MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
Munucrepcrso o6pazosanus TBEPCKOH OBJACTHU
AIMUHHUCTPALUA OCTAILIKOBCKOI'O I'OPOJACKOI'O OKPYT' A

MBOY «COLI Ne 3»
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
[Ipencenarens LIMO 3am gupekropa no YBP  JlupexTop mKoJIbl
ITepoa TA Bacuibea ORO Muxainnaenxo UI'
[TpoTokoa Nel ot «28.» 08 npukasNe ot «29» 08 2023 [Ipuka3z Ne 72 ot «30» 08
2023 r. r. 2023 r.
PABOYAS ITPOIT'PAMMA

(ID 2923776)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

JU1s oOyJarommxcess 9 KiaaccoB

Cocrasutens: [lepoa TA
YUUTEIIb XUMHUHU

r Ocramkos2023



MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuU Oa€T TPEACTaBICHHE O LENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, ONPEACISAET KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIUXCs, ONpeAe/sIeT BO3MOXKHOCTH —IpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUIIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
HKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYarOIIUXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECMEYMBAIOTCS CHEIU(pUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUCHHBIX YUYEOHBIX TMpeaMeToB: «OKpyXaIMil MUpy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUHM K HAy4YHbIM METOJaM T[IO3HAHUS TMPU HU3YYEHHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTb OOy4YEeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHe ycloBHil, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYaIOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHHCTUYECKHMX OTHOIIEHUH,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAlMM K OOYy4YEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[Teproanueckuii 3akoH. Ileproanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX OJJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KA, KaJblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHUJIbI XMMHYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOU PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XUMUYECKUX PeaKIUid 10 pa3IMYHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4aCTHIO KaTajr3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTne 0 xumMmuyeckom paBHoBecun. DakTopsl,
BIIMSIIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKIMU M TIOJIOKEHUE XUMHYECKOIO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBiienue YPaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUA C  HCHOJB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus FNEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAllUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconyanuu. CUabHbIC U CI1a0bIe DJIEKTPOIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE W COKpAlll€éHHbIE HOHHBIE YypaBHEHUs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O TUAPOIN3E COJICH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHHME C MOJEISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB



(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKLHH
OT BO3ACHCTBUS pa3iIMUHbIX (PAKTOPOB, MCCICAOBAHUE DIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMKM KHUCIOT, LIEIOYEeH U COJIed
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakluudid HOHHOrO  oOMeHa
(oOpa3oBanme ocaaka, BBIIEJICHHUE Tas3a, oOOpa3oBaHWE BOBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), paclliO3HABaHUE HEOPraHMYEeCKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
HKCHEPUMEHTAJIbHBIX 33]1a4.

Hemeranibl 1 MX coeANHEHUSA

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIEe CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKHME CBOWCTBA Ha INpPHUMEpEe  XJopa
(B3aMMOJEHCTBUE C METalUlaM{, HEMeTalaMH, Iieso4amu). XJIOpPOBOAOPO/I.
ConsHas KuciIoTa, XUMUYECKHE CBOMCTBA, IMOJIYy4YECHHE, NMpUMEHeHHue. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHWe XJIOPUIbl U KX
HAXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHus. CTpoeHue W (PU3UYECKHE CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnass kuciota, (Qu3nueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
NPEeACTaBUTENS Kjacca KHUCIOT W crneuu@puyeckue). XHUMUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUs CEpHOM KHUCIOTHI.
[Ipumenenue cepHoit KuciaoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs peaKklys Ha
cynb(dar-uon. HaxoxaeHnue cepbl U €€ COCNMHEHMA B TMpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHUSAMH Ccepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIIEHHA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
bu3nUecKkue 1 XMMUYECKHUe CBOMCTBA, MOMydyeHue U npuMenenue. Cou aMMOHUS,
ux QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoidyuyeHue, (PU3NYECKUe U XUMUYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCJIOT M crhenuduueckue).
Hcnonp30BaHWEe HUTPATOB M COJIEW aMMOHHST B KAyeCTBE MHMHEPAIbHBIX
yaoOpeHuil. XuMrU4YecKoe 3arpsi3HeHUe OKPY>KaloIIel Cpe/ibl COeIMHEHUSIMU a30Ta



(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
anyotpornueie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIECKHUE CBONCTBA,
nosyuyenue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OpEHUH.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHMS.  YTIEpOoH,  auIOTPOIHBIE
Moau(UKAIIMK, PACIPOCTPaHEHUE B TpHUpojae, (PHU3NYECKHE U XUMHUUYECKUC
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. Okcuabl yriaepojaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumoreza rinoOalbHOTO MOTEIUNICHUSI KIWMaTa, HNapHUKOBBIM
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbBIC MOHITUSL 00 OPTAHMYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yriiepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, STaHOJ, TJIMIIEPUH, YKCYCHAsI KUCIIOTa).
[IpuposHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEPTH),
OPOJIYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U UX
poJIM B OKM3HM 4YeloBeka. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npumeHenue. CoenvHEHHUs KpeMHHUsi B mpupoje. OOmme mnpeacTaBieHUs 00
okcunie kpemaust (I1V) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BaHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (U3NUECKHE W XHUMHYECKHUE CBONCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOIOJCHHUE TIpoliecca OOyTIMBAaHUS caxapa IO JCHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON Peakiny Ha CyJbdar-
MOH W HaOJIOJICHHE MpuU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (HU3NYECKUMU



cBoiicTBamMu a3ora, ¢ochopa W HUX COCTMHEHHWA (BO3MOXKHO MCIOJb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yI0OpeHUH, MoTyUYeHue,
coOupaHue, pacno3HaBaHWE M M3yYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
UX IPOTEKaHHUsI, B3AUMOICHCTBUE KOHUEHTPUPOBAHHOM a30THOW KUCJIOTHI C MENIbIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YECHUE MoZEenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ywiepeHa, O3HAKOMIICHHE C
poLIecCCOM  aACOpPOIMU  PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, paclo3HaBaHUE M U3yuUEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3yYECHHME MPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
NPONYKIMEN CHUJIMKATHOM TPOMBINIUIEHHOCTH, PELIICHHE JKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTallbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TmnonoxkeHus B llepmoamyeckor cucreMe xumuueckux daeMmeHTtoB . N.
MenaeneeBa u ctpoeHusi aToMoB. CTpoeHHe MeTauioB. MeTammyeckas CBs3b U
METAJUIMYECKAass ~ KPUCTAJUIMYECKas  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHUH MeTayuioB. OU3ndeckrue U XMMUYECKHE CBOMCTBA MeTauioB. Oouue
CHocoObl TONy4eHUs: MeTaiyioB. IloHATHE O KOpPpPO3UMH METAIJIOB, OCHOBHBIE
crnocoObl 3auMThl UX OT Kopposud. CruiaBel (CTajlb, YyTyH, AIOPATIOMUHUMU,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoOeHHE MX aTOMOB, HAXOXJECHUE B MIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kanus). OKCUIbl U
TUAPOKCUIBl HATpusl M Kanusd. [IpumMeHeHHe MIEeNOYHBIX METALUIOB U HX
COCIMHEHUM.

[IlenouyHo3eMenpHbIE META/UIBl MAarHMM W KaJbLUUWM: TIOJIOKEHUE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B ITpupoe. PU3nyeckue 1 XMMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxseilmive coeavHeHHs Kaiablus (OKCUZ, TUAPOKCHI, COJIN).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTPaHEHHUS.

AJroMuHUNA: TIoJioxkeHue B [lepuonandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOEHUE aToMa, HaxXxOXIeHUE B Inpupone. dusznueckue u
XUMUYECKHE CBOMCTBA allOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHAA U THAPOKCUIA
ATIOMHUHUSL.

Keneszo: monoxenue B [lepruoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aTOMa, HAXOXKIEHUE B npupoac. Pusnmyeckue wu



XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U MOJyUCHUE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHHE C oOpasllaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3y4YEHHE  PE3YyJIbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[IA
KaJIbIMSA W HaTpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpOLlEcCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXHO  HCIOJB30BAHUE  BHUJIEOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), menu (11), HaOmrOACHUE W ONKMCAHUE MPOIIECCOB OKPAITHBAHWS
IUIAMEHU HWOHAMHU HaTpusl, Kalausl M Kaiublusad (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIEI0BaHUE aM(pOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUIPOKCH/IA IMHKA, PELIEHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHenmmue
METaJUIbl U UX COETUHEHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW >XM3HM 4YeloBeKa. besomacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUECKHX peakuuil B ObiTy. [lepBas momoips npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XHUMHUYECKOE 3arps3HEHHE OKpYyKarolmled cpenbl (MpeAenbHas I0mycTUMast
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xuMun B pemieHnn 3KoJI0ruuecKux
pooem.

Xumuueckuii IKCnepumenm:

u3ydyeHre o0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEpPHBIC
MaTepHuabl).

Mesrcnpeomemmnuwie céasu

Peanuzanmss MeXIpeAMETHBIX CBSI3€M INPU HM3YyYEHWH XMMHHM B 9 Kiacce
OCYIIECTBIISICTCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHITHH, SIBJISIOIIMUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOTO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKT, TMUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KIacCupUKalusi, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, IaPHUKOBBIN
s eKT, TEXHOIOTUS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D>JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
W30TONbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsil, MPOBOJHMKH,
NOJYIPOBOJHUKHY, AUDJICKTPUKH, (POTODJIEMEHT, BEIIEeCTBO, TeI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAs



peméTKa, CIUIaBbl, (PU3UYECKHE BEIMYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.
buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMA, MUHEPAIBHBIC
yAOOpEHHS, MUKPOIJIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.
['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
M0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMHU, IPHUHSITBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTU BIANETh JOCTOBEpHOU MH(MOpMAIUE o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MNPABWIAX MEXKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJ]ay, BBIMIOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHMUMAaHUSI CYIIIHOCTH HAYyYHOW KapTUHBI MUpa, TpeAcTaBlieHus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0JIaeMbIX IPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYeHHUIO U TMO3HaHHWIO, JIO003HATEIHHOCTh, TOTOBHOCTh WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUHU MPOJOJKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICMXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAlOIEld TPUPOJHON CPENOM, I OBBIIIECHHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax M MO3BOJIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSTECILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJIECTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEeHHe HaOMoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbI M 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  MCMOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaTb BONPOCHl (B XOA€ Juajora W (WiIM) JUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEJILHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKONM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U IPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbonee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl YYeOHbIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IIOJYYEHHOIO PE3yJIbTaTa 3asBJICHHOW LEIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4yHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKUX TMOHATHUI: aTOM, MOJEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccu(puKaus peakiui: peaxiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs U HEMOJspHAs KOBaJCHTHasl CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSITh 3TU TIOHSATHUSA MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHU;

e ICII0JIb30BAaTh XUMHUUYECKYIO0 CUMBOJIMKY JUIsI COCTaBJIeHUsT (hOPMYJT BEIIESCTB
Y YPABHEHUM XUMUUYECKUX PEAKIINN;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMpPEACIEHHOMY KJacCy COEIUHEHUM Mo
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TabmmuHyto ¢dopmy Ilepuoguyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
Y PACIPEIEICHUE X N0 3JEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIIMPOBATh XUMHUYECKHE HIIEMEHThI, HEOPTraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

e XapaKTEepU30BaTh (OINKCHIBATh) OOIIME XHMHYECKHUE CBOWCTBA BELIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXkAAsi ONUCAHUE MPUMEPAMU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpallleHUd B
Pa3IUYHBIX YCIOBUSX;

¢ BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEUIECTB,
MacCOBYIO JIOJII0 XHMHYECKOT0 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, MPOBOAWTH PACUETHI 11O
YPABHEHUIO XUMUYECKOIN peaKkIuu;

e IPUMEHSTh OCHOBHBIE ONEpPAlUd MBICIUTEIBHON AEATENbHOCTH — aHaIu3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEUIECTB M XUMHUYECKHUX pEaKluid, €CTECTBEHHO-HAYYHbIE METO/bI
NO3HAaHUA — HAOJIOJICHHE, U3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIICJIOBATH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCYI0N U TaOOpaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYYEHHI0 W COOMPAHHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U IPOBOJIUTh XMMHUECKHUE SKCIIEPUMEHTHI IO PACMO3HABAHHUIO PACTBOPOB
HIeJI0Yel U KHUCIOT C MOMOIIbI0 MHAMKATOPOB (IaKkMyc, (geHosdTaneuH,
METWJIOPaHX U IPYTHE).

K koHIy 0Oydenus B 9 kjiacce npeIMETHbIE PE3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

e PACKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHUX TMOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJEeKyja, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAsE TUCCOLMALNSA, PEAKUUU HOHHOTO
oOMeHa, Karaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(POTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX NPEBPAIICHU;

e ICTIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPABHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJICHTHOCTh U CTEMEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

epackpbiBaTh cMmbicn Ilepuogmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3iIvyath TMOHSTHS «rjaBHas mnoarpynna (A-Tpymnma)» W «rmoOoudHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CIIOSIM), OOBSCHSATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIMPOBATH XUMHUUYECKHE DJIEMEHTBI, HEOPraHMYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy U COCTaBy YYacCTBYIOIIMX B PEaKIIUH
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CHEHUPUYECKUEe XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIMALIMU KUCIIOT, ET0UeH
U COJIEH, MOJIHbIE U COKpaIIEHHbIE YPaBHEHUS pPeaKIMil HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIHM, MOITBEPKIAOININX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIICHUNA B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYMCJISATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMeHTa 10 (OpMyJIe COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MPOBOAWTH PACUETHI II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0N M J1a00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKAX ONBITOB 10 TOJYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o MPOBOJINTH PEAKITNH, MTOATBEPKIAIOIINE KAUYSCCTBEHHBIN COCTaB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEILHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3y4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUSA —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).






9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesoB U TeM (uudpoBble)
Ne n/m P Kontpoabnbie | Ilpakruueckue p
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI
pecypcsbl
Pa3nes 1. BeecTBO M XMMHYECKHE PeaKI[HN
11 [ToBTOpenue u yriryOiaeHue 3HaHUN 5 1 0 bubnmnoreka HOK
' OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmuoreka [IOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubnuorexa [IOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3znea 2. HemeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 0 1 bubnuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PyIHSL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmmorexa [JOK
' 3 PYTHB: poa https://m.eds00.ru/7f412636
KPEMHUH B WX COSAMHCHUS



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

Hroro no pazaeny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO6u1me cBoOCTBa METAIIIOB 4 E::[ZH/P/I;T:;(;?%I? 113636
3.2 Bakneiiine MeTalibl 1 UX COSIUHEHUS 16 ﬁg{iHE;T:J;fgﬁ £412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU Y€JIOBEKA 3 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
Pe3epBHOE Bpems 3 Bubnmorexa [IOK
https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




9 KITACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 0 0 bubnuoreka [IOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX JIEMEHTOB 1 0 0 bubmmorexa LOK

. https://m.edso00.ru/00adb6b6
HEPBBIX TPEX NEPUOIOB

3 Knaccugukanus 1 HoMeHKIaTypa 1 0 0 bubnuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMHu4uecKou CBSI3M U THIIBI 1 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHNUE U yriayOsieHue 3HaHuM 1 1 0
OCHOBHBIX Pa3ZeiioB Kypca 8 Kiiacca»

6 Knaccudukanus XuMuueckux 1 0 0 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEeaKIMIX
[TonsiTe 0 XUMUYECKOM PaBHOBECHHU.

8 DaxTopskl, BIUAIONME HA CKOPOCTh 1 0 0 bubnnorexa LIOK

Pbl, _ p https://m.edsoo.ru/00adc28c
XMMHUYECKON peakuK U MOJI0KEHNe



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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XUMHUYCCKOI'0 paBHOBECHU

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 ncconuarmy. CUIbHEIE U c1a0ble bubmmorexa [IOK
A HHATIH https://m.edso0o.ru/00adcd68
AIEKTPOJIUTHI
11 HoHuble ypaBHEHNS PEAKIIUNI Bubmorexa ITOK
yp peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa [IOK
va{ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa [IOK
ped " https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 ITonsgarue o ruaponanse coiaei bubnnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpaxTrueckast padora Ne 1.
16 «PemreHne sKcrIepUMEHTAIIBHBIX bubmmorexa [IOK
P https://m.edsoo.ru/00addbfa
3amayy
Konrponsnas padora Ne2 o treme
17 «DIIEKTPOJIMTUYECKAS TUCCOIIMAINAS bubnmorexa LIOK
p a T(MATTHAL. https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/II;:quCKI;e CBI())ﬁCTBa Ha IIpUMEDE bubnmorexa [IOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XHUMHUYCCKUC CBOﬁCTBa, IIOJIYyUCHHE,
IMPUMCHCHHC

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

[TpakTuyeckas padora Ne 2 o Teme

20 «lTomydyenue cCoaTHON KUCTOTHI bubmmorexa [JOK
Y B _ ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEaKIuil, eClIi OJUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl 1 €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoji, CTpOEHHUE, bubnmnorexa [JOK
bu3HYecKre U XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEeHHe
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepsl
97 Brruncienue MaccoBoii 1071 BeIXO/a bubmuorexa [JOK
IIPOYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCcTHKa dJIEMEHTOB bubnmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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VA-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, GPU3nYecKue u
XUMHUYECKHE CBONCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHE CBOMCTBA, IMOJTyYEHUE U bubmmorexa [JOK
> HOIY https://m.edsoo.ru/00adf004
pUMEHEHHE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITonyyeHne aMMuaKa, U3y4eHHE €ro bubmorexa [JOK
_ y - 1Y https://m.edso00.ru/00adf180
CBOWCTBY
31 A3oTHas KuCI0Ta, € (PU3NIeCKue U bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aAMMOHHUS B KQUECTBE MUHEPAIBbHBIX
32 oOpeHui. XuMHU4ueckoe bubmorexa HOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 (bocgo pHasl KI/ICJ'I((l))Ta q)(pprl)m(qe)mcne " bubmorexa HOK
p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonws3oBanue ¢pocdaros B
34 KaueCcTBE MHUHEPATbHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yruepon, paciipocTpaHEHHE B
35 npu 2 e gmnzecgl)de Y XUMHUYECKHUE bubmmorexa [JOK
p P e https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKHUE CBOVICTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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DKOJIOrHYEeCKHE TPOOIEMBI,
CBsi3aHHBIE ¢ OKcHIOM yriaeposa (1V)

37 VYronbHas KUCI0Ta U € CON bubmorexa OK
https://m.edsoo.ru/00ae006¢c
[TpaxTuueckas padota Ne 4 o Teme

38 "[Tonyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OPraHMYECKHX BEIICCTBAX KaK O bubmorexa [JOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoa
40 Kpemuwuii 1 ero coeqHeHUs Bubmorexa ITOK
P https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME bubnunorexa [JOK
«Baxxueie HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTponbnas padorta Ne3 mo teme

42 «BaxHeine HeMeTaIbl M UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB

42 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuorexa [JOK

DJIEKTPOXUMUYECKUH P

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



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

HaHpH)KeHI/Iﬁ METAalJIOB

O0611me crnocoObl MoTyueHUs
MeTtaiuioB. CiuiaBbl. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PeaKIuil bubnnorexa LIOK
yp peaiiHi, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJECPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa [TOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
IHenoumpie MeTanbl https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [I{esr0uHO3EMENBHBIE METAILIBI — bubnnorexa [HOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 BaxxHelmne coenMHEHNS KaJIbIUI bubmmorexa [TOK
A 1 https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUHU
59 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmoreka [IOK
yCTpaHEHUS https://m.edso00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOIBI U METOILI €8 bubmmorexa [TOK
| https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnorexa [JOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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bu6mmoreka [IOK

56 Keneso
https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3 AL
3HAHUU
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxkHeMIINEe METAIUIBI U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUSD)
Brraucnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIIUN, €CITH OJIUH U3
50 pEareHToB JIaH B U30BITKE WITH bu6mmorexa [IOK
COAEPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOIYyKTa
peaxkiuu
61 O00011IeHNE U CHCTEMATH3AIINS
3HAHUHU
KonTponbHnas padora Ne4 o Teme
62 «BaxkHeHIINEe METAIUIBI U UX
COEIMHEHU
63 BemecTBa u matepuaisl B bubnuorexa [JOK
MMOBCETHEBHON JKM3HU YeJIOBEKa https://m.edsoo0.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubnuorexa [IOK
OKpYXaroIIel cpeapbl https://m.edso00.ru/00ae4270
65 Ponp xumun B penieHnn bub6nuorexa [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHeiit ypok. O0001IeHHE U bubnmoreka [JOK



https://m.edsoo.ru/00ae1d86
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cHcTeMaTH3amus 3HaHuH

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

67 PesepBHeiit ypok. O000mIeHNE U 1 bubnunoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O6001eHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






