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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XWUMUM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ylbTaraM OCBOCHHS OCHOBHOM
o0pasoBaTenbHOM MPOrpaMMbl OCHOBHOI'O 001IeTr0 00pa30oBaHMsl, IIPEACTABICHHBIX
B ®I'OC 00O, a Taxxe Ha ocHOBE (hesepanbHON pabodeil mporpaMMbl BOCTIUTaHHUS
U ¢ ydéTOM KOHIICHIIMM TMpENoJaBaHus Y4eOHOro mpenMera «XUMHUSA» B
oOpasoBaTenbHbIX opraHuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumum Ja€T MPEACTABICHUE O IIENAX, OOIIeH CTpaTeruu
OoOy4eHMs, BOCTHTAHHS U PA3BUTHS OOYYAIONIMXCS CPEACTBAMH y4eOHOTO
npeamMera, YCTaHABJIMBAET o0s3aTeNIbHOE  TPEIMETHOE coziepKaHue,
MpeaycMaTpuBaeT paclpefeieHue ero Mo KilaccaM W CTPYKTYPUPOBAaHHE 10
pazienaM M TeMaM NpPOrpaMMbl MO XUMHUH, OIpPENeNsieT KOJIMYECTBEHHbIE U
KaueCTBCHHBIC XapaKTEePUCTUKHU coJiep KaHus, PEKOMEHYEMYIO
MOCJICIOBATENPHOCTh ~ M3yYEHHUS XUMHU C  Yy4ETOM  MEKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKHM Yy4eOHOro Tpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00Yy4alomuXCs, OIpPEAeaseT BO3MOXKHOCTH TpeaMera IS
peanimzanuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOWM 00pa3oBaTeNbHOMN
MIPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a TaKke TpeOOBaHUN K
pe3ynbraTam 00y4eHHUs] XUMUU Ha YPOBHE IIeJiel U3y4eHUs TPeIMETa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENBHON JI€ATETbHOCTH OOYYalolIerocsi IO OCBOEHHUIO
y4eOHOro coziepKaHusl.

3HaHWE XWUMHH CIY)KAT OCHOBOH Juisi (HOPMHPOBAHUS MHUPOBO33PEHUS
00y4aromIerocsi, ero MpeJCTaBICHUN O MaTEepPHAILHOM €IWHCTBE MUPA, BAXKHYIO
ponb urpaitoT GOpMUPYEMbIE€ XMMHEH MPENCTABICHUS O B3aUMOMPEBPAIECHUSIX
DHEPTrUu M 00 SBOJIOLMU BEUIECTB B MPUPOJE, O MyTSAX PEIICHUS TI00aTbHBIX
Mpo0JieM YCTOMYMBOIO Pa3BUTHs YEIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOH,
MTUIIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yueHnne xumun:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEM IS  CaMOpa3BUTUA |
(dhopMUPOBaHUS KYIbTYpPHI JUYHOCTH, €€ 001mel 1 (HYHKIIMOHATILHON IPaMOTHOCTH;
BHOCUT BKJaJ B (OPMUPOBAHHE MBIIIEHUS U TBOPYECKUX CIIOCOOHOCTEMN
OoOy4JarIMnXxcs, HABBIKOB HMX CaMOCTOSATEIbHON y4eOHOW  JIeATEeNbHOCTH,
DKCIIEPUMEHTAIBHBIX W MCCIICIOBATCILCKUX YMCHHH, HEOOXOAUMBIX KaK B
MOBCEIHEBHOMN JKHM3HU, TaK U B MPO(ECCHOHATLHON NEATEIbHOCTH; 3HAKOMHUT CO
cnenupUKOl HAyIHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI I1IEJIOCTHOTO B3TJIsAIA HA



€IUHCTBO TIPUPOABI M  YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM J3TAallOM B
(dhopmupoBaHUU €CTECTBEHHO--HAYYHOMN rPaMOTHOCTH o0yyJarommxcs;
CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K TIPUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJIOTHYECKOE
oOpa3zoBaHHE 00yUYarOIIUXCS.

JlanHbie HampaBiieHHs B OOYYEHUM XUMHUU O0ECIEeUMBAIOTCS CHENU(PUKON
COJlep)KaHMsl ~ y4eOHOTro  TpeAMeTa, KOTOPBIA  SIBISICTCS  TEJaroruyecku
aJanTHUPOBAHHBIM OTPaKEHHUEM 0a30BOM HAYKM XMMHUHU Ha ONPEJEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIIEro 0Opa3oBaHUS OPHUEHTUPOBAH HA
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl TNEPBOHAYAIBHBIX MOHATHA XMMHH, OCHOB
HEOPraHMYECKOM XHMMHM M HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX IOHATUN
OPTraHUYECKON XUMUH.

CrtpykTypa coiepKaHus TPOrpaMMbl MO XUMUU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 mnoaxoja Kk e€ mzyueHuro. ColaepiKaHHe CKIIAJIbIBAETCS U3 CHCTEMBI
MOHATUN O XUMHUYECKOM BJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHN O XUMHUUYECKOU
peakuuu. OO0e OTH CHUCTEMBl CTPYKTYpPHO OpPraHU30BAaHbl [0 MPUHIIMITY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

- dTOMHO--MOJICKYJIIPHOI'O YUYCHHUA KaK OCHOBBI BCCTO CCTCCTBO3HAHM,

- [lepnognueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

- YUYCHUA O CTPOCHHU aTOMa U XUMHUYECKOMN CBiA3U,

- OPEICTaBICHUN 00 3JIEKTPOJUTHUYECKON JUCCOLMALMU BELIECTB B
pacTBopax.

Teopernueckne 3HaHHWS PAcCMAaTPUBAIOTCSI HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K APYTrOMY, BBIONHSS (PYHKIUN OOBSICHEHHS M TPOrHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOXKHOCTEH MPAKTUYECKOr0 MPUMEHEHUS U IIOTYYECHHs N3y4aeMbIX
BELICCTB.

OcBoeHue mnporpaMMbl MO XUMHU  CHOCOOCTBYeT  (HOPMUPOBAHHIO
IIPEACTABIICHUS O XUMHUYECKOM COCTABJIAIONIEN HAYYHOM KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOW NPHUPOJBI, HEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHHUIO U METOJIAM
IIO3HAHUA B Hayke. M3ydeHue XMMHM IPOMCXOIWUT C IPUBIICUCHHEM 3HAHUU M3
paHee M3YYEHHBIX Yy4eOHBIX mpeaMeToB: «Okxpyxaromuid mupy», «buonorus. 5—7
Kjaccb» U «Pusuka. 7 Kiace.

IIpy wW3ydeHMM XUMHHM TPOUCXOAMT (OPMUPOBAHME 3HAHUM OCHOB
XUMHYECKOM HAayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU



JeSTeTLHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUN —
BOKHEUITX (paKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKHX MOJIOKEHUH, JOCTYITHBIX
00001IIeHNI T MHUPOBO33PEHUECKOTO XapakTepa, S3blKa HAYyKH, B MPHUOOIIECHUH K
HAyYHBIM METOJaM TO3HAHUS MPU W3YyYEHUU BEIIECTB M XUMHUYECKUX PEaKIIHil, B
(GbOpMHUpPOBAHMU W PA3BUTUU TIO3HABATEIbHBIX YMEHUH M HUX TNPUMEHEHUH B
yueOHOMO3HABATEIbHON M Yy4eOHO-UCCIIEN0BATEIbCKON JIEITETbHOCTH, OCBOCHUU
MpaBuUJl 0€30MacHOr0 OOpaleHUs C BEIIECTBAMU B MOBCETHEBHOM KU3HMU.

[Ipy M3yyeHun XMMHUK Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMS BAKHOE
3HAaUEHWE MPUOOPENIH TaKUe Men, KaK:

- (GbopMHUpOBaHUE HWHTEIUIEKTYaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caMOOOpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY MPHUHATHIO PpELICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIIUMCS YCIIOBHSIM JKU3HU;

- HalpaBICHHOCTh OOy4YEHUs Ha CUCTEMATHUYECKOE MpPHUOOIIECHHE
oOy4Jarommxcsi K CaMOCTOATEIbHOM I103HABATEIbHON JI€ATEIbHOCTH, HAayYHBIM
METOJlaM TO3HaHUs, (GOPMUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMUH;

- oOecrieueHue YCIIOBUIA, CIOCOOCTBYIOITUX IPUOOPETEHHUIO
00yYaroIKUMHUCS OTIBITA PA3HOOOPA3HOM e TEIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS,
KJIIOYCBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHI[MI), HMMEIOIINX YHHBEPCAIbHOE
3HAYCHHUE JIJISl pa3IMYHBIX BUJIOB JEATCILHOCTH,

- ¢dopmupoBanue oOmell (HYHKIMOHATIBHONM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBSICHATH U OLIEHUBATh SIBJICHUSA
OKpY’KaIOIlIEr0 MHpa, WCIOJb3ys 3HAHUA U OMbIT, MOIYYCHHbIE NPU HU3YUCHHUU
XUMHH, IPUMEHATh UX IIPU PELIEHUU MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYLOBOM
JeATeNbHOCTH;

- dopMHpoOBaHUE Yy OOYyYaOIIUXCS TyMAaHUCTUYECKUX OTHOLIEHUH,
MOHUMAHUS TEHHOCTH XWUMHUYECKUX 3HAHWM IS BBIPAOOTKH HSKOJIOTHYECKU
eJIECO00Pa3HOro TOBENEHUS B OBITY M TPYAOBOH JEATENbHOCTH B LENIAX
COXPaHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOIHOU CPEIbI;

- pa3BUTHE MOTHBAIMU K O0YYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCHHMTAHUID HAa OCHOBE YCBOEHHUS OOILEYETIOBEYECKUMX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOdUIIsS W HAMPABICHHOCTH NATbHEUIIErO
o0yJeHusl.

O6uiee uKciio YacoB, OTBEAEHHBIX JIJIS1 U3yYEHUS XUMHUH HA YPOBHE OCHOBHOT'O
obmiero oopa3zoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezen), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIO).



COJAEP XAHME OBYUYEHUA

8 KJIACC IlepBoHayajibHble XUMHYECKHE TTOHATHS

[Ipenmer xumun. Ponp XumMun B XKWU3HU 4YeIOBEKa. XUMHSI B CHCTEME HAYK.
Tena u BemecTBa. DU3MUECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BeulecTB. lloHATHE 0 MeTromax mo3HaHUsA B XMMHUU. UUCTBIE BEHIECTBA U CMECH.
CniocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKUE dJIEMEHThl. CHMBOJIBI XUMHUYECKHUX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast popmyna. BaaeHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHas Macca. MaccoBast oJIsl XUMHUYECKOTr0 JIEMEHTA B COCTMHEHNH.

KomnuecTBo BemectBa. Mons. MonsipHas macca. B3auMocCBsI3p KOIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IWHHUII BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTMHEHUH.

DOU3UYECKUE U XUMUYECKHUE SABJICHUSA. XUMUUYECKAsA PEAKUUs U €€ MPU3HAKU.
3aKkOH COXpaHEHUs MacChl BEUIECTB. XMMHUUYecCKue ypaBHeHus. Kiaccudukarus
XUMUYECKUX peakuuid (COeAMHEHHUs, pa3JIOXKEHUs, 3aMelleHus, OOMeHa).
Xumuueckuit IKcnepumenm. 3HAKOMCTBO C XMMHYECKOW NOCYIOM, NMpPaBWIAMHU
paboThI B TabopaTtopun U puéMamMu oOpaIieHus ¢ 1a00paTOPHBIM 000PYI0BAaHUEM,
M3Y4YEHHUE U ONMCaHrue (PU3UYECKUX CBOMCTB 00pa3lioB HEOPTaHUYECKUX BEIIECTB,
HaOmoAeHne Gpu3nyeckux (IUIaBjIeHUE BOCKA, TasHUE JIbJa, paCTUpaHUE caxapa B
CTyNKE, KUIEHHE W KOHACHCAIlUs BOJbI) M XUMHUYECKUX (TOpEHHUE CBEYH,
MPOKAJMBaHUE METHON MPOBOJIOKH, B3aUMOJICHCTBHUE Meja C KUCIOTOMN) SIBJICHU,
HaOJIIOJICHUE U OINKCAHWE TMPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaKIui
(pa3noxkeHue caxapa, B3aHUMOJIEUCTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapus,
paznoxenue ruapokcuaa mMeau (I) mpu HarpeBaHuM, B3aUMOJICUCTBUE KeJe3a C
pactBopoM conu meau (I1), m3yuenue crnmocoOOB pa3AesieHus CMECEH: ¢ MOMOIIbIO
MarHuTa, (QWIbTpOBAaHWE, BbIMApUBAHUE, JUCTWULAIMSA, XpomaTtorpadus,
NPOBEJICHNE OYHMCTKU IMOBAPEHHOM COJM, HAOJIIOJICHUE U OIMCAHUE PEe3yIbTaTOB
MPOBEICHUSL OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHHE
MOJENer MOJIEKYJT (IapOCTEPKHEBBIX).

BaxHeiune npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3gyx — cmech razos. CoctaB Bo3nyxa. Kucimopon — aneMeHT W mpocToe
BelecTBO. HaxoxaeHnue kuciopoaa B npupoae, (GU3MYECKUE U XUMUUYECKHUE



cBoiictBa (peakiuu rtopeHus). Oxcuawl. [lpumenenue xkuciopoma. CrocoObl
MOJIy4EHHsI KHUCJIopoAa B JiabopaTopuul U MPOMbIIUIEHHOCTH. KpyroBopor
Kuciopozaa B mpupoae. O30H — ajuIoTponHas MOAU(PHUKAIINS KUCIOPOIa.

TeroBoit 3 dekT XUMHYECKOW peakIuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U DHAOTEPMHUUYECKUE peakiuMu. TOIIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (dekTa, pa3pylieHrne 030HOBOTO CIOA.

Bonopon — anement u nipocroe Bemectso. Haxoxnenue Bogopoaa B IpUpozeE,
bu3nyuecKue 1 XMMUYECKHe CBONCTBA, MPUMEHEHUE, CIOcOo0bI nmonyyeHus. Kucinorol
Y COJHU.

MomnsipHbIii 00BEM ra3oB. Pacu€rel Mo XUMHUYECKUM YPaBHCHHSIM.

duznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputelb. PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 1075 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpupoj€ U B KU3HU 4YeIOBEKa. KpyroBopoT BOJIbI B MPUPO/IE.
3arpsi3HeHHe NPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudgukanus Heopranmdeckux coeguHenni. Oxcuabl. Knaccudukamms
OKCHUJOB:  coseoOpa3yronue (OCHOBHBIE, KHCIOTHBIE, aM(dOTepHbIE) U
HeconeoOpasyromue. HomeHnknarypa oxcuaoB. Dusznyeckue W XUMHYECKHE
CBOMCTBA OKCUJIOB. [TomydueHue okcuaos.

OcHoBanus. Krnaccupukanuss OCHOBaHUN: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBanuil. Pu3MyeCKME WM XMMHMYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorsl. Knaccudukanusa kucnor. Homenknatypa kucior. @usndeckue u
XMMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctM MetaimioB H. H. bekerosa.
IlonydeHnue Kucior.

Comnu. HomeHnkiatypa coneil. u3ndeckue 1 XUMHUYECKHE CBOMCTBA COJIEH.
Ilomydenue comnen.
I'eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUIM.

Xumuueckuii IKcnepumenm:.  KAYeCTBEHHOE OINPEACICHUE COAEPKAHUS
KHUCJIOPOJIa B BO3/1yX€, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE CBOMCTB
KHUCJIOPO/Ia, HAOJIOJICHUE B3aUMOJACHUCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBUS
BO3HHKHOBEHUSI M TMPEKPAIECHUS TOpeHHs (TI0’Kapa), 0O3HAKOMJICHUE C 0Opa3ramu
OKCHUJIOB W OIMCAaHHWE HMX CBOWMCTB, IOJIydeHHE, COOMpaHHE, paclo3HaBaHUE U
M3y4YE€HUE CBOMCTB BOJOpojia (rOpeHHuE), B3aUMOJECHCTBHE BOJAOPOAA C OKCHIOM
meau (I1) (Bo3MOXKHO MCTIONB30BaHKUE BUIEOMATEPUAIOB), HAOIIOIEHNE 00pa3IoB
BEIIECTB KOJIUYECTBOM | MOJIb, UCCIIEIOBAaHNE OCOOEHHOCTEH paCTBOPEHUS BEIIECTB
C pa3IMYHOM pPaCTBOPUMOCTHIO, NPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJIEMCTBUE BOJBI C METAJJIaMU



(HatpueM U KajdblueM) (BO3MOXKHO  HCIIOJIb30BaHUE BHJEOMATEpPUAIIOB),
UcCle0OBaHue O00pa3lOB HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/IEHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PAacTBOpPAX KHUCIOT W IIEJIOYEH,
n3yuyeHue B3aumozencTeus okcuaa menu (1) ¢ pactBopom cepHO KUCTOThI, KUCIIOT
C METaJulaMH, PEaKUMi HEUTPAIU3ALUH, [OJIyYCHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHE OJHOIO0 MeETalla JPYrMM M3  pacTBOpa COJIH, PELICHUE
AKCHEPUMEHTAJIBHBIX 3a7a4 1o Teme «BakHelmue Kiaacchl HEOPraHUYECKHUX
COETMHEHUI.

[Hepuognueckuin 3axkoH u Ilepumoaumyeckass cucTreMa XUMHYECKHX
iemenToB JI. U. MenageneeBa. CrpoeHne aromMoB. XHMMHYECKAsl CBS3b.
OKHCINTETbHO-BOCCTAHOBHUTEIbHbIE PEAKIIMU

[lepBble TOMBITKU KJIACCU(PUKAIMU XUMUYECKUX »dJeMeHToB. [loHsatue o
IPYINax CXOAHBIX OHJIEMEHTOB (IIEJOYHbIE W IIEJIOYHO3EMENIbHBIE METAIbI,
TaJIOT€HBI, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIE OKCHIBI
U TUAPOKCUJIBI.

[Tepuognueckuii 3akoH. [leprnonnueckas cucteMa XUMUYECKUX JIEMEHTOB /I.
N. Menneneesa. Koporkonepuonas u jyiuHHONIeproiHas popmbl [leproandeckoi
cuctemMbl xumuyeckux osnemMeHtoB JI. M. MenneneeBa. Ilepuoasl U rpyIlibl.
OU3NYECKUN CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI YJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aTOMOB mepBbiX 20 XMMHYECKUX  DJIEMEHTOB
ITepunonnueckoin cucremsl JI. 1. MenneneeBa. XapakTepucTHKa XHUMHUYECKOIO
AJIEMEHTA 10 €ro MoJjoKeHuto B Ilepuonnueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paauyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuognueckoro 3akoHa u [lepuoandeckoi CHCTEMbI XUMUYECKUX
BJIEMEHTOB UL pPa3BUTHS Hayku W npakTuku. J[. WM. MengeneeB — y4€HbIA U
rpaXkJaHUH.

Xumuueckast cBa3b. KoBaneHTHas (mojisipHas U HEMOJSAPHAs) CBSA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okuciieHUs.  OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipomecchl oOKuCIEHHUS U BOCCTAHOBIEHUS. OKHUCIUTENIM W BOCCTAHOBUTEIIU.
Xumuueckuii IKcnepumeHm:  W3y4YCHHE OOpa3lOB BEIIECTB METAIOB U
HEMETAJIJIOB, B3aWMMOJICHCTBUE THUIPOKCHAA IIMHKA C PACTBOpAMH KHUCJIOT H
IeJI0Yel, TMPOBEICHUE OIBITOB, WUIIOCTPUPYIOIMIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peakiuii (ropeHue, peakiiuy pas3iokKeHUs, COSTUHECHHUS).

Mexcnpeomemmoie ceasu



Peanuzanusa mexnpenMeTHBIX CBS3€d MpU HU3YYEHUM XUMHUM B 8§ Kiacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOJNIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHUM, TaK W MOHSTHUH, SIBIISIIOIIUXCS CUCTEMHBIMM JUISI OTAECIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI' O LIMKJIA.

OOuue ecTecTBEHHO--HAY4YHbIC MOHATHUS: HAyUYHBIA (PaKT, TUMOTE3a, TEOpHs,
3aKOH, AaHaJIW3, CHUHTE3, KJiIacCU(pUKAIMs, TEPUOIUIHOCTh, HaOII0IEHUE,
AKCIIEPUMEHT, MOJIEITUPOBAHNUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusuKa: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUM 3apsiji, BEIIECTBO, TEIO0, OO0BEM,
arperaTHO€ COCTOSIHUE BENIeCTBa, Ta3, (U3UYECKUE BEIUYUHBI, E€IUHUIIBI
M3MEPEeHMs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, Apixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpPAJIbI, TOPHBIE TTOPO/IbI, TIOJIE3HBIE
HCKOIAaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC BemnrecTtBO M XUMHUYECKasl peaKkuusi

[lepuonnueckuii 3akoH. [lepuoanueckas cucreMa XMMHUYECKUX IJIEMEHTOB /.
N. MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KATbLUS U UX COCTUHEHUM
B COOTBETCTBHUH C MOJIOKEHUEM JIEMEHTOB B [Ilepnoanueckoit cucteMe u CTpOCHUEM
HUX aTOMOB.

CtpoeHue BemiecTBa: BHUIAbl XMMHUYECKOW CBS3U. THUIBI KPUCTAJIIMYECKUX
pPElIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKON PEUIETKU U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukanms m HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMUYCCKUE
CBOMCTBa BEUIECTB, OTHOCAIIMXCA K PA3JAYHBIM KjlaccaM HEOPTaHWYECKUX
COCIMHEHUMN, TEHETUYECKas CBSI3b HEOPraHUUYECKUX BEIIECTB.

Knaccudukanys XuMU4ecKuX peakivil 1Mo pa3IMuHbIM MpHU3HaKaM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMU BENHIECTB, MO TeIioBoMy 3(hQeKTy, Mo
W3MEHEHUIO CTEMEHEW OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, 0 OOPAaTHUMOCTH, IO
YYACTHIO KaTallu3aTopa). JK30- U SHAOTEPMUUYECKHUE PEAKIINH, TEPMOXUMHUUECKUE
ypaBHEHHUS.

[Tonatne o ckopocTH XUMHYecKOW peakuuu. [loHsTue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMHUUECKUX peakiusx. [IoHATHE O TOMOTE€HHBIX U TeTepOreHHBIX
peakuusax. [lousatue o karanuse. [lonatue o xumuueckom paBHoBecuu. MakTopsl,
BIIMSIFOIIME HA CKOPOCTh XHMHUYECKONM PEAKIUM U TOJIOKEHUE XHUMHUYECKOIO
paBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLUHU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON peakuuu. CocraBnenue YPaBHEHHU U



OKHCJIUTEIbHO--BOCCTAHOBUTENBHBIX  PEAKIUA C  HKCIOJb30BAHMEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOTUTUIECKON AUCCOIUALUN. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katuonbl, aHnonsl. MexaHu3M JHCCOIMAIIMK BEHIECTB C Pa3JIMYHBIMU BHUIAMHU
xumuyeckon cBsizu. Crenens gucconuanuu. CUIbHbBIE U CI1a0bIe SJIEKTPOTUTHI.

Peakuun noHHOro oOMeHa. Y CIoBUs MPOTEKAHUS PEeaKIUii HOHHOTO 0OMEHa,
MOJIHBIE Y COKpall€HHbIE HWOHHbIE ypaBHEHUs peakuuid. CBoOWCTBAa KHUCIOT,
OCHOBAHH U COJICH B CBETE MPEACTABICHUHN 00 AIEKTPOTUTHICCKON TUCCOITUAITUH.
KauecTBenHble peakiiu Ha UOHBL. [[OHSATHE O TUAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:
O3HAKOMJICHHE C MOJCIISIMH KPUCTAUTMICCKUX PEIIETOK HEOPTaHWISCKUX

BEIIECTB — METAJUIOB M HEMETauloB (rpadura M anMasa), CIOXKHBIX BELIECTB
(x10puna HaTpus), UCCIETOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakiuu OT
BO3ACHCTBHUA  PA3NMUHBIX  (PAKTOPOB, MCCIENOBAHUE  DJIEKTPOIPOBOAHOCTH
pPacTBOPOB BEUIECTB, MpOIlecca TUCCOLMAIIMN KUCIIOT, IEeI04Yel 1 coiel (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEO MATEPUAIOB), MPOBEAECHUE OMNBITOB, WIUTOCTPUPYIOLIUX
MIPU3HAKHU IPOTEKAHUS PEaKLUii HOHHOTo oOMeHa (00pa3oBaHHE 0CaIKa, BbIIEIECHUE
ra3za, oOpazoBaHUE BOJbI), OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pPEAKUUN (TOPEHHE, PEaKLMHU pa3JIoKEHUs, COCIUHEHNS),
pacno3HaBaHHE HEOPIaHMYECKUX BELIECTB C IIOMOIIbIO KAYECTBEHHBIX PEAKIM Ha
MOHBI, PEIICHNUE IKCIIEPUMEHTAIbHBIX 3aa4.

Hemertanibl U MX cOeIMHEHUSA

OO6mas xapakTepuctuka rajaoreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTeNeHU OKuciaeHHs. CTpoeHue M (PU3NYECKHE CBOMCTBA MPOCTHIX
BELIECTB — rajoreHoB. XMMHUYECKHE CBOWCTBA HA ITPUMEPE XJIopa (B3auMOIeCTBUE
C MeTaJulaMM, HeMeTaulaMHy, Iesodamu). Xioposogopona. CossiHas KHUCIOTa,
XUMHYECKUE CBOMCTBa, IMOJy4YeHUE, NpuMeHeHue. [JlelicTBue xJjiopa W
XJIOPOBOZOPO/Ia Ha OpPraHU3M YelloBeKa. BaxkHelIre XJI0puasl U UX HaXOXKAEHUE B
IIPUPOJIE.

O6mas xapakrepucthka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepHbIE CTemNeHU okucieHus. CTpoeHne M (PU3MUECKHe CBOICTBa
MPOCTBIX BEILIECTB — KUCJIOPO/Ia U Cepbl. AJUIOTPOMHbIE MOAU(PHUKALIMN KUCIOPOAa U
cepbl. XHUMHUYECKHE CBOMcTBa cepbl. CepoBOAOPON, CTpOCHHE, (PU3UYECKHUE H
XUMHUYECKHE CBOMCTBA. OKCHABI Cepbl KaK IPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gu3ndeckue 1 XuMUYecKre CBOMCTBA (00IIME KaK MPEICTaBUTEIS
KJlacca KUCIOT U crnenuduyeckue). XUMMUYECKUE PEAKLUH, JIekKallue B OCHOBE
MIPOMBIIIVIEHHOT'O CIOcO0a MOJy4YeHUs CepHOM KHUCIOThL. lIpumeHeHue cepHOM
KUCIOTHl. CONM CEpHOM KHCIOThI, KAayeCTBEHHAash peaklMs Ha CyJIb(aT-uoH.



Haxoxnenue cepsl u €€ coeavHEHUW B Ipupoae. XUMHUUYECKOE 3arps3HEHUE
OKpYXalollel Cpenbl COCIUHEHUAMH Cepbl (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE
BO3/lyXa U BOAOEMOB), CIIOCOOBI €0 MPEOTBPAIIICHUS.

OO6mras xapaxkTepucTtuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHsS. A30T, paclpocTpaHEHUE B MPHUPOJE,
busnueckue U xumMrueckue cBorctra. Kpyrosopor a3ora B npupojae. AMMHAK, €ro
(du3nyuecKue 1 XMMUYECKHE CBOMCTBA, MoinyyeHue u npuMmenenne. Conu aMMOHMUS,
ux (pU3MUEecKue U XMMUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas! peakuus Ha
MOHBI aMMOHHS. A30THasi KUCIIOTa, €€ MONydeHue, (PU3UUYECKHEe U XUMUYECKUE
cBoiicTBa (0OOlIME KaK NpPEACTaBUTENs Kilacca KHCIOT M CHEelU(pHUYECcKHe).
Hcnonap3oBanre HUTPATOB M COJICH aMMOHUS B KQU€CTBE MUHEPAIBHBIX YI0OPEHHUH.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIeH cpellbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIU, 3arps3HEHUE BO31yXa, MOuYBbl M BOMOEMOB). docdop, amioTporHbie
Monudukauuu docdopa, puznueckue u xumuueckue cpoiictBa. Oxcun gochopa
(V) u dpochopnas xkucinora, GuU3MYECKUE U XUMHUUYECKHE CBOWCTBA, MOJy4YCHUE.
Hcnonb3oBanue (pochaToB B KaueCTBE MUHEPATIbHBIX YI00PEHHIA.

O6mas xapakrepucthka 371eMeHTOB [VA-rpynmbl. OCoOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIEHHUS. Y TJIEPO, AJTUIOTPOIHbIE MOAU(DUKALIUY,
pacnpocTpaHeHHe B NpUpoze, PU3NIECKUE U XUMUYECKUE CBOMCTBA. AJCOPOLHUAL.
Kpyrosopor yrmepoma B mnpupoae. Okcuasl yriaepoja, uX ¢GU3HYSCKHE U
XUMUYECKHUE CBOMCTBA, IEWCTBUE HA )KUBbIEC OPTaHU3MBbl, I0Jy4YECHUE U IPUMEHEHUE.
DKoJoruyeckue NpoOsieMbl, CBsi3aHHble ¢ okcuaoMm yriaepoga (IV), rumoresa
1J100aJIbHOTO MOTETUICHHS KIMMaTa, MapHUKOBBIN d(PdekT. YTrobHas KUCIOTa U €€
CONU, WX (PU3NYECKHEe M XUMHUYECKHE CBOICTBA, IMOIYYEHUE U NPUMEHEHHE.
KauecTBeHHast peakiusi Ha KapOoHaT-HOHBI. Vcnonp3oBaHue kapOOHATOB B OBITY,
MEIULUHE, TPOMBIIIJIEHHOCTH U CEIIbCKOM XO035HCTBE.

[lepBoHavabHbIE MOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, ITWIEH, alleTUIeH, 3TaHOJ, TIUIEPHUH, YKCYCHAsl KUCIIOTa).
[IpupogHbie HMCTOYHUKHU YIIIEBOJOPOAOB (Yrojib, MNPUPOAHBIN Ta3, HePTh),
MPOAYKThl UX MepepaboTku (O€H3MH), UX pOJib B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaKHBIX BEILIECTBAX: )KMpaX, O€NKax, yriaeBojax — U ux
poaM B OKM3HM 4eloBeKa. MarepuanbHOE€ €IUHCTBO OPraHMYECKUX U
HEOPTraHWYECKUX COCTMHECHUH.

KpemHunii, ero ¢usnueckue © XUMHUYECKHE CBOMCTBA, IMOJYYEHUE U
npumeHeHue. CoeuHeHUs] KpeMHUs B ipupojae. O0uue npeacTaBieHus 00 OKCUie
kpemHaust (IV) u kpemuueBoil kuciore. CUIUKaThI, UX WCIOIb30BaHUE B OBITY, B
MIPOMBIIIVIEHHOCTU. Ba)kHelIne CTpouTeNbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, O0eToH, kene300eToH. I[IpoOneMbl 0e30MacHOrO  MCIOJIB30BAHUS



CTPOUTENBHBIX MATEPUAIIOB B MIOBCEIHEBHOM KU3HU. XUMUYECKUU IKCNEPUMEHM '
M3y4yeHHUE O00pa3lioB HEOPraHWYECKUX BEIECTB, CBOWCTB COJSIHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIUi Ha XJIOPUJI-MOHBI U HAOJI0ICHUE MPU3HAKOB
WX TIPOTEKAHWs, OMBITHI, OTpaXKaronue (U3NYECKUe W XWMHUYECKHE CBOMCTBA
TAJIOTEHOB M WX COCAMHEHHWH (BO3MOXKHO HCIOJIB30BAaHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMy XJIOPHI0B (TaJOTeHUI0B), 03HAKOMJIEHHE C 00pa3aMu
ceppl M €€ COCIWHEHUSIMH (BO3MOXKHO MHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HaOJII0/IeHHE TIpoliecca OOyTMBaHUs caxapa IMoj JeHCTBUEM KOHIIEHTPHUPOBAHHON
CEpHOM KHCIIOThI, U3yYEHUE XUMUUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KUCIIOTHI,
MIPOBEICHNE KaueCTBEHHOW PEaKIMU Ha CyJIb(aT-uoH U HaOII0IeHNEe TIpU3HaKa e
NPOTEKaHus, O3HAKOMIIEHHE C (PU3MYECKHMHU CBOMCTBaMHU a30Ta, gochopa u ux
COeMHEHUN (BO3MOYXHO HCIIOIh30BAHUE BHUIEOMATEPHAIIOB), 00pa3liaMyi a30THBIX
u pocopHBIX ymoOpeHui, MoaydeHHe, COOMpaHue, pacro3HaBaHUE M H3YUCHHUE
CBOMCTB aMMHaKa, TPOBE/ICHNE KAYECTBEHHBIX peaKIii Ha HOH aMMOHUs U ocdat-
MOH Y U3y4YE€HUE IPU3HAKOB UX MPOTEKAHUS, B3aUMOAEHCTBUE KOHIEHTPUPOBAHHOM
AQ30THOM KHCJIOTBI C MeIbl0 (BO3MOXKHO UCIIOIb30BaHUE BHUIEOMATEPUAIIOB),
M3y4eHUE MOJieNied KpUCTAUNIMUECKUX PeIIETOK anmasza, rpadura, QysiepeHa,
03HAKOMJIEHHUE C MPOLIECCOM aJICOPOIIMHU paCTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM
yriaéM M YCTPOHMCTBOM NPOTHMBOrasa, MOJydeHHe, COOMpaHHe, pacro3HABaHUE W
M3yYEHHUE CBOMCTB YTIJIEKUCIOrO rasza, MPOBEJACHUE KAYECTBEHHBIX pEAKUUA Ha
KapOOHAT M CHJIMKAT-HOHBI U U3y4YEHHUE MPU3HAKOB UX MPOTEKAHMSI, O3HAKOMIICHUE
C TPOIYKIMEH CUIMKATHOM NPOMBIIIJIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3az1a4 o reMe «BakHelIlne HeMeTalJIbl U UX COSTUHEHUS.
MeTaJibl U MIX COeTMHEHUS

OO6m1as xapakTepucTUKa XUMUYECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU
ux mnosoxkeHus B Ilepuomnueckoi cucreMe xumMudeckux odiemeHtos . .
MenpneneeBa u crpoeHusi aromoB. CTpoeHue meramioB. Meraiuueckas CBSI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemérka.  DJNEKTPOXMMHYECKUM  pAl
HanpspKeHU MeTaiioB. PU3NYecKre U XMMHUYECKHE CBOMCTBA MeTauioB. O0ume
CHOCOOBI MONYy4eHUS MeTauioB. IIOHATHE O KOpPpO3MM METAIIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTajb, YyryH, JIOPATIOMUHUN, OpOH3a)
U UX MIPUMEHEHUE B OBITY U MPOMBIIILIIEHHOCTH.

[{emounble mMeTamubl: MonokeHue B [lepruoauyeckoil cucTeMe XMMHYECKHUX
aneMeHToB /. 1. MenpaeneeBa, CTpoeHUE UX aTOMOB, HaXxOXIAEHHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kanusd). OKCcuasl u
TUAPOKCHJIBI HATPUA U Kaius. [[puMeHeHne EeT0YHbIX METAJUIOB U UX COCTMHEHU.

[[lenoyHO3EeMENBbHBIE METAUIBI MAarHMM W KaJbLUWW: [OJIOKEHUE B



[Tepuonnueckoii cucteMe XuMu4eckux 3yemMeHToB . . MenneneeBa, cTpoeHHe X
aTOMOB, HaXOXJIeHUE B npupoae. PU3nyecKkne U XMMUYECKUE CBOMCTBA MarHus U
Kanbliys. BaxkHeine coeTuHeHUs Kaablus (OKCHT, TUAPOKCHI, COIH). JKECTKOCTD
BOJIBI U CITIOCOOBI €€ YCTpaHECHHS.

AJtoMUHUI: TIos0keHue B [lepuoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHUE aroMa, HaxoxJaecHue B npupoaec. duszuyeckue u
XUMUYECKUE CBOMCTBA altoMUHUS. AMGBOTEpHBIE CBOMCTBA OKCHIA W THIAPOKCHIA
ATIOMUHUSL.

Keneso: monoxenue B [leppognueckor cucteMe XMMHUYECKHUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpoeHHME aTroMa, HaxoxiaeHue B npupone. Dusznyeckue u
XUMHYECKHE CBOMCTBA xkene3a. OKCcHbl, TuapoKcuabl U conu xenesa (I1) u xenesza
(IIT), wux cocraB, cBOWCTBA U TOJNy4YeHUE. Xumuueckuil IKCHEPUMEHM '
O3HAKOMJICHHE C 00pa3llaMyd METAJIJIOB U CIUIaBOB, WX (PU3UYECKUMHU CBONMCTBaMH,
M3yYCHUE PE3yJbTAaTOB KOPPO3UM METAIIOB  (BO3MOXHO  HCIIOJIb30BaHUE
BHJIECOMATEPHUAIIOB), OCOOEHHOCTEN B3aUMOJECHCTBUS OKCHUA KaJbI[Us U HATPUS C
BOJIOM (BO3MOKHO HCIIOJIB30BAaHUE BUIECOMATEPUAJIOB), HUCCJIEAOBAHUE CBOICTB
AKECTKOM BOJIbI, TPOLIECCA TOPEHUS JKelle3a B KUCIOPOA€e (BO3MOKHO UCIIOIb30BAHUE
BHJIEOMATEPHUAIIOB), MPHU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIM Ha HOHBI:
MarHus, KaJbllus, aqroMHHUS, IuHKa, >keneza (II) m xenesa (III), memu (II),
HaOJII0JICHUE M ONHCAaHHWE TPOIIECCOB OKpaIlIMBAaHUS IJIAMEHU HWOHAMH HaTpHS,
KMl ¥ Kajdblus (BO3MOXHO HCIOJIb30BaHHE BUIECOMATEPHUAIOB), HCCIIEIOBAHUE
aM(oOTepHbIX CBOMCTB THAPOKCHAA ATIOMHHUS U THIPOKCHIA IIMHKA, PEIICHUE
AKCHEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeillre MeTauibl U UX COEUHEHUS».

XuMHS U OKpPYKAKOIIAs cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM >KM3HM YeEIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBasi momorp mnpu
XUMUYECKUX 0KOTrax U OTPaBICHHUSIX.

XUMHUYECKOE 3arps3HEeHUE OKpY’Karollel cpeibl (MpeaelibHasi AOoMycTUMas
KOHIIeHTpalus BeulecTB, Aanee — [1JIK). Ponb Xxumun B pelieHnn 3KOIOrHYeCKUX
pooeMm.

XumuuecKkuii IKcnepumenm:
U3y4eHre 00pa3iioB MaTEPHUAIOB (CTEKIIO0, CIUIaBbl METAJLJIOB, MOJTMMEPHBIE

MaTepHabl).

Mexcnpeomemmoie ceasu

Peanuzanus MeXnpenMETHbIX CBsI3€d NMpU M3YYEHHH XUMHH B 9 Kiacce
OCYIIECTBJISICTCS. 4epe3 HCIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TIOHITHUH, SBIISIOMIUXCS CUCTEMHBIMU JJIS OTIAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO 1IUKJIA.



OO0mue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAYYHBIM (DaKT, TMIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kilaccuukamus, TMNePUOTUIHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJElNb, SIBJICHUE, MapHUKOBBIN
s PeKT, TEXHOIOT U, MaTepUAIbI.

®dwusuka: MaTepus, aToM, dJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJTU/I, U30TOIIBI,
PaANOaKTUBHOCTb, MoOJIeKya, AIEKTPUYECKUM 3aps, POBOHUKH,
MOJYNPOBOJHUKY, JTUDIIEKTPUKH, (DOTOINEMEHT, BEHIECTBO, TeJ0, OOBEM,
arperaTHoe COCTOSIHHE BEI[ECTBa, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAIIIMYECKAST
pemérka, CruiaBbl, (pU3MUECKHe BETUYMHBI, €IUHHUIBI U3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHEThI, 3BE3/1bl, CONHIIE.

buonorusi: ¢orocunres, avixanue, Ouocdepa, 3KOCUCTEMAa, MHUHEPAIbHBIC
y100pEeHUsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE TIOPOIbI, TTOTE3HBIE
HCKOIIaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.



PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHSA MPOrPaMMbl OCHOBHOTO  OOIIIEro
o0pa30oBaHUs JOCTUTalOTCs B XO/A€ OOY4YeHHS XUMHUH B €IUHCTBE y4eOHOU W
BOCIIUTATEILHON JIEATEIHPHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHICKUMHU
COIIMOKYJIBTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMHU, TPHHITHIMA B
oOmiecTBe mMpaBWJIaMH W HOPMaMHu TMOBENEHHS M CIOCOOCTBYIOT IMpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLMAIN3AIINN 00 yJatOIIUXCSl.

JIndHOCTHBIE ~ PE3yNbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJIICTBOBAaTbCS CHUCTEMOW TIO3WTHBHBIX I[EHHOCTHBIX OpHUCHTAMA U
paciIMpeHne OTbITa ICATETHPHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) nDaTpuoTHYeCKOro BOCIHMTAHHWS. IICHHOCTHONO  OTHONICHUS K
OT€UYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY H HAy4YHOMY HAacJEIHIo,
MOHUMAHUS 3HAYEHUS XUMUYECKOM HAayKHM B JKU3HH COBPEMEHHOI'0 OOIIECTRBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MHGpOpMAIMel O MePeOBbIX JOCTHXCHUSAX U
OTKPBITUSIX MHUPOBOW M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX
3HAHUAX 00 YCTPONCTBE MHpa M OOIIECTBA; 2) IPa’KAAHCKOTr0 BOCIUTAHNS

NPEACTaBICHUS O COLMAIBHBIX HOpMax W TMpaBUIaX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCIEAOBATENbCKOW,  TBOPYECKOW M JIPYrUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOW COBMECTHOW MESITENBHOCTH IMpHU
BBITIOJTHEHUM Y4Y€OHBbIX, T[TO3HABATEIbHBIX 3a/7a4, BBIMIOJIHEHUU XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHNN YIEOHBIX MPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHHIO
Y B3aMMOIOMOIIH B IIPOLIECCE ATON YUeOHOH JIeATeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAECHUE M IOCTYIKHM CBOMX TOBAapUUIIEH C MO3UIMUM HPABCTBEHHBIX U
NPaBOBBIX HOPM C YYETOM OCO3HAHHUS IOCIEACTBUH MOCTYNKOB; 3) HMEHHOCTH
HAYYHOI0 TO3HAHUS. MHPOBO33PEHUYECKHE TMPEIACTABICHUS O BEIIECTBE U
XUMUYECKOUN peaKu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U COCTaBJISIOIINE OCHOBY JJISI TIOHMMAaHUs CYIIHOCTH HAyYHOW KapTUHBI MU,
MpeACTaBIICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPObI, B3aUMOCBS3SX
YeJIOBEKa C MPUPOIHOM Cpe1oi, O pOJIM XMMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
MO3HABATEIbHbIE MOTUBHI, HAIIPABJICHHbBIE HA MOJYYE€HHE HOBBIX 3HAHUU 110 XUMUH,
HEeoOXonuMble IS OOBSICHEHHs HaONMI0laeMbIX TMPOLIECCOB U  SIBIICHUH,
MO3HABATENHLHON, MH(DOPMAIMOHHOM W YUTATEIBCKOM KYJIBTYPBI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl ¢ y4EeOHBIMH TEKCTaMHU, CIPABOYHOMN



JIUTEpaTypor, JOCTYNMHBIMM TEXHHUUYECKUMH CpPEICTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUI; THTEPEC K 00YUEHUIO U MTO3HAHUIO, JTI0003HATEIbHOCTh, TOTOBHOCTD U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOW W  HMCCIEI0BATEIHCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHS OOyYEHHS B
JlaJIbHEUIIIEM;

4) ¢dopmupoBaHus KyJbTYPbl 30POBbSI. OCO3HAHHE IICHHOCTH J>KH3HH,
OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha 370pPOBBIA 00pa3
’KU3HU, OCO3HAHUE MOCIEICTBUIN U HENPUITHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIs, HApPKOTHUKOB, KYpEeHHs), HEOOXOAUMOCTH COOJIOJCHUS TPaBUII
0e30macHOCTH TpHU OOpaIIeHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY M pPeabHOI
KM3HH;, 5) TPYAOBOr0 BOCHHMTAHMA: HWHTEPEC K TPAKTUUYECKOMY H3YYCHUIO
npodeccuil ¥ Tpyaa pa3IMyHOro pojJa, yBaXKeHHUE K TPYY U pe3yjIbTaTaM TPYAOBOH
JESITENbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHMS MPEIMETHBIX 3HAHUU 10
XUMHUH, OCO3HAHHBI BBHIOOp WHIAUBUIAYAIbHOW TPACKTOPUU MPOAOIIKEHUS
o0pa3oBaHHd C Y4YE€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTM K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YycrnemHo mnpodeccuoHanbHOM
JESTENbHOCTU U Pa3BUTHS HEOOXOJUMBIX YMEHHUI, TOTOBHOCTh aJallTUPOBATHCS B
npodeccHOHaTbHON cpee; 6) IKOJOrHYeCKOro BOCHUTAHHMA: DKOJIOTHYCCKH
L[EJ1ECO00Pa3HOE OTHOLIEHUE K NPHUPOJE KaK UCTOYHUKY >KM3HU Ha 3eMJIe, OCHOBE
e€ CyllecTBOBaHMS, TOHUMAaHHE IIEHHOCTH 3J0pPOBOTO W 0e30macHoro odpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS MPaBUI 0€3011aCHOTO
MOBEACHUSI MpU padoTe C BEUIECTBAMM, a TAKXKE B CUTYALMSIX, YrPOKAIOIIUX
3I0POBbIO U KM3HU JIOJEH; CHOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJydaeMble MpHU
M3YYEHUU XUMUH, JJI1 PELlIEHUs 3a/]ad, CBSI3aHHBIX C OKPYXaloleld MpUpPOIHON
Cpeloil, JUisl TOBBIIIEHHUS YPOBHSA 3KOJIOTMYECKOW KYJIbTYPBl, OCO3HAHMS
IJI00AJIBHOIO  XapakTepa »3KOJOTMYECKMX MpoOJieM U IyTed HX pelIeHUs
IIOCPEICTBOM ~ METOJOB  XUMHH, SKOJIOIMYECKOTO  MBIIUIEHUS,  YMEHUS
PYKOBOJICTBOBAThCSI MM B TI03HABATEIIbHOW, KOMMYHUKATHBHOW W COLIMAJIHLHOMN
MPaKTHUKE.

METAINPEJMETHBIE PE3YJIBTATDBI

B cocraBe wmeranpenMETHBIX PE3YJIbTATOB BBIJIEISIOT 3HAYUMMbBIC IS
(dbopMHpOBaHUS MUPOBO33PEHUS 00IICHAYYHbIE MOHATHUS (3aKOH, TEOPHUs, IPUHIUII,
runore3a, (akT, CHUCTEMa, I[POLECC, OKCIEPUMEHT U JIPYyroe.), KOTOpbIe
HCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MpEAMETax M MO3BOJISIIOT Ha
OCHOBE 3HaHUM U3 3TUX NPEIMETOB (POPMUPOBATH MPEICTABIECHUE O IEJIOCTHOU
HAy4YHOM KapTUHE MHpa, U YHUBEpCaJIbHbIC Y4eOHbIE NEeHCTBUS (MIO3HABATEIbHbIE,
KOMMYHHUKAaTHBHbBIE, PETyJSITUBHBIE), KOTOpble O0OecreunBaroT (OpMHUpPOBAHUE



TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO Y4eOHOMN
NEATEIBbHOCTH.

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YueOHbIe AeiicTBUSA ba3oBbie

JIOTHYeCKHe 1eliCTBUSA:

YMEHHUSI HCIOJb30BATh IPUEMBI JIOTUYECKOTO MBILIIJICHUSI IIPU OCBOCHUU
3HAHMUM: PaCKPBIBaTh CMBICI XUMHUYECKUX TMOHSITHH (BBIACIATh UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aMMOCBS3b C JAPYTMMH MOHSTUSMH), HCIOJIH30BATh
MOHATHS 711 OOBSACHEHUS OTIEIbHBIX (DAKTOB U SIBJICHUH, BBIOMpATh OCHOBAHUS U
KpUTEpPUH 7151 KJacCU(UKAIMM XUMHUYECKHX BEUIECTB UM XHMHYECKHX PEaKLUH,
YCTaHABIMBATh TMPUYUHHO-CIEACTBCHHBIE CBSA3M MEXIYy OOBEKTAMHU HW3YUYCHHS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIE, I€yKTUBHBIE, [0 AHAJIOIUH),
JIeNaTh BBIBOJBI U 3aKJIFOYEHUS; YMEHUE IPUMEHATD B IPOLIECCE MIO3HAHMS IIOHATHUSA
(mpenMeTHBIE ¥ METalpeIMETHbBIE), CHUMBOJUYECKHE (3HAKOBBIE) MO/IEIH,
UCIOJIb3yeMble B XHMHH, MPEOOpPa3OBbIBATH IIUPOKO MNPUMEHSIEMbIE B XHUMHUHU
MOJI€NIbHBIE MPEACTABICHUS — XMMHUYECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKas
dbopMyna M ypaBHEHME XHUMHUYECKOW peEaKkUMM — TMPU PEIIeHUH Y4eOHO-
ITO3HABATEIBHBIX 337a4, C YYETOM ITUX MOZEIBHBIX MPEICTABICHUN BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH M3Y4a€MbIX OOBEKTOB — XUMUYECKHX
BELIECTB U XUMHUYECKUX PEAKLNM, BBISBIATH OOLIME 3aKOHOMEPHOCTH, TPUYUHHO-
CJIEZICTBEHHBIE CBS3U U NIPOTUBOPEYMS B U3yUAEMBIX POLIECCAX U SBJICHUSIX.

ba3oBble ucciaenoBare/bCKue J1elicTBUA.

YMEHHUE MCIIOJIb30BaTh MOCTABIICHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMEHTA
MMO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JIIT (POPMHUPOBAHUS THUIIOTE3HI 110 TIPOBEPKE
MPaBWJIBHOCTH  BBICKA3bIBAEMBIX  CYXKJICHHH; TIPUOOPETEHHWE  OIbITa IO
IJIAHUPOBAHUIO, OpPraHU3alldd U TPOBEACHUIO YYEHUYECKHUX HKCIIEPUMEHTOB,
yMEHHE Ha0II0/IaTh 3a XOJOM MPOIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro
pe3yabTar, popMynupoBaTh 0000IIEHUS U BBIBOBI MO Pe3yJIbTaTaM MPOBEAEHHOTO
OTbITA, UCCIIEIOBAHUS, COCTABIISATh OTUYET O MPOEIaHHOMN padoTe.

Pabora c undopmanmeii:

YyMEHUE BBIOWpATh, AaHAJIU3UPOBATH U HMHTEPNPETUPOBATH HH(POPMALIIO
Pa3IMUHBIX BUJIOB U (HOPM MPEACTABICHUS], TTOJY4YaEMYIO U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUS, CIPABOYHBIC
mocobus, pecypcbl MHTEepHeTa), KPUTHYCCKH OIICHUBATh NPOTHUBOPCUMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

YyMEHHUE TPUMEHATHh Pa3IMYHbIe METOJbI W 3alpoChl MPU TMOUCKE U OTOOpE
“HpOpMAIIMM M COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAUMBIX [l BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMpPEAeTIEHHOTO TUIA, TPUOOPETEHHUE OIbITA B
0o0JlacTU  UCIOJIb30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTUH,



OBJIaJICHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBIOMPATh ONTUMAJIbHYIO (POpPMY Ipe/ICTaBICHU UH(DOPMAUU 1
WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOXKHBIMM CXEMaMH, JIHarpaMMamu,
apyrumu  GopmMamu Tpadukd M MX KOMOWHAIMSIMH; YMEHHE HCIOJIb30BaTh U
aHaJIM3UpOBaTh B Tpolecce Yy4yeOHOW M UCCIIENOBATENbCKON JeATENbHOCTH
nHGOPMAITUIO O BIUSHUHM MPOMBIIIJIEHHOCTH, CEIBCKOr0 X035HUCTBAa U TPAHCIOPTa
Ha COCTOSIHUE OKPY>KaIoIllel MPUPOIHOM CpeIbl.

KoMMyHuKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe JeiCTBUS:

yMEHUS 33]1aBaTh BOIPOCHI (B X0/1€ Juaiora u (Win) JUCKYCCUH) 1O CYIIECTBY
oOcyxmaaeMoi Tembl, (OpPMYIUPOBATH CBOM TMPEIJIOKECHUS] OTHOCUTEIHHO
BBINIOJIHEHUS TMPEMJIOKEHHOW 3aJlayd; YMEHHsI TMPEACTaBISATh IMOJyYEHHbIE
pe3ynbTaThl MO3HABATEIBHOM JESATENHHOCTH B YCTHBIX W NUCBMEHHBIX TEKCTaX;
JieNlaTh TMPE3EHTALMIO PE3YJbTaTOB BBIINOJIHEHUS XHMHYECKOIO0 3KCIEpHUMEHTa
(JtabopaToOpHOr0 OIBITA, JAa0OPATOPHOM pabOThI MO HCCICIOBAHHIO CBOWMCTB
BEIIECTB, y4€OHOT0 IPOEKTa); YMEHHUS YU€OHOr 0 COTPYJHUUECTBA CO CBEPCTHUKAMU
B COBMECTHOM MO3HABATEIILHOM U UCCIIEN0BATEIBCKON IESITEIbHOCTU IIPU PELLIEHNUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIIACOBAHUS
no3uuui (00CyxaeHusi, OOMEH MHEHHUSIMHU, «MO3TOBbIE€ HITYPMbI», KOOPAUHALIMS
COBMECTHBIX JI€MCTBUM, OIPEHAECIICHUE KPUTEPUEB [0 OLEHKE KaudecTBa
BBITIOJTHEHHOUN paOOThI U IPYTHE).

PeryasiTuBHbBIC YyHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITENIbHO ONpPENeNATh eI JEATEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBIISITh, KOHTPOJIMPOBATh U NPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BEIOMpATh Hanbonee 3(pGeKTUBHBIE CIIOCOOBI pelIeHNs YUeOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSITEIbHO COCTAaBIATh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  aJITOPUTM  JECUCTBUM IIPYM BBIIIOJIHEHUM 3aJaHUM C Y4YETOM
MOJIYYCHUS] HOBBIX 3HAHUUA 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBaX M PEAKILHUsX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOIO pE3yJibTaTa 3asBJICHHON LEJIH, YMEHUE
MCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUM 3aJaHUM.

HHPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMETHBIX pe3yJbTAaTOB [0 OCBOEHHUIO 0053aTEIbHOrO
COJIEp>KaHMsI, YCTAHOBJIEHHOrO JaHHOW (enepanbHOM paboueld Mporpammoi,
BBIJICJIAIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAy4HbIE 3HAHUS, YMEHUS U CHOCOObI
nehcTBuil, cnenupuyueckue IS NpeaIMETHOW obnacth  «XUMHS», BHIbI
NESATENbHOCTH IO  MOJYYEHHWIO HOBOI'O  3HAHUS, €ro HMHTEpIpEeTaluH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYAIUsIX.

K xoniy oOy4enus B 8 kj1acce nmpeIMeTHBIC PE3yIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



PacCKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX MOHSATHN: aToM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpPOJIHAST M1 HEOJHOPO/AHAs), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO dJIEMEHTa B COCTUHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCIJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJICHMS, XUMHUUYECKasl peakius, Kiaccupukanus peakiuil: peakiuu
COCIMHEHUS, PEaKIMU pa3JIoKEHUs, PpEeaKIMu 3aMelleHus, peakIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKLIMH, TEII0BOU AP (PEKT peakium,
SJIPO aToMa, SJIEKTPOHHBIN CJIONW aTOMa, aTOMHAs OpOUTalb, PaInyC aTOMa,
XUMUYECKasi CBS3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAsl CBS3b, HOHHAS
CBSI3b, HWOH, KAaTHOH, AaHUOH, pAacTBOpP, MaccoBasi JOJs BEIIEeCTBa
(MporieHTHAs! KOHIIEHTpAIUs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH W
MPUMEHSTH 3TU NOHATHUS MPU ONMCAHUK BEUIECTB U UX MPEBPAILCHUII;
UCIIOb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTaBiieHUSI (opmyl
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

OIPEAENATh BAJIGHTHOCTh aTOMOB SJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCJCHMS  DJEMEHTOB B  OWHApPHBIX  COEAWMHEHMUSX,
MPUHAISKHOCTh BEIIECTB K OMNpEeAeIEHHOMY KJacCy COEIWHEHHM II0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT W MOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

packpeiBath cmbica [lepmommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJAUYECKOM 3aBUCUMOCTU CBOMCTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJiokeHus B [lepuoanueckoil cucreme,
3aKOHOB  COXPAHEHHMSI MacChl  BEIECTB, TOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISPHOTO YU€HHUsI, 3aKOHa ABOraipo;

ONMCHIBATh W XapakTepu3oBaTh TabOaumuHyto ¢opmy I[lepuoguueckoit
CUCTEMbl XHMMHMUYECKHUX DJJEMEHTOB: pa3jiuyaTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpymnmna)y», maneie u
OOJbIIME TEPHUOJbl, COOTHOCUTH OOO3HAYEHUs, KOTOpble HMEIOTCS B
tabnuie «llepuoguueckass cucteMa XuMU4eckux a3viemeHToB J[. .
MeHnneneeBay C UHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsijl A/ipa, o01Iee YUCIIO JIEKTPOHOB U
pacrpeenieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHYECKUE PeaKuu (M0 YUCIY U COCTaBy YYACTBYIOIIUX B pPEAKIUU
BEIIIECTB, M0 TETIOBOMY (D PeKTy);



XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUYECKUE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKAsl OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUAUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Ka4Y€CTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIPEBpalllCHU B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa Mo (opMmyie COoeauHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOU pEaKIUH;

IPUMEHSATh OCHOBHBIE ONEPALlUU MBICIUTEIbHON JAESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O00O00ILEHUE, CHCTEMAaTU3alLUI0, KIACCU(PUKALHUIO,
BBISIBJICHUE NPUYMHHO--CJIEICTBEHHBIX CBSI3€H — JUISl M3YYEHHUs CBOWCTB
BEUIECTB M XHMHUYECKHX pEaKIMil, EeCTECTBEHHO-HAYYHbIE METOJIbI
NO3HAHUSA — HAONIOZCHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHbIA U MBICIICHHBIN);

CJIEZIOBATh MPaBUJIaM MOJIb30BAaHUS XUMUUECKOH MTOCY01 U J1a0opaTOPHBIM
o0OpyOBaHMEM, a TaKKe INpaBwiaM oOOpallleHus C BEIIECTBAMU B
COOTBETCTBHUM C MHCTPYKLMSIMU IO BBIMOJHEHUIO JIaOOpAaTOPHBIX
XUMHYECKUX OMBITOB MO MOJYYEHHIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa M KHCIOpOAA), MPUTOTOBIEHUIO PACTBOPOB C ONpPENETEHHOM
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M IPOBOIUTH
XUMHYECKUE SKCIEPUMEHTHI MO0 PACHO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MTOMOIIBI0 UHAUKATOPOB (JIaKMYC, (eHOI(TalIenH, METUIOPaHXK

U Ipyrue).

K koniy oOyuenus B 9 kjacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUH: XHUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYyJld, HMOH, KAaTHWOH, AHHUOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUYECKasi PeaKI[usi, XUMUYECKasi CBS3b, TEIIOBOU A(hDEKT
peakuuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOJIMTHYECKAST JTUCCOLUMALMS, PEAKIUA HOHHOIO
oOMeHa, KaTajiu3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIIUH,
OKHCJIUTEND, BOCCTAHOBUTEIIb, OKUCJICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTD, XUMUYecKas CBSI3b (xoBaneHTHas, WOHHas,
METaJUTNYECKas), KpUCTAIUIMYECKAS PEHIETKA, KOPPO3USI METAIIOB, CILIABHI,



CKOPOCTh XMMHUYECKOW PEAKLHH, MPEAEIbHO JIONMYCTHUMas KOHIIEHTPaLHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX IIOHATUUA U
MIPUMEHSATH ITU MOHATHS MPU ONMMCAHUM BEILIECTB U UX MPEBPALLICHUN;
UCIIOb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBjieHUSI (opmyl
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKLINN;

ONPENENATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIAcCy COEOUMHEHUU 1o (opmysaMm, BUA XUMHUYECKOM
CBs3M (KOBaJICHTHAs, WOHHAs, MeETaUIM4YecKas) B HEOPTaHUYECKHUX
COEIMHEHHUAX, 3apsijl MOHA MO0 XUMUYECKOH (opMysie, XapakTep Cpeabl B
BOJIHBIX pacTBOpax HEOPraHUYECKUX COCAUHEHUMN, TUIl KPUCTALIUYECKOU
PELIETKN KOHKPETHOI' O BELIECTBA;

packpbiBaTh cMbIci Ilepmomnueckoro 3akona [[. M. MeHneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHUE: OIHWCHIBATH W XapaKTepU30BaTh
tabnuunyio (opmy Ilepuoamueckoil cUCTEMbl XUMHUYECKHUX DJIEMEHTOB:
pazuuath TMOHATHUS «IJIaBHas moarpymma (A-rpynmna)» U «moOouyHas
noarpynna (b-rpynma)», wmanble W OONbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YEeHUSs!, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKTePUCTUKAMU CTPOCHUSI aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB U
3apsAn  sApa, OOIee YHCIO DJJIEKTPOHOB U paclpeielieHne UuX I0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIHE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB JJIEMEHTOB M HX COCAMHEHUHM B MpeAenax MalbIX IEPUOJOB U
IJIaBHBIX MOATPYNH C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(ULIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOpPraHUUECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIHUH
BEIIECTB, M0 TEIUIOBOMY 3P (HEKTy, IO M3MEHEHHUIO CTEMEHEH OKUCICHHS
XUMHYECKUX PJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W CHEeUUPUUYECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMUCAHUE
MPUMEPAMUA MOJEKYJISIPHBIX W HOHHBIX YPAaBHEHHU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTaBJISITh YPABHEHHS  DJIEKTPOJMTUYECKOM JHUCCOLMALIMM  KHUCIIOT,
LIEJI0YEH U COJIEH, MTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMHA HOHHOIO
oOMEHa, YypaBHEHHUsI peakluil, TMOATBEPKAAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXAY BEIIECTBAMM PA3JIMUHbBIX KJIACCOB;

pacKpbIBaTb CYIMHOCTL  OKHUCIINTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ
MMoCPEaACTBOM COCTABJICHUA JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ;



MIPOTHO3UPOBATh CBOWCTBA BEIIECCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHUS XWMHUYECKHX TIPEBpAlICHUNH B Pa3IAIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJNIFO XHUMHYECKOTO »JJeMeHTa 1o (opMysie COCIMHCHMUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XUMHYECKOU PEAKIINY;

COOTIOIaTh TIPABUIIA TTOJTH30BAHUS XUMUYECKON TTOCYA0M U Ta00paTOPHBIM
o0opynoBaHMEM, a TakXkKe TMpaBuia oOOpalieHuss C BeEIIeCTBAMU B
COOTBETCTBHHM C MHCTPYKIHMSIMHU TI0 BBIMOJHEHUIO J1aOOpaTOPHBIX
XUMHYECKUX OMBITOB MO MOJYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMUaKa U yriaeKucioro rasa);

NPOBOJIUTH PEAKIINH, TOTBEPKAAIOINE KaYeCTBEHHBIN COCTAB PA3JIMYHbIX
BEIIECTB: paclo3HaBaTh OMNBITHBIM MYTEM XJIOpPHUA-, OpOMHI-, HOAWI-,
KapOoHat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCUI-UOHBI, KATHOHBI
AMMOHHUSI U HMOHBl HM3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MPUMEHSITH OCHOBHBIE OIEpPALIMK MBICIUTEILHON JEATETbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIICHWE, CHUCTEeMATH3allUi0,  BBISIBICHUE
MPUYMHHOCIEACTBEHHBIX CBS3€H — i1 M3YYEHHUs CBOWMCTB BEUIECTB H
XUMUYECKUX PEaKIUil, €CTECTBEHHO-HAyYHbIE METO/Jbl IIO3HAHUA —
HaOJIIOICHHE, M3MEpPEHUEe, MOCIUPOBAHUE, IKCIEPUMEHT (pealbHBIN U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC

KoaunuyecTBo yacoB

Ne HanmenoBanue pa3iesnoB u JyekTpoHHbIE (HU(pPOBHIE)
n/n TeM NPOrpamMMbl Beero KonTtpoabHbie IIpakTH4eckue o0pa3oBaTesibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. IlepBoHayasibHble XMMHYECKHE TIOHSATHUSA
Xumus — BakHasg 00JIaCThb but6mmoreka [IOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
11 MIPaKTUYECKOU JeATEIbHOCTH 5 0 2 KUK"KoucTpykrop Oymymiero"”
eJI0BCKa https:// bvbinfo.ru/auth
but6mmoreka [IOK
19 BemecTBa 1 xXuMuueckue 15 1 0 https://m.edsoo.ru/7f41837¢c KUK-
' peakuun "Konctpykrop 6yaymero"”
https:// bvbinfo.ru/auth
Hroro mo paszneny 20
Pa3znen 2. BaxkHeline npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB
bubmuorexa [JOK
51 Boznyx. Kucnopon. Ilonstue 5 0 1 https://m.edsoo.ru/7f41837¢ KHNK-

00 oxcHumax

"Konctpykrop Oymymero"
https:// bvbinfo.ru/auth
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Bonopona.Ilonstue o kucnorax

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢

22 U COJISIX 8 KUK"Konctpykrop 6ymaymiero”
https:// bvbinfo.ru/auth
23 Bona. PactBopsl. [Tonstue 00 bu6mmoreka [IOK
' OCHOBaHMAX > https://m.edsoo.ru/7f41837¢c KH1K-
" Konctpykrop Oynymiero"”
https:// bvbinfo.ru/auth
Bbu6moreka [JOK
24 OCHOBHBIE KJIaCChI 11 https://m.edsoo.ru/7f41837¢ KUK"
' HEOPraHWYECKUX COCIUHEHUI Konctpykrop 6ymymero"
https:// bvbinfo.ru/auth
Hroro o pasneny 30

Pazpnen 3. Ilepnonnueckuii 3axkon u [lepuoanyeckasi cucrema xumuiyeckux 31eMeHToB /I. U. MenaeseeBa. CTpoeHHe aTOMOB.

Xumuueckasi cBsi3b. OKHCIUTENHLHO-BOCCTAHOBUTEIbHbIE peaxknumn

[lepuonuueckuii 3aKOH U
Ilepnonnueckas cucrtema

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

31 XUMUYECKUX dieMeHToB /1. WM. 7
Mennene-eBa. CTpoeHue KUK"Konctpykrop Oymymero"
aToMa https:// bvbinfo.ru/auth
Xumuyeckas CB3b. Bubmaorexa LJOK
https://m.edso0.ru/7f41837c
3.2 OKHCIUTEIBHO- 8

BOCCTAaHOBUTCIIBHBIC PEAKITNN

KHK"KonctpykTop 6ymaymiero"
https:// bvbinfo.ru/auth
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bu6moreka [IOK
https://m.edsoo.ru/7f41837¢ KK-

Hroro no pazaemy 15 " Koncrpykrop Oyayero"
https:// bvbinfo.ru/auth
but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 0 0 KWK "KoscTpyKTop Gyymero”
https:// bvbinfo.ru/auth

OBIIEE KOJIMYECTBO YACOB I10

ITPOrPAMME 68 4 6

9 KJIIACC

KonnuecTBo yacos DJIEeKTPOHHbIE

HanmeHnoBanue pa3iesnoB U TeM (pponnie)
Ne i/m o0pa3oBaTe/bHbIE

NPOrpamMMmbl Kontpoasnbie | IIpakTnueckue

Bcero pecypchl
padoThbI padoThbI
Pa3zpnen 1. BemecTBo 1 XMMHU4ecKHe peaKIuu
butmmoreka [IOK
5 https://m.edsoo0.ru/7f41a636
11 IToBTOpEeHue 1 yriyOsieHne 3HaHu| 5 0 0 KHK-" KOHCTPYKTOp

OCHOBHBIX pa3aciIOB KypcCa 8 kimacca

Oynymero" https://
bvbinfo.ru/auth
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OCHOBHBIE 3aKOHOMCPHOCTH XUMHWYCCKUX

bu6mmoreka LIOK
https://m.edsoo.ru/7f41a636

1.2 . 4 KUK-"KoncTpykrop
peakuuit
Oynymiero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
13 ?(nemponnmqecxas{ JTUCCOITHAITHS. 3 KHK-" KoHeTpyKTop
UMUYECKHUE PEaKINU B PACTBOPAX Gyymero”  https://
bvbinfo.ru/auth
Uroro no pazneny 17
Pa3zpnen 2. HemeTa/ibl 1 X COeIMHEHUS
bubmuoreka [IOK
21 Ob1uias Xapi;(ITI?HCTHKa XI’IFMH%CKHX 4 https://m.eds00.ru/7f41a636
AJICMEHTOB -rpymisl. ["amoreHst KHK-" KoHeTpyKTop
Oynymiero" https://
bvbinfo.ru/auth
bubnunorexa LIOK
OG11ast XapaKTePHCTHKA XHMHYECKHIX https://m.edsoo.ru/7f41a636
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 KHK-"koHCTpyKTOp

COCIHMHCHUA

Oynymero" https://
bvbinfo.ru/auth
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OO6m1as XapaKTepPUCTUKA XUMHUIECKUX

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636

2.3 aneMeHTOB VA-Tpymmsl. A30T, pochop U ux 7 KHUK-"KoHncTpykTop
COCIMHEHUS Oynyuero" https://
bvbinfo.ru/auth
bu6mmoreka LIOK
OG11ast XapaKTePHCTHKA XHMHYECKIX https://m.edsoo.ru/7f41a636
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 KHUK-" KonctpykTop
KPEMHUHN 1 UX COSTUHCHHS Oynymero"  https:/
bvbinfo.ru/auth
Hroro no pazueny 25
Pa3zpnen 3. Merasiibl 4 MX COeIMHEHUS
but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
3.1 OO0mIHe CBOMCTBA METAIIOB 4 KHK-" Konctpykrop
Oynymero"  https:/
bvbinfo.ru/auth
bubnunorexa LIOK
3.2 BakHelme MeTauTbl U UX COSIHHECHUS 16 https://m.edso0.ru/7f41a636
KHK-"KoncTpykTop
Oynymiero" https://
bvbinfo.ru/auth
Hroro mo paszneny 20
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Paznen 4. Xumus v okpyskamomas cpeaa

4.1 BemecrBa u MaTepualbl B )KU3HU YCIIOBCKA

bu6mmoreka LIOK
https://m.edsoo.ru/7f41a636

KHK-" KoncTpykTop
Oymymiero"  https:/
bvbinfo.ru/auth

Uroro no pazgeny

PesepBHOE Bpems

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

KHK-"KonctpykTop

Oynymiero" https://
bvbinfo.ru/auth

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68 4

HOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

Ne

T
i emMa ypoka

KoanuyecTBo 4acoB

KonTpoibHbie

Bcero
padoThI

IIpakTHyeckue
padoThbI

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

[Ipenmer xumun. Ponp XuMuUHM B KU3HU
yejioBeka. Tela u BenecTna.

bubnunorexa LIOK
https://m.edsoo.ru/ff0d210c

KUK-"Konctpykrop

Oynymero" https://
bvbinfo.ru/auth
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Ilonsarue o METOJaxX IO3HAHUA B XUMHHU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d227e

KUK-"KoHncTpyKTOp

Oynymero" https://
bvbinfo.ru/auth

[paktuyeckas padora Ne 1 «IIpaBua paboTs
B J1a00OpaTOpUH U IPHUEMBI OOpAILECHHS C
71a00paTOPHBIM 000PYTOBAHUEM)

but6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

KHK-"koHCTpYKTOP
Oymymiero" https://
bvbinfo.ru/auth

Yucteie BemiecTBa U cMecu. CriocoOsl
pas3aeneHus cMecen

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d26ca

KHK-"KonctpykTop

Oynymiero" https://
bvbinfo.ru/auth

[TpakTrueckas padota Ne 2 «Pa3neneHue
cMecell (Ha mpuMepe OYUCTKU MTOBAPEHHOM
COJIN)»

bubnunorexa LIOK
https://m.edsoo.ru/ff0d28c8

KHK-"KonctpykTop

Oynyuiero" https://
bvbinfo.ru/auth

ATOMBEI 1 MOJICKYIJIbI

butmmoreka [IOK
https://m.edsoo.ru/ff0d2a6c
KHK-"Konctpykrop

Oymymero"
https://bvbinfo.rulauth
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XUMUYECKHUE 3JIEMEHThI. 3HaKH (CUMBOJIBI)
XMMHUYECKHX 3JIEMEHTOB

bubmuorexa [IOK
https://m.edsoo.ru/ff0d2be8

KHUK-"KoHncTpykTop

Oynymero" https://
bvbinfo.ru/auth

HpOCTBIe " CJIOKHBIC BCIICCTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c

KHK-"Konctpykrop

Oymymiero" https://
bvbinfo.ru/auth

ATOMHO-MOJIEKYJISIPHOE yUeHUE

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d2d50

KUK-" Konctpykrop
Ooynymiero"  https:/
bvbinfo.ru/auth

10

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX IJIEMEHTOB

bubmuorexa [IOK
https://m.edsoo.ru/ff0d2eae

KHK-"KoncTpykTop

Oynyuiero" https://
bvbinfo.ru/auth
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OtHocuTeNnbHAs aTOMHas Macca.
OTtHOCHUTENBHAS MOJICKYJISIpHAsA Macca

bubnunorexa LIOK
https://m.edsoo.ru/ff0d323c

KUK-"KoHncTpykTOop

Oynymero" https://
bvbinfo.ru/auth
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MaccoBas 10J1s1 XUMHYECKOT0 3JIeMEHTA B
COeIUHEHNU

bu6nmorexa LIOK
https://m.edso0.ru/ff0d350c
Konctpykrop 6ynymiero"
https:// bvbinfo.ru/auth

13

KoauuecTBo BelecTBa. MoJb. MOHHpHa}I
macca

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d5230

KHK-"KonctpykTop

Oymymiero" https://
bvbinfo.ru/auth

14

dusnyeckre ¥ XUMHUUCCKUE SIBICHM.
Xumudaeckas peaKnus

bubnmorexa LIOK
https://m.edsoo.ru/ff0d37fa

KUK-"KoncTpykTop

Oynymero" https://
bvbinfo.ru/auth

15

[Ipu3Haku u ycioBus NpOTEKAHUS
XUMHYECKHUX PEaKIUn

bubmmoreka LIOK
https://m.edsoo.ru/ff0d3al6

KHK-"KonctpykTop

Oynymiero" https://
bvbinfo.ru/auth

16

3akoH COXPAaHCHUS MACCHI BCIIECCTB.
Xumudeckue YpaBHCHUA

bu6nunorexa [IOK
https://m.edsoo.ru/ff0d3b88

KUK-"KoncTpykTop

Oynymiero" https://
bvbinfo.ru/auth
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Brruncaenus KOJIMYC€CTBA, MaCChl BEIICCTBA I10

bubmuorexa [IOK
https://m.edsoo.ru/ff0d5708

17 N KUK-"KoncTpykTOop
YPaBHCHHSM XUMUYECKHUX PEAKITHIA
Oymymiero" https://
bvbinfo.ru/auth
bubmuorexa [IOK
Kitaccn(uKamms XMMHYECKUX PeaKLuit https://m.edsoo.ru/ff0d3f34
18 (coennHEeHMSI, pA3JIOKEHUS, 3AMEILIECHUS, KUK-" Konctpykrop
oOMeHa) Ooynymiero"  https:/
bvbinfo.ru/auth
bubnunorexa [IOK
o https://m.edsoo.ru/ff0d40c4
19 M. B. JlomonoCOB — y‘IGHBII/II-)HL[I/IKJIOVHeI[I/ICT. KUK-"KoHCTpyKTOp
O0001IeHNE U CHCTEMAaTU3allUs 3HAHUI
Oymymiero" https://
bvbinfo.ru/auth
bubmuorexa [IOK
https://m.edsoo.ru/ff0d4290
20 Kontponbnas padota Nel mo reme «Bemecta KHK-"KoHCTpyKTOp
U XUMHUYCECKUE PEaKIUI»
Oynyuiero" https://
bvbinfo.ru/auth
butmmoreka [IOK
Bo3gyx — cmech ra3o. Cocras Bo3ayxa. https://m.edsoo.ru/ff0d448e
21 Kucnopoa — 3J1€MEHT U POCTOE BEIIECTBO. KHK-"Konctpykrop

O30H

Oynymero" https://
bvbinfo.ru/auth
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dusznueckre U XUMUYECKHE CBOMCTBA

bubmuorexa [IOK
https://m.edsoo.ru/ff0d4614

22 KHCII0po/ia (peaKMy OKUCIIEHUS, TOPEHHUE). KHUK-"KoHncTpykTop
[Tonsitue 06 oxcumax Oynymero" https://
bvbinfo.ru/auth
bu6mmoreka LIOK
Croco6bI MOTyYeHHs KHCIOPO/a B https://m.edsoo.ru/ff0d497a
23 71a00paTOPHUH U MTPOMBIILICHHOCTH. KHK-"koHCTpYKTOP
[TpumeneHune kuciopoa Oymymero" https://
bvbinfo.ru/auth
bubnunorexa LIOK
TemnoBoi 3 (hexT XUMUIECKOW peakIvy, https://m.edso0.ru/ff0d4790
24 MOHATHE O TEPMOXHUMHUYECKOM YpaBHCHUH, KHK-"KonctpykTop
9K30- ¥ SHIOTEPMUYECKHUX PEaKIUIX 6yaymero" https:/
bvbinfo.ru/auth
bu6nmmorexa LIOK
Torwtueo (HedTh, YrOJIb U METAH). https://m.edsoo.ru/ff0d4c4a
25 3arps3HEeHue BO3IyXa, CIIOCOOBI €ro KHUK-"KoHncTpykTop
IpeI0TBPAIICHUS oynymiero" https://
bvbinfo.ru/auth
bu6mmorexa LIOK
Ipakrudeckas paGora Ne 3 1o Teme https://m.edsoo.ru/ff0d4ae2
26 «[Tony4yenue u coOupaHue KIUCIOpoaa, KUK-"KoncTpyKTOp

W3y4YEHHE €r0 CBOMCTB)

Oynymero" https://
bvbinfo.ru/auth
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Bonopon — 31€eMEHT U IPOCTOE BEIIECTBO.
Haxoxnenue B npupoae

bubmuorexa [IOK
https://m.edsoo.ru/ff0d4dd0

KHUK-"KoHncTpykTop

Oynymiero" https://
bvbinfo.ru/auth

28

dusnueckye U XUMUYECKHAE CBOMCTBA
Bogopoaa. [Ipumenenue Bogoposaa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0

KUK-"Konctpykrop

Oynymero" https://
bvbinfo.ru/auth

29

IToHsiTHE O KMCHIOTAX U COJIX

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d50d2

KHK-"Konctpykrop

Oynymiero" https://
bvbinfo.ru/auth

30

CrniocoOblI nostydeHus: BOA0poja B
naboparopun

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0

KUK-"KoncTpykTop

Oynymero" https://
bvbinfo.ru/auth

31

[Ipaktuyeckas padota Ne 4 o reme
«[lomyuenue u cobupanue Bo10po/a,
W3yUYEHHE €TO CBOMCTB)

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d4f42

KHK-"KonctpykTop

Oynymiero" https://
bvbinfo.ru/auth
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32

MossipHblii 00bEM ra30B. 3aKOH ABOTapo

bubmuorexa [IOK
https://m.edsoo.ru/ff0d542e

KHK-"Koncrpykrop

Oynymero" https://
bvbinfo.ru/auth

33

Beruncnenus 00bEMa, KOJTMYECTBA BEIIECTBA
rasa o ero u3BeCTHOMY KOJIUYECTBY
BEIIECTBA WIN 00BEMY

butmmoreka [IOK
https://m.edsoo.ru/ff0d55a0

KHK-"Koncrpykrop

Oymymiero" https://
bvbinfo.ru/auth

34

Brruncnenus 00EMOB ra3oB 10 ypaBHEHUIO
peaKIuu Ha OCHOBE 3aKOHA 00OBEMHBIX
OTHOIIIEHNH ra3oB

bubnunorexa LIOK
https://m.edsoo.ru/ff0d5708

KHK-"KonctpykTop

Oynymiero" https://
bvbinfo.ru/auth

35

dusznueckre 1 XUMUYECKHUE CBOMCTBA BOJbBI

bubmuorexa [IOK
https://m.edsoo.ru/ff0d587a

KUK-" Konctpykrop
oymymero"  https://
bvbinfo.ru/auth

36

CocraB ocHoBanuii. [lonsiTue 06 HHAUKATOPAax

butmmoreka [IOK
https://m.edsoo.ru/ff0d59e2

KHK-"Konctpykrop

Oynymero" https://
bvbinfo.ru/auth
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Boz[a KaK paCTBOPUTEIIb. HaCI)IH_[eHHBIC u

bubmuorexa [IOK
https://m.edsoo.ru/ff0d5b40

37 HEHACHIIICHHbIE pacTBOPHL. MaccoBast f10Jist KHUK-" koHCTpYKTOD
BEILIECTBA B paCTBOPE Oynyuero" https:/
bvbinfo.ru/auth
[IpaxTrueckas pabora Ne 5 o Teme bubmuoteka [IOK
38 «IIpurotoBiieHHE PaCTBOPOB C ONPEACIEHHON https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIei pacCTBOPEHHOTO BEIIECTBAY KHK-" KoHCTpyKTOp
Oynymero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
https://m.edso0.ru/ff0d6342
39 KI(ZHTpOJ'[I)HaF]IB pabora N]932 0 TeMe KIHK-" KoHCTpyKTOp
«Kucnopoz. Bomopon. Boma» Gyymero”  https://
bvbinfo.ru/auth
bub6nunorexa LIOK
https://m.edsoo.ru/ff0d664e
40 Oxcupl: cocTaB, KiaccupuKaus, KHK-"KoHcTpyKTop
HOMEHKJIaTypa
Oynymero" https://
bvbinfo.ru/auth
butmmoreka [IOK
[MonyueHne 1 XMMUYECKUE CBOWCTBA https://m.edsoo.ru/ff0d664e
41 KHCIJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX KUK-"KoncTpykTOop

OKCHJIO0B

Oynymiero" https://
bvbinfo.ru/auth
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42

OcHoBaHusI: cOCTaB, KIaccudurams,
HOMEHKJIaTypa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d67ca

KuK-" "Konctpykrop
Oymymero"  https:/
bvbinfo.ru/auth

43

[Tonyyenue u XuMHUECKUE CBOMCTBA
OCHOBaHUH

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d67ca

KHUK-"KonctpykTop

Oynymiero" https://
bvbinfo.ru/auth

44

Kucnotsr: cocraB, kiaccudukanms,
HOMEHKJIaTypa

bubnunorexa [IOK
https://m.edsoo.ru/ffOdfee2

KUK-"Kounctpykrop

Oynymero" https://
bvbinfo.ru/auth
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[Tonydyenue u XuMHU4YECKHE CBOMCTBA KUCTIOT

bubnunorexa LIOK
https://m.edsoo.ru/ffOdfee2

KHK-"KounctpykTop

Oynyuiero" https://
bvbinfo.ru/auth

46

Conu (cpenHue): HOMEHKIATypa, CIIOCOObI
MoJIiydeHus, XUMHYCCKUC CBOICTBa

bubnunorexa LIOK
https://m.edsoo.ru/00ad9474

KUK-"Konctpykrop

Oymymero" https://
bvbinfo.ru/auth
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[Ipaktuyeckas pabota Ne 6. Pemenue
JKCIIEPUMEHTANILHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX
COEIUHEHUI

bubmuorexa [IOK
https://m.edsoo.ru/00ad9b7c

KHUK-"KoHncTpykTop

Oynymiero" https://
bvbinfo.ru/auth

48

I'eneTnueckas CBA3b MEXKY KJIacCaMHU
HEOPraHUYECKUX COCIMHEHUN

butmmoreka [JOK
https://m.edsoo.ru/00ad9a50

KUK-"KoncTpykTop

Oynymero" https://
bvbinfo.ru/auth

49

0O000111eHHE U cCUCTEMATU3ALMS 3HAHUN

bubmmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

KHK-"Koncrpykrop

Oynymero" https://
bvbinfo.ru/auth

50

KonTponbnas pabora Ne3 no teme "OCHOBHEIE
KJIACCHI HEOPTaHUYECKUX COCTMHECHHM"

bubmuorexa [IOK
https://m.edsoo.ru/00ad9ela

KHK-"KonctpykTop

Oynyuiero" https://
bvbinfo.ru/auth

o1

HepBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I
XHMHYECKHX 3J1eMEHTOB. IloHsITHE O rpymnmnax
CXOOHBIX 3JICMCHTOB

bubnunorexa LIOK
https://m.edsoo.ru/00ad9ffa

KUK-"Konctpykrop

Oynymero" https://
bvbinfo.ru/auth
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[Iepnonnueckuii 3akoH u [lepnonnueckas

bubmuorexa [IOK
https://m.edsoo.ru/00ada52c

52 cUCTEMa XMMHUYECKHX 31eMeHTOoB [[. 1. KHK-"KoncTpykTop
Menpeneea Oynymiero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
https://m.edsoo.ru/00ada52c
53 [lepuonsl, rpymisl, NOATPYIIIIbI KUK-" Konctpykrop
Oymymero"  https:/
bvbinfo.ru/auth
bu6mmoreka LIOK
https://m.edsoo.ru/00ada342
54 Crpoenne atoMoB. CocTaB aTOMHBIX SJIEP. KHK-"KoHeTpyKTop
HzoTomnsl
Oynymiero" https://
bvbinfo.ru/auth
CTpoeHue AIIeKTPOHHBIX 0007I0YEK aTOMOB bubnmnoreka [JOK
55 snemeHToB lleproanueckoii cucrems! /1. 1. https://m.edsoo.ru/00ada6bc
Menzeneepa KHK-"KoHcTpyKTOp
Oynyuiero" https://
bvbinfo.ru/auth
bubnunorexa LIOK
XapaKkTepUuCcTUKa XUMHYIECKOTO 3JIEMEHTA T10 https://m.edso00.ru/00ada824
56 ero noJjoxkeHuto B Ilepuoanueckoii cucreme KHUK-" KonctpykTop

J. . Menneneera

oymymero"  https://
bvbinfo.ru/auth
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3nauenue [lepuoanueckoro 3akoHa /st
pa3BuTusA Hayku U npaktuku. /1. 1.

MenpeneeB — y4€HbIN, NIEArOT U TPAKIAHUH

bu6nmorexa LIOK
https://m.edsoo.ru/00ada96e

KHK-"Koncrpykrop

Oynymero" https://
bvbinfo.ru/auth

58

DNEeKTPOOTPUIIATEILHOCTh AaTOMOB
XUMUYECKHUX AJIEMEHTOB

bu6mmoreka LIOK
https://m.edsoo.ru/00adaab8

KHUK-"KonctpykTop

Oymymiero" https://
bvbinfo.ru/auth

59

HMonnas xumudeckas CBSI3b

bubmmoreka [IOK
https://m.edsoo.ru/00adac34

KHK-"Koncrpykrop

Oymymiero" https://
bvbinfo.ru/auth

60

KoBanmenTHas IOoJIApHAad XUMHUUYCCKas CBA3b

bubmuorexa [IOK
https://m.edsoo.ru/00adaab8

KHK-"KoncTpykTop

Oynyuiero" https://
bvbinfo.ru/auth

61

KoBanenTHas HCTIOJIAAPpHASA XUMHUYCCKasA CBA3b

butmmoreka [IOK
https://m.edsoo.ru/00adaab9

KHK-" Konctpykrop
Ooymymero"  https://
bvbinfo.ru/auth
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62

CreneHp OKUCICHUS

bubmuorexa [IOK
https://m.edsoo.ru/00adae28

KHUK-"KoHncTpykTop

Oynyuiero" https://
bvbinfo.ru/auth

63

OKMCIIUTEIIFHO-BOCCTAHOBUTEIBLHEIE pcaknuuu

butmmoreka [JOK
https://m.edsoo.ru/00adb076

KUK-"KoncTpykTop

Oynymero" https://
bvbinfo.ru/auth

64

OKHCIUTEIN U BOCCTAHOBUTEIN

bubmmoreka [IOK
https://m.edso0o0.ru/00adb076

KHK-"Koncrpykrop

Oynymero" https://
bvbinfo.ru/auth

65

Kontponbnas padora Ne4 no reme «CtpoeHue
aToMa. XUMHUUYECKas CBSI3b)»

bubmuorexa [IOK
https://m.edsoo.ru/00adb486

KHK-"KonctpykTop

Oymymiero" https://
bvbinfo.ru/auth

66

PesepBHbIil ypok. O6001IeH e 1
CHCTeMaTH3alrs 3HaHUI

bubnunorexa LIOK
https://m.edsoo.ru/00adb33c

KUK -"Konctpykrop
Ooynymiero"  https:/
bvbinfo.ru/auth
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PezepBHblit ypok. O6001eHue U

bubmuorexa [IOK
https://m.edsoo.ru/00ad9cb2

67 . 1 KHK-"KoncTpykrop
cucreMaTtu3lanus 3HAaHUN
Oymymiero" https://
bvbinfo.ru/auth
bu6mmoreka LIOK
5 https://m.edsoo.ru/ff0d61c6
68 PesepBHbIit ypoK. O6o6£ueHI/Ie u 1 KHK-"KoHeTpyKTop
CUCTEeMaTH3aIHs 3HAHUIH
Oymymiero" https://
bvbinfo.ru/auth
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
iy Tema ypoka Beero Kontpoabnbie | IlpakTuueckue  0Gpa3oBaTesIbHbIE
padoTbI padoTbI pecypchl
Bbu6mmoreka [JOK
[epuomuueckuii 3axkoH. [lepuoauueckas https://m.edso0.ru/00adb59e
1 CHUCTEMA XUMHUYECKHX 3iieMenToB J1. 1. 1 0 0 KUK-"Konctpykrop
Menneneena Ooyaymiero" https://
bvbinfo.ru/auth
but6mmoreka [JOK
3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB https://m.eds00.ru/00adb6b6
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 0 0 KHK-KouctpykTop
NIEPHOOB Ooyaymiero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
https://m.edsoo.ru/00adb7e2
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 KHK-"KoHCTpyKTOp
HEOPTraHUYECKUX BEIICCTB
Oymymero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
https://m.edsoo.ru/00adbac6
4 Buibl XUMUYECKO# CBSI3H U THITBI 1 0 0 KIK-"KoHCTpyKTop

KpUCTAJNIMICCKHUX peHIéTOK

Ooymymiero" https://
bvbinfo.ru/auth
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Konrtponsnas padora Nel no treme
«[loBTOpEHue u yrayOiaeHue 3HaHUM
OCHOBHBIX pa3/IesIoB Kypca 8 Kjacca»

Knaccudukamnms XuMiU4ecKux peakifiii mo
pa3IMYHBIM IPU3HAKAM

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

KUK-"KoncTpykTop

Oymymero" https://
bvbinfo.ru/auth

[loHsTHE O CKOPOCTH XMMHYECKOM PEaKIUH.

IlonsaTHEe 0 TOMOIr€HHBIX U reTCPOTrCHHBIX
p€aKkuuiax

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

KHK-"KoncTpykrop

Ooymymiero" https://
bvbinfo.ru/auth

IlonsaTue 0 XUMHYECKOM PaBHOBCCHHU.
CDaKTOpBI, BJIMAIOIINUEC Ha CKOPOCTH
XHUMHYCCKOM PE€aKrU U IMMOJIOKECHUC
XUMHYCCKOI'0 paBHOBCCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

KHUK-"KoncTpykTop

Oymymiero" https://
bvbinfo.ru/auth

OKHUCIIUTETFHO-BOCCTAHOBUTEIILHBIC
peaxiuu

but6mmoreka [IOK
https://m.edsoo.ru/00adcade

KUK-"KonctpykTop

Oynymiero" https://
bvbinfo.ru/auth
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10

Teopust >MEKTPOIUTHUECKON TUCCOIHALINY.

CunbHbIE U caa0bIe OJICKTPOJIUTEI

bubnuorexa [JOK
https://m.edsoo.ru/00adcd68

KHK-"KoncTpykTop

Oyaymiero" https://
bvbinfo.ru/auth

11

HonHbIe ypaBHEHHs peakui

but6mmoreka [IOK
https://m.edsoo.ru/00add448

KHK-"KoncTpykTop

Oymymero" https://
bvbinfo.ru/auth

12

XUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBaHUU B CBETE MPEACTABICHUHN 00
AJIEKTPOJIUTUYECKON AUCCOLUAIINHT

but6mmoreka [IOK
https://m.edsoo.ru/00add5d8

KHK-"Konctpykrop

Oymymiero" https://
bvbinfo.ru/auth

13

XUMHUYECKHE CBOMCTBA COJICH B CBETE
MpeACTaBICHUN 00 AIEKTPOIUTHICCKON
JUCCOLINAIIUN

bub6moreka [IOK
https://m.edsoo.ru/00add8b2

KUK -"Konctpykrop
Oynymero"  https://
bvbinfo.ru/auth

14

[TonsATHE O rUIpONU3E CONEU

but6mmoreka [IOK
https://m.edso0.ru/00add9d4

KHK-"KoncTpykTop

Ooymymiero" https://
bvbinfo.ru/auth
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but6mmoreka [IOK
https://m.edsoo.ru/00addd12

15 O06o0061IeHne U crucTeMaTu3alus 3HaHu| KHUK-"KonctpykTop
Oymymero" https://
bvbinfo.ru/auth
bubmuoreka [JOK
https://m.edsoo.ru/00addbfa

16 [IpaxkTrueckas padora Ne 1. «Pemienue KHK-"KoHCTpyKTOp

IKCIIEPUMEHTAIBLHBIX 337129
Oyaymiero" https://
bvbinfo.ru/auth
bu6mmoreka [IOK

KonTponbras padora Ne2 1o Teme https://m.edsoo.ru/00addec0

17 «DNEeKTPOIUTHYECKAs TUCCOLUALINS. KHUK-"KoncTpykTop

XUMUYECKUE peaklMi B pacTBOPax» Oyaymiero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
https://m.edsoo.ru/00addfe2

18 Obmas XapaKTepI:ICTI/IKa raJIOreHOB. KHK-"KoHeTpyKkTop

XUMUYECKUE CBOMCTBA HA TIPUMEPE XJI0pa
Oymymero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
Xnopoomopoa. ComsHas KHCIIOTa, https://m.edsoo.ru/00ade104
19 XUMHUYECKHUE CBOMCTBA, MOJIyYeHUE, Kuxk-"Konctpykrop

IIPpUMCHCHHUC

Oyaymiero" https://
bvbinfo.ru/auth
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[IpakTrueckas padota Ne 2 o reme

bubnuorexa [JOK
https://m.edsoo.ru/00ade348

20 «ITonyueHue CoNsTHOM KUCIOTHI, U3YYCHHE KHK-"KoncTpykTop
€€ CBOMCTB» 6yﬂymer0" https//
bvbinfo.ru/auth
but6mmoreka [IOK
BeraunciieHust mo ypaBHEHHSIM XUMHAYECKHX https://m.eds00.ru/00ade488
21 pEeaKLHnii, €CIIM OJIUH U3 PEAreHTOB JaH B KHK-"KoncTpykTop
M30BITKE 6ymymero" https:/
bvbinfo.ru/auth
Bu6mmoreka [JOK
22 81621” XapaKTCprCTHKA SJICMCHTOB https://m.edso0.ru/00ade64a
TPYIHEL KHUK-"KoHncTpyKTOp
Oymymiero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
AJTOTpOTIHBIE MOIU(HKALHH CEpBL. https://m.edsoo.ru/00ade64a
23 Haxosxnenue cepol 1 €€ coequHEHUH B KHK-"Konctpykrop
pupoJe. XMMHUYECKHE CBOMCTBA CEPHI 6yaymero" https:/
bvbinfo.ru/auth
but6mmoreka [JOK
https://m.edso0.ru/00ade802
24 CepoBogopon, cTpoeHue, Gpu3nyeckue u KHK-"KoHeTpyKTop

XUMHYECKUE CBOUCTBA

Oymymero" https://
bvbinfo.ru/auth
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Oxcunpl cepbl. CepHast KUCIIOTA,

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

25 ¢bu3nuecKkre U XUMUYECKUE CBOWCTBA, KHK-"KoncTpykrop
IPUMEHEHHE Oynymero" https://
bvbinfo.ru/auth
XUMUYECKUE PEaKIIHH, JIeKaIIIe B OCHOBE
MIPOMBIIIIEHHOTO CrIoco0a MoTy4eHus Bu6mioreka [IOK
26 CEPHOM KUCIIOThI. XUMUUECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYKAFOIIEeH CPeJIbl COCAMHCHUSIMH CEPhI
but6mmoreka [IOK
https://m.edsoo.ru/00adec8a
97 Brruncnenne MaccoBoil 10K BBIX0/1a KHK-"KoHCTpyKTOp
MPOIYKTA PEAKIIHI
poayKTap Oymymero" https://
bvbinfo.ru/auth
bu6mmoreka [JOK
28 \O/imaﬂ Xapal:epmmm SJICMCHTOB https://m.edsoo.ru/00adeea6
rpynmsl. A30T, pacpoCTpaHEeHUE B KHK-"KoneTpyKkTop
npupoze, GU3NIecKre U XUMHUECKUE Oynymero" https://
CBOMCTBA bvbinfo.ru/auth
bubmunoreka [JOK
https://m.edsoo.ru/00adf004
29 AmMuax, ero GpuznYecKkrue 1 XuMUIeCKUe KIK-"KoHCTpyKTOp

CBOMCTBA, IIOJIyYEHHE U IPUMEHEHHE

Oynymiero" https://
bvbinfo.ru/auth
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[IpaxTrueckas pabora Ne 3 o Teme

but6mmoreka [IOK
https://m.edsoo.ru/00adf180

30 «IlonyueHue aMmmmuaka, U3y4eHuUe ero KHK-"KoncTpykrop
CBOWCTB» 6ymymero" https:/
bvbinfo.ru/auth
bubmuoreka [JOK
) https://m.edsoo.ru/00adf306
31 AszotHas KI/ICJ‘IOT%, e¢ puzmueckue u KIK-"KoHCTpyKTop
XUMHYECKHE CBOHCTBA
Oynymiero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
Hcnonb3oBaHne HUTPATOB U COJIEN https://m.eds00.ru/00adf518
32 aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX KHK-"KoHCTpyKTOp
ynoOpeHuii. XuMHUECKOE 3arps3HeHUE
OKPYKAOIICH CPEJIbl COSAMHCHUSIMH a30Ta 6y11_ymer0" https://
bvbinfo.ru/auth
Bbu6mmoreka [JOK
®ocpop. Oxcug hochopa (V) u pocdopHast https://m.edso0.ru/00adf68a
33 KHCJIO0Ta, (GPU3NYECKIE U XUMUIECKHE KHUK-"KoHCTpYyKTOp
CBOMCTBA, MOJIy4YeHUE Ooyaymiero" https://
bvbinfo.ru/auth
bu6mmoreka [IOK
Hcnonp3oBanue ¢ochatoB B KadecTBe https://m.eds00.ru/00adfc20
34 MUHEPAJIbHBIX y0OpeHHil. 3arpsi3HeHne KHK-"KoncTpykTop

NPUPOIHOM cpeabl pocdaTamu

Oymymero" https://
bvbinfo.ru/auth
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VYriepoa, pacpocTpaHeHUE B TIPUPO/IC,

bubnuorexa [JOK
https://m.edsoo.ru/00adfd9c

35 . KHUK-"Konctpykrop
(du3MUeCKHe U XUMUYECKUE CBONCTBA
Oyaymiero" https://
bvbinfo.ru/auth
but6mmoreka [IOK
Oxcuabl yrieposa, ux pusiieckue u https://m.edso00.ru/00adfebe
36 ngglquKne CBOMCTBA. DKOJOTMYCCKUEC KHK-"KoHeTpyKTop
l('[lli/O) JICMBI, CBA3aHHBIC C OKCUAOM YIJICpOoJa 6yz[ymer‘0" https//
bvbinfo.ru/auth
Bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢
37 VYronbHast KUCI0Ta U €€ COIu KHUK-"KoncTtpykTop
Oymymiero" https://
bvbinfo.ru/auth
bu6mmoreka [JOK
[IpakTueckass pabora Ne 4 1o Teme https://m.edsoo.ru/00ae027e
38 "[lonyuyeHune yriaekuciioro rasa. KHUK-"KoncTpykTop
KauecTBenHnas peakius Ha KapOoHAT-HOH" Oyaymiero" https://
bvbinfo.ru/auth
[lepBoHavaIbHBIC TTOHATHS 00 bubmuotexa [JOK
39 OpPraHNUYeCKHX BELIECTBAX KaK O https://m.edso00.ru/00ae054e

COCAUHCHUAX yIiiepoaa

KHUK-" Konctpykrop

Oymymero" https://
bvbinfo.ru/auth
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bubmuorexa [JOK
https://m.edso0.ru/00ae080a

40 Kpemnwuii u ero coenunenust KHK-"KoncTpykTop
Ooymymiero" https://
bvbinfo.ru/auth
Bbu6mmoreka [JOK

[TpakTrdeckas padora Ne 5. Pemenue https://m.eds00.ru/00ae0bf2

41 3KcnepmvweHTaﬂmex 3a/1a4 1o TemMe KHK-"KoneTpyKTop

«BaxHeiimne HeMeTaJUTbl U UX | .
COeTMHEHIS 6yn_ymer0 https://
bvbinfo.ru/auth
but6mmoreka [IOK
KonTponbaast pabora Ne3 1o Teme https://m.edsoo.ru/00ae0e18
42 «BaxHeire HeMeTaIbl U UX KHUK-"KoHncTpykTOp
COEZIMHEHUS» Oynymero" https://
bvbinfo.ru/auth
bubmuorexa [JOK
OO01mas XxapaKTepUCTHKa XUMUIECKUX https://m.eds00.ru/00ae103e
43 3JIEMEHTOB — METAJUIOB. MeTalunueckast KIHK-" KoHeTpyKkTop
CBSI3b M METAJUTUYECKAS KPUCTAJUTMYECKAS 6yymero” https://
pemérka. PU3n4eCcKue CBOKMCTBA METAIIJIOB bvbinfo.ru/auth '
but6mmoreka [IOK
XUMHUYECKHE CBOWCTBA METAIIOB. https://m.eds00.ru/00ae1156
44 DIEKTPOXUMHUYECKUHN Psijl HAPSIKEHUIM KHUK-"KoHncTpykTOop
METaJIJIOB Oymymero" https://
bvbinfo.ru/auth
45 O6mue criocoOb! MOTYyYeHHUS METaIIOB. bu6nmnoreka [IOK

CnnaBsl. Beraucnenus mo YpPaBHCHUSAM

https://m.edso0.ru/00ael1156



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

XUMHUYECKHUX PEaKIH, ECIIM OIUH U3
pPEareHToB COACPKUT MPUMECH

KHK-"KoncTpykTop

Oymymero" https://
bvbinfo.ru/auth

46

Ilonsatue o KOppO31UU MCTAJJIOB

but6mmoreka [IOK
https://m.edso0.ru/00ael278

KHK-"KoncTpykTop

Oymymiero" https://
bvbinfo.ru/auth

47

[IenouHbIe METAITBI

but6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

KHK-"KoHncTpykTOp

Oymymero" https://
bvbinfo.ru/auth

48

OKCI/I)II)I W TUAPOKCHUJIBbI HATPUA U KaJIUA

Bbu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

KHUK-"KoncTpykTop

Oymymiero" https://
bvbinfo.ru/auth

49

lenoyno3emMeabHbIC METaIbI — KaJbIIUM 1
MarHum

but6mmoreka [IOK
https://m.edsoo.ru/00ae15e8

KHK-"KoncTpykrop

Oymymero" https://
bvbinfo.ru/auth
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50

Baxneiinme coetMHEHNS KaJIbIIU

but6mmoreka [IOK
https://m.edsoo.ru/00ae15e8

KHUK-"KoHncTpyKTOp

Oymymero" https://
bvbinfo.ru/auth

51

O00011IeHNE U CUCTEMATU3aIUs 3HAHUN

52

XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

but6mmoreka [IOK
https://m.edso0.ru/00ae1886

KUK-"KonctpykTop

Ooyaymiero" https://
bvbinfo.ru/auth

53

[IpakTrueckas pabora Ne 6 o Teme
"YKEcTKOCThL BOJIBLI U METOIBI €€
ycTpaHeHus"

bubnuorexa [JOK
https://m.edsoo.ru/00aelae8

KHK-"KoncTpykTop

Oymymero" https://
bvbinfo.ru/auth

54

AroMuHUNR

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

KHUK-"KoHncTpyKTOp

Oymymero" https://
bvbinfo.ru/auth

55

Am@oTepHbIe CBOHCTBA OKCHIA U
TUIPOKCHIA

Bu6mmoreka [JOK
https://m.edso0.ru/00aelc64
KUK "KoncTpykTop
Oynymero" https://
bvbinfo.ru/auth
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bubnuorexa [JOK
https://m.edso0.ru/00ae1d86

56 Keneso KHUK-"Konctpykrop
Oyaymiero" https://
bvbinfo.ru/auth
but6mmoreka [IOK

57 OKCHHI’LHFIMPOKCHHH u comm xenesa (II) u https://m.eds00.ru/00ae35e6

wenesa (L) KHK-"KoncTpykTop
Oymymero" https://
bvbinfo.ru/auth

58 O06o0meHne u cucTeMaTu3anus 3SHaHUK
bu6mmoreka [JOK

I[Ipaktrueckas pa6ota Ne 7. Peruenue https://m.edso0.ru/00ae3des
59 AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME KUK-"Konctpykrop
«Baxneiiye MeTauIbl U UX COCTUHEHUSD) Oynymero" https://
bvbinfo.ru/auth
Beruncnenus no ypaBHeHUAM XUMHYECKUX bu6muoreka [IOK
pEaKLHnii, €CJIM OJIUH U3 PEAreHTOB JaH B https://m.edso0.ru/00ae1750
60 M30BITKE WU COACPIKUT IPUMECH. KUK-"KOHCTPYKTOP
Brrunciienust MaccoBoi J0JIM BBIXOJA 6ymymero" https://
TIpOZLYKTa peaKimn bvbinfo.ru/auth

61 O06o00611eHre U crucTeMaTu3alus 3HaHu|

62 Kontponbhas pabota Ne4 o teme

«BaxHenme MeTaJlIbl 1 UX COCIUHCHUA»
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63

BemectBa u MaTCpHaJibl B MOBCEIHEBHOU
JKU3HHU YCIIOBEKa

but6mmoreka [IOK
https://m.edso0.ru/00ae3f50

KHUK-"KoHncTpyKTOp

Ooynmymiero" https://
bvbinfo.ru/auth

64

XUMHYECKOE 3arpsI3HEHUE OKPYKaAIOIIEH
Cpebl

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

KHUK-"KoncTpykTop

Oymymero" https://
bvbinfo.ru/auth

65

Ponb xuMuM B pelieHnn IKOIOTUYECKUX
npobJieM

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

KHUK-"KoHncTpyKTOp

Ooyaymiero" https://
bvbinfo.ru/auth

66

PesepBHelit ypok. O600ICHHE U
CHCTeMAaTH3aINs 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ae0d0a

KHK-"KoncTpykrop

oymymiero" https://
bvbinfo.ru/auth

67

PesepBHelit ypok. O6001IeHNE 1
cUcTeMaTU3alus 3HaHu!

Bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

KHUK-"KoncTpykTop

Oyaymiero" https://
bvbinfo.ru/auth
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PeseprubIil ypok. O6001eHIE 1

bubnuorexa [JOK
https://m.edsoo.ru/00ad9ch2

68 . 1 KHUK-"Konctpykrop
CHCTeMaTH3alus 3HAHUH
Oyaymiero" https://
bvbinfo.ru/auth
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJ/IBHOI'O INPOLIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI IS YHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB W.I'., Cagkos C.A.,
AxnmonepHoe obmrectBo «M3marenscTBo «IIpocBenieHue»

* Xumus, 9 kiacc/ I'adpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
Ax1onepHoe obuiectBo «M3narensctBo «lIpocsemieHue

Xumus 8knacc. O.C. I'abpuensn. .I'. OctpoymoB, C.A. CnaakoB. YueOHUK 11t
o01eoopazoBarenbHbix opranuzanuii. M"[Ipocsemenne"2020

Xumus 9 xknace O.C I'abpuensin, U.I'. Octpoymos,C.A. CnaakoB

VYuebnuk s oomeoOpazoBaTenbHbix opranuzanuii. M"IIpocsemnienue"2021

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
1.0.C.I'abpuensan,N.I".OctpoymoB,C.A.CnagkoB Terpaas 1 nabopaTOpHBIX
OTBITOB U MpakTudeckux padot .Xumus 8ximacc.M Ilpocsenienne,2020
2.0.C.I'abpuensan,l'.I".JIbicoBa. Xumusa 8 kiacc IIpoBepouHble U KOHTPOJIbHBIE
pabotsl o xumuu.M. [Ipocsemenue 2021

3. 0.C. INabpuensn,.I".Octpoymos,.B.AkcéHoBa. Terpanp TSt
71ab0paTOpPHBIX OIBITOB U IPaKTHYECKUX pabor. Xumus 9
kiacc.M.IIpocsenienne2020

4, O.C.TI'a6puensn,I.T". JIpicoBa Xumus 9 Kjcc.mpoBEepOUYHbIC U KOHTPOJIbHBIC

pabotsl mo xumuu.M.IIpocBemenne202 1



5.Xumus B Tabnuiax 8-11 kinacc. CnpaBoyHoe mocodue. ABTOp COCTABUTEIb

A.E.HaconoBa.10-e uznaaue,crepeoruntoe.M. JIpoha2007

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
https://edsoo.ru/

https://bvbinfo.ru/auth
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