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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe denaepalbHON paboyeil TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Yy4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH IpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOW JEATEIbHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
HEPrul M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUS Tr100aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKAX YMCHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUYU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



crocoOCTByeT (hOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlaHHBIe HampaBjieHUs B OOyYEHHWU XUMHHU OOECIEYMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona K €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CHUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOM
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJEA0BATEILHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEU MPAKTUYECKOrO MPUMEHEHUS U MOTyUYECHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM IPHUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX NpeaMeToB: «OKPYKAIOMUA MUDPY,
«buonorus. 5-7 knaccel» U «PuU3nKa. 7 KIacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEeIIbHOCTH 4YE€JIOBEKAa M KaK OJHOIO U3 KOMIIOHEHTOB MHUPOBOU KYJBTYpHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUU — Ba)KHEUINUX (haKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNH K HAyYHbIM METOJAaM T[O3HAHMSI TMPU H3YYCHHHM BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHUHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOEHMM NpaBWJ O€30IaCHOr0 OOpalleHHs C BELIECTBAMHU B
IIOBCEIHEBHOM JKH3HHU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBbHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUY;

— obecrieueHne ycaoBUil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOITIMUCS
OIbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE JIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBaHue o0OmEeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJeM B IOBCEIHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
1EeJIecO00pa3HOro MNOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHUs CBOETO 370POBbsI U OKPYXKAIOIIEH MPUPOAHOMN CPEbL;

— pa3BUTHE MOTUBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpO(UIIS U HAIPaBJIEHHOCTH AAJIBHEHIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0o o0pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Beniectsa. Mosb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHe ypaBHeHMs. Knaccudpukanus
XUMHUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKMCAHUE
(bU3MYeCKUX CBOWCTB O0pa3lOB HEOPTAHWYECKUX BEIIECTB, HAOJIIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuui (pa3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMo iciicTBHE Kene3a ¢ pactBopoM cosn meau (11,
M3yYeHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHMUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeIeHUEe OYUCTKU MTOBAPEHHON
coid, HaOJMIOJEHWE U  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 351eMEHT U MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYyYEHHs] KHUCIOpoAa B JabOpaTopud U MNPOMBINUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpornHas MoAU(pUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MMAPHUKOBOTO 3(pekTa, pazpylieHne 030HOBOTO CIOSI.

Bonmopon — snemenTt M mpoctoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoZie U B KU3HU 4YesioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOAHBIX BoA. OXpaHa M OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnmdyeckne uW XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KUCIOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumMenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIIO3HABAHUE M H3y4YCHUE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeicTBrue Bojgopoaa ¢ okcuaoMm mean (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJIeOBaHNE O0pa3lloB HEOPTaHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydyeHue B3zaumojeinctsua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJUIa JIPYTHMM K3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3NYECKUd CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoit CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W mnpaktuku. [[. V. MeHneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus.  OKUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNSI K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliy pa3ioKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanus MexXnpeaIMETHBIX CBA3EH NPU H3YYEHUHM XUMUHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUNoTe3a, TEopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEILECTBA, Ia3, (pU3MyecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEAMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakiuii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopwl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHON peaKiuu. CocraBnenue YPaBHEHUMU



OKHCIIUTENbHO--BOCCTAHOBUTEIBHBIX ~ pPEAaKIUd C HUCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO Oaanca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y cia0BUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 IICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M ammasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL PA3IUYHbIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd U COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MaTEPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuuid HOHHOrO  OOMEHa
(oOpazoBaHue ocajka, BbIJACICHUE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOLIUX — NPUMEPBl  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCTUHEHMs), pAClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbI0O KAYECTBEHHBIX pEaKIMid Ha HOHBI, pELICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJyYE€HUE, NMpUMEHEHUE. [lelicTBHe
XJIOpa U XJOpPOBOJOPOJAa HAa OPraHU3M YelloBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHne u (Puanyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (QuU3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIMHEHUH B Mpupoje. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpAHEHHE B MPUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecknue 1 XMMHUYECKHE CBOMCTBA, NOJyyeHue U npuMenenne. Conn aMMOHus,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUEe OKpYXKarollei cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3MIecKre U XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcrnons3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

OOmast xapakTepuctuka 31eMeHTOB |V A-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. AncopOnusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha >KUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYecKrue U XMMHUYECKHE CBOMCTBA,
nojsyueHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MMOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKax, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHus o0
okcunae kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX HCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobaembr 6e30macHOr0 MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOJEHUE Mpoliecca OOYIIIMBaHMS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAYECTBEHHOW peaKIuu Ha CyJbdaT-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHUue  Mojelsen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJy4eHUEe, COOMpaHue, pacro3HaBaHUE U W3yUYCHHE
CBOMCTB YIJICKHUCJIOTO Tra3a, MPOBEJCHHE KAYECTBEHHBIX PEaKklMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHeuIne HeMeTaulbl U UX COCAUHECHUS».

MeTtasiibl M X COeTUHEHUS

OO01ast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuommyeckor cucreMe XUMHUYECKMX dieMeHToB [J[. U
MenneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3MM METajuioB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHUe B lleprognyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUIBI HAaTpusi W Kanusd. l[IpuMeHeHne 1Eeno4YHbIX METALNIOB W HUX
COCJIMHCHUH.

[[lenoyHno3emenbpHble METAUIbl MarHMid M KaJblMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Ipupoae. PU3NUEeCKUE U XMMUUYECKUE CBOMCTBA MarHusl
U Kanblius. Baxuelive coequHEHUS Kalblus (OKCHHA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TIo10keHKE B [leprondeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcu b, Tuapokcuabl U conu xenesa (I1) u xenesa
(1), mx cocraB, CBOWCTBA U TOJTyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOWMCTBAMH, HW3YYCHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, IIUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHKE W ONMKCAHUE MPOILIECCOB OKPAIIMBAHHUS
MJaMEHH MWOHAaMM HaTpusi, Kajdusd W Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakHeniume
METaJIJIbl U UX COCIMHCHU .

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpesnl (MpeneibHas JOoMmyCcTUMas
KOHIIeHTpalus BeulecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

n3yyeHue oOpaslioB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mesricnpeomemmnuwle céasu



Peanuzarust MeXnpenMeTHBIX CBS3ed NPW WM3YYEeHWHW XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dwuszmka: Marepusi, aToM, OJCEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYITPOBOJTHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI W3MEPEHHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE311bI, COTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XWMHUYECKOW HAayKH B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJAETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U O0IIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOH,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JJI NTOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBaMH HHGOPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEUIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS aJKOrosi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHHUE K TPYAy M pe3yjbTaTaMm TPYJOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON EeITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, MOHUMAaHUE [IEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJ 0€30MACHOTO MOBEIECHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSI ~ OKOJIOTUYECKOW  KYJNbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEelIeHUs TMOCPEICTBOM METOJ0B XHWMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IEIOCTHON



HAy4YHOW KapTUHE MHUpPA, U YHUBEpPCAIbHbIC yaeOHbIE NeUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEICTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI TI0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JMTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbBI U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIWX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH ~ UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIEHYIO (POpMY MpeCTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aa4ll HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
Ipyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxJaaeMoill  TeMbl, (OpPMYJIUpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TIPEIJIOKCHHOH 3a1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MpPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCMCTBHM, OINpeAeleHUe KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBJISATh, KOHTPOJIUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUKM C Y4YETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, crnenupuyYeckne s TpeAMETHOM o0nactu  «XuMHUsS», BHUIBI
JEATEIPHOCTH 1O  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsIX.

K xoHIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakini,
SAIpO aTOMa, HJIEKTPOHHBINM CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSIpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MAccoBasi J0JIs BEIIECTBA
(TpolieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHus B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHMUS MAcChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHUs, KOTOpbIE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX IJIEMEHTOB (COCTaB U 3apsif sApa, 00IIee YUCIIO IEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, 10 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHUIN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIMA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEeHTa 10 (dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIECHHE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAy4YHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, U3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAETEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHUYECKHME  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKLHMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIUCHIBaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «rmooodHas
noarpynna (b-rpynma)», manble U OOJbIIHE TEPUOIbI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejielieHue HMX IO DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npenaesiax MajlbIX MEepUOJOB U IIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAONINX CYyIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakKXKe IpaBWia OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO WU COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OINBITHBIM MYTEM XJIOpUI-, OpOMU/-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpalliid MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMAaTHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUs CBOWCTB BEUIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' IPAKTUYECKOMN JNeSTEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 0 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonstue 6 0 0 bubnmoreka [IOK

' 00 oKcHaax https://m.edso00.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 0 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK

' HEOPraHUYECKUX COEAUHEHHIM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsi3b. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUI



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

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
Mengene-eBa. CTpoeHue aTroma
XuMu4decKas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [HOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. 8 1 1 bubmmoreka [JOK
' XUMUYECKUE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 0 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnesl. ["anorensr https://m.edso00.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [TOK
' YT L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 10K
nonmoTexa
2.3 VA- LA 7 0 1
SJICMEHTOB FpYmIEL. A3OT, ocop i nx https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
HWroro no pazneny 25



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

Pa3gen 3. MeTajabl M HX COeIMHEHUA

N bu6mmoreka [IOK
3.1 Obmpae cBoHCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxne1me MeTamisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEIOBEKA 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE INIVTAHUPOBAHUE

8 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl

1 [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 0 0 but6mmoreka [IOK
yenoBeka. Tena u BelecTsa 04.09.2023  https://m.edsoo.ru/ff0d210c

5 ITonsTHE O METOIaX MO3HAHUS B 1 0 0 bubmunoreka LIOK
XUMHUHI 06.09.2023  https://m.edsoo.ru/ff0d227e
[IpaxkTuueckas padora Ne 1 «IIpaBuia

3 paboTel B 1abOpaTOpUn U IPUEMBI 1 0 1 bubnmoreka [JOK
oOparteHus ¢ 1adopaTOpHBIM 11.09.2023 @ https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yucteie BemecTBa U cMecH. CriocoObl 1 0 0 bubnuotexa [JOK
paszueneHus cMecen 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa [TOK

: . PHMEP 18.09.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»

6 XUMHUYECKHUE AJIEMEHTBI. 3HAKU 1 0 0 bubmoreka [{OK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK

! Hpoctbie it croxHbIe BemecTsa 1 0 0 27.09.2023  https://m.edsoo.ru/ff0d2a6c

but6mmoreka [IOK

8 ATOMHO-MOJICKYJIAPHOE yrietiite 1 0 0 02.10.2023  https://m.edsoo.ru/ff0d2d50

9 3aKOH MOCTOSIHCTBA COCTABa BEILIECTB. 1 0 0 bubmoreka [JOK
Xumuuaeckas opmyna. BaaeHTHOCTE 04.10.2023  https://m.edsoo.ru/ff0d2eae



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/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

aTOMOB XUMHNUYCCKHUX OJICMCHTOB

10 OtHocuTenbHas aTOMHas Macca. bubmuoteka [JOK
OTtHocuTenbHas MOJIEKYJIIpHas Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
1 MaccoBas 107151 XUMHYECKOTO bubmuoreka [{OK
3JIEMEHTA B COEIMHEHNH 11.10.2023 | https://m.edsoo.ru/ff0d350c
bubmunoreka LIOK
12 ATOMBI H MOJICKYIIbI 20.09.2023  https://m.edsoo.ru/ff0d2a6c
13 KonnuectBo BemecTra. Moib. bubmuoteka [JOK
Momnsipaas macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SABICHUS. bubmuoreka [{OK
XuUMHUYECKasi peaKIust 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCiI0BUs IPOTEKAHUS bu6nuorexa [IOK
XUMUYECKHUX peaKluid 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bu6nuoreka [IOK
XUMHYECKUE YpaBHEHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEII[ECTBA 110 YPABHEHHUSAM XUMUYCCKUX bubmorexa OK
» . P 06.11.2023  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukamnust XMMHUYECKHX PEaKIIHii
18 (coenuHeHMs, pa3I0KEHUS bubmorexa OK
P ’ 08.11.2023  https:/m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuuKoneauct. O6o0IeHne 1 bubmorexa IOK
' B 13.11.2023  https://m.edsoo.ru/ff0d40c4
cucreMatru3anus 3HaHUu
20 Kontponbnas padota Nel o teme bu6nuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUI 15.11.2023  https://m.edsoo.ru/ff0d4290
91 Bo3ayx — cmech razos. CocraB bubmunoreka LIOK
Bo3nyxa. Kucimopon — snemeHT u 20.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2a6c
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

npoctoe BeuiecTBo. O30H

dusnyeckre U XUMUYECKHAE CBOMCTBA

22 KHCIJIOpO/Jia (peaKIuu OKUCICHUS bubmorexa [TOK
PoAa peaich ’ 22.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
Cnioco0wI TtoTyde ciopoaa
23 JI;SO aTIz 1:/1131I Zlqn HZII\S/[II)I;LPII_IJ'?GHPH()HCTI]?I bubmorexa HOK
patop P ’ 27.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3pPexT XuMUIECKOi
24 peaKkIuu, OHSITHE O bubmunoreka LIOK
TEPMOXHUMHYECKOM YPaBHEHHH, SK30- U 29.11.2023  https://m.edsoo.ru/ff0d4790
SHOTEPMHUCCKHUX PEAKIIHIX
T , .
55 | serpmmemesoname enomtuero buGmorexa LIOK
P A, 04.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonydenue u coOMpaHUe KUCI0poaa bubmorera I[JOK
7 P PO, 06.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €r0 CBOMCTB)
97 Bonopoa — snemeHT 1 npocroe bubmuoteka [JOK
BenlecTBo. HaxoxneHnue B npupone 11.12.2023 = https://m.edsoo.ru/ff0d4dd0
28 ®uU3nYECKUe U XUMUYECKHE CBOMCTBA bubmoreka [JOK
Bozopoaa. [Ipumenenne Bogoposaa 13.12.2023  https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa LIOK
18.12.2023  https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI ToTy4eHust BOA0pO/a B bubmuoteka [JOK
naboparopun 20.12.2023  https://m.edsoo.ru/ff0d4ddO
[IpakTrueckas padota Ne 4 o Teme
31 «ITonmydenne u coOupaHue BoI0poIa bubmorexa [IOK
i P AOpoAa, 25.12.2023  https://m.edsoo.ru/ff0d4f42

M3yYEHHE €r0 CBOMCTBY



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
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmunoreka LIOK

2
3 ABoraapo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOIHYECTBA
33 BEILIECTBA ra3a IO €ro U3BECTHOM bubmorexa HOK
. N Y 10.01.2024  https://m.edsoo.ru/ff0d55a0
KOHI/I‘IGCTBy BEIICCTBA UJIN 061,eMy
Brrancnenus 00EMO0B ra3oB 110
34 ABHEHHIO PeaKIMHM Ha OCHOBE 3aKOHA bubmorexa HOK
ypas peaiiiui 15.01.2024  https://m.edsoo.ru/ffod5708
O6’beMHBIX OTHOIICHHUHU I'a30B
35 Du3nYeCcKue 1 XUMUYECKHE CBOMCTBA bubmuoreka [{OK
BOJBI 17.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuoreka [{OK
WHJUKATOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputens. HacwimenHabie
37 n HiHaCBI peHHBIIe) ACTBOPHI B BI/I6HI/IOTCK3 HOK
m PacTBOPHL. 24.01.2024 https://m.edsoo.ru/ff0d5b40
MaccoBast 10Jis BEIIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o Teme
38 «ITpuroroBieHue pacTBOPOB ¢ bu6nuoreka [IOK
onpeaenéHHON MacCOBOM 10JeH 29.01.2024 @ https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KonTponbnas padorta Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bomopon. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KiacCupUKaIus, bubmunoreka LIOK
HOMEHKJIaTypa 05.02.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHne 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubmmorexa [IOK
’ P 07.02.2024  https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, bubmunoreka LIOK
HOMEHKJIaTypa 12.02.2024  https://m.edsoo.ru/ff0d67ca
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[TonyuyeHne u XMMUYECKHE CBOMCTBA

bubmunoreka LIOK

43 OCHOBaHMI 14.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIATypa 19.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT 21.02.2024  https://m.edsoo.ru/ff0dfee2
Co cpelHue): HOMEHKIIATypa,
46 cn(ij)((ibll) nl([)I;IIH )elfn;w XI:/IMH;ZEKHe bubmorexa LOK
. YA ’ 26.02.2024  https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX 28.02.2024  https://m.edsoo.ru/00ad9b7c
COCTUHEHUI)
48 I'enernueckas cBsA3b MEXKIY KiIacCaMU bu6nuoreka [IOK
HEOPTraHUYECKUX COCTMHEHHI 04.03.2024  https://m.edsoo.ru/00ad9a50
49 O06o01enre 1 cucTeMaTr3aus bubmuoreka [JOK
3HAHWI 06.03.2024  https://m.edsoo.ru/00ad9ch?2
KonTtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJ1ACChI HEOPTaHHYECKUX bubnnorexa [IOK
o P 11.03.2024  https://m.edsoo.ru/00ad9ela
COeIMHEHMI
Ile € 1o KU KJ1acc Ka
51 xHﬁil;leclfcnl:(B;JTIGI;eHTOBHI(?[I(/)IHﬂLTIz: 0 bubmmorexa [TOK
' 13.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
Ilepuonuueckuii 3aKOH U
52 ITepuoanueckast cucTeMa XUMHYECKUX bubmorexa HOK
pHo 18.03.2024 | https://m.edsoo.ru/00ada52¢c
anemenToB J[. 1. Menaeneesa
53 [lepuonasl, TPyHIIbL, HOATPYIIIELI bubmorexa LHOK
PHOZBL, TPYHIIBL HOATPYH 20.03.2024 @ https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmunoreka LIOK

>4 snep. M3oTomsl 01.04.2024 | https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa [IOK
03.04.2024  https://m.edsoo.ru/00adaébc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KEHHIO B bubmuoteka [JOK
[Tepuoanueckoii cucreme /. U. 08.04.2024  https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [leproanyeckoro 3akoHa
57 JUISL pa3BUTHS HAyKW U npakTuku. . W. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, MTEIArOT U 10.04.2024  https://m.edsoo.ru/00ada96e
rpak1aHuH
58 DIIEKTPOOTPULIATEIBHOCTh ATOMOB bubnmoreka [JOK
XUMUYECKHUX 3JIIEMEHTOB 15.04.2024  https://m.edsoo.ru/00adaab8
59 HoHnHas xuMu4ecKkast CBsI3b bubsmorexa [JOK
17.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMu4deckas bu6nuoreka [IOK
CBSI3b 22.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenoasipHas XMMUYECKas bubnmoreka [JOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa [JOK
29.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC bubmuoteka [JOK
peakiuu 06.05.2024  https://m.edsoo.ru/00adb076
64 OKUCIATENN U BOCCTAHOBUTEITH bubmorexa OK
08.05.2024  https://m.edsoo.ru/00adb076
65 KonTponpHas padora Ne4 o Teme bubnmoreka [JOK
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«CtpoeHue aroMa. XuMHU4YecKast 13.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBublit ypok. O60011eHuE 1 1 bu6nuorexa [IOK
cucTeMaTu3anus 3HaHU 15.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O600111eH1E U 1 bubnmoreka [JOK
cUCTeMaTH3aIus 3HaHui 20.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 PesepBublit ypok. O6001meHue u 1 Bu6muotexa [JOK
cucTeMaru3anus 3HaHui 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka KonTpoabsubie IIpakTuueckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
[Tepuonuueckuii 3aKoH.

1 [Tepuonuueckas cucrema 1 0 0 bu6nuoreka [IOK
XUMHYecKux 3memeHToB J1. 1. 04.09.2023  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHECHUU

2 CBOMCTB XUMHYECKHX AJICMECHTOB 1 0 0 bubmorexa [JOK

R 06.09.2023  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HOMEHKIATypa 1 0 0 Bu6muotexa [IOK
HEOPTraHUYECKHUX BEIIECTB 11.09.2023  https://m.edsoo.ru/00adb7e2

4 Buibl XUuMU4eCKOW CBS3U U THIIBI 1 0 0 bubmuoreka [JOK
KPUCTAJUTMYECKUX PEUIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 I1 0 i 1 1 0
«IToBTOpenue n yriay0iaeHne 3SHaHUI 18.09.2023
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 0 0 bubmunoreka LIOK
peaKIuii Mo pa3aTuIHBIM MMPU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbcb0
IlonsATHE O CKOPOCTU XUMHUYECKOMI

7 cakiuu. [ToHSITHE 0 TOMOI'CHHBIX U 1 0 0 bubmorexa OK
pearduti. 25.09.2023  https://m.edsoo.ru/00adbe9a
IreTCPOTrCHHBIX PCAKIUAX
[lonsiTHE O XMMHYECKOM

8 aBHOBecuH. DaKTOPDI, BIUSIONIKNE 1 0 0 bubmorexa [TOK
P ' PEL 0 27.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHUYECKOU PEaKLMU U
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MOJIOKECHUE XUMUYECKOTO
paBHOBECHS

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE

bu6mmoreka [IOK

o peakiuumn 02.10.2023  https://m.edsoo.ru/00adcade
Teopus 3nE€KTPOIUTUUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble bubmorexa LIOK
A HHALH. 04.10.2023  https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMonubBle ypaBHEHUS peaKInil Bubmiorexa OK
P peardt 09.10.2023 | https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBaHHU B CBETE MPEACTABICHUI bubnmoreka [JOK
00 AIIEKTPOTUTHIECKON 11.10.2023 = https://m.edsoo.ru/00add5d8
IIUCCOLTUAIANA
XMMHUYECKUE CBOMCTBA COJIEU B
13 CBETE IIPEICTAaBICHUN 00 bubmorexa LIOK
beA . 16.10.2023  https://m.edsoo.ru/00add8b2
BJ'IGKTpOJII/ITI/I‘-IGCKOI/I Jaucconualnnun
14 [Tonsatre o ruapoan3e Coen bubmorexa LIOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HAHUN 23.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Pemrenne skcriepuMEHTAILHBIX bubmorexa LIOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1au»
Kontponbnas padota No2 o teme
17 «DINEKTPOIIUTHIECKAS TUCCOIIUALIUSI bubmorexa LIOK
P A HHARHA. 06.11.2023 @ https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)
18 OO6mrast xapaKTepuCTHKA rajJOreHOB. bubnmoreka [JOK
XHWMHYECKHUE CBOICTBA HA IPUMEPE 08.11.2023  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopod. ConsiHasi KUCIIOTa,

19 XHUMHUYECKHE CBOUCTBA, IIOJyUEHIE bubnmorexa HOK
> HOIYH ’ 13.11.2023  https://m.edsoo.ru/00ade104
MMPUMCHCHUC
[TpakTrueckas padota Ne 2 o Teme
20 «[TomydeHne coNsTHOM KUCTOTHI bubmorexa [TOK
YHCHTE €077 ’ 15.11.2023  https://m.edso00.ru/00ade348
u3ydeHue e€ CBOHCTBY
Berauciienus mo ypaBHEHUSIM
21 XUMUYECKUX PEaKITUi, €CIIH OJIUH U3 bubmorexa [JOK
pearciiti, 8 20.11.2023  https://m.edsoo.ru/00ade488
pEeareHTOB JIaH B U30BITKE
ANOTPOITHBIE MOJU(PHUKALINN CEPBI.
99 HaxoxzaeHnue cepbl ¥ €€ coeIMHEHUI Bu6muotexa [IOK
B IIPUPOJIe. XMMHUUYECKHE CBOMCTBA 22.11.2023  https://m.edsoo.ru/00ade64a
cephl
93 CepoBoiopo/1, CTpOEHHUE, bu6nmoreka [JOK
(du3nUecKre U XUMUYECKUE CBOKCTBA 27.11.2023  https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTAa,
24 (bU3UYECKHe U XUMUYCCKUE bubmorexa [TOK
. 29.11.2023  https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMCHCHUC
o5 OO11as xapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynibt 04.12.2023  https://m.edsoo.ru/00ade64a
XHUMHUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
26 MOJTYYEHUST CEPHOM KUCIIOTHI. bubmmoreka [JOK
XUMHYECKOE 3arpsi3sHEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY KaloIIel Cpebl COeTMHEHUSIMH
cephl
27 Brruncinenne MaccoBoil J0JIM BBIXO1A bubmunoreka LIOK
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MPOAYKTa PEaKLUU 11.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA SIIEMEHTOB

28 VA-rpynnsl. A3o0T, bu6nuorexa [IOK
pacnpocTpaHEHUE B IPUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeeab
(bH3I/I‘IeCKI/I€ U XUMHUYECKHE CBOMCTBA
AMMHak, ero Gpu3ndecKue u

29 XUMHUYECKHUE CBOMCTBA, MOTyYEHUE U bubmmorexa LOK

> HOIYH 18.12.2023  https://m.edsoo.ru/00adf004
IIPUMEHEHNE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonydenne aMmmmuaka, U3yueHue ero bubmorexa [JOK
. i > E9YE 20.12.2023  https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas Kuciora, e€ Gu3nvecKue u Bbubmunoreka LIOK
XUMHYECKHE CBOMCTBA 25.12.2023  https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH
AMMOHHSA B KaUCCTBC MUHCPAJIbHBIX

32 oOpeHuii. XMMHUYECKOE bubmorexa [IOK
YAORP ' . 27.12.2023  https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH cpebl
COCIMHEHUSIMH a30Ta
®docdop. Okc ocdopa (V

33 (bocg)o pHaH KII;I?JI(}))Ta (b(ppll)sn(qe)cfne u Bubmmorexa [IOK

P . 10.01.2024  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MTOYICHUE
Ucnons3zoBanue GocdaTos B

34 KauyeCcTBe MUHEPATbHBIX YA00OpEHUH. bu6nuoreka [IOK
3arpsisHEeHUE TPUPOTHON Cpeabl 15.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHHE B

35 npu 2 2 gnséiec;;ellngnqecxne bubmorexa [TOK

PHPOE, 17.01.2024  https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcupsl yriaepona, ux pusudeckue u
XUMHUYECKUE CBOUCTBA.

bubmunoreka LIOK

36
DKOJIOTHYECKUE TTPOOIEMBI, 22.01.2024  https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIoM yriepona (1V)
37 VYronpHas KUCI0Ta U €€ COTN bubmorexa HOK
24.01.2024  https://m.edsoo.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme
38 "IlosrydeHne yrieKucioro rasa. bu6nuorexa [IOK
KavecTBeHHast peakiys Ha KapOoHaT- 29.01.2024  https://m.edsoo.ru/00ae027e
noH"
[lepBoHayanbHbIe MOHATHUSA 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa [TOK
P B 31.01.2024  https://m.edsoo.ru/00ae054e
COCIUHEHUSIX YTIepoaa
40 Kpemnwuii u ero coemnHeHust bubmorexa [JOK
P A 05.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5.
41 Pemenue skcriepuMeHTANBHBIX 3aa4 Bubmuotexa [JOK
o TeMe «BakHel1e HeMeTaIbl U 07.02.2024  https://m.edsoo.ru/00ae0bf2
WX COCAMHECHUS
KonrtponsHas padora Ne3 o reme
42 «BaxHeinme HeMeTaJIbl U UX bubmorexa OK
12.02.2024 = https://m.edsoo.ru/00ae0e18
COCITUHEHUS
OO6m1ast xapakTeprucTUKa
XUMHYECKHUX IJIEMEHTOB —
43 METaI0B. MeTannnueckas CBs3b U bubnuoreka [JOK
MeTaJuIM4ecKasi KpucTauinieckas 14.02.2024 = https://m.edsoo.ru/00ae103e

pemérka. Pu3ndeckue CBOMCTBa
METaJIOB
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XMMHUYECKUE CBOUCTBA METAJLIOB.

44 DIIEKTPOXUMHUYCSCKHUH S, bubsmorexa [JOK
P " b 19.02.2024 @ https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OOu1re criocoObl MOTyYSHHS
MCTAJIJIOB. CH.HaBBI. BBI‘-II/ICJIGHI/IH 110
45 aBHEHUSIM XUMHWYECKUX PEAKIINI Bubmzorexa LIOK
P DeaKHI, 21.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKUT
puMecH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB bubmorexa LIOK
pp 26.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
Wlenotibie MeTaIB! 28.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmunoreka LIOK
KaJns 04.03.2024 | https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMenbHBIE METAIIIBI — bu6nuoreka [IOK
KaJIbIUU 1 MarHui 06.03.2024 @ https://m.edsoo.ru/00ae15e8
50 Baxueiinne coetMHeHN KajJbIlUI bubmorexa LIOK
s H 11.03.2024  https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATHU3ALIMS
3HAHUN 13.03.2024
59 JKEcTKOCTh BOJBI 1 CIIOCOOBI €€ bubmuoteka [JOK
YCTpaHEHUS 18.03.2024  https://m.edsoo.ru/00ae1886
[Tpaktrueckas padota Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOMEI €6 bubmorexa LIOK
" A 8 20.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmoreka [JOK
>4 AJTIOMHHHH 01.04.2024 | https://m.edsoo.ru/00aelc64
95 AmoTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK
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TUAPOKCH]IA 03.04.2024  https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
5 Keueso 08.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTHU XKEe3a bubmunoreka LIOK
(1) u xeme3a (1) 10.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001IeH e U cuCcTeMaTU3alus
3HAHUH 15.04.2024
[TpaxTrueckas padota Ne 7.
59 Pemienue skcnepuMeHTaIbHBIX 3a7a4 bu6nuoreka [IOK
1o TeMe «BaxkHewnie MeTamuibl U UX 17.04.2024  https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30bITKE WIH bu6nuorexa [IOK
COJIEPKUT NpuMecH. Brruncnenus 22.04.2024 = https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJa IIPOLYKTa
peaxkuuu
61 O0001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUU 24.04.2024
Kontponbnas padota Ne4 o teme
62 «Baxuenme MeTauibl 1 UX 99.04.2024
COETUHEHUS»
63 BemectBa u Mmarepuassl B bubmunoreka LIOK
MOBCETHEBHOM )KM3HU YeIOBEKa 06.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNE bu6nuoreka [IOK
OKpY>Kalollen cpebl 08.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penreHnn bubnmoreka [JOK
HKOJIOTMUYECKUX MPobIeM 13.05.2024  https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O6o01IeHNE U 1 Bu6muotexa [JOK
cUCTEMATH3aINA 3HaHUI 15.05.2024 | https://m.edsoo0.ru/00ae0d0a
67 PezepBHblit ypok. O6o01eHnE 1 1 bu6nuorexa [IOK
cUucTeMaTHu3aIs 3HaHUI 20.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHue u 1 bubnmoreka [JOK
cUCTeMAaTH3aIus 3HaHUH 22.05.2024 | https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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