru/00add5d8
003JIEKTPOIUTHYECKOU TUCCOLTUAITAN
XHUMHUYECKHECBOUCTBACOIECHBCBETE
13 MIPENCTABIEHUHA 00 bubmiorexallOK
p . https://m.edsoo.ru/00add8b2
ANEKTPOIATUICCKOU TUCCOITAITAN
bubnnorexal [OK
14 I1 7
OHATHCOTHAPOIHISE CoIeH https://m.edsoo.ru/00add9d4
15 O06o01ennencrucTeMaTu3anus bubnmnorexal [OK
3HAHUM https://m.edsoo.ru/00addd12
[IpaxTnueckaspadoraNel.
16 «PerreHnesKcrIEpUMEHTAIbHBIX bubnmorexallOK
p https://m.edsoo.ru/00addbfa
3a1a9y
KonTponbnaspaboraNe2noteme
17 «DIIEKTPOIIUTHYECKAS TUCCOLIAALIIS bubnnorexallOK
P A T(HATTHA. https://m.edsoo.ru/00addecO
XUMUYEeCKUEPEaKITMIUBPACTBOPAX)
Oo0massxapakTepUCTHKAraJIONEHOB.
18 XHI;IquCEHeCBI;ﬁCTBaHaH nMepe bubnnorexallOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposoopoa.ColsHasKUCIOTa, bubmuorexkal [OK
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XI/IMI/ILI€CKHCCBOﬁCTB&,HOHy‘ICHHC,

https://m.edsoo.ru/00ade104

MIpUMEHEHHE
[IpakTrueckaspadoraNe2moreme
20 «ITonyyeHreconstHONKUCIOTHI bubmmorexallOK
y . . ’ https://m.edsoo.ru/00ade348
U3y4dCeHHE € CBOMCTBY»
Brrurcnenus o ypaBHEHUSIM
21 XUMHYECKUXPEAKIIUI,ECITUOIUHN3 bubnnorexallOK
p ’ https://m.edso0.ru/00ade488
peareHToB/IaHBU30bITKE

29 OO0masxapakTepruCTHKAdIEMEHTOB bubnnorexal [OK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIAU(PUKAIIUN CEPHI.

23 HaxoxnenuecepbineécoeIMHEHNN B bubnnorexal [OK
npupoje. XuMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoopo/i, CTpOeHHUE, bubnnorexal [OK
(hU3UYECKUENXUMHUYECKHECBOMCTBA https://m.edso00.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,

25 bu3nYeCKNenXUMUYECKUECBONCTBRA bubmmorexallOK

’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYEeCKUEPEaAKIINH,ICKAITUEB
OCHOBE TMPOMBIIIJIEHHOTO Ccroco0a

26 MIOJIyYEHUSI CEPHOMN KUCIIOTHI. bubnuorexkal [OK
XHAMHYECKOE3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYKaroIIeNCpeAbICOCTUHEHUIMU
cepbl

97 BrruncnennemMaccoBO0IMBBIX0/1a but6mmorexal [OK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a

28 OOmasixapakTepuCTUKAAIEMEHTOB bubmuorexkal [OK
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VA-rpyniibl. A30T,paclipoCTpaHeHUE
BIIPUPO/JIE, PU3HUECKUEH
XUMHYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mnorexal [OK

29 XUMHYECKHECBONCTBA,TOJyUYEHUEN
Y https://m.edso00.ru/00adf004
MIPUMEHEHUE
[TpakTnueckaspadoraNe3moteme
30 «ITomyyeHneamMmmuaka,n3y4eHUeero bubmmorexal[OK
Y Y https:/m.eds00.ru/00adf180
CBOWCTB»

31 A3OoTHaAsSKHUCIO0TA,eEPUIHICCKUCH bubnnorexal [OK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIECH
aMMOHUSIBKa4€CTBEMHUHEPATbHBIX

32 o0peHunii. XMMHUYECKOe bubmorerallOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSIMUA30Ta
®dochop.Okcuadocdopa(V)u

33 q)ocg)o pHaflKI/ICJ'(II())Ta(b(l)IfI)SI/(ILIe)CKI/IeI/I brbmorexal[OK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOIyYeHHE
Hcnonb3oBanuedochaToBs

34 KayeCTBEMUHEPAIbHBIXYJ00pEHUH. bubmuorexkal|[OK
3arps3HEHUENPUPOTHONCPEBI https://m.edsoo.ru/00adfc20
docharamu
Yrnepoa,pacnpocTpaHeHHEB

35 npu 13) e gmnlflecxrl)/leHXHanecxne brbsmorexal]lOK

p P Ae, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuaslryrineposaa,uxpu3nuecKuen bubnnorexal [OK

XUMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTHYecKHe POOIEMBI,
cBs3aHHbIecokcuaomyrepoaa(IVv)

37 YronbHasSKHACIOTaneECOIn bubmmorexal[OK
https://m.edsoo.ru/00ae006¢
[IpaktrueckaspadoraNedmoreme

38 "Tlosryyenue yriieKuciioro rasa. bubnnorexal [OK
KauecTBeHHaspeakusiHakapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHaYaIbHBICTIOHATHS 00
39 OpraHUYECKUXBEIIECTBAXKAKO bubmorerallOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
40 Kpemuunitnerocoennuenus bubnnorexallOK
https://m.edso0.ru/00ae080a
[IpakTuyeckaspadoraNe5.Pemenne

41 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubnuorexal [OK
«BaxxnenmeneMeTaIbInIX https://m.edsoo.ru/00ae0bf2
COCIUHEHU S
KontponbsHaspabotaNe3noteme

42 «BaxxnennmureneMeTaIbInIX bubmorexal[OK

https://m.edsoo.ru/00ae0e18
COCTMHCHHS
OObmasxapakTepUCTUKAXUMHUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannudeckas CBSI3b U bu6nmnorexal [OK
METAJUTNYECKAAKPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvyecKre CBOMCTBA
METaJIJIOB
XHWMHUYECKHECBONCTBAMETAIIOB.

N bubmorexal [OK

44 DNEeKTPOXUMHUYECKUN P

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6mmwme crmocoOb! MOTyYeHUs
meraiuioB.Cruiasel. BerumciieHusamno

bu6mnorexal [OK

4 .
> YPABHCHHIAM XUMITECCIHIX PEaKilii, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 IToHSTHEOKOPPO3UY METAIIIIOB bubmorexallOK
pp https://m.eds00.ru/00ae1278
bubnuorexal [OK
47
Ienounpie MeTanbI https://m.edsoo.ru/00ae14b2
48 OKCUABIUTUAPOKCHUIBIHATPUSIU bubnnorexal [OK
Kanus https://m.edsoo.ru/00ae14b2
49 I[{enroyHO3EMENBLHBIEMETAIIIBI— bubnuorexal [OK
KaJIbLIMA 1 Mardui https://m.edsoo0.ru/00ae15e8
50 Baxxueiimecoe TMHEHUAKAIILIMS bubmorexallOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IIeHNENCUCTEMATU3 AL
3HAHWI
59 JKécTrkocThBOABICTIOCOOBICE bu6mmorexal [OK
yCTpaHEeHUs https://m.eds00.ru/00ae1886
[IpakTnueckaspadoraNebroTeme
53 "KECTKOCTEBOABLINMETOABIES bubmorexallOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6nnorexal [OK
54 An I
FOMITHIH https://m.edsoo.ru/00ael1c64
55 AmMpoTepHbIeCBOHCTBAOKCH AN bubmmorexkal [OK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Werneso bubmorexal [OK

https://m.edsoo.ru/00ae1d86
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OKCI/I,Z[BI,FI/II[pOKCI/II[I)II/ICOJII/I KeJe3a

bu6mnorexal [OK

> (IDmxene3a(lll) https://m.edsoo.ru/00ae35e6
58 O60061eHrnerncucTeMaTu3aIus
3HaHUH
[TpakTuyeckaspadboraNe7.Pemenue
59 SKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME bubmmorexal [OK
«BaxunenmmemMeTamibm ux https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Brrumcnenus mo ypaBHEHUSM
XUMUYECKUXPEAKIIUN,eCITUOTUHN3
peareHToB J1aH B U30BITKE UITU bubmmorexal [OK
60
coAepkuTOpuMecH. Beraucinenus https://m.edso00.ru/00ae1750
MacCOBOWOMBBIXOAANPOTYKTa
peaxkuuu
61 O606I£1€HI/I€I/ICI/ICT€M'¢1TI/133.HI/I$I
3HaHUN
KontponsHaspabotaNednoteme
62 «BakHEeHUIITMEMETAJUTBINUX
COETUHEHUS
63 Bemectsanmarepuranbis bu6mmorexal [OK
MOBCEIHEBHOIKN3HUYEIOBEKA https://m.edso0.ru/00ae3f50
64 XuMHuuecKkoe3arps3HeHne bubnuorexal [OK
OKPY’KaroILEeH Cpebl https://m.eds00.ru/00ae4270
65 Ponb xumuu B periennu bubnuorexkal [OK
AKOJIOTHUECKUXTIPOOTIEM https://m.edso00.ru/00ae4270
PesepBHblitypok.O0001IeHEH bubmmorexal [OK
66 o
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PezepBublitypok.O6001eHIEN bubmuorexkal [OK
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cUCTEMaTH3alMSI3HAHUNA https://m.edsoo.ru/00adb33c
68 PezepBHblitypok.O6001meHen 1 bubmmorexal [OK
cucTeMaTu3auuvs 3HaHUN https://m.eds00.ru/00ad9ch2
OBLIEEKOJIMYECTBOYACOBIIO 68
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YYEBHO-METOJNYECKOEOBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYYEHUKA
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