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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1Mo XMMHUH OCHOBHOTO oOImiero oOpaszoBaHus (yriayOJIEHHBIM
YPOBEHB) COCTaBJIEHa Ha OCHOBE TPEOOBAHU K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOOQ, ¢ yuerom denepaibHOK paboyeit mporpaMMbl BOCITUTaAHUSI.

[IporpaMmma 1Mo XuMHUU pa3paboTaHa C II€JIbI0 OKa3aHUsS METOIUYECKOU
MOMOIIY YUUTEIIO B CO3/IaHUM paboyeil mporpaMMBbl 10 y4eOHOMY MIpEaMETY.

[Iporpamma mo xuMuM Naé€T MPECTABICHUE O IMENsAX, OOIel cTpaTeruu
OoOy4eHHMs, BOCIHMTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMeTa, onpeaessieT 00s13aTeNIbHOE MPEIMETHOE COJIEPKAHUE, €T0 CTPYKTYPY MO
pazmenam M TeMaM, pacmpejielieHMe 10  KlaccaM, PEKOMEHIYEeMYIO
MOCJIEAOBATEILHOCTh  W3YUYEHHUS] XHMHH C Yy4€TOM  MEXIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
ocoOeHHOCTE oOyuwaromuxcsi. B mporpaMme 10 XWMHM — YYUTHIBAIOTCS
BO3MOKHOCTH Yy4e€OHOTO TpeAMeTa B peajn3aluud TpeOOBaHUN K TIaHUPYEMbIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUpPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATENbHOU JESATEILHOCTU
00y4Jaromerocs 1o 0CBOSHUIO Y4eOHOT'O COJIePKaHMS.

N3yyenue XuMHUM HA  YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs
OPUEHTUPOBAHO Ha OOIIECKYJIHTYPHYIO OATOTOBKY, HEOOXOAUMYIO JJIsl BHIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUECHTUPOB, PA3BUTHUSI MHTEIJIEKTYabHBIX CIIOCOOHOCTEHN U
WHTEPECOB OOyYaroNMXcsi, Ha MPOJODKCHHE OOYyYeHHS Ha YPOBHE CPEIHETO
oO1ero oOpazoBaHus.

3HaHWE XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHPOBO33PECHHS
00y4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
POJIb UTPAIOT (GOPMUPYEMBIE XUMHUEH TTPEACTABICHHUS O MPEBPAILCHUSIX YHEPTUH U
BEILIECTB B MPUPOJIC, O MYTSIX PEIICHUS TIJI00aIbHBIX MPOOJIEM YCTONYMBOTO
Pa3BUTUSL YEJIOBEYECTBA — CBIPHEBOW, JHEPIETUUYECKOM, MPOJOBOJIBCTBEHHOMN
po0eM, MpooOIeMbl IKOJIOTHIECKON 0€30MacHOCTH, TPOOJIEM 3PaBOOXPAHECHHUS.

N3yuenune xumun:

CIOCOOCTBYET  peaji3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTHUSL U
bopMHUpPOBaHUS KyJIbTYPBI IMTYHOCTH 00YYAIOITUXCSI, X 00ITeH U (PyHKITMOHATEHON
IPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
OoOy4YaromMXxcs, HABBIKOB HX CaMOCTOSTENBHOM  Y4yeOHOW JEsTeNIbHOCTH,
OKCIIEPUMEHTAIIHBIX M HCCJIEJ0BATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIBHOU €SI TEIHLHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIILIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABICHUN O €UHCTBE MPUPOIBI M YETOBEKA, SIBJISETCS KIIOYEBBIM 3TAlloM B
(hOpMHPOBAHUN €CTECTBEHHO-HAYYHOH TPAMOTHOCTH O0YYaIONUXCS;

crocoOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIA]l B IKOJIOTUYECKOE
oOpa3oBaHue 00YyYaIOIIUXCSl.

JlanHble HampaBlieHUS B OOYYCHHH XUMHH OOECIEYMBAIOTCS CHEU(PUKON
Collep KaHMUsl TpeaMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aaanTHUPOBAHHBIM
OTpaXCHUEM OTIPE/ICIICHHOTO 3TaIa Pa3BUTHS XUMHH.

VYriyOn€HHbBIA KypC XMMUU OCHOBHOI'O OOILET0 00pa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHSATUN XHUMHUH, OCHOB
HEOPTraHWYECKON XWMHUU, OCHOBOIMOJIAraloOlUX MPEACTABICHUN 00Ied XUMHUH U
OTJIEJbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CTpykTypa coaepKaHUs MPOTPaMMBI IO XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3ydeHuro. CojepikaHue CKIIaIbIBACTCS W3 CHCTEMBI
MOHATUN O XUMUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakuuu. O0e ATU CUCTEMBI OPraHU30BaHBI MO MPUHIUIY MOCIEAOBATEIIBHOIO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUUECCKUX MPECTABICHUN pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepronnueckoro 3akona /(.M. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XHUMUU;

YYEHHSI O CTPOCHUU aTOMa U XUMHYECKOU CBSI3U;

MPEICTaBICHUN 00 SNEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B pacTBOPAX;

0 XUMUYECKON KMHETHKE U TEPMOJMHAMUKE.

B OCHOBY TeopeTHuecKuX 3HAHWW TOJOKECHBI SMIUPUYCCKU ITOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAHNUS Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO YPOBHSI
K JpyroMy W oO0OecrneunBalOT OOYydYaroIIUMCS BO3MOXHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOEHUE M 00JIACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUs MPOTPAMMBl [0 XUMHUU  TMPOUCXOAWT  C
WCITIOJIb30BAaHUEM 3HAHUN U3 paHee H3yUYCHHBIX YUEOHBIX IPEIMETOB: OKPY KAIOIINNA
MHUp, OnoJiorus, (hu3nuka, MaTeMaTHKa, reorpadus, TEXHOJIOTHS, HCTOPHS.

[Iporpamma ocHOBHOTO 00miero oOpa3oBaHus TO XUMUU (yriayOnEHHBIH
YpPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHeHUE (PYHIAMEHTAILHOIO XapakTepa
oOpa3zoBanus, crnenupukn ydyeOHOro mpeaMeTa U OO0eCleueHHE YCHENTHOTO
oOy4eHHsI Ha CIEAyIoIeM ypoBHE oOpa3oBaHus. B mporpamMme 1o XUMHUU
peanu3yeTcsl pa3BUBAIONIAS M MPAKTUYECKash HAMPABIECHHOCTh OOYyYECHHS] XWMHUH,
muddepennpanus  00ydeHHs,  BKIOYaromas — NpopUIbHYH  MOATOTOBKY
oOydJaromuxcss W TOCJICAYIONee CaMOOMpEISICHHE B BBIOOpPE HAIPaBICHUS
oOy4eHusl B MpOGUITBHBIX KJIacCax.



VYrny0néHHoe UW3ydyeHHWE XHMHHU  CIOCOOCTBYET —peaju3aluu  3ajad
npo(hecCUOHATBHOM OPUEHTAlMU U HANIPABJIEHO Ha MPEJOCTaBICHUE BO3MOKHOCTU
KOKJIOMY O0O0yYaroleMycsi MpOSIBUTh CBOM HWHTEIUIEKTyaJbHbIE M TBOPYECKHUE
CIOCOOHOCTH IPH U3YYEHUH YUeOHOTO MPEeaMETa, HEOOXOANUMBIE 1JIs1 MPOAOTKEHUS
o0Opa3oBaHus U JalIbHENIIEH TPYI0BOM AEATEIBHOCTH.

[Iporpamma 1o xumuu (yrayOn€HHBIM YpOBEHB) TNpeIHAa3HA4YeHA IS
WCIIOJIb30BAHUSI B 0OpPA30BATENIbHBIX OPTaHMU3AIUAX, PEATU3YIONIUX MPOrPaMMBbI
nuddepentiupoBanHoro (yriayonéHHOro, TpPOPUILHOTO) H3YYEHHS OTIACIbHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUsl.

OOpa3oBarenbHble (PYHKIIUM XUMHUHU, W3Yy4ae€MOl Ha yIJIyOJIEHHOM YpPOBHE,
peanu3yloTcs B mpoiecce pOpMUPOBAHUS 3HAHUNA OCHOB XMMUYECKOM HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, 00JACTH MPAKTUYECKOW NeSITeIbHOCTU
YyelloBeKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYyphl. 3ajaya yueOHOTO
IpeMETa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM — BaXKHEHIITNX
(bakToB, MOHATHHN, 3aKOHOB M TEOPETHUUECKUX MOJIO0KESHUM, JOCTYITHBIX 0000IIeHII
MHPOBO33PEHYECKOTO XapakTepa, s3blka HAYKH, B TPHOOMICHUH K HAyYHBIM
METOJaM T[O3HAaHHUS TP HW3YUYCHHM BEIIECTB W XUMHUYECKHX pEaKUUu,
(GbOopMHpPOBAaHUHU U PA3BUTUHU MTO3HABATENbHBIX YMEHUN U CIOCOOOB AESITEILHOCTU U
UX T[PUMEHEHUH B Y4eOHO-TIO3HABATEIBHOW M Yy4YEOHO-UCCIEI0BATEIbCKON
JeATENbHOCTH, OCBOCHHMHM NpaBWi 0O€30MaCHOTO OOpallleHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[enn u3ydeHuss XUMUU OTPAXKAIOT HAMPABIEHHOCTh 00YYEHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIUIEKTAa U 00ILeN KYJIbTYpHI.

N3yyeHue XUMHUM HAMPaBIIEHO Ha JOCTUKEHUE CIETYIOLIUX LIeJIeH:

(GOpMHpOBaHHE HHTEIUIEKTyaJbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

(bopMHpPOBaHNE CUCTEMBI XUMUYECKHUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpA, KaK OCHOBBI [ MOHMUMAHUS XUMUYECKOW CTOPOHBI
SABJICHUN OKPY>KalOIIEr0 MUPa, OCBOCHUE S3bIKa HAYKH;

npuoOIeHne OO0YyYaromuXcsi K CaMOCTOSITEIbHOW —TO3HABaTEIbHOU U
UCCIIEIOBATENbCKON  NIESITENBHOCTH, K  HAy4YHbIM  METOJIaM  IIO3HAaHUf,
dbopMHpoBaHHEe MOTUBALIMU U PAa3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  QYHKIMOHAIBHOM U  €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBACHATHP W OICHUBATH SIBICHUS
OKPY’KAIOLIEr0o MUpa, UCHOJIb3Yysl 3HAHUS WM OIbIT, MOJIYYECHHBIE NMPHU H3YYECHUU
XUMUH, IPUMEHATh UX MPU PEIICHUU TPOOJIEM B MOBCEITHEBHOM KU3HU U TPYAOBOU
NEesATENbHOCTH;



pasBuTHE y OOydYaronuxcsi HWHTEpeca K HW3YUYEeHHIO XUMHUH U chepam
NESATENHbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBAllUd K OCO3HAaHHOMY BBIOODY
COOTBETCTBYIOIIETO PO U HAMPABJICHHOCTH JAIbHEHIIIET0 00yUYCHUS;

OCO3HAHUE IIEHHOCTH XUMUYECKUX 3HAHUU B KU3HU YE€JIOBEKAa, MOBBIIICHUE
YPOBHSI 3KOJOTHUYECKOW KYJIbTYPbl, HENPHUITHUE ICUCTBHUM, NPUHOCAIIMX BPEL
OKPY’KAIOIIEH CPEE U 30POBBIO JIIOJICH;

npUOOpETeHNE O0YUYAIOIUMHUCS OMBITA CAMOIO3HAHWS, KIIOUEBBIX HaBBIKOB
(KJTFOYEBBIX KOMITETEHIINH ), HEOOXOAMMBIX /ISl Pa3IUYHBIX BUIOB JIESITEIbHOCTH.

Ha yriny6nénnoe u3ydeHue yuyeOHOTO npeaMera « XUuMus» OTBOAUTCS 1o 136
gacoB B 8 n 9 kiaccax (4 yaca B HENEII0), TO €CTh 2 Yaca B HEICNIIO 3a CUET
obszarenbHON yactu OOIT OO0 u 2 yaca 3a cuét yactu OOIT OO0, popmupyemoit
y4acTHHKaMU 00pa3oBaTelbHbIX OTHOIIeHWH. Bcero 272 wyaca 3a nBa rona
oOyd4eHusl.



COAEPKXAHME OBYUYEHUSA
8 KIIACC

IlepBoHaYabHbIEe XUMUYECKHE MOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUSA U MPAKTUYECKOMN JESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Pons xumuu B )u3HU vesnoBeka. Kpatkue cBenenus oo
WCTOPUHM BO3HHMKHOBEHHS M Pa3BUTUS XUMHUHM. XUMHS B CHCTEME HayK. Tena u
BellecTBa. du3nueckrue U XUMUYECKUE CBOMCTBA BEIIECTB. ATpEraTHbIE COCTOSIHUS
BellecTB. [IoHSATHE O TEOPETMUYECKHX M SMIUPUYECKUX METOJAX IO3HAHUS B
€CTECTBCHHBIX Haykax. [IpeacTaBiieHMs 0O HAYyYHOM IMO3HAHUU HA SMIIUPUYECKOM
ypOBHE: HaOJO/IEHNEe, U3MEPECHHE, SKCIICPUMEHT, MOJCIMPOBAHNE, BBHIYHCIICHUC.
[IpencraBiennst 0 HAYYHOM TTO3HAHUHU HA TEOPETUYECKOM YPOBHE: HaAyUHBIC (DaKTHI,
npoOiema, TuIoTe3a, TEopus, 3aKOH.

S3bIk xuMuu. CTOYHUKH XUMUYECKON HH(pOpMAITUH.

[Tonsitue 0 mMeTonax paboThl ¢ XUMUYECKUMH BellecTBamu. OO0opyaoBaHue
IIKOJLHOM XUMHUYECKOM Jabopatopun. I[lpaBuiia Oe3omacHOro oOpaileHus ¢
BEIIECTBAMH U JJaOOPATOPHBIM 000PYIOBAaHUEM.

Yucteie BemectBa U cMecu. [IpuposHbie cMecu: BO3yX, MPUPOIHBIN ras,
He(Tb, TPUPOJAHBIEC BOBI, TOPHBIE TOPOIbI U MUHEPAJIBI. [[OHATHE O TOMOTEHHBIX U
reTeporeHHbIx cmecsax. CrnocoObl pa3eneHus cMmeceid. OuucTka BeniecTB.

BemectBa M XUMHUYECKHME peakUUU. ATOMBI M MOJEKYJbl. XHUMHUYECKHUE
anemMeHTbl. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB. IIpocThie M CIIOXKHBIE BEIIECTBA.
Merauibl 1 HeMeTaJuibl. BelecTsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

Xumudeckas ¢hopmyiia. BaaeHTHOCT, aTOMOB XUMUUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOAHCTBA cocTaBa BemiecTB. OnpeaeneHre BaJCHTHOCTH 3JJIEMEHTOB IO
dbopmynam OMHAPHBIX COCTMHEHUN U COCTaBICHUE (POPMYIT OMHAPHBIX COSAMHEHUN
M0 BAJICHTHOCTU 3JEMEHTOB. OTHOcCUTENbHAs aToMHas macca. OTHOCUTENbHas
MOJIEKYJIsIpHasg macca. MaccoBas 101 XMMHUYECKOIO 3JIEMEHTA B COCIUHEHHM.
Haxoxxnenue npocreiiieit GopMyJibl BEIIECTBA 10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomnuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4HCJIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuersl mo dopmynam
XMMHUYECKUX COeIUHEHn. MonsipHas mMacca cmecH BewecTB. MousbHas 1oiist
XUMHUYECKOTO 3JIEMEHTa B coeluHeHuH. HaxoxaeHue mpocreimei ¢GopMyIibl
BEIIIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKNE U XUMUYECKUE SBJICHHS. XUMUUYECKasd PEAKLMS U €€ MPU3HAKH.
VYcnoBus npoTekaHusi XUMUYECKUX peaKlnil. 3aKOH COXPAHEHUs MAcChl BEIIECTB.
ATOMHO-MOJEKyJisipHas Tteopus. KuszHb u gesarenbHocth M.B. JlomoHocoOBa.
XUMUYECKHe ypaBHEHUS. THUITBI XUMHUYECKUX PeaKInui (COCIUHEHUS, PA3JIOKEHHUS,
3amMeleHus, ooMeHa). Pacuersl mo XuMUYECKUM ypaBHEHUSIM.



OKCHEPUMEHTAIBHOE M3Y4YEHHE BEIIECTB M SBJICHHH. 3HAKOMCTBO C
XMMHMYECKON TOCyA0M, C mpaBuiaamMu paboTbl B J1a0OpaTopuud W HpHUEMaMU
oOpartieHus ¢ 1a00paTopHbIM 000pynoBaHuEeM. M3yueHue u onrucanue Gu3n4ecKux
CBOICTB 00pa3LOB HEOPraHMYECKUX BEUIECTB — METAUIOB M HEMETAJJIOB.
Habmionenue pusnueckux (miaBieHHe BOCKa, TasHUE JIbJa, pacTUpaHUe caxapa B
CTYIIKE, KHWIIEHHE€ W KOHJEHCalWs BOJbI) M XUMHYECKHX (TOPEHHE CBEYH,
MMPOKAIMBAHUE MEIHOW IMTPOBOJIOKH, B3AUMOJEHUCTBUE COAbI WIIM MeEJa C COJSHOU
KHUCIIOTOM) siBIeHUN. O3HAKOMJIEHHE ¢ 00pa3liaMu BEIIECTB KOJUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue MNPU3HAKOB NPOTEKAHUS XHUMHUUYECKHX peaKuui
(pa3noxkeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus,
MOJIyYEHHUE U pasiioxkeHue ruapokcuaa meau (1) npu nHarpesanuu, B3auMoieicTBUE
xenesza ¢ pactBopom coiu meau (l1). M3zydyenune cnocob6oB pazuenenus cMmeceit (¢
MTOMOIIBIO MarHura, bunbTpOBaHUE, BBI[TApVBAaHUE, TUCTUIUISIIUSA,
xpoMarorpadus), MpPOBEACHUE OUYUCTKU mNoBapeHHOW conu. HaOmonenue wu
ONMCAHNE OIBITOB, WILUTFOCTPUPYIOIIMX 3aKOH COXPAHEHUS MACCHI.

BaxHellne npeacTaBUTe/ Il HEOPraHMYeCKUX BellecTB

[IpencraBnenus o ra3zax. Bozmyx — cmech razoB. CocraB Bo3lyXa. 3aKOH
ABoraapo. Monspublii  00bEM rTa30B. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
OnpeneneHne OTHOCUTENIBHON MOJIEKYJISIPHON Macchl ra3000pa3HOro BEIIECTBA IO
U3BECTHOM OTHOCHUTENBHOM IUIOTHOCTH. OOBEMHBIE OTHOLIEHUS TAa30B IpHU
XUMHUYECKUX PEAKLUSX.

Kucnopox — sneMeHT W mpoctoe BemecTBO. HaxoxkeHwe Kuciopoaa B
npupoze, puzndeckue u XUMHUUECKHE CBOWCTBA (peaklUyd TOPEHUSI U OKUCIICHHUS ).
[Iponiecchl okucneHus B kuBou mnpupoae. Oxcunbl. lIpumeHenune kucimopona.
Crioco0bI moy4eHus KUCI0poa B 1JaOopaTOpHH U MpoMbliieHHOCTH. [lonsTue o
karanu3arope. Kpyrosopor kwuciopoga B mnpupoxe. O30H — autoTporHas
MoauduKkanus kuciiopoaa. O30HOBBIH €O, €ro 3HaYeHHUE JIsl AKUBBIX OPraHU3MOB.
Paszpyuienre 030HOBOTrO Clos.

TennoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- M 3HAOTEpMHUYECKHEe peakuuu. Tomnumo. Vcnons3oBaHue yriisi 1 METaHa B
KayecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBom addexre.

Bonopon — anemMeHT u ipocroe BewmecTBo. Haxoxaenue Bogopoaa B IpUpoze,
bu3nYecKre 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOObI ofyuenus. [Tonstue
0 KMCJIOTax " cojsix. Mcrons30BaHue BOJOPOIa B KAYECTBE TOILIMBA.

Boma. ®dusnueckue cBomcTBa BOoAbl. Boma kak pactBopurenb. PacTBOpBI.
HacpllieHHbIE M HEHACBIIICHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTopbl, BIUAIONIME HA PACTBOPUMOCTb TBEPABIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbIpaKeHHs] KOHLEHTPAMU PAaCTBOPOB: MAaccoBasi J10Jisl paCTBOPEHHOTO



BEILIECTBA, MOJSIpHAs KOHIIEHTpalus. Poiib pacTBOpOB B MPUPOAE U B KU3HU
YeJ0BeKa.

Xumuueckue cBoiictBa BoAbl. IloHstne 00 ocHoBaHusx. Ilousarhe 00
uHaMKaTopax. KpyroBopoT BojAbl B NpUpPOJE. 3arpsi3HEHUE MPHUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranmueckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCHUJOB:  coyieoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) U
HecosieoOpasyromme. MexayHapoaHas HOMEHKJIATypa OKCHUJIOB. TpHBHANIbHBIC
Ha3BaHUs OKCHUJIOB. DU3MUECKHE M XapaKTEePHbIE XUMUUECKHUE CBOMCTBA OKCHUJIOB
(B3auMOEICTBHE C BOJIOM, C KUCIOTAMU U OCHOBAHUSIMU, C JIPYTUMH OKCUIAMU).
[Tomy4yeHne OKCHIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUAX U KUCIOPOACOACPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucioT. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE HAa3BaHUS KHUCJIOT. DUBMYECKHE U XUMHYECKHUE CBOMCTBA KHUCIIOT
(B3auMoO€ICTBHE C METaJlIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan axtuBHoctm meraiuioB H.H. bekeroma. Ilomyuenume xucinor. Kucimorsl B
MIpUPOJE, IPUMEHECHUE BAXKHENUIIINX KUCIIOT.

OcHoBanus. Kiaccupukauuss OCHOBaHM: WIENOYM U HEPACTBOPUMBIE
OCHOBaHUs. MexXayHapoiHasi HOMEHKJIaTypa OCHOBaHUH. TpuBHaIbHbIC Ha3BaHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHUE C KHUCIOTHBIMH OKCHIAMH,
KHCIIOTAaMU W COJISIMH) M CIOCOOBI moiydeHus. HepacTBopuMbie OCHOBaHHUSI, WX
CBOMCTBa (B3aMMOICHCTBHE C KUCIOTAMH) M CIIOCOOBI TTOTydeHus. AM(OTEPHOCTS.
[Tonarue 00 am@OTEepHBIX TUIAPOKCHIAX (HA TpUMEpPEe TUAPOKCHJIOB IMHKA U
AJTIOMHUHHS ). XUMAYECKHUE CBOMCTBA (B3aUMOJICCTBHE C KUCIOTAMHM M IIEJI0YaMH) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCHble, OCHOBHBIE, JBOWHBIE). MexayHapoHas
HOMEHKJIaTypa cosiei. TpuBuanbHbie Ha3BaHUs coyiei. PU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha ITpuMepe cpeaHux coieu. [lomyuenue conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

DKCIEpUMEHTAIbHOE U3YUEHUE BEIIECTB U SIBJICHHIA:

KOJIMYECTBEHHOE OTPEJIETICHUE COJIEPKAHUS KUCTIOPO/ia B BO3AYXE;

MoJTy4YeHHe, coOupaHue, paclio3HaBaHUE U U3y4YCHUE CBOMCTB KHUCIIOPOJIa;

HaOJIIOJICHUE B3aMMOJCHCTBUSI BEIIECTB C KHUCIOPOJIOM U YCIIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;

O3HAKOMJICHUE C 00pa3IiaMu OKCHUJIOB U ONMCAHUE UX CBOMCTB;

noJiydeHue, coOupaHue, paclio3HaBaHUE W HM3yYEHHE CBOMCTB BOJOPOJA
(ropenue);

B3aMMOJICHCTBHE Bofopoia ¢ okcuaom Meau (11);



HCCJICIOBAHNE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C  Pa3IHMYHON
PacTBOPUMOCTBIO;

MPUTOTOBJICHHE PACTBOPOB C OIMpPEICIEHHON MacCOBOM J10J1€i paCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OMNPEACICHHONM MOJIAPHOM KOHUEHTpPALMEH
PacTBOPEHHOI'O BEILIECTBA;

B3aUMOJICHCTBHUE BOJbI C METAIUIAaMH (HATPUEM U KAJIBLIEM );

ONpeIeNIEHHE PaCTBOPOB KUCJIOT M IIEJIOYEH C TOMOIIBIO WHIUKATOPOB;

UCCJIeI0BaHNE 00pa3I[0B HEOPTaHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB;

u3ydyeHue B3auMozeicTBus okcuaa menu (l1) ¢ pacTBopoM cepHO KUCTIOTHI,
KHUCJIOT C METAJUIAMU, PEAKLIUN HEUTPAIIN3aLNH;

MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOIO MeTaia
JPYTUM U3 PacTBOpa COJIH;

B3aMMOJICCTBHE TMIPOKCHUIA LIMHKA C paCTBOPaMU KUCIIOT U LIEI0YEH;

pElICHHE JKCIEPUMEHTAIbHBIX 3adad 1o TeMme «OCHOBHBIE KJIAacChl
HEOPraHWYECKUX COCTUHEHUI».

[Mepuonuueckuii 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX
ajeMenToB /1. 1. MenaeneeBa

Crpoenrie aToMOB. XUMHUYecKasi CBsI3b. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE
peakuu.

[lepBble MOMBITKM KiIaccU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsTHE O
rpynmnax (ceMencTBax) CXOIHBIX AJIEMEHTOB: IMIEIOYHBIX M IHIEJIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJHbIX) razax. DJIEMEHTBI, KOTOpbIE
00pa3yroT aM(oTepHbIe OKCHUIBI U TUIPOKCHUIBI.

[Tepnonnueckuii 3akoH. OTkpeiTHe [leproanueckoro 3akoHa. [lepnoanueckas
cucrema xumuueckux siemeHToB [[. WM. MenneneeBa. KoportkonepuonHas u
JUMHHONIepuoaHast (opmbl Tabmuubl «llepuonnyeckas cuctemMa XHUMHYECKUX
anemenToB /. 1. MenneneeBay». Ilepuoas! u rpynisl (A- u b-rpymisbr).

Crpoenne aromoB. CocTtaB aTOMHBIX saep. M3ortombsl. PaanoakTUBHOCTB.
DOneKTpoHbl. DIJIEKTPOHHAs OpOUTalb. DHEPreTUYecKue YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuranm. DJICKTPOHHBIC KOHPUTYpAMA | IJICKTPOHHO-
rpaduueckue ¢Gopmyabl aToMoB. DU3MYECKHI CMBICT MOPSJIKOBOTO HOMEpA,
HOMEpA TeproJia U rpymnibl d5ieMenTa. CTpoeHHe 3IEKTPOHHBIX 000JI0UYE€K aTOMOB
nepBbix 20 xumudecknux 3smeMeHToB [lepnonnueckoi cucremsl /. . Menaeneesa:
pacnpeseseHue 3JIEKTPOHOB IO HHEPreTUYECKUM YPOBHSAM, MOIYPOBHSIM U
opoutansm. Ouzndeckuit cmpic [lepuoanyueckoro 3aKoHa.

3aKOHOMEpPHOCTM HM3MEHEHUS paauyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IpyImaM 1 nepuojgaM. smenenue
KHCIIOTHO-OCHOBHBIX CBOMCTB COEIUHEHUN XHUMHYECKUX IEMEHTOB B NEPUOJAX U



rpynmnax. XapaKTepUCTHKAa XMMHYECKOTO JJIEMEHTa II0 €ro TMOJIOKEHHIO B
ITepunonnueckoii cucreme 1. 1. Menaeneena.

3nauenue [lepnoanyeckoro 3akoHa u [lepnoandeckoil CHCTEMbl XUMUYIECKIX
DJIEMEHTOB Ui pa3BuUTUsA Hayku W npaktuku. . V. MenneneeB — ydeHbld U
rpaXk/JIaHuH.

DNEeKTPOOTPULIATEILHOCTh XUMHUUYECKUX JJIEMEHTOB. XHMHUYECKasi CBS3b.
Bupl xuMuueckoil cBA3M: KOBaJICHTHASI OJISIPHAsSI CBA3b, KOBAJICHTHAs HETIOJSIpHAs
CBsI3b, MOHHAS CBSI3b. MeXaHU3Mbl 00pa30BaHUs KOBAJECHTHOW M MOHHOW CBS3H.
DJEeKTpOHHBIC U CTPYKTYpHBIC (hOpMYITBI BeliecTB. KaTHOHBI M aHHOHHI.

Kpucrannnueckue u amop¢Hbie BerecTBa. THUITbI KPUCTAIITNIECKUX PEIIETOK:
MOHHAasA, aTOMHas1, MOJIEKYJISIpHAsL U UX XapaKTEPUCTUKH.

Crenienb okucieHus. Onpesenenue cTeneHeid OKMCICHUsI aTOMOB B OMHAPHBIX
coenuHeHusX.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Ipouecchb
OKHCIIEHUSI U BoccTaHOBiIeHUsA. OKUcIuTenn M BoccTaHoBuUTenH. CocTaBlieHHUE
YpaBHEHUN MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi M pacCTaHOBKA
B HUX KO3 (UIIMEHTOB METOOM 3JIEKTPOHHOTO OanaHca.

OKCcrepUMEeHTAIbHOE U3YYEHUE BEIIECTB U SIBJICHUM:

O3HAKOMJIEHHUE C 00pa3liaMy METAJIJIOB U HEMETAIJIOB,

MOJICTTMPOBAHUE CTPOCHHUS MOJIEKYJ TIpUW TOMOIIM PHUCYHKOB, MOJETEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL;

IOPOBEJCHUE  OMNbBITOB, WUIIOCTPUPYIOIMIMX  MPUMEPHl  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH (TOPEHHE, PEAKIIMK PA3IIOKECHUS, COSTUHEHUS).

MexnpeaMeTHbIe CBA3H

Peanmzamuss MeXnpeIMETHBIX CBsI3€d NMpU HM3YYEHHH XHUMHH B 8 Kiacce
OCYIIECTBISICTCSl 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYUHBIX
HNOHSATUMN, TaK U MOHATUH, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HAyKaX.

OO011e ecTeCTBEHHO-HAYYHbIEC TIOHSTHS: ABJIIEHUE (TPOIECC), HAYUHBIN (aKT,
TUIOTE3a, TEOpUs, 3aKOH, aHalu3, CHHTE3, KIacCUUKalus, MepUOJAUIHOCTS,
HAOJI0/ICHUE, SKCTIEPUMEHT, MOICTTUPOBAHUE, U3MEPEHUE, MOJIEIb.

®dusuka: sABIEHUS NPUPOIbI, (PUINUECKHE SBICHUS, BEILIECTBO, TeEJO,
¢usznyeckue BENUYUHBI, EAMHULBI H3MEpeHus, o0bEM, Macca, arperaTHbie
COCTOSIHME BEIIECTBA, ATOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIa, CTPOECHUE
ra3oB, XHUAKOCTEH W TBEPAbIX (KPUCTAUIMUECKHX) TEJ, JIEKTPUUECKUH 3aps,
KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, GpoTocuHTE3, MPOILIECCH OOMEHA BEIIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, TOJIE3HbBIE
HCKOIIaeMbl€, TOIJTUBO, BOJIHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUECKHE TEXHOJOTHH, CHIPHE,
KOHCTPYKIMOHHBIEC MaT€pPHAIIBI.



9 KJIACC

BemecTBO U XMMHUYECKAs] peaKLMs

[ToBTOpeHre W yriyOieHue 3HaHUM OCHOBHBIX pa3leioB Kypca 8 Kiacca.
Crtpoenue atomoB. CBOMCTBa aTOMOB XUMUYECKHX 3JIEMEHTOB, UX KOJIMYECTBEHHbIE
U KauyeCTBEHHBIC XapaKTEPUCTUKU (paguyc, DJIEKTPOOTPULIATEIBLHOCTh, IHEPTHUs
noHu3aiuun). IlociaenoBaTeIbHOCTh 3aMIOJIHEHUS AJIEKTPOHHBIX OpOUTaell aTOMOB
MaJbIX nepuojoB. OCOOEHHOCTH 3aMOJHEHUS DJIEKTPOHHBIX OpOUTaNield aTOMOB
Oonplux nepuonoB. Ilepronuueckas cUCTeEMa XUMUYECKUX JJIEMEHTOB B CBETE
MpEACTaBICHU O cTpoeHuu artoma. CTeneHb OKUCIECHHS U BaJECHTHOCTb.
[IpencraBneHne 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB
(2MEKTPOOTPULIATENHHOCTb, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U THJPOKCUIOB) OT CTPOSHHUSI aToMa.

Crtpoenue BemiecTBa. BemiectBa B TBEpJAOM, KUJIKOM U Tra3000pa3HOM
COCTOSIHUM. Buabl XUMHUYECKON CBSA3U: HOHHAs, KOBAJICHTHAs (HEMOJIsIpHas,
noJispHas); OOMEHHBIH U JIOHOPHO-aKIENTOPHBIM MEXaHU3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKyJiapHble B3auMOJEHCTBUSL (BOJOpOJHAsA CBsA3b, CUJbI Ban-nep-
Baanbca). Tunsl KpUCTALTMYECKUX PEUIETOK — aTOMHAsi, HOHHAs, METaJUIM4ecKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUMNA KPUCTAJUIMYECKOMN PEMIETKU U BUAAa XUMUUYECKOU CBS3H.

OCHOBHBIE  3aKOHOMEPHOCTM  NPOTEKAHUA  XUMHYECKUX  PEaKIHi.
Knaccudukanus XuMAYECKUX PEakInuid MO PAa3THYHBIM MpU3HAKaM (TI0 YUCITY U
COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIIoBoMY 3(ddekTy, Mo
M3MEHEHHIO CTENEHEW OKHMCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO
YYacTHUIO KaTaau3aTopa, [0 arperaTHOMY COCTOSIHUIO pEarupyrolnX BEIIECTB).

DJIEMEHThl XUMUUYECKOW TEPMOJIMHAMUKH. DHEPreTUKA XUMUUYECKUX PEAKIIUAM.
TennoBoit 3PPeKT XUMHUECKON peakiuu. DK30- U IHJIOTEPMUUYECKUE PEAKIIUH,
TEPMOXUMHUYECKUE ypaBHEHUs. 3akOoH ['ecca m ero cieacTBusd. Beruucienus mno
TEPMOXUMUYECKUM YPABHEHHUSIM.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOW pEakIMu. 3aKOH JACHCTBYIOIIMX Macc.
@aKTOpbI, BIUSAIOIIAE HA CKOPOCTh XMMHUYECKOW PEAKIMU. JHEPrusi aKTUBALWH.
[Tonsitue o katanuse. epmeHThl. THTrHOUTOPEI.

[Tonsitue 06 OOpPaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [lorstue o
XAMUYEeCKOM paBHOBecuu, npuHuun Jle Illatenbe. VYcaoBus cMmemeHus
XUMUYECKOro paBHOBecHs. DakToOphl, BIMSIONIUE HA COCTOSIHUE XHUMHYECKOIO
paBHOBecusi. [IporHo3upoBaHME  BO3MOKHOCTHM  MPOTEKAHUS  XUMHUYECKUX
MpEeBpaIICHU B PA3JIMUHBIX YCJIOBUSX HA OCHOBE MPEACTABICHUN 00 M3yUYEHHBIX
AIEMEHTAX XUMHYECKOW KNHETUKU U TEPMOIMHAMHUKH.



OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaKuuu. OxkucnuTenbHo-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHUCJICHUA. BaKHble OKHUCIMTEIM UM BOCCTaHOBUTENU. [lepmaHraHar kanus
(xapaktepuctuka). CocraBjieHUE YpaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKInii ¢ UCIIOIH30BAaHUEM METOa JIEKTPOHHOTO OaaHca.

DNEeKTpoauTHYEeCKass aUccolranusl. XHUMHYECKUE pEaKUUh B PacTBOpax.
Teopus 2EKTPOTUTHUECKON AUCCoUanu. PacTBOpeHHe Kak (PU3NKO-XUMUIECKUAN
npouecc. IloHAaTne o rUOpaTax W KPUCTAUIOTHApPATAX. OIJIEKTPOJIUTHl U
HE2JIEKTpouThl. KaThoHbl, aHUOHBL. MeEXaHU3M [UCCOIMALIMU BEIIECTB C
Pa3IUYHBIM BUJIOM XUMUYECKOU CBsI3U. CUIIBHBIE U ClIa0bIe ANEKTPOIUTHI. CTEneHb
JUACCOLIMAlNK, KOHCTaHTa jauccouranuv. VOHHOE€ TIPOU3BEICHHE  BOJBL
Bonmoponubsiii  mokaszarenb. MHauKaTOpbl. DNEKTPONUTHYECKAS THCCOLMAIUS
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro ooMeHa. Y cioBusi MPOTEKAHUSI PEAKIIUM HOHHOTO OOMEHa.
MonekysipHble, IOJIHbIE U COKpAIIEHHbIE MOHHBIE YpaBHEHHUs peakiuil. CBoiicTBa
KHUCIIOT, OCHOBAaHWI W COJIEH B CBETE NPEICTaBICHUA OO0 SIEKTPOIUTHYECKOU
aucconnanv. KauecTBeHHbIE peakliii Ha UOHBI.

I'maponu3 coneid. oHHBIE ypaBHEHUS THAPOIU3a CONEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpax COJIEH.

DKCNIEPUMEHTAIBHOE HM3YYEHHUE BEIIECTB M SIBIICHUW: O3HAKOMIICHUE C
MOJEISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX BEHIECTB — METAJLUIOB U
HeMeTasuioB (rpaduTta U aamasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW pEaKIUU OT BO3IECUCTBUS
pa3nu4HbIX (AKTOPOB;

OMBITHI, WLUTFOCTPUPYIOITUE 00PATUMOCTh XUMUYECKUX PEAKIUN;

HCCIIEIOBAHUE JJIEKTPOINPOBOJIHOCTH PACTBOPOB, MpoLEcca AUCCOLHALUU
KHUCJIOT, IIEJI0YEH 1 COJICH;

MPOBEICHUE OIBITOB, WIIIOCTPUPYIOMINX TMPU3HAKA TPOTEKAHUS PEAKIUN
MOHHOTO 0OMeHa (00pa3oBaHKEe OCajiKa, BbIACICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MpUMEHEHNE UHANKATOPOB (JIakMyca, METHIIOpaHka U (heHondTanenHa) ais
ONPEAEIIEHUS XapaKTepa CPeAbl B PACTBOPAX KUCIIOT, OCHOBAHUN U COJIEH;

MPOBEJICHUE  ONBITOB, WUIIOCTPUPYIOLIUX  IPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX pEAKIUH (TOPEHHE, PEAKIIMH PA3TIOKEHHUS, COSMHEHU );

pacro3HaBaHUE HEOPraHWYECKHUX BEHIECTB C IOMOIIBK) KaYeCTBEHHBIX
pEaKUnil Ha UOHBIL;

pelIEHHe SKCHEPUMEHTANBbHBIX 3a7ady no TemaMm: «OKHCIHUTENIbHO-
BOCCTAaHOBUTENbHBIE peakuun», «l'maponus conei», «DIeKTpoauTHYECKas
JVCCOLAALTUSY.

HeMmeTaibl U MX cOeIMHEHUS



OO6mas xapakTepucTuka HemeTauioB. (OCOOCHHOCTH CTPOCHHS aTOMOB
XUMHUYECKUX DJJEMEHTOB, MPOCTBIX BEUIECTB, aIOTponus. OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA HeMeTaioB. (CpaBHUTENbHAs XapaKTEPUCTHKA
COE€JIMHEHUN HEMETAJLJIOB.

OO6mas xapakTepucTHKa TrajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHu OoKucieHus. CTpoeHue u (u3NYeCKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMUUYECKUE CBOMCTBA HA ITpUMeEpPE XJIopa (B3aUMOICHCTBUE
C MeTaylaMd, HeMeTaUlaMd, BOJOHW, Ienodamu). XiopoBoaopon. ConsHas
KHUCJIOTa, XUMHMYECKUE CBOMCTBA, NOJIydCHHE, NpUMEHEeHue. [lelicTBue XJjiopa U
XJOPOBOJOPOJa HA OPTaHU3M 4YeJIOBEKa. BaxkHelre X10puabl U UX HaX0XKIACHUE B
npupoze. [loHaTre o KUCIOPOACOAEPKANX KUCIOTAX XJIOPA U UX COJISX.

VVIA-rpynmbsl. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIC CTENEHU
okucienus. CTpoeHue U pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIHbIE MOJU(PUKAINUKA KUCIOPOJa U cepbl. XUMHUUYECKHE CBOMCTBA
cepbl (B3aMMOJEHCTBUE C HEMETAIaMH, METaJJIaMH, KOHLEHTPHUPOBAHHBIMU
a30THOM u cepHoil kuciotamu). CepoBOJOpoaA, CTpoeHue, GU3MYECKUE WU
XUMHUYECKHUE CBOMCTBA (KHUCIOTHBIE M BOCCTAHOBHUTENIbHBbIE CBOWCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHJIOB. CepHHUCTas KHUCIOTa U €€ COJIU.
Cepnas kucioTa, Gu3n4ecKue 1 XMMUYECKUe CBOMCTBA (00I1IKe KaK MPeCTaBUTENS
KJ1acca KMCIIOT U cnenuduyeckue). Coau cepHON KUCIOThl. XUMUYECKUE PEAKIUH,
Jekalie B OCHOBE IPOMBIIUIEHHOTO CHOC00a IMOMy4YeHHs] CEpHOM KHCIIOTHI.
[IpencraBieHnss 0 XUMUYECKOM MPOU3BOJICTBE M CBS3aHHBIX C HUM Mpodeccusx.
[IpumeHeHune cepHor KUCIOTHI U cyib(aToB. KauecTBeHHbIE peakIuu Ha CYIb(UT-
, CynbGua- u cynbpaT-aHuoHbl. HaxoxaeHue cepbl U €e COeIUHEHUN B MPUPO/IE.
XHWMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpelibl COETMHEHHUSIMU Cepbl (KUCIOTHBIE
JOKIH, 3arpsiI3HEHUE BO3/1yXa), CIIOCOOBI €To MPe10TBPALLECHUS.

O6mas xapaktepuctuka 3jmeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHue B MpHUpoAe, (PU3MUecKHe M XUMUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METaUIaMH, BOAOPOJOM, KucioponoM). Kpyrosopor azora B
npupojre. AMMUAK, ero (uU3MUECKHUe M XHUMHUYECKHE CBOMCTBA (OKHCIICHHE,
OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOPA), MPUMEHEHHUE U TIOJIyYCHHE B 1abOpaTopuu
U TMPOMBIIUIEHHOCTH. MOH aMMOHHSA, TOHOPHO-aKUENTOPHBIA MEXaHU3M €ro
oOpa3zoBanud. Conu amMMOHMS, UX (U3MYECKHE W XUMHUYECKHE CBOICTBa
(pa3noxkeHWe W B3aUMOJICHCTBUE CO Iejodamu), npumeHeHue. KauecTBeHHas
peakiusi Ha noHbl ammoHus1. Oxkcunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KUCIIOTa, €€ MoTyYeHue, GUu3ndecKkrue U XUMUYecKre cBoicTBa (001ue Kak
MPEACTaBUTEN Kjlacca KHCIOT U creuuduueckue), NpuMeHeHHe. XUMHUYECKUe
peaklyH, JeXalllue B OCHOBE MOJYYEHHUSI a30THOM KHCIOTHI B MPOMBIIIIEHHOCTH.



Hutpatsl u HuTpuThl. KauecTBeHHBIE peaklud Ha HUTpPAT- U HUTPUT-AHUOHBI.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIeH cpe/ibl COeTMHEHUAMU a30Ta (KUCIOTHBIE
JIOK]W, 3arpsiI3HEHUE BO3/1yXa, MOYBBI U BOJJOEMOB).

®docdop, autorponHbie Moaudukaru gpocdopa (6embiit U kpacHslid hochop),
duznyecKkue u XUMHUYECKHE CBOMCTBA (B3aMMOJCICTBHIE C METAJIIAMH, KUCIIOPOAOM,
raJloreHaMH, KOHIICHTPUPOBAHHBIMU a30THOW M cepHOM KucimoTamu). OKCHIBI
docdopa (I, V), dochopnas kuciora, GU3HISCKHE W XHMHUYECCKHE CBOMCTBA,
nonyyenue. KauectBennas peakuust Ha ¢ocdar-uonsl. IIpencraBieHust o
rajoreaugax gocdopa (111, V).

[ToHsiTHE O MUHEPAIBHBIX YAOOpEHUSIX. A30THBIE, (POocHOpHBIE, KOMILJIEKCHBIE
yA00peHus. XMMHUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpelibl COETMHEHHUSIMU a30Ta
u docdopa.

O6mas xapaktepuctuka snemMeHToB |VA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

Yrnepon, amtorpomabie Mogudukanuu (rpadur, anmas, ¢yepeH, rpadeH,
HAHOTPYOKHM), (UBMYECKHE W XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIHIECTB
(B3aUMOJEHCTBUE C METaNIaMU, HEMETallIaMHi, KOHLIEHTPUPOBAHHBIMU a30THOM U
cepHoil kuciotamu). [lonsitue 06 amcopobimu. Kpyroopot yrieposa B mpupo/ie.
Oxcuapl yriepoaa, ux GuU3NYecKue U XUMUYECKHUE CBOWCTBA, NEHCTBUE HA JKUBHIC
OpraHu3Mbl, MOJTYYEHUE U MPUMEHEHUE. DKOJIOTHYeCKrue MpodieMbl aTMOC(eEpHI,
cBs3aHHbIC ¢ okcuaoM yriaeposa (1V). YronpHas kuciiora u ee conu, ux Gu3n4ecKkue
U XHUMHUYECKHE CBOMCTBA, TOoNydeHHMe U  npuMeHeHue. KapOoHartsl,
rupokapooHatel, ux cBoWcTBa. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIMLMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3AMCTBE.

[lepBoHa"aNbHBIE MTOHATHS 00 OPTaHUYECKUX BEIIECTBaX KaK O COCTUHEHHUIX
yIiepojia: yriieBoJopoabl (METaH, 3TaH, STUJIEH, alleTHIICH), 3TaHOJI, TJIHMIEPUH,
yKcycHasi kucnoTta. [IpupoHble HCTOYHUKHU YTIEBOAOPOJIOB (Yroiib, IPUPOAHBIN
ra3, He()Th), MPOAYKTHl X NEepepabOTKH, UX POJIb B OBITY M MPOMBIILICHHOCTH.
[TonsiTue 0 OMOJOTUYECKUA BaXKHBIX OPraHUYECKUX BEIIECTBaX — XKUpax, Oenkax,
yIieBoJaX — M WX POJM B JKU3HM 4YelloBeKa. EAMHCTBO OpraHUYECKUX U
HEOPTraHWYECKUX COCIMHCHUU.

KpeMmuuii, ero ¢usmyeckue U XMMHYECKHE CBOWCTBA (B3aMMOJEHCTBUE C
MeTalIaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajoreHamMu), MOJy4YeHUe U MPUMEHEHUE.
Ponb xpemuus B npupoje u texnuke. Oxenn kpemuus (1V), kpemHueBas Kuciora,
CWJIMKATHI: (PU3NUYECKUE U XUMUUYECKHIE CBOMCTBA, MTOJIyYeHUE U IPUMEHEHUE B OBITY
U TPOMBIIIEHHOCTH. BakHeilme cTpoutenbHble MaTepuaibl: KepaMHuKa, CTEKIIO,
IEeMEeHT, OeToH, xkene300eToH. I[lpobiembl 0€30macHOrO0  MCIOIb30BaHUS
CTPOUTEIHHBIX MAaTEPUAIOB B IOBCEIHEBHOM JKU3HH.



bop. Ocobennoctu crpoerust aroma. OOIIMEe MPeCTaBICHUS O PUBUUECKUX U
XUMHYECKUX CBOMCTBax. bopHas kucmnora.

OKCepUMEHTAIbHOE U3YUYEHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE ¢ 00pa3laMu NPUPOJAHBIX XJIOPUIOB (TATIOT€HUIOB);

NPOBEJCHUE OMBITOB, OTPAXKAIOUINX (U3MUECKHE U XUMUYECKHE CBOWCTBA
raJIOT€HOB U UX COEAUHEHUI;

WM3YYEHUE CBOMCTB COJISTHOM KHUCJIOTHI;

MIPOBE/ICHUE KAaUE€CTBEHHBIX PEaKIMil Ha XJIOPHUA-, OpOMUI- U UOAUI-UOHBI U
Ha0JII0ICHUE MPU3HAKOB UX MPOTEKAHMUS;

O3HAKOMJIEHUE C 00pa3LaMu Cepbl U €€ TPUPOAHBIX COCTUHEHNN;

HaOMIOZICHWEe  Tpollecca  OOyIJIMBaHWsA ~ caxapa  1OJA  JICWCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI;

U3Yy4YEHUE XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHON KUCIOTHI;

MIPOBEICHUE KAYECTBEHHBIX PeaKUi Ha CYIb(UI-, CYIbPUT- U CyIb(PaT-UOHbI
1 HaOJII0JICHHE MPU3HAKOB UX MPOTEKAHUS,

O3HaKOMJIEHHE ¢ (U3MYECKUMHU CBOMCTBaMU a30Ta, (ochopa u wux
COCeIMHEHUH, 00pa3iiaMu a30THBIX U PochHOPHBIX yAOOPEHUI;

NoJIydeHue, coOMpaHue, paclo3HABAaHUE M U3YUYEHUE CBOWMCTB aMMMaKa,
M3yYEHUE CBOMCTB COJIE aMMOHMS,

MPOBEJICHNE KaUuE€CTBEHHBIX PEaKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUCHHE MPU3HAKOB UX MPOTEKAHMUS,

U3Yy4YEHHUE B3aMMOJICUCTBHS KOHIIEHTPUPOBAHHON a30THON KHUCIIOTHI C MEJIbIO,
CBOMCTB (poChHOPHOM KUCITOTHI U €€ COJIeH;

O3HAKOMJIEHUE C MOJIETSIMU KPUCTAIIMYECKUX PEHIeTOK aiamasa, rpadura u
dynaepena, ¢ mpoIeccoM aacopOIUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
YIJIEM U YCTPONCTBOM MPOTUBOTa3a;

NoJIy4eHue, coOMpaHue, pacro3HaBaHUEe M M3Y4YEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

MPOBEJICHNE KA4YeCTBEHHBIX pEaKIMi Ha KapOOHAT- M CHIIMKAT-UOHBI H
M3YUYEHHE MPU3HAKOB UX MPOTECKAHNUS;

M3y4YeHHUE B3aMMHBIX IPEBPAIICHU KapOOHATOB M THAPOKAPOOHATOB;

O3HAKOMJICHHE C oOpa3llaMd NPUPOJHBIX KapOOHATOB W CHUIIMKATOB, C
NPOIYKIKENH CUITMKAaTHON IPOMBIIIIEHHOCTH;

pelIeHNe SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxxHele HeMeTaibl 1 UX
COEIMHEHUSD.

MeTaJLibl 1 MX COeIMHEHUS

O6mmue cBoiicTBa MmeTaiioB. OO0I1ast XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB
— METaJJIOB HAa OCHOBAHUU UX MOJ0XeHuA B [lepuonnyueckoi cucteMme XMMHUYECKUX
anementoB J[. . MenneneeBa n crpoeHuns atomoB. Meramisl A- u b-rpynm.



CrtpoeHne NPOCThIX BEECTB — METALIOB. MeTalllinuecKkas CBsI3b U METaJuIMYecKas
KpUCTaJUIMYecKasi pemieTka (MpUMUTUBHAS KyOndeckas, 00bEMHO-TIIEHTPUPOBAHHAS
KyOuueckas, IPaHELIEHTPUPOBAHHAS KyOunueckas, reKcaroHajibHast
IJIOTHOYNAKOBaHHAsA). 3aBUCUMOCTh (PU3MYECKHX CBOMCTB METAJUIOB OT CTPOEHUS
KPUCTAIJIOB.  DJEKTPOXUMHUYECKUN pAn  HampsbkeHuid  MertamioB.  OOmiue
XMMHYECKHE CBOWCTBa MeTauioB. OOmme crnocoO0bl MOJyYeHUs METaJuIoB,
METAJLTYprus. DJIEKTPOIN3 PaciIaBOB U PacTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiy4eHust MetasuioB. [ToHATHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI
ux oT Kopposuu. CmiaBsbl (CTajb, YyryH, JOpaltoMuHuid, Oponsa). [Ipumenenue
METAJJIOB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-epynn

[[lenoynble MeTaIbl: MOJNOXKEHHE B [lepronueckoil cucTeMe XUMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJECHHE B IPHUPO/IE.
duznyeckre 1 XUMHYECKHE CBOWMCTBA (HA MpUMEpEe HATpUs U Kajus), MOJTyUYEHUE.
Oxcuabl U TUIPOKCHUIBI HATpUs U Kanus. [I[puMeHeHre MIeNOYHbIX METAJIJIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJIusl.

[[lenoyHO3eMENbHBIE METAJLUIBI MAarHMl M KaJbLUW: IIOJIOKEHHE B
[Tepronnueckoii cucteMe xuMuieckux 3neMeHToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJAeHUe B pupojae. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHus U
KaJblud. BaxkHelmue coequHeHus: Kaablus U Maraus (OKCHUJ, TUIPOKCHUJ, COJIN),
CBOMCTBa, IpUMEHeHHE. JKeCTKOCTh BOJIBI 1 CIIOCOOKI ee yecTpaneHus. Kpyrosopor
KQJIbIUS B IPUPOJE.

AJrOMUHHI: TI0JI0keHKE B [lepnoanueckoi cucreMe XMMUYECKUX AJIEMEHTOB
. U. MenneneeBa, CTpoeHUE aToma, HaxOXIeHUE B Ipupone. DPusznueckue u
XUMUYECKHE CBOMCTBA aTIOMHHMS. AM(POTEPHBIE CBOICTBA OKCUAA U THAPOKCH]IA
antoMuHus. [I[puMeHeHune antoOMUHUS U €ro CIUIABOB.

Memannwvt b-2pynn

OOmast xapakTepucTuka MeTamioB b-rpynn (moOOYHBIX MHOArpym):
nonoxkenne B llepuonnueckon cucreme xumuyeckux dnementos  J[. M.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIPOBaja» JIEKTPOHA Ha
npuMepe CTPOEHHsI aTOMOB XpoMa, Meu, cepeOpa. BaneHTHbIe COCTOSIHUS aTOMOB
d-2/IeMEHTOB, CTENEHH OKHCJICHHS aTOMOB B COCJAMHCHHUSX. 3aBHCHMOCTB
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUZOB M THAPOKCHIOB METANIOB OT 3HAYCHUS
CTENIEHU OKMCIICHHUS 3JIEMEHTA B COCIMHEHUHU (Ha MpUMEPE COEAMHEHHI Xpoma).
[lepBoHavanbHBIE IPEICTABIECHUS O KOMIUIEKCHBIX COEMHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OKucieHus. OOmmue KpaTKue
NPEACTaBICHUS O (PUIMYECKUX M XUMHUYECKUX CBOWCTBAX MPOCTHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THMIPOKCUAAX U



colisix, ux mpumeHeHuu. [IpeacraBieHuss 00 aMMHAYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIC peakiiuy Ha KaTHOHBI MeH (2+) u cepedpa.

[{uHK: cTpoeHUEe aToMa, CTENIeHb OKUCIEHUsI. XapaKTepruCTUKa (GU3NIECKUX U
XUMHUUYECKUX CBOMCTB, MpUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KadecTBeHHbIE peakiluu Ha KaTUOHBI IIMHKA.

Keneszo: cTtpoeHne atoma, CTENeHH OKHUciIeHUsA. HaxoxzaeHue B mpupone.
du3nyecKrue U1 XMMAYECKHUE CBOMCTBA Kelle3a, NpuMeHeHne. buonornueckas posib
xene3a. Oxcuabl, rugpokcuabl u conu xene3a (1) u xenesa (111), ux cocras,
CBOMCTBa U nostyueHue. KauecTBeHHbIE peakiluyi Ha KaTHOHBI Jkelie3a (2+) 1 jkenesa
(3+). Uyryn um cranb — cmiaBbl >kene3a. [Ipon3BOACTBO uyryHa M CTalu.
DKOJIOTHYECKHE MPOOIEMBI, CBA3aHHBIE C METAJUTYPrUYECKUMU MTPOU3BOJICTBAMU.

DKCIEPUMEHTAIIbHOE U3YUEHUE BEILIECTB U SIBJICHHIA:

O3HaKOMJIEHWE C oOpa3llaMM METaJJIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH;

MOJIETUPOBAHUE METAITTMYECKON KPUCTATUIMUYECKON PEIIETKH;

M3y4E€HUE B3aUMOJICMCTBUS METAIUIOB C BOJIOW, C pACTBOPAMHU COJIEU U KUCIIOT,
MCCJIeIOBAHKE IPOIIECCOB AJIEKTPOM3a pacTBOpoB xyopuna meau (1) u moauna
KaJIsl, KOPPO3UU METAJIJIOB,;

M3yUYeHHE OCOOCHHOCTEH B3aMMOJCHCTBUSI OKCHIOB KalbllUsd W HATPHUS C
BOJIOM, UX TUJPOKCUJIOB — C okcusioM yriepoaa (1\V) u kucioramu;

M3y4YCHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIINS, )KECTKON BOBI;

M3YUYEHHE TIPOLIECCOB IMOJIYUYEHHS TUAPOKCUIOB Keje3a, UX XUMUYECKHUX
CBOMCTB,;

M3YUYEHUE MIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHus,
KaJIbIIUSl, A IFOMUHUS, IIMHKA, kene3a (2+) u xkenes3a (3+), meau (2+);

HAOJIIOICHUE W OMHCAaHUE OKpalllMBaHUS IJIaMEHU MOHAMHU HATPUS, KA U
KaJIbIIUS;

uccienoBanue aM(pOTEPHBIX CBOWMCTB THUIPOKCHA ATIOMHUHUS, THAPOKCHAA
xpoMa (I11) u rugpokcuaa nUHKa;

pelIeHNnEe KCIEPUMEHTAIBHBIX 3a/a4 M0 TeMe «BakHeilllne MeTaljibl U UX
COCIMHEHUSD.

XuMHS M OKPYKAKOLIAA cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM JXKM3HM 4YeOBEKa. BakHeninne
BEILIECTBA U MaTepHuaibl, 00JacTU UX NMPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBasi moMouis mpu XUMHUYECKHUX
0’KOTrax M OTPABJICHUSIX.

HoBble MaTtepualibl U TEXHOJIOTUU. [ [pUHINIIBI «3€TI€HON XUMUW.



OCHOBBI HKOJIOTMYECKON TPaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAUYCHUE
M3Y4YaeMBbIX XUMHUYECKUX DJIEMEHTOB M MX COCAMHEHHM NIl GyHKIMOHUPOBAHUS
opranusma 4enopeka. [IoHsTHE 0 3J0pOBOM 00pa3e KU3HHU.

XUMUYECKOE 3arpsi3HEHUE OKPY KaroUIeh cpeibl. DKOJOTHUECKHE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPBI, TKEIbIX MeTauoB. [loHsTHe
o IIJIK. Pois XumMuu B pelieHuH 3KOJIOTHIECKHUX MPOOIIeM.

OKCIEpUMEHTAIbHOE H3YYEHUE BEIIECTB W SBICHUN: O3HAKOMJICHHUE C
oOpa3liaMi MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHbBIE MAaTepuabl),
ONpPEAECICHUE KHUCIOTHOCTU TPUPOAHBIX BOJ, MOJECIUPOBAHME MpOIEcca
0o0pa3oBaHus KUCIOTHOTO A0S, U3yUYEHHUE €r0 BO3JACHCTBUS HA MaTEPUATIbI.

IloBTOpeHNe U 00001IeHHMe 3HAHUI OCHOBHBIX pa3jieioB KypcoB 8-9
KJIACCOB

[lepnognueckuii 3akoH U [lepuoandeckas cuCTeMa XUMHYECKUX DJIEMEHTOB B
CBETE MPEACTABICHUN O CTPOCHHS aTOMAa. 3aKOHOMEPHOCTH B UBMEHEHUHU CBOWCTB
XMMHUYECKUX JIEMEHTOB U UX COCIMHEHUN B IIEPUOJIaX U IPyNIIaX.

CrtpoeHue BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSTHUH. Buibl
XUMUYECKOUN CBS3U. 3aBUCUMOCTHh CBOMCTB BEIIECTBA OT THUMA KPUCTAJIMYECKOU
PELIETKU U BUJIa XUMUYECKOM CBS3H.

Knaccudukanys XUMHUECKUX PEAKIUM 10 Ppa3IUYHbIM  IpU3HAKAM.
[IporHo3upoBaHre€ BO3MOKHOCTHM NPOTEKAHUSA XUMHYECKUX IMPEBPALICHUN B
pPa3IUYHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHHN XUMHUYECKON KUHETUKU U
TEPMOJUHAMUKH.

XUMUYECKHE peaklMu B pacTBopax. [ uaponus coneid. Peakuuu oxucieHUs -
BOCCTAHOBJICHUS. DIEKTPOIIU3.

CBolicTBa KHCIIOT, OCHOBAaHMH W COJE€H B CBeTE MpEACTaBICHUN 00
JNEKTPOJUTUYECKON  JUCCOUMALMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuusx.

Mesicnpeomemmuoie ceasu

Peanmusanys MeXNpeIMETHBIX CBs3€M INpU WM3YyYEHMM XHMHMU B 9 Kiacce
OCYIIECTBIISICTCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHATHIX B OTJEJIbHBIX €CTECTBEHHbBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJIICHUE (TPOIIECC), HAYUHBIN (HaKT,
rUNoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KilacCUUKaIMs, MNePUOIUYHOCTD,
HaOJII0JICHHE, SKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJOTHUS,
MaTepHUabl.

®duzrka: BEMIECTBO, TEJNO, (PU3UYECKHE BEIWYUHBI, €AUHUIBI W3MEPEHHS,
Macca, 00bEM, KOJIMYECTBO TEIJIOThI, aTOMbBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILIECTBA, CTPOCHHME Ta30B, >XKUJIKOCTEH M TBEPABIX (KPUCTAUIMYECKUX) TE,
KPUCTAJUIMYECKas PEIIETKA, 3JIEKTPOH, SJIPO aTOMa, POTOH, HEUTPOH, HOH, HYKJIU],



W30TOMBI, KBaHTHI, PAJAUOAKTHBHOCTH, aibda-, OeTa- W TramMma-u3IydeHHe,
AIEKTPUUECKUI 3apsi]l, MPOBOJIHUKH, MOTYTIPOBOJIHUKH, TUIIEKTPUKHU, COTHEUHbBIN
CTIEKTp, Pa3JIOKEHHE OEJIOTO CBETA B CIIEKTP.

buomnorus: skocucteMa, ouochepa, poTocuHTE3, MpoOLIeCChl OOMEHA BEIECTB,
MUHEpaTbHBIC YIOOpPEHUS, MHKPOIJIEMEHTHI, MaKpPOIJIEMEHTHI, MUTATCIbHBIC
BELIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TOJIE3HbBIE
UCKOIIaeMble, TOILJIMBO, BOJIHBIE PECYPCHI, TIaHETa 3eMIIS.

TexHOMIOTHSA: CTPOUTEIBHBIC  TEXHOJIOTHHM,  CEIIbCKOXO3SMCTBCHHBIC
TEXHOJIOTUH, TEXHOJIOTUH IJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



[IAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOT'PAMMBI 110 XVMUU
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS (YTJIYBJIEHHbBIN
YPOBEHb)

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOLIETro
oOpa3oBaHUs JOCTUralTCs B X0Jie¢ OOy4YEeHHMs] XUMUU B €JAMHCTBE YYEOHOW M
BOCIHUTATEIBHON JI€ATEIHHOCTH 00pa30BaTEIbHON OpraHu3aliid B COOTBETCTBUH C
TPaJAMLIMOHHBIMU POCCUHCKMMH COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSIMU, NPHUHATBIMM B OOLIECTBE NpaBWIaMHM M HOPMaMM IOBEIEHUS U
CHOCOOCTBYIOT TMpOIECcCaM CaMOIIO3HAHUS, CAMOPa3BUTUS U COLMATIU3ALUU
oOydJarommxcs.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAalOT  TOTOBHOCTh  OOy4YarOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LIEHHOCTHBIX OPUEHTAUUA H
pacUIMpEHKE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJICHUE IIEHHOCTHOTO OTHOLIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
Hay4YHOMY U UCTOPUYECKOMY HACIIEINIO, IOHMMAaHNE 3HAYCHUSI XUMUYECKON HAyKU
Y TEXHOJIOTMM B KU3HU COBPEMEHHOI'O OOILECTBA, B pa3BUTHM SKOHOMUKU Poccun
Y CBOETO PETHUOHA;

2) rpamaaHCKOro BOCIIUTAHUSA:

IIPEACTABICHHE O COLMAJIBHBIX HOPMAax M NPaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IPOSIBJICHUE KOMMYHUKATHUBHOW KYJIBTYpPBhl B
pa3zHoo0pa3HON COBMECTHOM ESITEIbHOCTH;

CTpEMJIEHHE K B3aMMOIOHUMAHMIO U B3aUMOIIOMOLIM B IMpoIlecce y4eOHOU U
BHEYUEOHOM ACSITENbHOCTH;

TOTOBHOCTh OLICHMBATh CBOE IOBEICHHE W IOCTYNKH CBOMX TOBAapUUIEH C
IIO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHUSA IOCIIENCTBUU
IIOCTYIIKOB;

3) gpopMupoBaHNsI HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHUYECKOW DPEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKd U HEOOXOAMMBIE NS
NIOHUMAaHUs CYIIIHOCTU HAyYHON KapTUHBI MUPA;

OCO3HAHHE LICHHOCTH HAYYHOT'O MO3HAHMS I PA3BUTHS KaKIOTO YEIOBEKA U
MPOU3BOAMUTENBHBIX CUJI OOLIECTBAa B LIEJIOM, POJIM U MECTa HAyKH «XHUMHS» B
CUCTEME HAy4HBIX NPEACTABICHUW O 3aKOHOMEPHOCTAX pPa3BUTHsS IPUPOJBI,
B3aUMOCBSI35X YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOU CPEAOH;

NO3HaBaTeNlbHAs MOTHUBALUA W MHTEpEC K OOY4YeHHI0, TOTOBHOCTh H
CIOCOOHOCTh K CaMOpa3BUTHIO M caM0oOOpa30BaHMIO, K HCCIIENOBATEIbCKOM



JeSATENHPHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHWS W YPOBHS JAIbHEUIIIETO
oOyueHus;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE [IEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKA Ha 3JI0pPOBbIA 00pa3 KW3HU, OCO3HAHHME MOCIEACTBUU M
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOIs1, HAPKOTUKOB, KypeHHs),
HEOOXOMMMOCTH COOJNIONIEHUs TIPaBWJI OE€30MacHOCTH TMPU OOpalleHuH C
XUMUYECKUMU BEIIECTBAMU B YYEOHBIX M JKU3HEHHBIX CUTYAIIUSX;

5) Tpy10BOr0 BOCIIMTAHMS:

(opMHpOBaHHUE LIEHHOCTHOIO OTHOIIEHUS K TPYJIOBOM IEATENBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YEJIOBEKA M K MCCIIEIOBATENBCKOM JESITEIIBHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm Hay4dHOU c(epbl, OCOZHAHHE BO3MOXHOCTH CaMOpEAIH3aluU B 3TON
cdepe;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

OCO3HAHHE HEOOXOIMMOCTH OTHOIIEHUS K MPUPOJIE KAK UCTOUHUKY KU3HHU HA
3emMJie, OCHOBE €€ CYILECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOM KYyJNbTYphl: NPUOOpPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM HUX BO3MOXHBIX TMOCHEACTBUNA ISt
OKpY>Karolllel cpeibl; 0CO3HaHHE TN100aIbHOr0 XapaKkTepa SKOJIOTHYECKUX MpoodieM
U ITyTeH WX PeIlIeHUs; CHOCOOHOCTh MPUMEHSThH 3HAHUS, TOJTy4aeMble PU U3yUEHUU
XUMUH, U1 PEIICHUS 3a7a4, CBSI3aHHBIX C OKpPYXKAIOWIEW Cpenoi; aKTUBHOE
HENpUATHE JAEUCTBUH, IIPUHOCAILNX BPEX OKPYKAOUIEN Cpelie; OCO3HAHUE CBOEHU
pOJIM KaK TpaKJaHWHA W TOTPeOUTENIs B YCIOBHUSX B3aWMOCBSI3M MPUPOAHOM,
TEXHOJIOTUYECKON U COLUMAIBHOM Cpel; TOTOBHOCTh K YYAaCTHUIO B MPAKTUYECKOU
JEATEIIbHOCTH PKOJIOTUYECKON HAIPABICHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl 00YYaOIIUXCS, OCBOMBIIMX NPOrpaMMy IO
XUMHUH OCHOBHOTO 00111eT0 00pa3oBaHusl, BKIIOYAIOT:

YCBOEHUE MEXIUCHUILUIMHAPHBIX (MEXIPEIMETHBIX) MOHITHI, OTPAKAIOIINX
MaTepuaibHOE €JUHCTBO MHpa M Mpoliecc IO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEpPrus, SIBJICHUE, HAY4YHBIH (DaKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TEOpHS,
Ha0JII0ICHUE, U3MEPEHUE, UCCIIEOBAaHUE, SKCIIEPUMEHT U JIpyTHUe);

OBJIaJICHUE YHUBEPCAJbHBIMU Y4YE€OHBIMU JEHCTBHUAMM (IIO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMHM,  PEryJSTUBHBIMH),  BaXHBIMM  JUI  IOBBIIIEHUSA
(G (HEKTUBHOCTH OCBOCHHS COJIepKaHUSl ydyeOHOTo TmpeameTa, (opMUpOBaHUS



KOMIIETEHIIMA, @  TaKXe  IPOEKTHO-UCCIIENOBATEIbCKON  JIESITEIbHOCTH
O0yYaroIINXCS B Kypce XUMUU;

CIIOCOOHOCTh WX MCIOJIb30BaTh B yYEOHOM, MO3HABATEIBLHON M COLIMAIBHOM
MIPAKTHUKE.

IMo3naBaTeqbHbIE YHUBEPCAIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble Jloruueckue 1eMCTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMbl JIOTUUYECKOTO MBIIUICHUS IIPU OCBOCHHH
3HAHUM: PACKPBHIBATh CMBICI XUMHUYECKUX MOHITUN (BBLACIATh UX CYIIECTBEHHbIC
MPU3HAKU, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUIMU); aHAIU3UPOBATh,
CpaBHHMBaTh, 0000maTh, BBIOMpATh OCHOBAHHS M  KIAaCCUPUKALUU U
CHCTEMAaTHU3alMU XMMHYECKMX BEIIECTB M XMMHUYECKHX PEAKIIMi; yCTaHaBIWBaTh
MIPUIMHHO-CJICJICTBEHHBIC CBSA3H MEKTy 00bEKTaMH U3YUYEHHUS; CTPOUTH JIOTHUECKHE
paccyxaeHus: (MHAYKTUBHbBIC, IETyKTUBHBIE, TI0 aHAJIOTHH); TIpeJiarath KpUuTepuu
W BBISBIIATH OOIME 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B M3yUaeMbIX Ipolieccax U
SIBJICHUSIX; MPOBOJUTH BHIBOJIBI M 3aKJIOUCHUS; YMEHHUSI MPUMEHSATH B MPOIIECCEe
MO3HAHUS MOHSTUS (MPEIMETHBIE U METAIIPEAMETHBIE ), CHMBOJINUECKHUE (3HAKOBBIC)
MOJICITH, UCIIOJIb3YEMbIE B XUMHH, IIPEOOPa30BBIBaTh MOJICIBHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas GopMmyna M ypaBHEHHE
XUMUYECKOUN pEeaKIuK — MPU PEIICHUH YU4eOHBIX 3aJ1a4; C YUYETOM ITHUX MOJICIIbHBIX
NpEACTAaBICHUM  XapaKTepu30BaThb M3y4YaeMble XHMHUYECKHE BEIIECTBA U
XHMHYECKUE PEAKIIUH.

ba3oBbie mucciaenoBareqbCcKue AedCTBHA (MeTOAbI HAYYHOIO TMO3HAHUSA
BeIleCTB M sIBJIEHMIT):

YMEHHSI TPUMEHATh METOJbl HAyYHOTO TMO3HAHUSI BEIECTB U SIBJICHUN Ha
OMIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATENHHOU U
MPOEKTHO-UCCIIEI0OBATENbCKOM AETEILHOCTH;

YMEHHUS HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTa
MO3HAHUS M CAMOCTOSITEIILHO CTaBUTh BOIIPOCHI, aHATTU3UPOBATh (PaKThI, BHISBISATH
u GopMyIHUpOBaTh MPOOJIEMY, OMPENENATh 1eb W 3aJadd, COOTBETCTBYIOIIWE
penieHunIo mpoOJieMbl; IpeaiaraTh ONMUCATEIbHYIO WM OOBICHUTEIIbHYIO TUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS IMPOBOJAWTH W3MEPECHHS] HEOOXOIMMBIX
napaMeTpoB, BBIYUCIICHUS, MOJEIUPOBaHUE, HAOIIOJCHUS M SKCIICPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJIbHO TMPOTHO3UPOBATh PE3YJIbTATHI,
dbopmynrpoBaTh 000OIIEHUSI U BBIBOJABI MO pPE3yJibTaTaM MPOBEJACHHOTO OIbITA,
HCCIICIOBAHUSI, COCTABIATH OTYET O MPOACIaHHOMN paboTe;

Pabora c nunpopmanmueii:

YMEHHUSI OPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHUKAX WH(OpMaIKU (Hay4yHO-

MONyJISIpHAsT JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPAaBOYHBIE IMOCOOHS,



pecypcsl MHTEepHeTa); aHanu3upoBaTh HHPOPMALMIO U KPUTUYECKH OLEHUBATh €€
JIOCTOBEPHOCTh U  HENPOTHUBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
UHPOPMAIIMIO, 3HAUYUMYIO I pelIeHus Y4eOHOH 3amaud; yMEHHS TpPHUMEHSTH
pa3nuyHble METOAbl ¥ (OpPMYIUpOBaTH 3allpoChl TMpPU TIOMCKE H  OTOOpE
uHbopMaluy, HEOOXOTUMOM MJii BBIMOJTHEHHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
UHPOPMALIMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3W4yHble MOHCKOBBIE
CUCTEMbI; CAMOCTOSATEIBHO BbBIOMpaTh ONTHUMAJIbHYIO (GOpMYy MpeACTaBICHUS
uHdopmaruu (cxembl, Trpa@uKd, TUarpaMMbl, TaOJHIIBI, PUCYHKH W JpYyTUe
(dbopMBbI); YMEHHS HCIONB30BaTh HAYYHBIN SI3BIK B KaueCTBE CPEICTBA PaOOTHI C
XUMUYECKOM uH(pOpMalMed; NPUMEHATh MEXIpeAMETHbIe ((HU3MYeCKue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOPMYJIbI, a00peBUATYphl, HOMEHKIIATYPY,
UCIIOJIb30BaTh WM MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpEJCTBA
HATrJITHOCTH.

KoMMyHuUKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1elCTBUS:

1) ymenus oOieHus (MMCbMEHHOM M YCTHOM KOMMYHUKAIUN):

NPEJCTaBISITh TMOJYyYEHHBIE PE3yNbTaThl MO3HABATEIBHON AEATEILHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaxX; IMyOJIUYHO BBICTYNATh C Mpe3eHTaluen
pe3yIbTaTOB BBIMIOJIHEHUS XWMHUYECKOTO JKCIEPUMEHTa (HUCCIe0BaTeNIbCKOM
71a00paTOPHOM UM MPAKTUUYECKON paboThl, y4eOHOTO MPOEKTa); B X0/ AUaJiora U
(W) TUCKyCCHHU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeME U BBHICKA3bIBATh UJIEH,
(dbopMyIIMpPOBaTh CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEIOKEHHON
3aJ]auu.

2) yMeHusl y4eOHOTO COTPYAHUYECTBA (TPyINIOBas KOMMYHHUKAIH):

y4acTBOBaTh B TPYNIOBBIX (popmax paboOThI: MIAHUPOBATH OPTaHU3AIMIO
COBMECTHOI paboOThl, OMpPENEIsTh CBOIO pPOJib, PACHPENEsATh 3aJadll MEXIy
YJIeHAaMU TPYNMbl; BBIIOJHATH CBOIO YacTh pabOThl, KOOPIAWHUPOBATH CBOU
NEUCTBUS C ACUCTBUAMM JPYTHMX UJICHOB KOMAH[bl, ONPEIENSATh KPUTEPUHU IO
OILICHKE Ka4yeCTBa BBIMOJHEHHON paboThl; pellaTh BO3HHUKAIOIIME MPOOIeMbl Ha
OCHOBE ydYeTa OONIMX HHTEPECOB W COTJIACOBAHMS MO3WIIMH, y4acTBOBAaTh B
OOCYXXJeHIH, OOMEHE MHEHHUSIMH, «MO3TOBOM MITypMe» H Apyrux (opmax
B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBHSA

OBnazieHNEe YHUBEPCATbLHBIMU YUYEOHBIMH PETYJISTUBHBIMU JEHCTBUSIMHU
BKJIFOYAECT PA3BUTHUE CAMOOPraHU3aLMU, CAMOKOHTPOJIS, CAMOKOPPEKIMU, B TOM
YUCIIE:



YMEHUSI peliath y4eOHbIE M HCCIIECOBATEIbCKUAE 3a/Iadd: CaMOCTOSTEIBHO
BBIOMpATh CIOCOO pelieHust yueOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HauboJee NOAXOASANIUH C yYETOM CaMOCTOSATEJIBHO
BBIJICJICHHBIX KPUTEPUERB), TJITAHUPOBATH CBOIO PabOTy MpPH PEIICHUU YU4eOHOU WU
WCCJIeI0BATEILCKON 3a/1a4M; HA OCHOBE TIOJYYCHHBIX PE3YIbTATOB (JOPMYITHPOBATH
0000IIeHUsT YW BBIBOJIbI, IMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCOB;
aHAIM3UPOBATh PE3YJbTAThl: COOTHOCUTH CBOU JCHCTBUS C IUTAHUPYEMBIMU
pe3yibTaTaMu, OCYIIECTBISATh CAMOKOHTPOJIb JESTEIBHOCTH;, KOPPEKTHUPOBATH
CBOIO JIESTENHHOCTh HA OCHOBE CaMOAaHaJIN3a U CAMOOLEHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpeaMeTHbIE pe3yJIbTaTbl OCBOCHUS MPOTPAMMBI 10 XUMHH OCHOBHOI'O
oOmrero obpa3oBaHusl Ha YIUIyOJIECHHOM YPOBHE MMEIOT OO0Ilee CojiepkKaTeabHOe
SJIPO C MPEIMETHBIMH PE3yJIbTaTaMHu 0a30BOT0 YPOBHS, COIIACOBAHBI MEXKTy COOO1,
YTO MO3BOJISIET PEATM30BBIBATh YIIyOJICHHOE M3yYeHUE KaK B paMKax OT/ACJIbHBIX
KJIaCCOB, TaK W B paMKax pealu3ali WHIUBUIYAIbHBIX 00pa30BaTEIbHBIX
TPACKTOPUH, B TOM YHUCJIE UCIOJIb3Ys CETEBOE B3aMMOJECUCTBUE opraHu3auuu. [1o
3aBEPIICHUN peaju3aluid IMPOrpaMMbl  YIiayOJIEHHOTO YpPOBHS 0O0ydYaromuecs
CMOTYT JIETaIbHEE OCBOUTH MaTEpHall, OBIAJICTh PACIIMPEHHBIM KPYTOM MOHSATHM U
METOJIOB, PeIIaTh 3aJ1a4u 00Jie€ BLICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHble pe3ysbTaThl BKIIOYAIOT: OCBOCHHE OOYUYAONIUMUCS HAYYHBIX
3HAHWM, YMEHUH U CTIOCOO0B JEHCTBUM, CrIeTU(DUISCKUX IS MPEAMETHOM 00J1acTh
«XHUMHUS»; OCHOBBI HAYYHOTO MBINUICHUS; BUIbI JCITEIBHOCTH IO TMOJYYECHUIO
HOBOT'O 3HAaHUS, €ro WHTEpHpeTaluu, NIpeoOpa3oBaHUIO U TPUMEHEHHUIO B
pPa3IUUHBIX YYEOHBIX U PpEATbHBIX JKU3HEHHBIX YCIOBUSIX; OOECIEUMBAIOT
BO3MOYKHOCTH YCIICIITHOTO OOYYEHHS Ha CICTYIOIIEM YPOBHE 00pa30BaHMs.

K xoHuy oOyuenuss ¢ 8 kaacce y oOydawiierocs OyayT c)opMHUpPOBaHbI
CJIeTYIONTUE MPEIMETHBIC PE3YIbTAThl U3YUCHHS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IOHSTHUH: aTOM, MOJEKYJa,
XUMHUUYECKUU JJIEMEHT, METalll, HeMEeTalll, aJUIOTPOIUs, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAsl aTOMHasi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHas Macca, MaccoBas JOJs XHMHUYECKOrO JJIEMEHTa B COEIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJI, KHCIIOTa, OCHOBAHUE,
coiib, amMOTepHbI OKcHa, amM(pOTEpHbIA TUIPOKCUA, XUMHUYECKas peaxius,
KJIaccuUKaIMs peaKivii: peakiui COCIUHECHUS, PeaKIUU Pa3I0KEeHUS, PEaKIuu
3aMEIICHUSI, PEAKIMU OOMEHa, 9K30- W DHIOTCPMHUYECKHE PEaKIUH;, TEIUIOBOU



adexT peakuu; Sapo aToma, SISKTPOHHBIA CIOM aToma, aTOMHasi OpOWTallb,
paanyc aToMa, XMMHYECKasi CBsI3b, MOJISIPHAS M HEMOJSpHAs KOBAJICHTHAs CBA3b,
WOHHAsl CBSI3b, HWOH, KaTHOH, AaHWOH, pPacTBOp, MaccoBas JOJIsI BEIIECTBA
(mpolieHTHasi KOHIIEHTpalusi) B pacTBOpE, MOJSpHAs KOHIEHTpallusl BEUIECTBa B
pacTBOpE; BIEKTPOOTPUIATEILHOCTh, CTENEHb OKHWUCJICHUS, OKUCIUTEIH U
BOCCTAHOBHTEIH, OKHCJICHUE 151 BOCCTAHOBJICHUE, OKHUCJIUTEIBHO-
BOCCTAHOBHUTEIBHBIC PEAKIIMK, METOJI dJICKTPOHHOIO OajlaHca;

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMUUECKUX TOHATUI U TPUMEHSTh
AT MOHATUA NPU ONTMCAHUY BEIIECTB U UX NIPEBPAILCHUN;

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIE€HUsI POPMYJT BEIIECTB U
YPABHEHHUM XUMUYECKUX PEAKIINM;

OMPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIWHCHHSX,
CTENEHb OKHCJICHHMS JJEMEHTOB B OWHApHBIX COCIUHEHUSX, TMPHUHAIEKHOCTH
BEILECTB K ONPEACICHHOMY KJIACCy COEIUHEHUH 1o (GopMysiaM, BUIbl XUMUYECKON
CBSI3M (KOBAJICHTHOM U MOHHOM) B HEOPTAaHMYECKUX COCTUHCHUSX;

pAaCKpBIBaTh CMBICI 3aKOHOB COXPAHEHUS MacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmomnueckoro 3akoHa [[. M. MeHneneeBa, aTOMHO-MOJIEKYJISIPHOU
T€OpHUH, 3aKOHA ABOraJipo M €ro CIEACTBUM, MPEACTABICHUNA O HAYYHBIX METOJax
MO3HAHMUS, B TOM YHCJIE OHKCIEPUMEHTAIBHBIX M TEOPETUUYECKUX METOAaxX
WCCIIEIOBAHUS BEIIECTB U U3YUEHHSI XUMHUUYECKUX PEaKIIUM;

JIEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKHUX DJIEMEHTOB OT UX M0JIOKeHUs B [lepuoanueckoit cucrteme:

OMUCHIBATh U XapaKTepu3oBaTh TadanuHyto Gpopmy [leprogudeckoni CUCTEMBI
XUMHUUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MoArpymmna (A-rpymnma)» u
«mmobouHas noarpynma (b-rpymma)y», «Mainbie mepruoab» U «OO0IbITHE TIEPHOIBI;

COOTHOCHUTHh 0003HAYCHHUS, KOTOpbIe MMeIoTcs B Tabimme «llepuoamueckas
cucremMa XxuMmMuueckux oanemeHtoB J[. WM. MennaeneeBa», C UHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsij
a11pa, o0llIee YUCIIO SJIEKTPOHOB U PACTIPEICTICHUE UX IO AIEKTPOHHBIM CIO0SIM);

OOBSCHATH CBS3b TIOJIOKEHHMS »djeMeHTa B Ilepuoauyeckoil cucreme ¢
paclpeieieCHUEM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, IOJYPOBHSIM U
OpOUTAJIIM aTOMOB TIEPBBIX YETHIPEX IMEPHUOJIOB;

KJIacCU(UIIMPOBATh XUMHYECKHUE DJIEMEHTHI, HEOpraHWYeCKHEe BeIeCTBa,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEUIECTB, 11O
TeroBoMy 3G (deKTy);

XapaKTeprU30BaTh (OMUCHIBATh) (DU3NUSCKUE U XUMUICSCKHIE CBOMCTBA IMMPOCTHIX
U CJIOKHBIX BEIIECTB: KHCJIOPO/a, BOJOPO/Ia, BOIbI, OOIIHNE XMMHUYECKUE CBOMCTBA
OKCHJIOB, KHCJOT, OCHOBAaHMN W COJI€H, TCHETUYECKYI) CBSI3b MEXIAY HUMH,



MOATBEPXKJAs TMPUMEpPAMU  MOJICKYJSIPHBIX ~ YPaBHEHHHM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIN;

OIMKMCHIBATh POJIb KHUCJIOPOJIa, BOJOPOa M BOJABI B MPUPOJHBIX MpOIEccax, B
JKUBBIX OpraHU3Max, X MPUMEHEHUE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MOYKHOE HCTIOJb30BAHNE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATh W TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COoCcTaBa M CTPOEHHUS, BO3MOXKHOCTH TPOTEKAHHUS XUMHUYECKUX MPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTCIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJBHYIO JIOJI0 XHMHYECKOTO AJIEMEHTA B COSTUHEHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opmylie COeAMHEHUS, HAXOIUTh
pocTeriyo (popMyIly BElIecTBa MO MAacCCOBBIM HIJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIF0 BEUIECTBA B PAaCTBOPE, MOJSPHYIO KOHLIEHTPAIMIO BEIIECTBA B
pacTBOpe, TPOBOUTH PACUETHI IO YPABHEHUSAM XUMUYCCKON PEaKIny;

MPUMEHSATH OCHOBHBIE OIEPAIlMU MBICIUTEIBLHOW JEATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMAaTHU3aIMI0, KIaCCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JIJIs1 U3YUEHUS CBOMCTB BEIIECTB M XUMUYECKHUX
peaknnii, €CTECTBEHHO-HAYYHBIC METOJbI TO3HAHUS — HAOJIOJEHNEe, W3MEPCHHE,
MOJICTMPOBAHUE, OKCIIEPUMEHT (pEaNbHBIM M MBICICHHBIN) — I OCBOCHUSA
y4eOHOTr0 CO/IepKaHMUS;

pPacKpBIBaTh CYITHOCTH MPOIIECCOB OKUCIICHHS U BOCCTAHOBJICHUS, COCTABIISATh
YpPaBHEHUSI TMPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIMil (MeTOAOM
AIIEKTPOHHOTO OajaHca);

yCTaHABJIMBATh CBS3UM MEXKIYy peaqbHO HAOII0JaeMbIMH XUMHYCCKUMHU
SIBIICHUSIMU ¥ TIPOIIECCAMHM, MPOUCXOSIINMHU B MaKPO- U MUKPOMHUPE, OOBSICHSATH
MIPUYUHBI MHOTOOOpa3us BEUIECTB, COOTHOCUTh XUMUYECKHE 3HAHUSI CO 3HAHUSIMU
JIPYTUX Y4eOHBIX MPEIMETOB;

coOI01aTh MpaBuiia 6e30macHo paboThI B JIA0OPATOPUH MPU UCTIOIB30BAHUU
XUMUYECKOH MOCYIBI 1 000PYyI0BaHMUSI, a TAK)KE MPaBUIIa 0OPAIEHHUS C BEIECTBAMHU
B COOTBETCTBUM C WHCTPYKIIMSAMH BBITIOJIHEHUS J1A0OPATOPHBIX OIBITOB U
MPAKTUYECKUX PaldOT MO TOJYYCHHIO W COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(BoZlOpOJIa ¥ KUCJIOPO/Ia), MPUTOTOBJIEHUIO PACTBOPOB C OIPECICHHON MacCOBOM
JI0JIel pacTBOPEHHOr'O BEIIECTBA, PEIICHUIO SKCIIEPUMEHTANBHBIX 3a]a4 M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAHNYECKUX COSAMHEHUI,

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMHU XHUMHUYECKOHM TPaMOTHOCTH,
BKJIFOYAOIICH YMEHUs 0€30MmacHOTo 0OpaIieHus ¢ BeleCTBaMH, UCTIOJIb3YEMbIMU B
MOBCEHEBHOM *KU3HM, a TaK)KE 3HAHUE IMpaBUJI MOBEACHUS B IENSIX cOepexeHUs
310POBbS U OKPYKAIOIIEN CPEIbL.



K xoHmy oOydenuss ¢ 9 kaacce y oOydaromierocs OyayT chopMHpOBaHBI
CJIETYIONIUE MPEAMETHBIC PE3YJIbTaThl U3YUYCHHS XUMHUHU Ha YIITyOJICHHBIM YPOBHE:

PacCKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHN: XUMUYECKAN 3JIEMEHT,
aTOM, MOJIEKyJla, WOH, KAaTHOH, AaHUOH, JJIECKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKilysi, TErIoBoi 3PGeKT peakiuu, MOiIb, MOJISIPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS THCCOLMALINS, PEAKIIUN
WOHHOTO OOMEHa, TUIPOJU3 COJIeH, OOpaTMMble M HEOOpaTHMbIC pPEaKIIUu,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKUUU, OKUCIUTEIb, BOCCTAHOBUTEIID,
OKHCJIEHUE U BOCCTAHOBJICHUE, JJICKTPOJIU3, aJUIOTpOmnus, amM{OTEepHOCTb,
XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs, META/NINYECKasi), MEKMOJCKYISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAS CBs3b, CWIbl Ban-nep-Baanbca), KoMIUIEKCHBIC
COEJIMHEHHUS, KPUCTANIMYECKHUE PEIIeTKH (MpUMHUTHBHAs KyOuuyeckas, 0ObEMHO-
LIEHTPUPOBAaHHAS KyOudeckas, rpaHELICHTPUPOBAHHAA KyOudeckas,
reKcaroHajibHas ITUIOTHOYIAKOBaHHAs), KOPPO3HsS METaJUIOB, CIUIABBI; CKOPOCTh
XUMHYECKOW PEaKIUM, KaTajlnu3, XUMUYECKOE PAaBHOBECHUE, DJIIEMEHThl XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM U3 TEOPETUUECKUX OCHOB xumuu; [1/1K;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX OHATUN U TPUMEHSTh
9T MOHATHUS MPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUN;

HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIeHUS (POpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpPEAENATh BAJCHTHOCTh M CTEIEHb OKUCJICHHS XMMHYECKUX JJIEMEHTOB B
COEMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEMWHEHUN Mo (opmysaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METaJUIMYECKOW) B HEOPraHMYECKUX COCJUHEHUSX, 3apsj HOHA II0
XUMUYECKOW (hopMyIie, XapakTep Cpellbl B BOJHBIX PacTBOpax HEOPTaHUYECKUX
COEMHECHUH, TUIl KPUCTAUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akona J[. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €r0 TOHUMAHHE:

OMUCKIBATh U XapaKTepu3oBaTh TadanuHyto Gpopmy [leproaudeckoii CUCTEMBI
XMMHWYECKUX DJIEMEHTOB: Pa3JnMyaTh MOHATUA «A-rpynma» u «b-rpynmnay», «majble
MEPUOJIBI) U «OONBIIHIE IEPUOIBIY;

OOBSICHATH CBA3L TMOJOXKEHUS JdiieMeHTa B [lepuogmveckoit cucreme c
paclpeieICHUEM JJIEKTPOHOB IO DJHEPreTUYECKUM YPOBHAM, IOJYPOBHSIM U
OpOUTAJISIM aTOMOB TIEPBBIX YETHIPEX MEPUOIOB;

BBIJICJIATh OOIIME 3aKOHOMEPHOCTU B MU3MEHEHUHU CBOWCTB 3JIEMEHTOB M HX
COCIMHEHUMN (KUCIIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJOB) B IMpeJeiax MajblX MNEPUOJOB U TJIABHBIX MOATrPYIII C
Y4YETOM CTPOCHUS UX aTOMOB;



pPacKpBIBaTh CMBICI TEOPHH JIEKTPOJIMTHUECKON TUCCOIMAIiy, 3akoHa ['ecca
M €ro CJIEeACTBUHM, 3aKOHA JCHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEN H3MEHEHUS
CKOPOCTH XHMHYCCKOW pPEaKIUW, HANpPaBJICHUS CMCIICHUS XHMHYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3IUYHBIX (DAKTOPOB,;

KIacCU(UIMPOBATh XWUMHUYECKUE DSJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBa,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKI[UU BEIIECTB, 0
TerioBoMy 3(dekTy, Mo arperaTHOMY COCTOSHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTeNeHEN OKHUCIEHUS XMMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTaJIn3aTopa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB HEOPTaHMYECKUX COCIWHEHUMN, MOATBEPKIasi ATO OIMUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKHUX
peaKIuu;

COCTaBJISITh YPABHEHUS: DJIEKTPOJIUTUUECKOMN JUCCOIUALIMY KUCIIOT, HIEI0ueH
Y COJICH; TIOJIHBIE ¥ COKPAIIEHHBIC YPaBHEHHUS PEaKInii HOHHOTO OOMEHa; PeaKInid,
MOATBEPKIAIONIUX CYIIECTBOBAHUE TEHETHYECKOW CBSI3M MEXK]y BEIIECTBAMU
Pa3ITUYHBIX KIJIACCOB;

packphiBaTh  CYIIHOCTb MPOLIECCOB THUIPOJU3Aa COJEH  MOCPEICTBOM
COCTaBJICHHUSI KPATKUX MOHHBIX M MOJICKYJISIPHBIX YPAaBHCHHH pEaKIUii, CYITHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIWil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PeaKITuii;

MpeICKa3bIBaTh XapaKTep Cpeibl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) GPU3HMUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX
BelllecTB (KUCIOPOJ, 030H, rpadut, anmas, kpeMHui, 6op, azor, pocdop, cepa,
XJIOp, HATPUM, KaJIUi, MATHUM, KaJIblIUN, aTFOMUHUH, XKEJIe30, ME/lb, IUHK, CEpeOpo)
U 00pa30BaHHBIX MMM CJIOXKHBIX BEIIECTB, B TOM YHUCJI€ UX BOJHBIX PacCTBOPOB
(aMMHaK, XJI0pOBOI0POI, cepoBoopo, okcuasl yriepoaa (I, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u dpochopa (l1l, V), cepsr (IV, VI), cepaucras, cepnas,
azoTHas, pochopHas, yroiapHas, KpeMHUEBAsI KHUCIOTBHI, OKCUABI M THUAPOKCHIIBI
metamwioB |A—l1A-rpynmn, amromunus, meau (1), muaka, sxenesa (11 u 11));

MOSICHSITh COCTaB, OTNEIBHBIE CIOCOOBI TMONYYEHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KHUCIIOPOJCOAEPKAIINE KUCIOTHl XJIOpa, a30TUCTasi, OOpHAas, yKCyCHas
KHCJIOTHI M uX coiu, rajoreHuanl kpemuus (V) u docdopa (Il u V), okcua u
ruapokcu xpoma (111), mepmanranar xanus;

OTMHCHIBATH POJIh BAKHEHIITNX H3y94aeMbIX BEIIECTB B MPUPOTHBIX TIPOIIECCaXx,
BIIUSIHUE HA KUBbIE OPTaHU3MbI, MPUMEHEHHUE B PA3IMUHBIX OTPACISAX YIKOHOMUKH,
MCIIOJIb30BAHUE JJI CO3/IJaHUsI COBPEMEHHBIX MAaTePUAIOB U TEXHOJIOTHIA;

MIPOBOJIUTH PEAKIIMH, TOITBEPIKIAIOIINE KaYeCTBEHHBIH COCTaB Pa3IUYHBIX
BCII[ECTB, PACIIO3HABATH OMBITHBIM ITyTEM COJEpPKAIIUecs B BOJHBIX PACTBOpPAX



WOHBL: XJIOpUA-, OpoMua-, uoaua-, cyibdar-, docdar-, kapboHaT-, CHIUKAT-,
cynbur-, cynbPua-, HUTpAT- W HUTPUT-HUOHBI, THUIPOKCHUI-UOHBI, KATHOHBI
aMMOHMUS, MarHusi, Kajublus, allOMUHUS, Kene3a (2+) u xenesza (3+), meau (2+),
IIUHKA,;

OOBSICHATH W MPOTHO3UPOBATH CBOWCTBA BAXKHEUININX M3YYaeMBIX BEIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTHU OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHYECKUX MPEBPAIICHUN B Pa3IAYHBIX
YCIOBHUSIX Ha OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XUMUYECKOW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIUMCIISITh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJie COSAMHEHHUS, MAacCOBYIO
JIOJIF0  BEIIECTBA B PAcTBOpPE, MOJIBHYIO [OJIF0 XUMHUYECKOTO JJIEMEHTAa B
COCJIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PAacTBOPE, HAXOAUTH
npocTeiyto popMyiy BemecTBa Mo MaCCOBBIM MJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIM ¢ YIEeTOM HEJ0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHUYECKOTO BBIXOJA MPOAYKTa, 3HAUYECHUS TEIJIOBOTO
s dexTa peakuu, onpeaeNsTh COCTaB CMECEH;

coOII01aTh MpaBuiia 6e30macHoi paboThI B 1A0OPATOPUH MPU UCTIOJIB30BAHUU
XUMHYECKOH MOCY Bl U 000PYIOBaHMS, a TAKKE MIPaBHIia 0OpAIICHUS C BEIIECTBAMU
B COOTBETCTBHM C WHCTPYKIIMSAMH BBITIOJIHCHHUS J1A0OPATOPHBIX OIBITOB U
MPAKTUYECKUX paldOT IO TOJYUYCHHIO W COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa M yrieKHCIIOro ra3a) U perieHuIo SKCIePUMEHTANIBHBIX 3a/1a4 110 TeMaM
Kypca, TMpEICTaBIsATh PE3yJIbTaTbl JKCIEpUMEHTa B  (GOpMe  BBIBOJIOB,
JI0Ka3aTeNbCTB, TpadUKOB, TAOIUI] U BBISBISATH SMIIMPUIECKIE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIC OIEpAIlMH MBICIUTEIBLHON NEATeILHOCTH (aHATU3 U
CHUHTE3, CpaBHCHHE, O0O0OOIIEHNEe, CHUCTEMAaTHU3allui0, BBISBICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M) MPU M3yYEHUH CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIUH,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU TIO3HaHMs (HaOI0IeHne, H3MEPEHNE,
MOJICTTUPOBAHUE, SKCIICPUMEHT (PealTbHBIA U MBICIICHHBIN);

NPUMEHSATh  MpaBuja  0e30MacHOro  OoOpalieHuss ¢  BEHIeCTBaMH,
WCITIOJIb3yEMBIMH B TTOBCETHEBHOM KU3HM, TIPABHJIA IOBEICHUS B IIEJISTX COepEKEHUS
3I0pPOBbsI M OKPY’KaIOIIEW NPUPOJHON Cpeibl, MOHUMATh Bpej (OMacHOCTH)
BO3JICHCTBUSI HA >KUMBBIC OPraHU3Mbl ONPEJEICHHBIX BEIECTB, MOSCHITh Ha
npUMepax CIocOObl YMEHBIIIEHUSI U MPEJOTBPAIICHUS WX BPEIHOTO BO3JICHCTBUS,
3Ha4YeHHE KUPOB, OCIKOB, YIIIEBOJOB JIJIsl OpPraHu3Ma YellOBEeKa;

MCIIOJIb30BaTh TOJIyYCHHBIC MPEACTaBICHUS O cdepax mpodeccHoHanbHON
JeSTeTbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTUSIMU, KAaK OCHOBY
JU1s Ipo(heCCUOHAIBHOM OpUEHTAIlMM M JJISI OCO3HAHHOTO BHIOOpAa XHUMHHU Kak



PO HIIBHOTO TIPeIMETa MPU MPOOIKEHUN 00yUEHHUS Ha YPOBHE CPETHETO OOIIETO
oOpa3zoBaHus;

y4acTBOBaTh BO BHEYPOYHOW IMPOCKTHO-HCCIICIOBATEILCKON JACATEIHBHOCTH
XUMUYECKOH M XHUMHUKO-IKOJIOTHYECKOW HAIMPaBICHHOCTH, TPHOOPECTH OIBIT
MPOBEICHUS YUEOHBIX MCCIICOBAHNM B YCIIOBUSX 00pa30BaTEIbHBIX OPTaHU3AINH,
a TaKXKe opraHu3anuii (IIEHTPOB) JOMOJTHUTEIHHOTO 00pa30BaHuUs ACTEH.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC VI'JIYBJIIEHKA
Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3iesioB U (uudposrbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paspea 1. IlepBoHayanbHble XUMUYECKHE TIOHATHS
Xumust — BakHas o0J1acTh
€CTECTBO3HAHHUS U
1.1 . 10 2
MPAKTUYECKOU JeATETbHOCTH
yeJIOBEKa
BemecTBa 1 xumuueckue
1.2 28 1
peakuuu
Htoro no pazaeny 38
Paznen 2. BaxHeiimme npeacTaBuTe/ i HEOPraHUYeCKUX BelllecTB
21 Bosznyx. [lonstue o razax. 19 1 1
' Kucnopoa. Oxcubl
Bonopoa. ITonstue o kucinorax
2.2 8 1
U COJISIX
Bogna. PactBopsl. Ilonsarue 06
2.3 P 18 1 1
OCHOBaHHUIX
OCHOBHBIE KJIAaCChI
2.4 16 1 1

HEOPTaHUYECKUX COCTMHEHUN

Hroro no paszneny 61



Paznea 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckas cucrema xummudeckux 3aemMenToB /. U. MenneneeBa. CTpoenue aToMoB.
XuMmunueckas cBsi3b. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[Iepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

3.1 18
XUMUYeCKHX djiemeHToB 1. 1.
MenneneeBa. CTpoeHue atoma
XuMuyeckas CBs3b.
3.2 OKHCIUTEIBHO- 16 1
BOCCTAaHOBUTENIBHBIE PEAKIIUU
Htoro no pazneny 34
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
. 136 5 6

ITPOTPAMME



9 KUIIACC YIJIYBJIIEHKA

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBaHue pa3jie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NMpPOrpaMmbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI pecypesr
Pa3znen 1. BemecTBO M XUMH4YeCKasi peakius
11 [ToBTOpEeHUE U yriryOieHrne 3HaHuM o 8
BEIIIECTBE
12 OcHoBHbIE 3aKOHOMePHOCTI/I MPOTEKAHUS 14 1 1
XUMHUYECKHUX PEaKIIHi
13 ONEKTPOIUTHYECKAS JUCCOLIUALHS. 14 1 5
XUMUYECKUE PeaKIMy B pacTBOpax
Hroro mo pazneny 36
Pazneua 2. HemeTaibl M X COeIMHEHHS
51 OO61as xapakTepuCTHKa XUMUYECKUX 3 1
' anemeHToB VIIA-rpynmel. ["amorens
OO61as xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-Tpynmbsl. Cepa u eé 10
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
2.3 sneMeHTOB VA-rpynisl. A30T, pochop 1 ux 12 1
COETMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
24 anemeHToB |V A-Tpynmel. Yriepon u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro no pazneny 43




Paznen 3. MeraJLiibl 1 X COeIMHEHU S

3.1 OO0mmue cBoicTBa METAJLIOB 10
3.2 Baxkueiimnme MeTauisl 1 KX COSTUHEHUS 22 2
Hroro mo pazneny 32
Pasnen 4. Xumus u okpy:xaionias cpeaa
41 BemiectBa 1 MaTepuabl B )KU3HU YEJIOBEKA. 5
' OCHOBBI YKOJIOTHYECKON TPAMOTHOCTH
Hroro no pazneny 5
Pasnen 5. O600menne 3HaHUi
51 [ToBTOpeHue u 06001IeHNE 3HAHUI 10 5
' OCHOBHBIX Pa3JieioB KypcoB 8—9 kiaccoB
Hroro mo pazneny 10
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11






HNOYPOYHOE INTAHUPOBAHHUE
8 KUIACC

DJIeKTpPOHHbBIe U (ppoBbIE
o0pa3oBaTe/IbHbIE PECYpPChI
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Ne KoaunuyectBo yacos Jara
n/ Tema ypoka Bcer KoHTpoabHbI IpakTnyeckun H3Yy4YCHH
I 0 e padoThbI e padoThbl b
07.09.2023
IIpenmer xumuu. Posb
1 XHMHH B JKU3HU 1
YyeJloBeKa
[TonsiTre 06 ucropuun 07.09.2023
5 BO3HUKHOBCHUS U 1
pa3BUTHUS XUMUH. XUMHUS
B CUCTEME HAyK
Tena u BemiecTna. 08.09.2023
3 duznueckue u 1
XUMHUYECKHUE CBOMCTBA
BEIIECTB
11.09.2023
4 duzndeckue u 1
XAMUYCCKHE SIBIICHUS
MousiTHE O 13.09.2023

TEOPETUYECKUX METOJaX
MMO3HAHUS B
€CTECTBEHHBIX HayKaxX.

M cTOUYHNKN XUMHYECKOM

UHPOpPMALIUU

75
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IIpencraBnenus o
HAYYHOM ITO3HAHUU HA
SMITUPUIECKOM YPOBHE:
HaOJII0IeHHE,
U3MEepeHHe,
9KCIIEPUMEHT,
MOJICTTUPOBAHUE.
ITonsatue o MeTomax
paboOThI ¢ XUMHYECKUMU
BEIIECCTBAMH.
O6opynoBanue
IIKOJbHON XMMHYECKOMN
nabopaTopuu

[TpakTuueckas padota No
1 mo teme "[IpaBuna
paboThI B 1abopaTopuu
U IpUEMBI 0OpalleHus ¢
71a00paTOPHBIM
obopynoBanuem"

13.09.2023

https://learning.kco27.ru/course/view.php?id=2

14.09.2023
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https://learning.kco27.ru/course/view.php?id=2

75

10

YucTele BelecTna 1
cmecu. CMecH BellecTB
B OBITY M

X031 CTBEHHOM KU3HU
YyeJioBeKa.

CniocoOsI pa3aeneHus
cMecelt

[TpakTuueckas padora No
2 no teMe "Pa3neneHue

15.09.2023

https://learning.kco27.ru/course/view.php?id=2

18.09.2023

75

https://learning.kco27.ru/course/view.php?id=2

20.09.2023

75

https://learning.kco27.ru/course/view.php?id=2

75
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cMecel (Ha mpumepe
OUYMCTKHU TTOBapEHHOM
coym)"

21.09.2023 | https://learning.kco27.ru/course/view.php?id=2
11 ATOMBI 1 MOJIEKYJIBI 75
22.09.2023 | https://learning.kco27.ru/course/view.php?id=2

12 XUMHUYECKHUE IJIEMEHTBI 75

TIpoCTBIE H CIOMKHBIE 25.09.2023 | https://learning.kco27.ru/course/view.php?id=2
13 75

BEILIECTBA 75

BemecTtBa 27.09.2023 | https://learning.kco27.ru/course/view.php?id=2
14 MOJIEKYJIIPHOTO U 75

HEMOJIEKYJIIPHOTO

CTPOCHHS

Xumuaeckast popmyoia. 28.09.2023 | https://learning.kco27.ru/course/view.php?id=2
15 BajieHTHOCTH aTOMOB 75

XUMHUYECKHX DJICMEHTOB
" 34KOH TIOCTOSHCTBA 29.09.2023 :;tps://learning.kc027.ru/course/view.php?id=2

COCTaBa BEIIECTB =

Onpenenenue 02.10.2023 | https://learning.kco27.ru/course/view.php?id=2
17 BaJICHTHOCTH aTOMOB I10 75

dbopMyniaM OUHAPHBIX

COeIUHEHUN

OTHOCHUTENbHAS aTOMHAs 04.10.2023 | https://learning.kco27.ru/course/view.php?id=2
18 macca. OTHOCHTEIbHAS 75

MOJICKYJIApHAas Macca
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Brraucnenuns
OTHOCHUTEILHOMU
MOJIEKYJIIPHON MaCChI

05.10.2023

https://learning.kco27.ru/course/view.php?id=2

75

19 BEILIECTB, MOJISIPHOU

MaccChl, MacChl BEIIIECTB

1 KOJINYECTBA BEILIECTBA

MaccoBas o 06.10.2023 | https://learning.kco27.ru/course/view.php?id=2
20 XAMHYECKOI0 3JIEMEHTA 75

B COCIMHCHUU

Brraucnenus maccoBoit 07.10.2023 | https://learning.kco27.ru/course/view.php?id=2
21 JIOJTA XAMUYECKOTO 75

sneMenTa o popmyie

COCTMHCHUS

Haxoxneuune 07.10.2023 | https://learning.kco27.ru/course/view.php?id=2
99 npocreiiient GopmyIisl 75

BEIIIECTBA IT0 MaCCOBBIM

JIOJISIM JIEMEHTOB

Brerancienus 16.10.2023 | https://learning.kco27.ru/course/view.php?id=2

npocreiiiinei GopmMyJIbl 75
23 BEIIECTBA 10 MAaCCOBBIM

WA MOJILHBIM JIOJISIM

3JIEMEHTOB
” O —— 18.10.2023 :;tps://learning.kc027.ru/course/view.php?id=2

Moinb -

B3anmocBsi3b 18.10.2023 | https://learning.kco27.ru/course/view.php?id=2
o5 KOJINYECTBA, MAaCChI U 75

yucia CTPYKTYPHBIX
€MHUI] BELIECTBA
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MOHﬂpHaﬂ Macca CMECH

20.10.2023

https://learning.kco27.ru/course/view.php?id=2

26 BEIIIECTB =
MounbHas g0Jist 23.10.2023 | https://learning.kco27.ru/course/view.php?id=2
27 XHMHYECKOTO dJIEMEHTA 75
B COCIMHCHUH
Haxoxnenue 25.10.2023 | https://learning.kco27.ru/course/view.php?id=2
28 npocTeiiei hopMyITbl 75
BEIIIECTBA IT0 MOJIbHBIM
JIOJISIM JIEMEHTOB
XuMudeckue SIBJICHHUS. 25.10.2023 | https://learning.kco27.ru/course/view.php?id=2
XUMHUECKasi peaKius 1 75
29 e€ mpusHaku. Peakuuu
B XUMHY€CKOI
NMPOMBIIIJIEHHOCTH.
20 3aKOH COXPAHEHUs 27.10.2023 :';tps://learning.kc027.ru/course/view.php?id=2
MacChI BEIICCTB £2
ATOMHO-MOJIEKYJIIpHAs 30.10.2023 | https://learning.kco27.ru/course/view.php?id=2
teopus. JKu3ub u 75
31
nesaTeIrHOoCTh M. B.
JlomoHOCOBa
01.11.2023 | https://learning.kco27.ru/course/view.php?id=2
32 XHUMHUYECKUE YPABHCHHS 75
- THIIB XHMAYECKHX 01.11.2023 | https://learning.kco27.ru/course/view.php?id=2

peakuuii

75
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34

PacuéTrl mo
XUMHUYECKUM
YpPaBHEHUSIM KOJIMYECTBA
M1 MacChl HCXOIHBIX
BEILIECTB WUJIU MTPOAYKTOB
peakuuu

03.11.2023

https://learning.kco27.ru/course/view.php?id=2
75

35

Brruucnenus mo
YPaBHEHUSIM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BEIICCTRA,
MAaCChI 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce peareHTOB WJIN
MIPOJIYKTOB PEAKLINU

06.11.2023

https://learning.kco27.ru/course/view.php?id=2
75

36

Brrancnenus nmo
ypaBHEHUSM
XUMHYECKON PEaKIUu:
KOJIWYECTBA BEILIECTBA,
MaccChl TI0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce peareHToB Win
MPOJIYKTOB PeaKluu

08.11.2023

https://learning.kco27.ru/course/view.php?id=2
75

37

38

O060061eHE U
CUCTEMATHU3alUs 3HAHUU

KonTponbnas padora No
1 mo Teme "BemecTBa n
XUMUYECKHUE peakiuu"

08.11.2023

https://learning.kco27.ru/course/view.php?id=2

10.11.2023

75

https://learning.kco27.ru/course/view.php?id=2

75
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Bo3nyx — cmecsk ra3os.

13.11.2023

https://learning.kco27.ru/course/view.php?id=2

39 ITonsiTne o razax. 5
3akon ABOrapo. 15.11.2023 | https://learning.kco27.ru/course/view.php?id=2
40 o . 75
Momnsipabiii 00bEM ra30B -
Brrauncnenus o0bpéma, 15.11.2023 | https://learning.kco27.ru/course/view.php?id=2
KOJIMYECTBA BEIICCTBA 75
41 rasa 1o U3BECTHOMY €ro
KOJIMYECTBY BEIIECTBA,
00BEMY
OTHOCHTEIBHAS 17.11.2023 | https://learning.kco27.ru/course/view.php?id=2
MJIOTHOCTH Ta30B -
Brerunciaenus 01.11.2023 | https://learning.kco27.ru/course/view.php?id=2
43 OTHOCHUTEJILHOM 75
IJIOTHOCTH Ta30B
Onpenenenue 27.11.2023 | https://learning.kco27.ru/course/view.php?id=2
OTHOCUTEIbHOU 75
MOJIEKYJIIPHON MacChl
44 razoo00pa3Horo
BEILIECTBA 110 U3BECTHOM
OTHOCHUTEIbHOU
IJIOTHOCTH
Beruncnenus 29.11.2023 | https://learning.kco27.ru/course/view.php?id=2
OTHOCHUTEIbHOU 75
45 MOJIEKYJISIPHOI Macchl

rasa no M3BECTHOH
OTHOCHUTEJIHLHOU
IJIOTHOCTH
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OO0BEMHBIE OTHOILIEHUS

29.11.2023

https://learning.kco27.ru/course/view.php?id=2

46 ra3oB IPU XUMHUYECKUX 75

peaKIusIX

Brruncienus o0b5EMOB 01.12.2023 | https://learning.kco27.ru/course/view.php?id=2
47 ra3oB 10 YPaBHCHHIO 75

XUMHYECKON peaKIuu

KHCITOPOI — ITEMEHT H 01.12.2023 | https://learning.kco27.ru/course/view.php?id=2
48

MIPOCTOE BEIIECTBO 5

04.12.2023 | https://learning.kco27.ru/course/view.php?id=2

49 OKcubl 75

Crioco0b1 morydeHust 06.12.2023 | https://learning.kco27.ru/course/view.php?id=2
50 KHcJiIopoaa B 75

nabopaTopuu U

MIPOMBIITUICHHOCTH

ITpaktiueckas pabora Ne 06.12.2023 | https://learning.kco27.ru/course/view.php?id=2
51 3 o teme "Ilonydyenue n 75

cobupaHue KUCIOPO/a,

W3y4YEHHE €ro CBOMCTB"

KpyroBopoT KHCIopoma 08.12.2023 | https://learning.kco27.ru/course/view.php?id=2
52

B IIPUPOJIC 75

O30H — amnoTponHas 11.12.2023 | https://learning.kco27.ru/course/view.php?id=2

MO UKL 75

KHUCJIOpO/a.
53 P

IIpumenenne

KHCJI0OPO/Ia M 030HA B
MeaUuLHHe.
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54

TenoBoit a3 dpext
XUMHUYECKON pEaKIyH,
TEPMOXUMHUYECKUE
YPaBHEHHS, IK30- U
IH/I0TEPMUYECKUE
peakuuu

13.12.2023

https://learning.kco27.ru/course/view.php?id=2
75

55

56

Tomnmgo.
Hcnonws3oBanue yris u
METaHa B KaueCTBE
TOIUIMBA. 3arpsi3HEHUE
BO3IyXa.

AP pekTUBHOCTH
Pa3JIMYHbIX BUA0B
TOIJINBA B
JHEPreTH4ecKou
NMPOMBIIIJICHHOCTH, HX
BJIMSIHUE HA
OKPY:KAKIIYI0 Cpeay.
Brrancnenus o
ypaBHEHUSM
XUMHYECKON PEAKIUU:
KOJIMYECTBA BELIECTBA,
00BEMa, Macchl 110
W3BECTHOMY KOJIMYECTBY
BEIIIECTBA, 00BEMY,
Macce peareHToB Win
MPOJIyKTOB PEaKLUU

13.12.2023

15.12.2023

https://learning.kco27.ru/course/view.php?id=2
75

https://learning.kco27.ru/course/view.php?id=2

75
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57

58

59

60

61

62

63

KonTponbnas padora Ne
2 no teme "Bo3ayx.
Kucnopon. Oxcuasr"

Bonopoa — snemeHT u
MIPOCTOE BEIIECTBO

CrniocoOslI nosty4yeHus
BOJIOPO/IA B
naboparopuu u
HPOMBIIUIEHHOCTH

[TpakTrueckast padora Ne
4 no Teme "llonyuenue u
cobupaHue BoJ0po/a,
M3Yy4YEHUE €ro CBOMCTB"
Hcnons3oBanue
BOJIOPO/Ia B KAYECTBE
toriiBa. Bogopoanast
JHEepreTuKa —
nepcrneKTHBHAsI
oTpacib
MPOMBIIIIEHHOCTH.

IMTougarue o kucioTax u
coisax. CocTaB KHMCIOT U
coiel

Brruucienus o0néma,
KOJIMYECTBA BEIECTBA
ra3a 1o U3BECTHOMY €ro
KOJIMYECTBY BEIECTBA
W 00bEMY

18.12.2023

https://learning.kco27.ru/course/view.php?id=2

20.12.2023

75

https://learning.kco27.ru/course/view.php?id=2

20.12.2023

75

https://learning.kco27.ru/course/view.php?id=2

22.12.2023

75

https://learning.kco27.ru/course/view.php?id=2

25.12.2023

75

https://learning.kco27.ru/course/view.php?id=2

27.12.2023

75

https://learning.kco27.ru/course/view.php?id=2

27.12.2023

75

https://learning.kco27.ru/course/view.php?id=2

75
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Brruncinenus 00EM0B

29.12.2023

https://learning.kco27.ru/course/view.php?id=2

64 ra3oB I10 YPaBHEHUIO 75
XUMUYECKON peaklnuu
Brruncinenus o 09.01.2024 | https://learning.kco27.ru/course/view.php?id=2
YpaBHEHUSIM 75
XMMHYECKON PEaKIUU:
KOJIMYECTBA BEIIECTBA,
65 00BEMa, MacChl 110
W3BECTHOMY KOJHUYECTBY
BEIIeCTBa, 00BEMY,
Macce peareHTOB UiTu
MPOIyKTOB PEAKIIUU
o .01. : i i ?id=
6 DI3HYCCKIe CBONCTRA 11.01.2024 | https://learning.kco27.ru/course/view.php?id=2
BOJIbl. Bona B mpupose 5
AHamu3 U CHHTE3 — 11.01.2024 | https://learning.kco27.ru/course/view.php?id=2
67 METOJIbI U3YUCHUS 75
CcOCTaBa BOJEI
o .01. . i i ?id=
. XUMHUECKHE CBOMCTRA 12.01.2024 | https://learning.kco27.ru/course/view.php?id=2
BOJIBI 5
15.01.2024 | https://learning.kco27.ru/course/view.php?id=2
69 CocTaB OCHOBaHHUM 75
PacTtBopsl. 17.01.2024 | https://learning.kco27.ru/course/view.php?id=2
70 PacTBOpHMOCTD BEIIeCTB 75
B BOJE
oL . . . -
o HachIIeHHEe | 17.01.2024 | https://learning.kco27.ru/course/view.php?id=2

HCHACBIIIICHHBIC,

75
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72

73

74

KOHLICHTPUPOBAHHBIE U
pa30aBIeHHbIE PACTBOPHI

CriocoOb1 BEIpaKEHHS
KOHLIEHTpaluu
pacTBOPOB: MaccoBas
JIOJIs1 PACTBOPEHHOTO
BELIECTBA, MOJIIpHAs
KOHLICHTpaLusl.
PacrBopbl B MequuMHe
— (pusnosIOrHYecKN i
pacTBoOp, €ro cocTaB U
NpUMEHEeHHue.

[IpakTuyeckas pabora Ne
5 o Teme
"[IpuroroBnenue
pacTBOpPOB C
onpeaeaEHHON MacCOBOM
JI0JIEW PaCTBOPEHHOIO
Bewectsa. [Ipurorosnen
1€ pacTBOPOB C
onpeAcNIEHHON
MOJISIPHOI
KOHIIEHTpaluen
PacTBOPEHHOTO
BenrecTna'"

Brruncnenus ¢
HUCIIOJIB30BAHUEM
HOHATHS «MaccoBas

19.01.2024

https://learning.kco27.ru/course/view.php?id=2

22.01.2024

75

https://learning.kco27.ru/course/view.php?id=2

24.01.2024

75

https://learning.kco27.ru/course/view.php?id=2
75
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75

76

JI0J1s1 BEILIIECTBA B
pacTBope»

Breruncnenus ¢
WCIIOJIb30BAHUEM
MOHATHUS «MOJIIpHAs
KOHIIEHTpaIrst
pPacTBOPEHHOTO
BEILIECTBA»

Pons pactBOpOB B
HPUPOJE U )KU3HU
yesoBeka. Kpyrosopor
BOJBI B IIPUPOJLC

24.01.2024

https://learning.kco27.ru/course/view.php?id=2

26.01.2024

75

https://learning.kco27.ru/course/view.php?id=2

75

77

78

3arpsi3HeHUE
NpUpOAHBIX BoA. OxpaHa
M OYUCTKA IPUPOAHBIX
BOJI.

Brruucnenus ¢
HCIIOJIb30BAaHUEM
rpagukoB
PacTBOPUMOCTH ISt
pacuéroB
PacTBOPUMOCTHU BEILIECTB

29.01.2024

https://learning.kco27.ru/course/view.php?id=2

31.01.2024

75

https://learning.kco27.ru/course/view.php?id=2

75

79

Brruncnenus ¢
HCITOIL30BAHUEM
MOHATHS «MaccoBas
JIOJIS BEIIECTBA B
pacTtBope»

31.01.2024

https://learning.kco27.ru/course/view.php?id=2

75
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80

Breramcioenus ¢
HCII0JIb30BaHUEM
MIOHATHS «MOJISIpHAs
KOHLIEHTpalus
pacTBOPEHHOTO
BCIIESCTBAY

02.02.2024

https://learning.kco27.ru/course/view.php?id=2

75

81

82

83

84

85

Brrurcnenus ¢
HCIIOJIb30BaHUEM
rpauKoB
pacTBOPUMOCTH ISt
pacy€Tos
pPacTBOPUMOCTH BEILIECTB

O060061IEHNE U
CUCTEMATHU3alU 3HAHUU

KonTtponbHas pabora Ne
3 no Teme "Bonopo.
Bopa. PactBopsl.
OcHoBanus"

OKcuabl: COCTaB,
KJIacCU(UKAIHS,
TPUBHUAJILHBIC HA3BAHUSI.
Oxcuasbl - BaxKHas
cocTaBHAasl 4YacTh
MOJIE3HbIX
HCKOIAaeMbIX.

[Tonydenue u
XUMHAYECKUE CBOUCTBA
OKCHUIIOB

05.02.2024

https://learning.kco27.ru/course/view.php?id=2

05.02.2024

75

https://learning.kco27.ru/course/view.php?id=2

07.02.2024

75

https://learning.kco27.ru/course/view.php?id=2

07.02.2024

75

https://learning.kco27.ru/course/view.php?id=2

09.02.2024

75

https://learning.kco27.ru/course/view.php?id=2

75
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[TonsTHE O THAPOKCHAAX
— OCHOBaHUSX U

12.02.2024

https://learning.kco27.ru/course/view.php?id=2

75

86 KHCJIOPOJICOICPIKALITUX

KHCIIOTaX

Ddusnyeckue u 14.02.2024 | https://learning.kco27.ru/course/view.php?id=2
87 XHMHYECKHE CBOMCTBA 75

KHMCIIOT

[TomyueHnue KUCIoT. 14.02.2024 | https://learning.kco27.ru/course/view.php?id=2
88 IIpuMeHeHne KUCJIOT B 75

XHMHYECKOMH

MPOMBIIILTEHHOCTH.

Knaccudukanus 16.02.2024 | https://learning.kco27.ru/course/view.php?id=2

OCHOBAHHH. 75
89 HUcnoas3oBanue

HHIMKATOPOB B

JIa00pATOPHOM

aHaju3e.

[Il€noun, ux cBoicTBa U 26.02.2024 | https://learning.kco27.ru/course/view.php?id=2

CIOCOOBI TIOJTyYCHUS. 75
90 IIpumenenne memnoyveit

B XUMHYECKO

NMPOMBIILTEHHOCTH.

Hepacteopumbie 28.02.2024 | https://learning.kco27.ru/course/view.php?id=2
91 OCHOBAHMS, UX CBOMCTBA 75

U CIIOCOOBI MOJTy4eHUs

IToustue 00 28.02.2024 | https://learning.kco27.ru/course/view.php?id=2
92 amMm(oTepHBIX 75

TUIPOKCUIAX:

XUMHUYECKUE CBOUCTBA U
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93

04

95

96

97

MOJTydeHHE.
IIpumeneHue
BaXKHEUIIINX OCHOBAHUMI

Conu: cocras,
Kiaccudukanmys,
TPUBHAIbHBIC Ha3BAHUS.
Coun — cpIpbe 15
MPOMBIIIJIEHHOT 0
NMOJIy4eHHs] Pa3THYHbIX
BeEIlIeCTB.

dusnyeckue u
XUMHUYECKHE CBOMCTBA
cousied. Ilonyuenue
coleit

I'eneTnyeckas CBA3b
MEK]ly Kllaccamu
HEOPraHUYECKUX
COeTUHEHUN

[TpaxTrueckas padota No
6. Pewienue
IKCIIEPUMEHTATHHBIX
3a/1a4 1Mo Teme
«OCHOBHBIE KJTaCCHI
HEOPraHUYECKUX
COECTUHEHUN

Brraucnenus 1o
YpaBHEHUSIM
XUMHYECKON PeaKIuu:
KOJIMYECTBA BEIIIECTBA,

01.03.2024

https://learning.kco27.ru/course/view.php?id=2

04.03.2024

75

https://learning.kco27.ru/course/view.php?id=2

06.03.2024

75

https://learning.kco27.ru/course/view.php?id=2

06.03.2024

75

https://learning.kco27.ru/course/view.php?id=2

08.03.2024

75

https://learning.kco27.ru/course/view.php?id=2

75
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00BEMa, Macchl 110
W3BECTHOMY KOJHUYECTBY
BEIIECTBA, 00BEMY,
Macce peareHToB WIn
MPOJYKTOB PEAKITUHI

Breramciaenus Macchl 11.03.2024 | https://learning.kco27.ru/course/view.php?id=2

MPOYKTa PEaKIuu 10 75

HW3BECTHOM Macce 0JHOTO

13 UCXOJIHBIX BEIIECTB,
08 B3STOI'O B BUJIC

pacTBopa, CofepKaIero

OIPENICNIEHHY O

MacCOBYIO JIOJIIO

pPacTBOPEHHOTO

BEIleCTBA

KontponbHas padota Ne 13.03.2024 | https://learning.kco27.ru/course/view.php?id=2
99 4 o teme "OCHOBHBIE 75

KJIACChl HEOPTraHUYECKUX

coequHeHun"

IIepBbIe TONBITKH 13.03.2024 | https://learning.kco27.ru/course/view.php?id=2
100 KJIaCCHU(PUKAITUU 75

XHMHYECKHUX JICMECHTOB

TosTHE 0 TPyMITax 15.03.2024 | https://learning.kco27.ru/course/view.php?id=2
101 75

CXOJHBIX 3JICMEHTOB =

DJIEMEHTHI, KOTOPBIE 18.03.2024 | https://learning.kco27.ru/course/view.php?id=2
102 00pa3yroT am(poTepHbIe 75

OKCHUABI U TUAPOKCHIbI
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Ilepnonnueckuil 3aK0H.

20.03.2024

https://learning.kco27.ru/course/view.php?id=2

103  OrkpeiTue 75
[Tepuonnueckoro 3akoHa
Koportkonepunoanas n 20.03.2024 | https://learning.kco27.ru/course/view.php?id=2
JUTMHHOTICPUOTHAS 75
104 dbopwmsl [Tepuoanueckoii
CHCTEMbI XUMHUYCCKUX
anemenToB ..
Menneneera
22.03.2024 | https://learning.kco27.ru/course/view.php?id=2
105 [Tepuonapl ¥ TPyNIIIBI 75
OCHOBHBIC CBEICHHS O 09.01.2024 | https://learning.kco27.ru/course/view.php?id=2
106 CTPOCHHUH aTOMOB 75
25.03.2024 | https://learning.kco27.ru/course/view.php?id=2
107 CocraB aTOMHBIX s1IEep 75
H30T0mEI Kak 27.03.2024 | https://learning.kco27.ru/course/view.php?id=2
Pa3sHOBHIHOCTH aTOMOB 75
XHMHYECKOTO dJICMEHTA.
108 PagunoakTuBHEBIE
H30TONbI H UX
HCIO0JIb30BAHUE B
JHEpPreTH4ecKom
0TpacJiu.
27.03.2024 | https://learning.kco27.ru/course/view.php?id=2
109 ONEKTPOHBI

75
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110

DneKkTpoHHasi opOUTalb

29.03.2024

https://learning.kco27.ru/course/view.php?id=2

75

111

112

DHEPreTU4eCcKre YpOBHU
U MOIypPOBHH aTOMAa; S-,
p-, d-opOuTanu
ONEeKTPOHHBIE
KOH(purypamumm u
AJIEKTPOHHO-
rpadudeckue GopmyIIbl
aTOMOB

01.04.2024

https://learning.kco27.ru/course/view.php?id=2

03.04.2024

75

https://learning.kco27.ru/course/view.php?id=2

75

113

CtpoeHne 371eKTPOHHBIX
000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKUX
3JIEMEHTOB
Ilepnonnueckon
cucremsl [ 1.
Menneneena

03.04.2024

https://learning.kco27.ru/course/view.php?id=2

75

114

115

3aKOHOMEPHOCTH
M3MEHEHUS paanyca
aATOMOB XUMHUYECCKUX
3JIEMEHTOB,
METAJININYECKUX U
HEMETAJUTHYECKHUX
CBOWCTB I10 TPyIIIIaM U
nepuoaam

H3Mmenenue cBOUCTB
COECIUHEHUN

05.04.2024

https://learning.kco27.ru/course/view.php?id=2

15.04.2024

75

https://learning.kco27.ru/course/view.php?id=2

75
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XMMHUYECKHX JIEMEHTOB
B IIepuoJax U rpymnmnax

XapakTepucTuka 17.04.2024 | https://learning.kco27.ru/course/view.php?id=2

XUMHUYECKOI'0 dJIEMEHTA 75
116 T10 €ro nonomeljmo B

[Tepuoanueckoit

cuctreme JI.1.

Meneneesa

3HayeHue 17.04.2024 | https://learning.kco27.ru/course/view.php?id=2

ITepuoanyueckoro 3aKoHa 75
117 u Ilepnonnueckoii

CHUCTEMBI XUMHYECKUX

AJIEMEHTOB JJIsl Pa3BUTHS

HAYKH U ITPAKTUKU

DNEKTPOOTPULIATENBHOC 19.04.2024 | https://learning.kco27.ru/course/view.php?id=2
118 Th XUMHUYECKUX 75

2JIEMEHTOB

KoBasenTHas HONSpHas 22.04.2024 | https://learning.kco27.ru/course/view.php?id=2
119 75

CBSI3b 75

KoBaTeHTHAS 24.04.2024 | https://learning.kco27.ru/course/view.php?id=2
120 75

HETOJSIPHAS CBS3b —

24.04.2024 | https://learning.kco27.ru/course/view.php?id=2

121 HonHas cBsI3b 75

DNEKTPOHHBIE U 26.04.2024 | https://learning.kco27.ru/course/view.php?id=2
122 CTPYKTYpHBIC (OPMYJIBI 75

BCIICCTB
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KpI/ICTaJ'IJ'II/I‘IeCKI/IC n

03.05.2024

https://learning.kco27.ru/course/view.php?id=2

123 aMop(QHBIC BEIIECTBA rE]

Tunbl KpUCTATUYECKUX 09.01.2024 | https://learning.kco27.ru/course/view.php?id=2
124 PEMETOK B UX 75

XapaKTEPUCTUKU

[TpuumaBl MHOTOOOpA3Us 06.05.2024 | https://learning.kco27.ru/course/view.php?id=2
195 BeH_IVCCTB, 3aBUCHMOCTbD 75

CBOMCTB BEILECTB OT

COCTaBa M CTPOCHUS

08.05.2024 | https://learning.kco27.ru/course/view.php?id=2

126 CTeneHb OKUCICHUS 75

OKHCIUTEIHHO- 08.05.2024 | https://learning.kco27.ru/course/view.php?id=2
127 BOCCTaHOBUTEJIbHBIC 75

peakimn

XHUMHUYECKHE IEMEHTHI 13.05.2024 | https://learning.kco27.ru/course/view.php?id=2
128 — OKHUCIIUTEIIH 1 75

BOCCTaHOBUTEIIN

CocraBneHnue ypaBHeHUN 15.05.2024 | https://learning.kco27.ru/course/view.php?id=2

OKUCIIUTEIBHO- 75
129 BOCCTaHOBUTEIbHBIX

peaKuuii, METOT

AJIEKTPOHHOTO OanaHca

Brruncnenus no 15.05.2024 | https://learning.kco27.ru/course/view.php?id=2

YpaBHCHUAM 75
130 XUMHUYECKON pEeaKI1u:

KOJIMYECTBA BEIICCTRA,
00BEMa, MaccChl 110
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W3BECTHOMY KOJUYECTBY
BelecTBa, 00BEMY,
Macce peareHToB WIn
MPOJYKTOB PEAKITUHI
Boruncnenus 17.05.2024 | https://learning.kco27.ru/course/view.php?id=2
npocTeiiei 75
MOJICKYJIIPHOM
131 y2Bp 1
(dbopMyIIBI BElecTBa Mo
M3BECTHBIM MaCCOBBIM
JIOJISIM 3JICMCHTOB
05, _ . . i
OGoGwene 1 20.05.2024 | https://learning.kco27.ru/course/view.php?id=2
132 . 1 75
CHCTeMaTu3alus 3HaHHH =
KonrponbHas pabora Ne 22.05.2024 | https://learning.kco27.ru/course/view.php?id=2
5 mo Teme "Ctpoenue 75
133 P 1
aroMa. XMMUYecKas
CBA3b"
22.05.2024 | https://learning.kco27.ru/course/view.php?id=2
134 PesepBHbIil ypok 1 75
24.05.2024 | https://learning.kco27.ru/course/view.php?id=2
135 PesepBHBIi ypok 1 75
27.05.2024 | https://learning.kco27.ru/course/view.php?id=2
136 PesepBHBIi ypok 1 75
OBIIEE KOJIMYECTBO 136

YACOB II1O ITPOI'PAMME
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9 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcer
0

KoHTpobHBI
e padoThI

IMpakTnyeckn
e padoThI

Jlara
U3y4YeHH
s

DneKkTpoHHbIE U(PPOBHIE
oOpa3oBareabHbIE PeCypChl

CtpoeHue aToMOB

ITocnemoBaTeNLHOCTD
3aIT0JTHCHUS
ANEKTPOHHBIX
opOuTaneit aToMoB
MaJIbIX TIEPHOJIOB

OcobeHHOCTH
3aIIOJIHCHUA
AJIEKTPOHHBIX
opOuTaneit aToMoB
OOJIBITNX TTEPHOJIOB

CreneHp OKUCIEHUS U
BAJIEHTHOCTh

Buasr xumuueckoi
CBSI3U

06.09.2023

06.09.2023

https://learning.kco27.ru/course/view.php?id=
9

https://learning.kco27.ru/course/view.php?id=9

08.09.2023

https://learning.kco27.ru/course/view.php?id=9

08.09.2023

https://learning.kco27.ru/course/view.php?id=9

12.09.2023

https://learning.kco27.ru/course/view.php?id=9

OOMeHHBIH U
JIOHOPHO-
AKLIEIITOPHBIN
MEXaHHU3M
o0Opa3oBaHHS
KOBAJIEHTHOM CBSI3H.

13.09.2023

https://learning.kco27.ru/course/view.php?id=9
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10

MexMonexyIIsipHbIe
B3aMOJEHCTBUSA

Tumsr
KPUCTAJUTMYECKUX
pEUIETOK,
0COOCHHOCTH
CTPOCHUS
KPUCTAJUIMYECKUX
pemeToK

3aBHCHUMOCTH CBOICTB
BEIIlECTBa OT THIIA
KPUCTaJUIMYECKOU
PELIETKU U BUIA
XUMHYECKOM CBS3H

Knaccudukanus
XMUMHUYECKHUX peaKIiii
10 PA3TUYHBIM
NpU3HAKaM

DHepreTuka

XHMquCKHXpeaKHHﬁ.

TennoBoit 3¢ ekt
XUMHUYECKON peakiuu

13.09.2023

https://learning.kco27.ru/course/view.php?id=9

15.09.2023

https://learning.kco27.ru/course/view.php?id=9

19.09.2023

https://learning.kco27.ru/course/view.php?id=9

20.09.2023

https://learning.kco27.ru/course/view.php?id=9

11

12

3axoH ['ecca u ero
CJIICOCTBUSA

Brraucnenus 1o
TEPMOXHUMHYECKOMY
YPaBHEHUIO pPEaKIUU:
TEIUIOBOTO Y deKTa
XUMHUYECKON peakiuu

20.09.2023

https://learning.kco27.ru/course/view.php?id=9

22.09.2023

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

10 KOJINYECTBY
BEIIIECTBA, MACCE MU
00BEMY
POpearupoBaBIIETO
WM 00pa30BaBIIETOCS
BEIIIECTBA

13

[TonsiTue o ckopocTn
XUMHUYECKON PEAKIIUU.
3aKOH JAEUCTBYIOIIUX
Macc. CkopocThb
peakuum u
KATAJIN3aTOPHI B
XHMHYECKHX
NPOM3BOACTBAX.

26.09.2023

https://learning.kco27.ru/course/view.php?id=9

14

15

16

17

DOHeprusi akTUBAIIUH.
IlousTue o xaTammse.
DEepMEHTHI.
WNuruburopsl.

@DakTOpsl, BIUAIOIINE
Ha CKOpPOCTb
XMMHYECKON pEeaKIUH

ITonstue o
XUMHYECKOM
PaBHOBECHUHM, PUHITUIT
JIe IllaTtenne

@akTOpsl, BIUSIOIINE
Ha COCTOSIHHE
XUMHUYECKOTO
pPaBHOBECHS.

27.09.2023

https://learning.kco27.ru/course/view.php?id=9

27.09.2023

https://learning.kco27.ru/course/view.php?id=9

29.09.2023

https://learning.kco27.ru/course/view.php?id=9

02.10.2023

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

[Iporao3zupoBanue
BO3MOKHOCTH
IIPOTEKAHUS
XUMUYECKUX
MPEBPALLCHUI B
Pa3IMYHBIX yCIOBUIX

18

19

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEIBHBIE
peakuuu

Baxubie oxuciauteau
1 BOCCTAHOBUTEIH.
[Tepmanranar kanus

03.10.2023

https://learning.kco27.ru/course/view.php?id=9

04.10.2023

https://learning.kco27.ru/course/view.php?id=9

20

21

22

CBoiicTBa MPOCTHIX
BEILIECTB — METAJJIOB
Y HEMETAJUIOB, KUCIIOT
U COJIE — B CBETE
IIpeJICTaBICHUNA 00
OKHCIIUTEJBHO-
BOCCTAHOBUTEIBHBIX
peaKImsIX

[TpakTnyeckas pabora
Ne 1. Pemrenue
IKCIIEPUMEHTATBHBIX
3a71a4 10 TEMeE
«OKHUCIIHTEILHO-
BOCCTaHOBUTEJBHBIE
peaKIum»

Kontponbhas padota
Ne 1 o Teme

04.10.2023

https://learning.kco27.ru/course/view.php?id=9

04.10.2023

https://learning.kco27.ru/course/view.php?id=9

04.10.2023

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

«OcHOBHBIE
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHYECKHUX
peaxkuuiny

23

24

25

26

PactBopenue kak
(bU3UKO-XMMHUYECKHH
npouece
DIIEKTPOTHUTHI U
HEDJICKTPOJIUTHI.
JIEKTPOJIMTHI —
OCHOBa
3JIEKTPOXUMHYECKOMI
NPOMBIIIJIEHHOCTH.

Teopus
ANEKTPOJIUTUYECKON
JUCCOLMALUU

Honnoe
MPOU3BEJIEHUE BOJIBI.
Bonoponansrit
IMOKa3aTelIb

16.10.2023

https://learning.kco27.ru/course/view.php?id=9

18.10.2023

https://learning.kco27.ru/course/view.php?id=9

18.10.2023

https://learning.kco27.ru/course/view.php?id=9

20.10.2023

https://learning.kco27.ru/course/view.php?id=9

27

28

29

DJIEKTPOJIUTHYECKAS
JIACCOLMAIUs KUCIIOT,
OCHOBAHHM U COJIEH

Peaxkrnu norHOTO
oOMeHa

CBOICTBA KHCIIOT,
OCHOBaHUI U COJIEH B

23.10.2023

https://learning.kco27.ru/course/view.php?id=9

25.10.2023

https://learning.kco27.ru/course/view.php?id=9

25.10.2023

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

30

CBETE MPEICTaBICHUI
00
AJIEKTPOIUTUYECKOM
JYCCOLIAINU

KauectBeHHEBIE
peaKHI/II/I Ha NOHBI

27.10.2023

https://learning.kco27.ru/course/view.php?id=9

31

[IpakTnueckas padbora
Ne 2. Pemienue
OKCIICPUMCHTAJIBHBIX
3ajia4 Mo TeMe
«DNEKTPOIUTHYECKAS
JTICCOIHALINS

30.10.2023

https://learning.kco27.ru/course/view.php?id=9

32

I'maponus coneit

01.11.2023

https://learning.kco27.ru/course/view.php?id=9

33

34

Honuble ypaBHEHUS
TUAPOJIN3A COJIEH

[TpakTuueckas pabota
No 3. Pemienue
AKCIIEPUMEHTAIIbHBIX
3a/1a4y 1o TeMe
«I'uaponus conenr»

01.11.2023

https://learning.kco27.ru/course/view.php?id=9

03.11.2023

https://learning.kco27.ru/course/view.php?id=9

35

Brrunciaenus Maccel
MPOAYKTA PEAKIIUU I10
HM3BECTHOM Macce
OJIHOTO M3 MCXOJTHBIX
BEIIIECTB, B3ITOTO B
BHJIE pacTBOPA,
COZEPIKAILETO
ONPEACIIEHHYIO

06.11.2023

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

36

37

KOHIEHTPALUIO
pPacTBOPEHHOTO
BELIECTBA

KonTponbhas pabota
Ne 2 o Teme
"DNEeKTPOTUTHIECKAS
JIUCCOLIUAITHS.
XUMHYECKUE PEAKIUU
B pacTtBopax”

O61mas
XapaKkTepuCcTUKa
HCMCTAJ1JIOB

08.11.2023

https://learning.kco27.ru/course/view.php?id=9

08.11.2023

https://learning.kco27.ru/course/view.php?id=9

38

39

40

41

O61mas
XapaKTepPUCTHKA
rajJIoreHOB

XuMHUYeCKHe
CBOMCTBA T'aJIOrCHOB.
XUMH4YeCcKHe
CBOMCTBA XJIOpa
XJI0pOBOJOPOI.
Consanas KucioTa.
I'ajorennl B
MeIuINHE N
NPOMBbIILIIEHHOCTH.

[IpakTnueckas pabora
Ne 4 o Teme
"[losnyuenne consiHOM
KHUCJIOTBI, U3yUYCHHE €€
CBOMCTB"

10.11.2023

https://learning.kco27.ru/course/view.php?id=9

13.11.2023

https://learning.kco27.ru/course/view.php?id=9

15.11.2023

https://learning.kco27.ru/course/view.php?id=9

15.11.2023

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

42

IlonsTue o
KHCIJIOPOJICOAepAKAIITI
X KHCIIOTax XJiopa u
HX COIAX

17.11.2023

https://learning.kco27.ru/course/view.php?id=9

43

Brrancinenus no
YpaBHEHUSAM
XUMHUYECKUX PEaKIIUid,
€CJIM OJIMH UX
peareHToB JIaH B
H30BITKE

01.11.2023

https://learning.kco27.ru/course/view.php?id=9

44

45

Baxkueimue
COCIMHEHHSI XJIOpa U
HX HaXOXXIEHUE B
pupoJIe

OO6mas
XapaKkTepuCcTUKa
sneMmenToB VIA-

TPYIIIIbI

27.11.2023

https://learning.kco27.ru/course/view.php?id=9

29.11.2023

https://learning.kco27.ru/course/view.php?id=9

46

CrpoeHue u cBolCTBa
IPOCTOr'0 BELECTBA
cepbl. AJUIOTPOIIHbIE
MOJU(HUKAILIMU CePBI

29.11.2023

https://learning.kco27.ru/course/view.php?id=9

47

48

CepoBoaopon,
CTpOEHHUE,
¢dusnueckue u
XUMHYECKHE CBOMCTBA

Oxcuppl cepbl

01.12.2023

https://learning.kco27.ru/course/view.php?id=9

01.12.2023

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

49

50

o1

52

53

54

CepHucras KUCIOTa 1
e€ conu.

CepHas KHCIIOTa U €€
COJH

IIpomblneHHOE
[IOJIyYEHUE CEPHOU
KHCJIOTHI.
IIpousBoacTBa Ha
OCHOBE CepHOH
KHCJIOTBI.

Haxoxnenue cepol u
€€ coeMMHEHUN B
MpUpoe.
XHUMHUECKOE
3arpsi3HEHUE
OKpY’Karolllen cpeabl
COEJIMHEHUSIMU CEPbI
Brrunciaenus Maccel
MPOAYKTA PEAKIUU T10
HM3BECTHOM MacCOBOM
(00BéMHOIN) moTie (%)
€ro BBIX0Ja OT
TEOPETHUECKH
BO3MOKHOT'O

Breraucnenus
MaccoBoi (00bEMHON)
nonu (%) BbIxoaa
MPOJIyKTa PEAKIIUH 110
HM3BECTHOM Macce

1

04.12.2023

https://learning.kco27.ru/course/view.php?id=9

06.12.2023

https://learning.kco27.ru/course/view.php?id=9

06.12.2023

https://learning.kco27.ru/course/view.php?id=9

08.12.2023

https://learning.kco27.ru/course/view.php?id=9

11.12.2023

https://learning.kco27.ru/course/view.php?id=9

13.12.2023

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

(00BEMY) UCXOTHOTO
BEIIECTBA U MPOIYKTa
peakiuu

55

O61mas
XapaKTepUCTHKA
sneMeHToB VA -
TPYIIIIBI

13.12.2023

https://learning.kco27.ru/course/view.php?id=9

56

A3orT,
pacripocTpaHeHHE B
npupoje, Gu3znuecKue
U XUMUYECKUE
CBOICTBA

15.12.2023

https://learning.kco27.ru/course/view.php?id=9

57

AMMmuak, ero
¢buznyeckue u
XMMHUYECKHE CBOWCTBA

18.12.2023

https://learning.kco27.ru/course/view.php?id=9

58

59

60

Conu aMMOHUSA

[TpakTuyeckas pabora
Ne 5 o Teme
"[lonyuenne
aMMHaKa, u3y4eHue
ero cBoucTB"

Oxkcwupl azoTa (1, 11,
I, 1v, V)

20.12.2023

https://learning.kco27.ru/course/view.php?id=9

20.12.2023

https://learning.kco27.ru/course/view.php?id=9

22.12.2023

https://learning.kco27.ru/course/view.php?id=9

61

A3oTHcTas KUCIIoTa.
A30THAs KUCIOTA

25.12.2023

https://learning.kco27.ru/course/view.php?id=9

62

[IpomslineHHOe
II0JTy4Y€HHUE a30THON
KHCIIOTBI

27.12.2023

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

63

64

HutpaTel 1 HUTPUTHI.
XuMHUeCKOe
3arpsisHEHHE
OKpY>Karolllen cpeabl
COEMHEHMSIMU a30Ta.
Hcnonb3oBanue
HHUTPATOB M coJIel
aMMOHHNS B KayecTBe
MHHEPAJIbHBIX
yA00peHuii.
docdop,
aJJIOTPOIIHBIE
MoaupUKaIIH
dbocdopa

27.12.2023

https://learning.kco27.ru/course/view.php?id=9

29.12.2023

https://learning.kco27.ru/course/view.php?id=9

65

66

67

Oxkcunpt hocdopa (111,
V) u pochopnas
KHCIIOTa

IMousiTHe 0
MHHEPaJIbHBIX
yA00peHusix.
3arpsi3HeHUE
MPUPOJTHBIX BOJOEMOB
COCTMHEHHSIMH a30Ta
u docdopa

Yraepon, ero
aJIJIOTPOIIHBIE
MOJUGPUKAIIH U
cBoiicTa. JloObIua u
HCIOJIb30BaHUE

09.01.2024

https://learning.kco27.ru/course/view.php?id=9

11.01.2024

https://learning.kco27.ru/course/view.php?id=9

11.01.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

68

69

70

71

72

KaMEHHOT0 U 0yporo
yIJIsl.

Oxcuppl yriaepoaa, ux
¢buznueckue u
XUMHUYECKHE
CBOMCTBA.
DKOJIOTUYECKHE
po0OJIeMBbI, CBSI3aHHBIC
C OKCHJIOM yTJIepo/ia
(V)

IIpaxTueckue
paboTst Ne 6 o Teme
"[Tonyuenue oxcuaa
yriepoaa (1V) u
U3Yy4YEHUE ero
CBOMCTB"

VYrospHasg KUCIIOTa U
e€ con

[lepBoHauyanbHbIE
MOHSITHS 00
OpPTaHUYECKUX
BEIIeCTBaX KaK O
COCIMHEHMSIX
yriaepoaa
IIpuponusie
HUCTOYHUKHU
YTIIEBOJOPOIOB U HX
pOJIb B OBITY U
MIPOMBIIITIEHHOCTH

12.01.2024

https://learning.kco27.ru/course/view.php?id=9

15.01.2024

https://learning.kco27.ru/course/view.php?id=9

17.01.2024

https://learning.kco27.ru/course/view.php?id=9

17.01.2024

https://learning.kco27.ru/course/view.php?id=9

19.01.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

73

ITonsaTie o
OMOJOIHYECKHU
BaKHBIX
OpPraHUYECKUX
BEIECTBaX — JKHUPax,
Oenkax M yrieBojaax

22.01.2024

https://learning.kco27.ru/course/view.php?id=9

74

75

76

77

78

Kpemnuit, ero
¢busnueckue u
XUMHYECKHE
CBONCTBA.
CunukaTHas
NPOMBIILIEHHOCTb.

Oxcun kpemuus (1V),
KpEMHHEBas KUCIIOTA,
CHJIMKATBI

bop. bopnas kucnora

[TpakTrueckas pabota
Ne7. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TeMe
«Baxnenmue
HEMETaJlIBl U UX
COEIUHEHHUS

Beruucnenust macchbl
(00béMma; H.y.)
MPOYKTa PEaKIUH TI0
JTaHHOM Macce
(00BEMY) UCXOTHOTO

24.01.2024

https://learning.kco27.ru/course/view.php?id=9

24.01.2024

https://learning.kco27.ru/course/view.php?id=9

26.01.2024

https://learning.kco27.ru/course/view.php?id=9

29.01.2024

https://learning.kco27.ru/course/view.php?id=9

31.01.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

BEILIECTBA,
coJiepaKallero
OIPEICIIEHHYIO
MacCOBYIO JI0JIIO
npumecen

79

80

81

KonTponbhas pabota
Ne 3 o Teme
«Baxxneimne
HEMETAJIJIBI M UX
COCTMHCHHD .

OOmas
XapaKTEePUCTUKA
XHUMHYECKHUX
DJICMCHTOB —
METaJIOB Ha
OCHOBAHHH UX
nosioxkenns B [ICXD
JI.1. Menpaeneena.
YepHasi 1 uBeTHASA
MeTaJLIyprusi.

Metaniasl A- u b-
TPy

31.01.2024

02.02.2024

05.02.2024

https://learning.kco27.ru/course/view.php?id=9

https://learning.kco27.ru/course/view.php?id=9

https://learning.kco27.ru/course/view.php?id=9

82

Merannudeckas CBSI3b
M MeTaJlJInYecKas
KpUCTAJUTHYECKas
peueTka.
3aBHCHMOCTD
(U3HYECKUX CBOWCTB

05.02.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

83

84

85

86

87

88

89

METAJIJIOB OT
CTPOCHUSA KPpUCTAJIOB

OO01LIMEe XUMAYECKUE
CBOICTBa METAJJIOB

OOume crocoOs
MOJTyYEHHUsI METAIIJIOB,
Metautyprusi. CruiaBsl

OnexTponus
pacrmiaBoB U
pacTBOPOB COJIEH Kak
OJIMH U3 CIIOCO00B
MOJTyYEHUs] METAIJIOB

Breraucnenus 1o
YpPaBHEHUSIM
AJIEKTPOIN3A
pacIuiaBoB U
pacTBOpPOB BENIECTB

[TonsiTHE O KOppO3UN
MeTauios. YepHas u
HBeTHast
MeTaJIyprus.

Breraucnenus cocrtaBa
cMeceit ¢
HCITOJIE30BaHUEM
pEILIEHUS] CUCTEM
ypaBHEHUI

Paznuunbie THITBI
BBEIYMCIIEHUHN I10

07.02.2024

https://learning.kco27.ru/course/view.php?id=9

07.02.2024

https://learning.kco27.ru/course/view.php?id=9

09.02.2024

https://learning.kco27.ru/course/view.php?id=9

12.02.2024

https://learning.kco27.ru/course/view.php?id=9

14.02.2024

https://learning.kco27.ru/course/view.php?id=9

14.02.2024

https://learning.kco27.ru/course/view.php?id=9

16.02.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

90

91

92

93

YpPaBHEHUSAM
XUMHUUYECKUX PEAKIUI

Mertannsl A-Tpyni.
[I{emouHbpIe METaIIbI

HaxoxnaeHue B
npupoje. CBoiicTa
IIEI0YHBIX METAILIOB
Oxcunpl 1

THAPOKCUABI HATPUA U
KaJIus

[Ienouno3eMeIbHBIE
METaJIIbI

26.02.2024

https://learning.kco27.ru/course/view.php?id=9

28.02.2024

https://learning.kco27.ru/course/view.php?id=9

28.02.2024

https://learning.kco27.ru/course/view.php?id=9

01.03.2024

https://learning.kco27.ru/course/view.php?id=9

94

95

96

97

Baxueimue
COCIUHEHHUS KaJIbIHS,
CBOICTBA,
MIPUMEHEHNE

JKécTtkocTh BOIBI U
CIIOCOOEI €é
YCTpaHCHUS

[IpakTnueckas pabora
Ne 8 o Teme
"YKEcTKOCTL BOIBI U
METOJIBI €€
ycTpaHeHus"

AnmoMuHHH.
IMpombimieHHOE
NPOU3BOACTBO

04.03.2024

https://learning.kco27.ru/course/view.php?id=9

06.03.2024

https://learning.kco27.ru/course/view.php?id=9

06.03.2024

https://learning.kco27.ru/course/view.php?id=9

08.03.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
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https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

AJTIOMHUHUSA U
M3eJIMI U3 Hero.

98

AmpotepHbIe
CBOMCTBA OKCHUJA U
THAPOKCH]IA
AJTFOMUHUS

11.03.2024

https://learning.kco27.ru/course/view.php?id=9

99

OOmas
XapaKTepUCTHKA
MeTtauioB b-rpynn
(MOGOYHBIX MOATPYIIIT)

13.03.2024

https://learning.kco27.ru/course/view.php?id=9

100

[TepBoHavanbHBIE
MIPEACTABJICHUS O
KOMILJIEKCHBIX
COEMHEHUAX

13.03.2024

https://learning.kco27.ru/course/view.php?id=9

101

Menpb u cepedpo

15.03.2024

https://learning.kco27.ru/course/view.php?id=9

102

103

[MpencraBnenus 006
aMMHaYHbBIX
KOMIUIEKcax cepedpa
U MeIu

Hunk

18.03.2024

https://learning.kco27.ru/course/view.php?id=9

20.03.2024

https://learning.kco27.ru/course/view.php?id=9

104

AmdoTtepHbie
CBOMCTBA OKCHUJIA U
THJIPOKCH]IA ITUHKA

20.03.2024

https://learning.kco27.ru/course/view.php?id=9

105

Kenezo

22.03.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
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https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

106

107

OXCHIBI, THIPOKCHTBI
u conu xenesa (1) u
xenesa (111)

UyryH u ctamp —
CILIaBHI JKeJIe3a.
YepHuas
MeTaJLTyprus.

09.01.2024

https://learning.kco27.ru/course/view.php?id=9

25.03.2024

https://learning.kco27.ru/course/view.php?id=9

108

109

110

111

[IpakTrueckas padota
Ne 9. Pemrenne
AKCIIEPUMEHTAIIbHBIX
3a7a4 1o TeMe
«Baxneiimne
METaJLJIbI U UX
COCIUHCHHUS

Breraucnenus cocrtaBa
cMecel ¢
HCIIOJIb30BaHUEM
pELIEHUs] CUCTEM
YpaBHEHUI

Paznuynbie TUIEI
BBIUMCIJICHUH 110
YPaBHEHUSAM
XUMHYECKUX PeaKIui

Konrponsnas pabora
Ne 4 o Teme
«Baxxneimmue
METaJUIbI U UX
COETMHEHMS

27.03.2024

https://learning.kco27.ru/course/view.php?id=9

27.03.2024

https://learning.kco27.ru/course/view.php?id=9

29.03.2024

https://learning.kco27.ru/course/view.php?id=9

01.04.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

112

beszomacuHoe
HCIOIb30BaHUE
BEIIECTB U
XUMUYECKUX PEeAKIUN
B OBITY

03.04.2024

https://learning.kco27.ru/course/view.php?id=9

113

114

115

116

117

Hosble maTepuaisl u
TEXHOJIOTHH.
[TpuHIMIIBI «3€NEHON
XUMUN

XuUMUS U 310pOBbE

XHUMHUIECKOe
3arpsi3HEHUE
OKpY>KaroIleH Cpebl.
[TonsiTue o npenenbHO
JIOITYCTUMOU
KOHIIEHTpaluu
Bemects (I1/1K)
DKOJIOTHUECKHE
poOJIeMBbl, CBSI3aHHBIC
C COCIMHCHHUSIMU
yriiepona, a3ora,
CEpBI, THKENBIX
MeTauioB.Poab xuMun
B pEILLICHUH
DKOJIOTHYECKHX
npobem

[Tepuoanueckuit
3aKOH U

03.04.2024

https://learning.kco27.ru/course/view.php?id=9

05.04.2024

https://learning.kco27.ru/course/view.php?id=9

15.04.2024

https://learning.kco27.ru/course/view.php?id=9

17.04.2024

https://learning.kco27.ru/course/view.php?id=9

17.04.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

[Tepuonuueckas
cUCTeMa XUMUYECKUX
3JIEMEHTOB B CBETE
TEOPUHU CTPOCHHUS
aToma

118

119

120

121

3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB
XUMHNYCCKHUX
3JIEMEHTOB U UX
COCIMHECHUI B
Iepuoaax u rpymnmnax

Ctpoenue BemiecTsa B
TBEPAOM, KUJIKOM U
ra3000pa3zHOM
COCTOSIHUH. Bubl
XUMHUYECKOU CBA3U

Knaccudukanus
XUMHUYECKUX PEaKInui
10 Pa3InYHbIM
MpU3HAKaM

IIporaozupoBanue
BO3MOKHOCTHU
MPOTEKAHUS
XUMHUYECKUX
MPEBPAILCHUI B
Pa3INYHBIX YCIOBUSIX
Ha OCHOBE
MPECTaBICHUI
XUMHYECKOU

19.04.2024

https://learning.kco27.ru/course/view.php?id=9

22.04.2024

https://learning.kco27.ru/course/view.php?id=9

24.04.2024

https://learning.kco27.ru/course/view.php?id=9

24.04.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

122

123

124

KHMHETHUKHU U
TCPMOJAUHAMUKHU.

XUMHYECKUE PEAKIUU
B PacTBOpAXx.
IM'maponus coneit

CBOICTBA KHUCIIOT,
OCHOBaHUM U COJICH B
CBETE MpPEICTaBICHUI
00
AJIEKTPOIUTUYECKOM
JHCCOLAIIN

OKHCIIUTEILHO-
BOCCTAaHOBHUTEIILHEIE

peakuuu. DNeKTPOIIn3.

26.04.2024

03.05.2024

https://learning.kco27.ru/course/view.php?id=9

https://learning.kco27.ru/course/view.php?id=9

09.01.2024

https://learning.kco27.ru/course/view.php?id=9

125

126

127

[IpakTrueckas padota
Ne 10. Pemrenne
AKCIIEPUMEHTAIIbHBIX
3a7a4 1o TeMe
«XUMHYECKHE
peaKIum»

[TpakTrueckas pabota
Ne 11. Pemenne
AKCIEPUMEHTAIBHBIX
3aJ1a4 110 TeMe
«MerTaesl,
HEMETaJlJIBl M UX
COCITUHCHHUSY

PesepBHbIil ypok

06.05.2024

https://learning.kco27.ru/course/view.php?id=9

08.05.2024

https://learning.kco27.ru/course/view.php?id=9

08.05.2024

https://learning.kco27.ru/course/view.php?id=9



https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9
https://learning.kco27.ru/course/view.php?id=9

13.05.2024

https://learning.kco27.ru/course/view.php?id=9

128 PesepBHEII ypok 1

129 PesepBHbIii ypok 1 15.05.2024 | https://learning.kco27.ru/course/view.php?id=9
130 Pe3epBHbIii ypok 1 15.05.2024 | https://learning.kco27.ru/course/view.php?id=9
131 PesepBHbIii ypok 1 17.05.2024 | https://learning.kco27.ru/course/view.php?id=9
132 PesepBHbIii ypok 1 20.05.2024 | https://learning.kco27.ru/course/view.php?id=9
133 PesepBHbIii ypok 1 22.05.2024 | https://learning.kco27.ru/course/view.php?id=9
134 Pe3epBHBIi YPOK 1 22.05.2024 | https://learning.kco27.ru/course/view.php?id=9
135 PesepBHbIii YPOK 1 24.05.2024 | https://learning.kco27.ru/course/view.php?id=9
136 PesepBHBI YPOK 1 27.05.2024 | https://learning.kco27.ru/course/view.php?id=9

OBIIEE KOJIMYECTBO 136 11

YACOB I10 ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






