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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMUHU Ha YPOBHE OCHOBHOT'O 0OOIIETr0 0Opa3oBaHUs COCTaBIICHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTENbHOW MPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanusi, mpexacraBieHHbIx B PI'OC OO0, a takke Ha OCHOBE (enepanbHOU
paboueil mporpaMMbl BOCIIUTaHUS U C Y4ETOM KOHLEHIMM NPENoAaBaHus y4eOHOro IpeaMmera
«Xumusn» B 00pazoBaTenbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpamMma 1Mo XuUMHHM [aceT MPEICTaBICHHE O IEsAX, OOIel CcTpaTerud OO0ydeHus,
BOCIIUTaHUsI M pa3BUTHs OOydarOIIMXCS CPEeACTBAMU Y4eOHOro HpeIMeTa, YCTaHaBJIMBAET
00s13aTesIbHOE TPEAMETHOE COZEpIKaHue, MPeAyCMaTpUBaeT pacHpe/esieHue ero mo kjaaccam U
CTPYKTYpUPOBAaHHUE 10 pa3jesiaM U TeEMaM IPOrpaMMbl IO XUMUHU, OIPEENISIET KOJINIECTBEHHbIE
U KAUECTBEHHbIC XapaKTEPUCTHKU COJCPXKAaHMs, PEKOMEHIYEMYI I0CIIE0BaTEIbHOCTh
U3YyYEHHS] XUMHUH C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEIAMETHBIX CBA3EH, JIOTUKU y4eOHOTO
npoliecca, BO3paCcTHBIX 0COOEHHOCTEH 00yUaroIuXcsl, ONpeesseT BO3MOKHOCTHU MpeIMeTa A
peanu3anuy TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTesIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOT'O 0011ero 00pa3zoBaHUsl, a TAKKe TPEOOBAHUMN K pe3ybTaTaM OOyueHUsI XUMHU
Ha YypOBHE LeJed M3ydeHUs TMpeiMeTa M OCHOBHBIX BHUAOB Y4eOHO-IIO3HABATEJIBbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHUE XUMUU CIY)KUT OCHOBOH ISl (POPMHUPOBAHHS MUPOBO33PEHUS 00YUAIOIIETrocs, €ro
MPEJICTABICHUI 0 MaTepUAIbHOM €AMHCTBE MHUPA, BXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
NPECTAaBICHUS O B3aMMOIPEBPALICHUAX YHEPIHU U 00 SBOJIOIMH BEIIECTB B MPHPOJIE, O ITYTSIX
pemieHuss TI00alNbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHUS YENOBEUYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U KOIOTUYECKON 0€30IacHOCTH, POOIeM 3JpaBOOXPAHCHHUS.

I/I3yquI/Ie XUMUU:

CIOCOOCTBYET pean3aiiii BO3MOXHOCTEH /711 cCaMOpa3BUTUS U (POPMUPOBAHUS KYIBTYPhI
JUYHOCTH, ¢ 0011el U (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (pOPMHpPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN O0ydaroluxcs,
HAaBBIKOB WX  CaMOCTOSTENbHOW  y4eOHOW  JEeSATeNbHOCTH,  OKCIEPUMEHTAIbHBIX U
MCCJIEIOBATENIbCKUX YMEHUM, HEOOXOAMMBIX KaK B TOBCEJIHEBHOW JKW3HU, TaKk U B
poeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEUM(PUKON HAyYHOrO MBIIUICHMS], 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOIO
B3IJIsJ1a HA €IUHCTBO MPUPOABI M YEIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TaoM B ((OPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

Croco0CcTBYET OPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TIPUPOJIE, K YEIOBEKY, BHOCHUT CBOH BKJIaJ B DJKOJOTHYECKoe 0Opa3oBaHHE
oOydJaronuxcs.

JlaHHble HampaBiieHUs B OOy4ye€HHMM XMMHUHU OOECHEUMBAIOTCS CHEIU(PHUKON COAEp KaHUS
yueOHOro MpeMeTa, KOTOPbIN SABJISETCS MeJarornuecky aaanTHPOBaHHBIM OTpakeHueM 0a30BoM
HayKH XMMUU Ha ONPEJEICHHOM 3Talle €€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs OPHEHTUPOBAH Ha OCBOECHHE
00y4aroIKUMHUCs CUCTEMbI MEPBOHAYATIBHBIX MOHATUH XUMHH, OCHOB HEOPraHWYECKON XUMHU U
HEKOTOPBIX OTAETbHBIX 3HAUUMBIX MOHSATHIH OPraHu4ecKOi XUMHH.



CtpykTypa coiepxaHusi MPOrpaMMbl MO XUMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e¢ uizydeHuro. CopepkaHue CKIAIbIBACTCS M3 CUCTEMBbI MOHSATUA O XUMUYECKOM
DJIIEMEHTE W BEHIECTBE M CHCTEMBl MOHITHHA O XUMHUYECKOW peakmuu. OO0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MPHUHILMUITY TMOCIEI0BAaTEIbHOTO PAa3BUTHS 3HAHUN HA OCHOBE
TEOPETUUECKHUX MPE/ICTABICHUI Pa3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOT'O YUYCHHU A KaK OCHOBBI BCCT'O CCTCCTBO3HAHMS,

ITepuoanueckoro 3akona /. . MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YUYCHUA O CTPOCHUU aTOMA U XHUMHYECKOM CBs3U,

Hpe,I[CTaBJIeHI/Iﬁ 00 SHGKTpOHHTquCKOﬁ Aucconranuu BEIIECTB B pacTBOpax.

Teopernyeckue 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHM IIOJYyYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIbHO OT OJHOIO YPOBHSA K Jpyromy,
BBINOJIHSASL (DYHKIMK OOBSICHEHUS M IMPOTHO3MPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTHUYECKOr0 IIPUMEHEHHS U ITOJyYEHUs] H3y4aEeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XHMHUU CIHOCOOCTBYET (HDOPMHUPOBAHHIO MPEJICTABICHUS O
XUMHUYECKON COCTaBISIOLIEH HAyyHOW KapTHHBI MHpa B JIOTUKE €€ CHUCTEMHOW NpUPOIbI,
LIEHHOCTHOTO OTHOILIEHHs K HAYYHOMY 3HAaHUIO U METOJaM II03HAaHMs B Hayke. VM3yueHne xumun
OPOUCXOAUT C TMPHUBJICYECHUEM 3HAHUW M3 paHee U3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorusi. 5-7 knaccel» u «Duzuka. 7 Kiace.

[Tpu u3ydyeHun XUMUHU IPOUCXOIUT (POPMUPOBAHHE 3HAHUNH OCHOB XMMHUYECKON HayKU Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOHN JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpbl. 3ajjaua y4yeOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHUU
CHCTEMBbl XMMHUYECKUX 3HAHMH — BaKHEHIIUX (aKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKUX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, B
NpUOOIIEHNN K HAyYHBIM METOJIaM IO3HAHUS MPH U3YyYEHUHU BEIIECTB M XUMHUECKUX PEAKIMi, B
GopMUPOBAaHMM M  pPa3BUTHM  IO3HABATENbHBIX YMEHHMM W WX  NOPUMEHEHUU B
y4eOHOIO3HABATEIbHOW M y4eOHO-UCCIe0BATeNbCKOM  JIeSITeIbHOCTH, OCBOCHHMU IPABMI
06e30macHOT0 00paIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

HpI/I HU3YUCHUHU XHWUMHHU Ha YPOBHC OCHOBHOI'O 06mero 06pa3OBaHI/IH Ba>XXHOC 3HAYCHHC
an06peJ1H TaKHEC 1ICJIn, KaK:

- dbopmupoBaHUe WHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOM K
€caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATHUIO PpEIIeHUH, CHOCOOHOM
aJaTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HH,

—  HalpaBJICHHOCTb OOy4Y€HHUs Ha CHUCTEMaTHMYecKOoe MpPHOOIIEeHHE OO0yYaroIuxcs K
CaMOCTOSITEJIbHOM ~ II03HABATEIbHOW  ACATEIBHOCTH, HAy4YHBIM  METOJAaM  IIO3HaHUf,
(bopMUPYIOLIUM MOTUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH;

- obecrieueHne YCJIOBHUH, CIMOCOOCTBYIONMIUX MPUOOPETEHUIO OOYYAIOIIMMUCS OIBITa
pa3HoOOpa3HON AEATeTbHOCTH, MO3HAHWS U CAMOIO3HAHMS, KIFOUEBHIX HABBIKOB (KITHOYEBBIX
KOMTIETSHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB JESITCIHHOCTH;



- dbopmupoBanre 00mIeH (YHKIIMOHATHPHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHUCIIC YMEHUH OOBSICHATH U OLICHUBATH SIBJICHUS OKPY’KAIOIIET0 MUPA, UCIIOJBb3Yys 3HAHUS U
OMBIT, TOJYYEHHBIE TPU M3YYCHUU XUMHUH, OPUMEHATh HUX MpPU pEHICHUH TpolieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH JEATEIBHOCTH;

- dopmupoBaHHe y OOyYarOmMXCS TYMAaHUCTHYECKHX OTHONICHWH, TOHUMAHUs
LIEHHOCTH XMMHUYECKUX 3HAHUU Ul BBIPAOOTKM 3KOJIOIMUYECKH Ie1eCO00Pa3HOro MOBEICHHS B
OBbITY U TPYJOBOH MAESATENBHOCTH B LEISAX COXPAaHEHUS CBOETO 3/0POBbsl M OKpY’KaroUlei
IIPUPOJHOM CPEJIbI;

- pa3BUTHE MOTHMBAUM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCGHMS OOIEYENIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOODPY MpoGUIIs U HAIIPABJIEHHOCTH JalIbHEHUIIIEr0 00yUYeHHUS.

OO01ee YMCIO YacoB, OTBEACHHBIX JUIS W3YYCHUS XUMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68
4yacoB (2 yaca B HE/IEIIO).

1.INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O NPEAMETA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ysibTaTbl OCBOCHHA IIPOrpaMMbl  OCHOBHOI'O O6H.[CFO O6pa30BaHI/IH
JOCTHUTIalOTCA B XOA€ O6y‘-I€HI/I$I XHUMHUHU B CAUHCTBE yT-I€6HOI\/JI M BOCIIMTATCILHOMI JCATCIIBHOCTHU B
COOTBCTCTBUH C TPAAULIUOHHBIMUA pOCCI/If/'ICKI/IMI/I CONMOKYJIBTYPHBIMH U JYXOBHOHPABCTBCHHBIMHA
HCHHOCTSAMM, IPHUHATHIMH B O6I.I.[CCTB€ [npaBujIaMUd M HOpMaMH IIOBCACHHUSA H CHOCO6CTBYIOT
nmpoueccaM CaMOIIO3HAHHUA, CaMOPAa3BUTHUA U COHMAIM3ally 06y11a}oumxc51.

JIngHOCTHEBIE pe3yiibTaTbl OTpPaAKAar0OT TOTOBHOCTH 06yqa}om1/1xc;1 PYKOBOACTBOBATHCA
CHCTEMOM ITO3UTHUBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ N paCHIMPCHUC OIlbITa ACATCIBHOCTH Ha ee
OCHOBE, B TOM YHCJIC B 4aCTHU:

1) NATPHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HacJI€AUO, INTOHMMAaHHs 3HA4YCHU XUMHYECKOUN HAayKHM B JXWU3HU COBPEMCHHOI'O O6HI€CTBa,
CHOCOOHOCTH BIIQIETh JIOCTOBEpHOW MH(pOpMalueil 0 MepeoBhIX JTOCTHKEHUAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHMSIX 00 YCTpOMNCTBE
Mupa 1 oOlIeCTBa;

2) IPAKAAHCKOI0 BOCIHIUTAHUSA: IMPECACTABICHHUA O COLMAJIBHBIX HOPpMAax M IIpaBHUJIax
MEXKJITUYHOCTHBIX OTHOIIICHUN B

KOJIJICKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 0O0I1IeCTBEHHO HIOJIE3HOM,
yueOHOMCCIIeI0BATEIbCKOM, TBOPUECKOM M JApPYyrux BUIAX JEATENbHOCTH, TOTOBHOCTH K
pa3HO0Opa3HON COBMECTHOM AEATENbHOCTH MPU BHITIOJTHEHUH YUeOHBIX, T03HABATEIbHBIX 3a/1a4,
BBIIMOJIHEHUH XMMHUYECKHX DSKCIIEPUMEHTOB, CO3[JaHMM Y4eOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B TpoOIlecce 3TOM y4eOHOHl AedaTeabHOCTH, TOTOBHOCTH
OLICHMBATh CBOC IIOBEJECHHWE U IIOCTYNKUM CBOMX TOBApHILEH C MO3ULIHMHM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEICTBUI MOCTYIIKOB;



3) eHHOCTH HAYYHOI'O MO3HAHHSI:

MHUPOBO33PDEHUYECKUE  MPEACTABIEHUS O  BEIIECTBE U XHUMHUYECKOW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTaBIIAIOIIME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTM HAay4yHOW KapTUHBI MHpa, TPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOABI, B3aUMOCBS3AX YEJIOBEKA C NPUPOJHOU CPEINOH, O poJn
XUMUH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA IIOJy4CHHME HOBBIX 3HAHUM II0 XUMUH,
HeoOXoauMble Uil OOBACHEHHs HaOIIOJaeMbIX IPOLIECCOB M SIBJICHUH, IO3HABATEJIBHOM,
MH(POPMALMOHHON M YNTATEIbCKOW KYJIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOATEIBHOM paboThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOW JUTEPATypOH, HOCTYIHBIMH TEXHHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOYyYEHUIO U TO3HaHUIO, JIOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHMIO, MMPOEKTHOW M HCCIIEAOBATENILCKON JESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4)  ¢opMHpPOBaHHS KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH XU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 37I0POBbBIO, YCTAHOBKHU
Ha 3JIOpPOBBIA 00pa3 JKW3HU, OCO3HAHUE IIOCICACTBUI M HENPHITHE BPEAHBIX NPUBBIUCK
(ynotpebneHusi ankoroiis, HApKOTHUKOB, KYPEHHs), HEOOXOJUMOCTH COOIIOACHHS TMPaBUI
0€30IaCHOCTH TP OOPALICHUN C XUMHUYECKUMH BEIIECTBAMH B OBITY U pPEaJIbHOM KHU3HH;

5) TpyaoBOro BOCHUTAHUS:

MHTEpEC K MIPAKTUYECKOMY U3yUEHUI0 podeccuil U Tpyna pa3auyHOro poja, yBaxKeHue K
TPpyLy M pE3yJIbTaraM TPYAOBOM [EATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE IIPUMEHEHUs
IpPEeIMETHBIX 3HaHMM 10 XHWMHH, OCO3HAHHBIM BBIOOP WHIMBUAYAIBHONH TPaeKTOPUU
NPOJIOJDKEHUs. 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCNemHOH NpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MIPO(ECCHOHATBHON Cpeie;

6) 9JKOJOrHYecKOro BOCIHHTAHMS:

HKOJIOTMUYECKH 1[e1eCO000pa3HOe OTHOLIEHHUE K MPUPOIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €¢ CYIIECTBOBaHUs, MOHMMAaHUE IIEHHOCTH 3J0POBOTO M 0Oe3omacHoro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DU3MUECKOMY M ICHUXHUYECKOMY 30pPOBBIO,
0CO3HAHME IIEHHOCTH COOJIOIEHUS MPAaBUI OE30MIaCHOTO MOBEJIEHHs IPpU paboTe ¢ BEIIeCTBAMH,
a TaK)Ke B CUTYaLUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TOTyYaeMble PU U3YYEHUN XUMHH, Ui PEelIeHus 3a1ad,
CBSA3AHHBIX C OKPYXKAIOIIEW MPUPOAHOU CpENOW, i IOBBIIEHUS YPOBHS JKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHUs INI00AJILHOTO XapakTepa 3KOJOTUYECKUX MPoOIeM U MyTel UX peleHus
IIOCPEJICTBOM METOJ0B XMMUH, SKOJOTMYECKOIO MBIIUICHHS, YMEHUS PYKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pPE3yJbTAaTOB BBUICIAIOT 3HAYUMBIC 711 (POPMHUPOBAHUS
MHUPOBO33pEHUsT OOIICHAYYHbIE TOHATUS (3aKOH, TEOpHUs, NMPHUHIIUI, TUIIOTe3a, (PaKT, cucrema,



MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHBIX
IpeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAy4YHOH KapTHHE MHUpPA, U YHHBEpCAJbHBbIC Y4eOHBIC NEHCTBHs (IIO3HABATENbHBIE,
KOMMYHHUKAaTHBHbIE, PETYJIATHUBHBIE), KOTOpbIe oOecrnednBaroT (popMHpoBaHHME TOTOBHOCTH K
CaMOCTOSITEIFHOMY  IUJJAHUPOBAHUIO M OCYIIECTBJICHUIO  y4eOHOM  JesITeNbHOCTH.
ITo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeiicTBus:

YMEHHSI HCIOJIb30BATh IPUEMBI JIOTUYECKOTO MBIIIJIEHUSI TPU OCBOCHUM 3HAHMM:
pAacKphIBaTh  CMBICI XUMHMYECKMX IOHATUH (BBIOCNATh HX  XapaKTepHbIe IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C JIPYTMMU MOHATUSIMM), UCIIOJIB30BaTh MOHATHS JUIsl OOBACHEHUS
OTIENbHBIX (DAKTOB M SBJICHUH, BHIOMpAaTh OCHOBAHUS M KPUTEPHU IS KIIACCH(PHUKAIUU
XUMHUYECKHX BEIIECTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATh IIPUYMHHO-CIICICTBEHHBIC CBS3H
MEXIy 00BEKTaMH M3Y4YECHHUS, CTPOUTH JOTMUYECKUE PACCYKICHUS (MHIYKTUBHBIC, 1ETyKTUBHBIC,
10 aHAJIOTMH), AEJIaTh BBIBOJbI U 3aKIIIOUECHUS;

yMEHHUE NMPUMEHSATh B IpOLECcCe MO3HAHMS MOHATUSA (IpeAMETHbIE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIIOJIB3YeMble B XHMHH, MPEOOPa3OBBIBATH MIMPOKO
IPUMEHSIEMbIE B XMMHUHU MOJEJbHBIE IPEICTaBICHUS — XUMUYECKHI 3HAK (CUMBOJI JIEMEHTA),
XuMuyeckass  QGopMmysra M ypaBHEHHE  XMMHYECKOH  peakuuu — [pU  pelIeHHH
yueOHOIO3HABATEIbHBIX 337ay, C YYETOM OTUX MOJENbHBIX IPEICTAaBICHUN BBIABIATh U
XapaKTepu30BaTh CYIIECTBEHHbIE NPU3HAKU HU3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMHYECKUX pEaKUuil, BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIEACTBEHHbIE CBS3H U
[IPOTUBOPEYUS B U3yYaEMBbIX IIPOLIECCaX U ABJICHUSIX.

ba3oBble ucciaenoBaTelLCKUE AeiiCTBHS .

YMCHHEC HUCIIOJIb30BATh IMOCTABJICHHBIC BOIPOCHI B KaUCCTBC HMHCTPYMCHTA IO3HAHUSA, a
TaKXXE€ B Kady€CTBC OCHOBBI I q)OpMI/IpOBaHI/IS{ TUIIOTE3blI I10 IPOBCPKE IPABUIBHOCTHU
BBICKa3bIBACMbIX Cy)K)ICHPIfI;

MpHOOpEeTeHNEe OMbITa MO TUIAHWPOBAHUIO, OPTaHM3AIMH W TMPOBEACHUIO YUEHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIOIaTh 32 XOJ0M IPOIecca, CAaMOCTOSATENILHO TIPOTHO3UPOBATH €T0
pe3ynbTaT, (GopMyIupoBaTh OOOOLIEHUS W BBIBOJABI IO pe3yabTaTaM MPOBEICHHOIO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJIETaHHOMN padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOMpATh, aHATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IMYHbBIX BUIOB
U $OpM NpeICTaBICHUS, TOJy4aeMyIO U3 Pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJIApHAst TUTepaTypa
XUMHYECKOTO COJEp)KaHMsI, CIpaBOuYHble Mocolus, pecypchl HWHTepHeTa), KpPUTHUECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh pa3IMuHble METO/IbI U 3aMpOChl MPU MOUCKE U 0TOOpe MHpOpMALIUU U
COOTBETCTBYIOIMX JAHHBIX, HEOOXOIUMBIX JUIS BHIMOJIHEHUS YUEOHBIX U ITO3HABATEIbHBIX 33a4
OIIPEAEIEHHOTO TUIIA, npuobperenue OIbITa B obuacTtu HCIIOJIb30BaHUs
MH(OPMALIMOHHOKOMMYHHUKATUBHBIX ~ TEXHOJOTHH,  OBJIaJieHue  KYyJIbTypOod  aKTHBHOIO
UCTIOJIb30BaHUST PA3IMUHBIX TOMCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO
dopMy mnpezacTaBieHuss MHGOPMALUKM W WUIIOCTPUPOBATH pELIAaeMble 3a/ladll HECI0KHBIMU
CXeMaMH, AMarpaMMaMHu, ApyruMu popMaMu rpaduku U UX KOMOMHAIUSAMU;



YMEHHE HCIOJIb30BaTh M AaHAJU3UPOBATh B Tpollecce yueOHOM M HCCle0BaTEIbCKOM
ACATCIIbHOCTU I/IH(bOpMaLII/IIO O BJIMSAHUHW MMPOMBIIIIJIICHHOCTH, CCIILCKOT'O X03siicTBa U TpaHCIIOpTa
Ha COCTOSIHHE OKPY’KAIOIIEH MPUPOTHON CPEIBI.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JelcTBUA:

YMEHHs 3a/laBaTh BOMPOCHl (B Xole nauajora u (WiIu) JTUCKYCCHH) IO CYILECTBY
oOcyxmaemMoli Tembl, (GOPMYTUPOBATH CBOM TNPEUIOKCHHUS OTHOCUTEIBHO —BBITOIHEHUS
MIPEIJIOKEHHOM 3a1a4u;

YMEHHUSI TIPEJICTABIISTh TIOTYyYEHHBIC PE3YJIbTAThl TTO3HABATEIILHOM JCSITEILHOCTH B YCTHBIX
U THUCHPMEHHBIX TEKCTaX; [eNaTh IMPE3CHTAIMI0 PEe3yJIbTaTOB BBITIOJHEHUS XHMHYECKOTO
JKCIepUMeHTa (J1a0OpaTOPHOTO OIBITa, JTAOOPATOPHOW pabOThl O WCCICIOBAHHUIO CBOMCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUsSI y4eOHOI'O COTPYJHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM TO3HABaTECILHOU U
UCCIIEIOBATEIBCKON JEATENbHOCTH TPU PEHICHWH BO3HUKAIONIMX MPoOJIeM Ha OCHOBE y4eTa
OOIIMX WHTEPECOB M COIJIACOBAaHUS MO3UIMI (0OCYKICHUS, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAWHAIHMSI COBMECTHBIX JICHCTBUI, ONpEIeIeHue KPUTEPUEB 10 OIICHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSTEIBHO ONPEACISITh 1SN JIeATeIbHOCTH, IIAHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBATh W TIPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOKO JIEATEIBHOCTh, BBIOMPATH
HaubOosnee H¢GeKTUBHbIE CINOCOOBI  pelmIeHUs Y4eOHBIX M [O3HABATEJBHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJIATh WM KOPPEKTUPOBATh MPEUIOKCHHBIH alrOPUTM JICHCTBUHM IMpHU
BBITIOJTHCHUH 33J]aHUN ¢ Y4ETOM TOJY4YeHHS HOBBIX 3HAaHUH 00 W3y4aeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKIUAX, OIEHUBATh COOTBETCTBUE MOTYYEHHOTO pe3ysbTaTa 3asiBICHHOM IIeNu,
YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPEAJIaraéMble B YCIIOBUU 3a/ITaHUM.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB 10 OCBOEHHIO 0053aTENbHOTO COZIEp KaHus,
YCTQHOBJICHHOTO JIlaHHON (enepanbHOil  paboyeil mporpamMMoil, BBIJENSAIOT: OCBOEHHBIE
oOyyaroluMucs Hay4yHble 3HaHUSA, YMEHUS U CIOCOObI JIeHCTBUH, crneuuduueckue s
OpeaMEeTHOW o0sacT «XUMHUS», BHUJBI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalnu, Ipeodpa30BaHNIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUSX.

K koHiy oOy4yenus B 8 kjacce mpeaMeTHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHATHUN: aTOM, MOJIEKYJIA, XUMUUYECKHUM JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOAHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJSIpHAas Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JOJsl XHMHUYECKOTO 3JIEMEHTAa B COEAMHEHHH, MOJISIPHBIA OO0BEM, OKCHUI,
KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIEHUS, XHUMHYEecKas
peaknus, KIacCU(pHUKAIMS PEaKUUi: peakluu COCAUHEHUS, PEAKIMU pPAa3JIOKEHUs, PEeaKLnuu
3aMeUIeHMs], peaKkIMi 0OMeHa, SK30- M SHAOTEPMUUYECKUE peaKli, TeII0BoM 3 deKT peaku,
A7IpO aTOMa, PJIEKTPOHHBIN CJI0M aToma, aTOMHas OpOUTallb, paauyc aToMa, XUMUYECKas CBS3b,



MoJIsIpHasl U HEMOJsipHAs KOBaJeHTHas CBsA3b, MOHHAS CBA3b, MOH, KaTHOH, aHWOH, PAacTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIlHsl) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUA U IPUMEHSTh 3TU MOHATHUS NIPU
OINMCAHUU BELIECTB U UX MPEBPALLECHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBJCHHS (OpPMYJl BELIECTB M YpaBHEHHI
XUMUYECKUX PEaKLUi;

OTIpE/eIIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJAMHEHUSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHHSX, MPUHAIJICKHOCTh BEIIECTB K ONPECICHHOMY KIIAcCy
coeuHEeHUH 10 hopmyiaM, BUJl XHMHUECKOH CBsi3M (KOBaJCHTHASI M MOHHAS) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpbiBaTh cMblica [lepuoanueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTpUPOBATh MIOHUMAaHUE
MEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT MX TOJOXEHHUS B
[lepuoanueckoii cucTeMe, 3aKOHOB COXpPAHEHHMS MacChl BEILIECTB, IIOCTOSHCTBA COCTAaBa,
ATOMHOMOJIEKYJISIPHOTO YUEHUs1, 3aKOHa ABOrajpo;

OMHUCHIBATh M XapakTepu3oBaTh TaOiuuHyro ¢opmy [leprmonnueckoid CHUCTEMbl XUMHUYECKHX
9JIEMEHTOB: pa3jnyaTh MOHATHUS «rjaBHas noAarpynna (A-Tpymma)» U «1moOo4yHas MOArpyrmma
(brpymma)», maneie ¥ OOJbIIME TEPUOMABI, COOTHOCUTH O0O3HAUEHUS, KOTOPHIE HMEIOTCS B
tabnuie «l[lepuonnueckas cucrema xumuueckux snemeHToB . . MenneneeBa» ¢ 4nuCIOBBIMU
XapaKTePUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsij sjapa, oliiee
YHCJIO 3JIEKTPOHOB U PACHPEEIICHNUE UX 10 3JIEKTPOHHBIM CIIOSM);

KJIACCU(UITUPOBATh XUMHUCCKHAE AJIEMEHTHI, HCOPTaHUYECKUE BEIIECTBA, XUMHUYCCKHIE PEAKIIUU
(110 YMCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETNIOBOMY dPHEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEP)KJAsi  ONHMCAHWE IpPUMEpPaMU  MOJIEKYJSPHBIX  YPaBHEHMH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KaueCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHUECKUX MPEBPALIEHUHN B Pa3IUUYHBIX YCIOBUSX;

BBIUHCIISATh OTHOCUTENBbHYIO MOJIEKYJISPHYIO M MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOI0 3JIEMEHTa MO (opMyJsie COECIUHEHUS, MAacCOBYIO JOJIIO0 BEIECTBAa B PacTBOpE,
MIPOBOJIUTH PACUEThI IO YPABHEHUIO XUMHUECKOU peaKIInH;

MPUMEHSATh OCHOBHBIE ONEPALIMH MBICIUTEIBHOU AEATEIbHOCTH — aHAIN3 U CUHTE3, CPABHEHUE,
000011IeHIE, CHCTEMAaTHU3aIuIo, KIACCU(UKAIINIO, BHISIBJICHUE MPUYWHHO-CIICICTBEHHBIX CBSI3EH
— JUISl U3YYEHHUsI CBOMCTB BEUIECTB M XUMHUYECKHUX DPEAKIUN, €CTECTBEHHO-HAy4YHbIE METOJbI
MO3HAHUS — HaONIOJIeHWEe, W3MEpEeHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (peallbHbIl U
MBICJICHHBIN );

CJIeIoBaTh MpaBUjIaM IMOJIb30BAaHUS XUMUYECKOW MOCY0N U 1ab0paTOpHBIM 000pYyI0OBaHHEM, a
TaKKe MpaBUIaM OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSIMHU TIO BBITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX ONBITOB MO IMOJYYEHHUIO M COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHCIIOpOJa), MPUTOTOBICHHUIO PACTBOPOB C OIpPEISIICHHOW MaccoBOM monei
PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W TPOBOJUTH XUMHUYECKHE OKCIICPUMEHTHI TIO
pacmo3HaBaHWIO PACTBOPOB IMIEJOYEd M KHUCIOT C TOMOIIBIO HHAMKATOPOB (JIAKMYC,
benondranen, METHIOPAaHXK U IPYyTrHe).

K koHmy oOyuenust B 9 kJjiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHU:

PaCKpBIBaTh CMBICT OCHOBHBIX XMMMYECKHX MOHATHUI: XUMHUYECKUN HJIEMEHT, aTOM, MOJIEeKyJa,
MOH, KaTHOH, AaHMOH, IPOCTOE  BEIIECTBO,  CJIOKHOE  BEIIECTBO,  BaJIEHTHOCTH,
AIIEKTPOOTPHIIATEIEHOCTh, CTEMICHb OKHCICHHS, XHMHUYECKash peaKius, XUMHYEeCKas CBs3b,
TETUIOBON A(PQEKT peakiiu, MOJb, MOJIIPHBII 00BEM, pacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI,



AJICKTPOJINTUYECKAS] JTUCCOIMAIUS, PEaKIMd HMOHHOTO OOMEHa, KaTajau3aTrop, XHUMHUYECKOe
paBHOBecHue, oOOpaTHMble UM HEOOpAaTUMBIE PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHEBIC
peakluy, OKHUCIUTEIb, BOCCTAHOBHUTENIb, OKHUCIEHHWE U BOCCTAaHOBJICHHME, aJUIOTPOIIHS,
aM(doTepHOCTh, XUMUYECKast CBsI3b (KOBaJEHTHAs, MOHHAS, METAJUTMYECKas), KPUCTALITNICCKAs
pelIeTKa, KOpPpO3Usi METAIOB, CIUIAaBbl, CKOPOCTb XHWMHYECKOW pEaKIUH, MPeeIbHO
nonyctumas konuentpanus [1JIK Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHA ¥ IPUMEHSTh 3TH MOHATHUS MPU
ONMCAHUU BEILIECTB U UX MPEBPALCHUN;

UCIIOJIb30BaTh XMMHUYECKYI) CHMBOJUKY JJIsi COCTaBlieHUs (OpMyN BEIIECTB M YpPaBHCHUU
XUMUYECKHUX PEaKITNM;

OTPENIEATh BaJCHTHOCTh W CTENEHb OKHCJICHHS XHMHUYECKHX DJJIEMEHTOB B COCIMHECHHSIX
Pa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OIPEICICHHOMY KJIACCY COCAMHEHUH IO
dbopMynaM, BHJI XUMUYECKOU CBSI3H (KOBAJICHTHASI, MOHHAS, METAJIMYECKAsi) B HEOPTraHMIECKHUX
COCIMHCHUSX, 3apsj] MOHA M0 XUMHUYECKOH (popmysie, XxapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHHM, TUIT KPUCTAIUTMYECKON PEelICTKY KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich I[lepuoauueckoro 3akona JI. M. MenaeneeBa U JI€MOHCTPUPOBATh €ro
NOHMMAaHME: OIMCHIBaTh M XapaKTepu3oBaTh TaOnmmuHyo ¢opmy llepmoandeckoil cHUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpynmna)» u «mmoOouHas
noarpynna (b-rpymnma)», Manbie u OonbIIMe MEPUOIBI, COOTHOCHUTH OOO3HAYCHHS, KOTOPHIE
UMEIOTCS B TEPHOAMYECKONW TaONHIle, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1pa, oOlee YUCIo 3JIEKTPOHOB M paclipe/esieHUue ux
TI0 AJIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIIEMEHTOB
U UX COCIMHEHUH B IpeJiesiax MaJblX MEepUOJOB U IVIABHBIX HMOJATIPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCu(UIMPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUYCCKHE PEAKIIHH
(Mo 4YMCIy W COCTaBy Y4YacTBYIOUIMX B PEAaKIHUW BEUIECTB, IO TemioBoMy 3¢ dekry, mo
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U CHEeNUPUUIECKHEe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEIIECTB, MOATBEPXKIasi OMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHH
COOTBETCTBYIOLMX XMMUYECKUX PEaKIIHii;

COCTaBJISITh YPABHEHUS AIEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, HIeJIoUel U CoJieH, TIOJHBIE U
COKpAIlICHHBIE YPAaBHEHMs peakluii HOHHOTrO OOMEHa, ypaBHEHMs peakluil, MOATBEP)KIAr0IInX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABICHUS
AIIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKaHUS
XUMHUYECKHX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BELIECTB, MAacCOBYIO JOJIIO
XUMHYECKOT0 3JIEMEHTa IO (opMyJsie COECIUHEHUS, MAacCOBYIO JOJIIO0 BEIECTBAa B PacTBOpE,
IPOBOJUTH PACUCTHI 110 YPABHEHUIO XUMUYECKOHN PeaKInu;

coOnroaaTh IMpaBuUiia MOJIb30BAHUS XMMUYECKOW MOCY/I0M M J1abopaTOpHBIM 000PYJOBaHHUEM, a
TaKXe MpaBHjia OOpAIIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH 1O BBITOJIHEHHIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB MO TOJYYEHUIO M COOMpPAHHMIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKuciIoro rasa);

OPOBOJIUTH PEAKLUUH, TMOATBEP)KJAIOIINE KAueCTBEHHBIM COCTaB PAa3IUYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUIA-, KapOoHaT-, docdar-, cCUIMKAT-,
cynbdar-, THAPOKCHI-WOHBI, KATHOHBI aMMOHHS W HMOHBl H3YYCHHBIX  METaJJIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpaX HEOPraHUUYECKUX BEILIECTB;

IPUMEHSATh OCHOBHBIE OMEpaIlMi MBICIUTEIBHON JEATEIbHOCTH — aHAJIM3 U CHHTE3, CPaBHEHUE,
0000111eHIe, CHUCTEMaTU3alMI0, BBISIBJICHHE NMPUYMHHO-CIECJCTBEHHBIX CBSI3€H — I W3YUYEHHUS



CBOMCTB BEHIECTB M XHMHUYECKUX PEAKLHM, C€CTECTBEHHO-HAYYHBIC METOABI IIO3HAHUA —
HaOJr0IeHNe, H3MEPEHNE, MOJICTTMPOBAHNE, IKCIIEPUMEHT (PEaJIbHBIM U MBICIICHHBIH

2.COAEPXKXAHUE YUYEBHOI'O IPEJIMETA 8
KJIACC
ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipenmer xumuu. Ponp XMMUM B KHU3HM 4eJIOBEKAa. XUMHS B CHUCTEME HayK. Tema u
BellecTBa. PuU3MYECKHE CBOMCTBA BENIECTB. ArperarHoe coctosHue BemlecTB. [lonstue o
METOJIaX MMO3HaHUs B XUMUU. YucThie BemniecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOoMBI M MOIIEKYJIbl. XHUMHUYECKHE dSJeMeHThl. CHUMBOJIBI XUMHUYECKHX JIIEMEHTOB.
[IpocTsie U clloKHBIE BElIeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

XumMuueckas Q)opMyna. BajleHTHOCTE aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH IIOCTOSTHCTBA
coCTaBa BCIICCTB. OtHocuTenbHass aroMHasg Macca. OTHOCHTENIbHAS MOJICKYJIIpHasA Macca.
MaccoBasi 10J1s1 XUMHUYECKOTO 3JI€MEHTA B COCAUHECHUU.

KommuectBo BemiecTBa. MoiJib. MOJ'IHpHaH Macca. B3aumocBs3b KOJINM4YCCTBA, MACChl H
qucya CTPYKTYPHBIX €AUHULL BCUICCTBA. PacuéTs! 1o (I)OpMYJ'IaM XUMHUUYECKHX COCIMHEHUU.

dusnyeckue M XHMUYECKUE SBICHMs. XHMHUYECKas PEAKUUs U €€ INPU3HAKU. 3aKOH
COXpaHEHHMs Macchl BellecTB. XUMUUYECKUe ypaBHeHHUs. Kiaccupukanus XuMHUUECKUX peakiuil
(coenuHeHus, pa3IoKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYJ0W, MpaBUjIaMH paboThl B Ja0OpaTOpUM U NpHEMaMU
oOparieHusi ¢ jJabopaTopHbIM O0OPYJIOBaHUEM, M3YYEHUE U OmHcaHue (U3HMYECKUX CBOMCTB
00pa31oB HEOPraHMUYECKUX BEIIECTB, HAOM0IeH!e (hru3nyecKuX (IUIaBlIeHNe BOCKa, TassHUE JIbJa,
pacThpaHue caxapa B CTYIKe, KHTICHHE W KOHJICHCAIUs BOJBI) U XUMHUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBAaHUE METHON MPOBOJIOKH, B3aMMOACHUCTBIE MeJa C KHCIOTOW) SBICHUH, HAOI0IeHIE
U ONHUCaHME IMPU3HAKOB MPOTEKaHMs XUMHMUYECKHMX peakuuid (pas3jiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIOTHI C XJIOPUAOM Oapusi, pasiiokeHue ruapokcuaa meau (1) npu
HarpeBaHuH, B3auMoJjieiicTBue xeneza ¢ pactBopoMm comu meau (ll), m3ydenme cmoco6oB
pa3/ielieHnsT CMeced: C TOMOIIbI0 MarHWTa, (QIBTPOBAaHWE, BBIAPUBAHUE, IUCTUILIAINS,
xpomarorpadus, TpOBEIEHHE OYHUCTKA TIOBAPCHHOW COJIM, HAONIOJCHHEe W OIMCaHHe
pe3yJbTaTOB MPOBEACHUS ONbITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAHEHMs MacChl, CO3JaHHe
MoJiesielt MOJIEKYI (I1apOCTEP KHEBBIX ).

BaskHeiilue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB
Bo3nyx — cMech razo. CoctaB Bo3ayxa. Kucimopoa — »3l€MEHT W MPOCTOE BEHIECTBO.

Haxoxnenue kucnoposa B mpupojie, (pu3nyeckre 1 XMMHUUYECKHe CBOMCTBA (PEaKIIUK TOPEHUS).
Oxcunpl. Ilpumenenue xuciaopoga. CrocoObl MOdydeHHs] KHUCIOpoAa B Jaboparopuu U



npoMblnuieHHOCTH. KpyroBopor kucnopoga B mpupoze. O30H — alioTporiHas MoAuUKanus
KHCIIOpO/Ia.

TemnoBoit 3>PdexT XUMHUECKON peakiuu, TEPMOXUMHUYECKHUE YypaBHEHUS, JK30- HU
OHAOTEPMUYECKUE pEaKLMHU. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE BO3/AYyXa, YCHIIEHUE
napHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopona — anemenT u mpocroe BemiecTBo. HaxoxaeHue Bogopoaa B npupoe, Gusndeckue
1 XMMUYECKHE CBOMCTBA, TPUMEHEHHNE, CIIOCOOBI MoyueHus. KHucioTer u conu.

MonsipHblii 00BEM ra30B. PacueThl 10 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckrue CcBOWCTBAa BOJbl. Boja kak pactBoputenb. PactBopsl. HackliieHHble 1
HEHACHIIICHHBIC PAcTBOPHI. PacTBOpMMOCTh BeliecTB B Bojae. MaccoBas J0Jig BellecTBa B
pacTBope. XuMHUeCcKue cBOMCTBAa BOJbl. OcHOBaHUs. Poyib pacTBOPOB B MPHUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HeHue NpupoAHbIX BoJA. OXpaHa M OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanust Heopranuueckux coeaumHeHui. Okcupl. Kimaccudukamuss — OKCHIOB:

cosieo0Opa3yroiue (OCHOBHBIC, KHCIIOTHBIE, aMpOTEpHBIE) B HecoieoOpasyronme. HomenknaTypa
okcu10B. OU3NYECKHEC U XMMHYSCKHE CBOMCTBA OKCHOB. [loirydeHne oKCHIoB.

OcHoBanms. Kiraccupukanus OCHOBaHMIA: IICIOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuil. Pu3nueckue M XMUMHYECKHME CBOMCTBAa OCHOBaHUMU. [lomyuenue
OCHOBaHHUH.

Kucnotsl. Knaccudpukanusa kucinor. Homenknatypa kucioT. Ou3nyeckue U XUMHUYECKUE
cBoiicTBa kucior. Psan akrusHoctu metamuioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknatypa cosneil. @uznueckue U XxuMuyeckue cpoiicTBa coseil. Ilomyuenue
CcoJIeH.

I'eneTnyeckas cBS3b MEKAY KilaCCaMU HCOPTraHUYICCKUX COCTMHEHUI.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEe/IeTICHHE COJEpKaHUsl KUCIOpoAa B BO3JyXe, MOJIy4eHHEe, cOOupaHue,
pacro3HaBaHME W H3YyYEHHE CBOMCTB KHCIIOpOJa, HaONIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHHUS M MpPEKpalleHHs] ropeHus (mokapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHCAHHWE HUX CBOMCTB, MOJy4YeHHE, COOMpaHUe, paclo3HaBaHHE U
U3ydeHHe CBOWCTB BOOpoAa (TopeHHe), B3aMMOjeHCTBHE Bomopoga ¢ okcuaoMm wmead (1)
(BO3MOKHO HCIIOIB30BAHUE BUICOMATEPUAIIOB), HAOIIOIeHHE 00Pa3IlOB BEIIECTB KOJIMUECTBOM |
MOJIb, HCCIIEIOBaHME OCOOEHHOCTEeW pacTBOPEHMs BEIIECTB C Pa3IMYHOM PaCTBOPHUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OMNPEIEICHHONM MaccOBOW JI0Jie pacTBOPCHHOI'O BEILECTBa,
B3aMMOJICIICTBHE BOJBl C MeTaulaMH (HaTpueM M KajbIeM) (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMaTEpHUAJIOB), HCCIIEJOBaHHE O0pa3l0B HEOPraHMYECKHX BEIIECTB Pa3IMUHBIX KJIACCOB,
Ha6J'IIO,ZIeHI/Ie HU3MCHCHUSA OKPACKMW HWHAUKATOPOB B pacCTBOpax KHCIOT U HIGJ'IO'—IGf/i, HN3YUCHUC
B3auMojieiictBus okcuga meau (Il) ¢ pacTBopoM cepHOH KHCIIOTHI, KHCIOT C METaJlaMH,
peakuuii HeUTpaau3auy, MoJIy4YeHNe HEpaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJJHOTO METaJlIa
JpYTMM M3 pacTBOpa COJIM, PELIEHHE SKCIEPUMEHTAIbHBIX 3aJa4 10 TeMe «BakHelme Kiacchl
HEOPraHUYECKUX COCAMHEHUN.



Ilepuoauueckuii 3akoH u Ilepuoguyeckas cucrema xummuyeckux djemenros /1. M.
MenneneeBa. CTpoenne aToMOB. XUMH4YeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakiun

[TepBbie MONBITKY KIacCH(PHUKAIINN XUMUYECKUX 3JIeMeHTOB. [ToHSATHE O rpymnmax CXOIHbBIX
9JIeMEHTOB (IIENIOYHbIE U IIEJIOYHO3EMEJIbHbIE METaJllbl, TajJOreHbl, HMHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIe OKCU/IBI U THIPOKCH/IBI.

[lepuonuueckuii 3akoH. llepumoamyeckas cucrema xumudeckux »dyemeHtoB [ U.
MengeneeBa. Koportkonepuomnas u giuHHONEpuoaHas ¢opmel [lepuogudeckold CHUCTEMBI
xumuueckux aemeHtoB . M. MenpeneeBa. Ilepuoabl u rpynmbl. DU3HYECKHN CMBICT
MOPSIZIKOBOTO HOMEPa, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DiekTpoHbl. CTpOeHHE SJIEKTPOHHBIX
obonouek atoMoB mepBbIX 20 XuMHUYecKHXx dyeMeHToB Ilepmomumyeckoit cucremsr JI. U.
MenpeneeBa. XapakTepucTUKa XMMUYECKOIO 3JIEMEHTA 110 €ro MnoyioxkeHuto B [lepuoanueckoit
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJlnyca aTOMOB XUMUYECKUX AJIEMEHTOB, METAIUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIAM U IIEPUOJIAM.

3nauenne [lepuonnueckoro 3akona u Ilepuoandeckoil CUCTEMbI XMMUYECKUX 3JIEMEHTOB
JUTsl pa3BUTUS HayKu U nipakTuku. J[. . MeneneeB — yueHbIN U TpakJaHUH.

Xumuyeckas CBSI3b. KoBanenTtHas (monspHas u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb okuciacHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHEIC peaKkiuu. HpOHCCCI)I OKHCIICHHUA
1 BoccTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpas3loB BEIIECTB METAUIOB M HEMETaNIOB, B3aWMOJICHCTBHE THUAPOKCHIA
[IMHKAa C pacTBOpaMU KHUCJIOT W WIEJIOYEH, MPOBEIECHNUE ONBITOB, WIIHOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (frOpeHue, peakiuu pas3yioKeHNs, COETUHEHHUS).

Mesicnpeomemmuuie cea3u

Peanmauml MCKIIPECAMETHBIX CBsI3ei IIpu U3Yy4CHUU XHUMHU B 8 kmacce OCYIHICCTBIIAICTCSA
YCpe3 UCIIO0JIb30BAHUEC KaK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOH?ITI/II\/'I, TaK U HOHHTHﬁ, SIBJTFOIIINX CS
CUCTEMHBIMH JJIA OTACIBHBIX NPEAMETOB €CTECCTBECHHO-HAYUYHOT'O TUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYIHBIN (DaKT, TUMOTE3a, TEOPHS, 3aKOH, aHAIH3,
CUHTE3, KIacCUpUKALUs, TEePUOJIUIHOCTh, HAOIIOIEHUE, OKCIEPUMEHT, MOJCINPOBAHUE,
M3MEPEHUE, MOJIENb, SIBJICHUE.

®usmka: wmarepus, aroM, DOJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHWJ, W30TOIIbI,
pPaZIMOaKTUBHOCTh, MOJIEKYNa, SJCKTPUUECKUU 3apsiji, BEIIECTBO, Telo, O0OBEM, arperarHoe
COCTOSIHHE BCIICCTBA, TIas, CbI/ISI/I‘IeCKI/Ie BCJIIMYNHBI, CIHHUIIbBI I/IBMepeHI/Ifl, KOCMOC, IIJIaHETHI,
3Be3161, ComHIIE.



buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIC TIOPOJBI, TOJIC3HBIC
HCKOIIaeMblI€, TOTUTUBO, BOJTHBIC PECYPCHI.

9 KVIACC

BelecTBo 1 XUMHYecKasi peaxkuus

Ilepnonnueckuit 3akoH. Ilepmoaunueckas cucremMa XxuMmMuyeckux odnemeHroB J[. M.
MenneneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPDHOCTM B M3MEHEHMM CBOMCTB XMMHYECKHUX
JJIEMEHTOB IEPBBIX TPEX IEPUOJOB, KalMs, KaJbLMs M UX COCAUHEHHH B COOTBETCTBUHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuoandeckoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CTpOCHI/Ie B€IIECTBA: BHIBI XUMHYECKOM CBsI3U. THIIBI KPUCTATINIMYCCKUX peI_HéTOK,
3aBUCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peI_HéTKI/I Hu BUJa XHUMHYCCKOM CBSI3U.

Knaccn@nxaunﬂ U HOMCHKJIATypa HCOPraHUYCCKUX BCLICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIMUXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHX COGI[HHGHI/Iﬁ, T'CHETUYCCKAaA
CBsA3b HCOPTaHUYCCKHUX BCIICCTB.

Knaccuukanuss XUMHYECKHX pEaKIUil MO pa3iMyHbIM MPHU3HAKaM (110 YHCIY U COCTaBY
YYaCTBYIOUIMX B PEAaKIWU BEIIECTB, MO TEIUIOBOMY d((deKTy, M0 H3MEHEHHWIO CTereHen
OKHCIICHUsSI XUMHYECKUX 3JIEMEHTOB, MO0 OOpaTMMOCTH, IO YYacTUIO KaTaau3aTopa). DK30- U
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECCKUE YPABHCHUS.

[TonstTe o ckopoctu Xxumuyeckoil peakiuu. [lonarue o6 oOpaTMMbBIX M HEOOPATHMBIX
XUMUYECKUX peakiusix. [loHsATHEe O TOMOTeHHBIX W TeTEepOreHHbIX peakiusax. [lousTue o
karanuse. [lonarre o xumuiueckom paBHoBecHU. DAKTOPBHI, BIUSIONINE HA CKOPOCTh XUMUYECKOM
peaKIu ¥ TOJI0KEHHE XUMUUECKOTO PAaBHOBECHS.

OKHCIUTEITbHO-BOCCTAaHOBUTEILHBIC pcaKknuu, SHGKTpOHHHﬁ OaaHc
OKHCIUTEIbHOBOCCTAHOBUTEIILHOM pcCaKknuu. CocraBneHue ypaBHeHI/Iﬁ OKHCIIHUTCIIbHO-
BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ C UCITOJIB30BAHUCM MCTOAA 3JICKTPOHHOI'O Oananca.

Teopust MEKTPOTUTUUECKON TUCCOLMALMU. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTuoHsl,
AQHUOHBI. MeXaHW3M JHCCOIMAIIMM BEIIECTB C PAa3IMYHBIMA BHJIAMH XUMHWYCCKOW CBSI3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIIEKTPOTUTHI.

Peakiiun monHOoro oOMeHa. YCIOBHS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHA, TMOJIHBIC W
COKpallICHHbIE MOHHbIE ypaBHEHUsl peakiuil. CBoiicTBa KHCIIOT, OCHOBaHUH U COJEil B CBETE
MPEACTABICHUN 00 SJIEKTPOJIMTHYECKON aucconuanui. KadecTBEHHBIE peakIWu Ha HOHBI
[TonsiTHe 0 rupoONIN3€E CONEN.

Xumuueckuii IKcnepumenm: O3HAKOMJIIEHHE C MOJCISAMHM KPUCTAUIMYECKUX PEHICTOK
HeOPFaHI/I‘—IeCKI/IX BCIIICCTB —

METAIJIOB M HeMeTalsioB (Tpadura W amMasa), CIOXKHBIX BEHIECTB (XJIOpHIAa HATpHs),
UCCIICTIOBAHNE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW peaklUd OT BO3ACUCTBUS PAIUUYHBIX
(hakToOpoB, MCCIIEIOBAaHUE JJICKTPOIPOBOJHOCTH PACTBOPOB BEMISCTB, IpOIecca JTUCCOIUAIIIN



KHUCJIOT, IIejao4Yell U cosiell (BO3MOXHO HCIOJIb30BaHUE BHUAECO MAaTE€pUANIOB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIINX TPU3HAKU MPOTEKAHUs peaklUuil MOHHOTO oOMeHa (oOpa3oBaHue
ocajZika, BBIJENEHHE Tra3a, OOpa30BaHUE BOJbI), OIBITOB, WIIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA (TrOpeHue, peakiuu pa3iokKeHHs, COCIMHEHHS),
pacro3HaBaHME€ HEOPraHMYECKHX BELIECTB C IIOMOIIbIO KAYECTBEHHBIX PEAKLMA Ha HOHBI,
pellIeHne SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/jibl 1 UX COeIUHEHUA

OOmast xapakTepucTuka TranoreHoB. OCOOCHHOCTH CTPOEHUS AaTOMOB, XapaKTepHBIC
crerieHu okucieHus. CTpoeHrne M (PU3MUYECKHE CBOMCTBA MPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYEeCKHEe CBOWCTBAa Ha MpuUMeEpe XJopa (B3aMMOJACWCTBHE C METajulaMd, HEeMeTaJUlaMu,
miesoyamu).  Xnoposogopond. ConsHas KUCIIOTa, XMMMUYECKHE CBOWCTBA, IIOJY4YEHHUE,
npuMmeHnenue. JleificTBue xjaopa 1 XJIOpOBOJIOPO/a Ha OpraHu3M 4esioBeka. Baxknelme Xaopuabl
U X HaXO0XJEHUE B IPUPOJIE.

Oo6mass xapakrtepuctuka syeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MYECKHE CBOMCTBA IMPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJITIOTPONHBIE MOAU(DUKAIMKN KHUCIOPOAa M Cepbl. XMMHUYECKHE CBOWMCTBA
ceppl. CepoBoziopoA, CTpoeHHe, (U3HUECKHe U XUMUYeckue CBOMCTBA. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (pU3MYecKHue W XMMHUYECKHE CBOWMCTBA
(obO1mpe Kak mpeAcTaBUTENS Kiacca KUCIOT U creluduieckre). XMMHUUECKUE PeaKkIiuu, JIexKalue
B OCHOBE IPOMBIIIIEHHOTO Ccroco0a MONy4eHUsl CepHOM KucioThl. [IpuMmeHneHnue cepHoit
kucinoThl. CoNu CepHOM KUCIIOTHI, KAaUeCTBEHHAs! peakuus Ha cynbdar-non. Haxoxaenue cepsl u
e¢ COeIMHEHUH B Mpupojae. XUMHYECKOE 3arpsi3HEHHUE OKpYKAroUIEH Cpenbl COeAMHEHUSMU
cepbl (KUCIOTHBIE I0K/IU, 3arPA3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPALCHHS.

OOmast xapaktepuctuka »371eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTpPOEHHsI AaTOMOB,
XapaKTepHbIE CTENEHH OKUCIEHMs. A30T, pacHpoCTpaHEHHWE B NpUpoLEe, (PU3NYECKUE U
Xxummuueckue cpoiictBa. KpyroBopot azota B npupoje. AMMHAK, ero (pu3ndeckue 1 XUMUYECKHe
CBOWCTBA, MoTy4yeHue 1 npumMeHenue. Coau aMMOHMS, UX (GU3NYECKHEe U XMMUYECKHE CBOMCTBRA,
npuMeHeHrue. KauecTBeHHass peaklysi Ha MOHbI aMMOHHS. A30THasi KHUCIIOTa, €€ IOJIy4eHHUE,
¢u3nueckue M XMMHYECKHE CBOMCTBa (00IIME KakK TMpeICcTaBUTENs Kjacca KHUCIOT M|
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJNEH aMMOHHUS B KAauyecTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHU4YeCKOoe 3arps3HEHUE OKPYKAIOIIEeH Cpebl COSTUHEHUSIMU a30Ta (KUCJIOTHBIE
JIOXK/IM, 3arpsi3HEHUE BO3/yXa, MOYBBI M BOJO0EMOB). Pochop, ammoTponmHble MOIUPHUKALMN
docdopa, dpuznueckue u xummuueckue cpoirictsa. Oxcun pocdopa (V) u pocdopnas kuciora,
¢u3nueckue M XUMHUECKHE CBOMCTBA, moiydeHue. Mcmonp3oBaHue ¢(ocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapakTtepuctuka d31aeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIIEHUS. YTIEepo/l, aJUIOTPOIHbIE MOIU(HUKAIMU, PACIIPOCTPAHEHUE B
npupoze, pusndeckne 1 XMMHUECKHe cBoicTBa. Ancopouus. Kpyrosopot yriaepoaa B mpupoe.
Oxcuapl yraepona, ux (GU3nYeckue U XUMHUECKUE CBOMCTBA, JACHCTBUE HA KUBBIE OPraHU3MBI,
NOJTyYeHHE U TPUMEHEHHEe. DKOJOrHYecKrue Mpo0sieMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TI100aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIA 3 QeKT. YroibHas KHUCIOTa U €€
COJM, UX (U3MYECKHEe U XMMHUYECKHE CBOWMCTBA, MOJydyeHHE M NpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHaT-uoHbBL.  Mcmonb3oBaHue — KapOOHAaTOB B OBITY, MEAMIIMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.



[lepBoHauabHBIC MOHATHS 00 OPraHWYECKHUX BEIIECTBAX KaK O COCAMHEHUSX YIiiepoja
(Meran, »TaH, OTWIEH, AaUETWUIEH, ATaHOJ, TJIHUIEPUH, YKCycHass Kucinora). [Ipupoanbie
UCTOYHUKU YTJICBOJOPOJOB (Yrojib, MPHUPOIHBIA Ta3, HE(Th), MPOAYKTH HUX NepepadOTKU
(6eH3uH), UX poJb B OBITY U MPOMBINIIIEHHOCTH. [ToHATHE 0 OMOTOTHYECKN BaXXKHBIX BEIICCTBAX:
XKHUpax, OelKkax, yIrJeBoJax — M WX pOJIM B JKM3HM 4YelOBeKa. MarepuaiabHOE EIMHCTBO
OpTraHU4YCCKUX U HCOPIraHNYCCKUX COCHHHGHHﬁ.

Kpemuuii, ero ¢usuveckue W XHMHUYCCKHE CBOWCTBA, IOJIYYCHHE M TPHUMEHCHHUE.
Coenunenuss kpemHuss B mnpupone. OOmme mnpexncraBieHuss o0 okcumae kpemuus (1V) wu
KpeMHUEBOU kucioTe. CHIIMKATHI, HX UCTIOJIb30BaHUE B OBITY, B TPOMBINIJICHHOCTH. BaxkHeiinme
CTPOMTENBHBIC MaTepHallbl: KEepPaMHKa, CTEKJO, IIEMEHT, OCTOH, jeie300eToH. [IpoGiemsl
0€30I1aCHOT0 MCITOJIb30BaHHS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

n3yueHue o0pas3loB HEOPraHMYECKUX BEILECTB, CBOWCTB COJITHOM KHCIIOTHI, IPOBEACHUE
KAueCTBEHHBIX PEaKIUi Ha XJIOPUI-HOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHUS, OMBITHL,
oTpakaromue (U3NIECKUe W XMMHUYECKHE CBOWCTBA TAJIOTEHOB W MX COCAMHEHUH (BO3MOXHO
UCIIOJIb30BaHUE BUCOMATEPHUATIOB), O3HAKOMJIEHHE C 00pasllaMd XJIOPUIOB (TaJIOT€HUIOB),
O3HAKOMJICHHE C o0pa3mamMu cepbl M €€ COCIUHEHUSMHU (BO3MOXKHO HCIOJIB30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHUE Tpolecca OOyrJiMBaHUS — caxapa IOJ  JeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUY€HHUE XMMHUYECKUX CBOWCTB pa30aBICHHOW CEepHOMN
KHCJIOTHI, TIPOBE/ICHNE KAaUYeCTBEHHON peakuuu Ha cynb(ar-uoH W HAOIIOJCHHWE MpHU3HAKa €¢
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMH CBOMCTBaMM a30Ta, (ochopa U HX coelnuHEHUI
(BO3MOYHO HCIIOJIb30BaHUE BUAEOMATEpUAIoOB), 00pa3iiaMu a30THBRIX U (HochHOpHBIX YIO0OpEeHHUIA,
nojy4yeHue, coOupaHue, paclo3HaBaHWE W M3yYCHHE CBOWCTB aMMHAKa, IPOBEICHHE
KaueCTBEHHBIX peakluii Ha HOH aMMOHHUS U PochaT-uoH U U3yUYeHHE MPU3HAKOB UX MIPOTEKAHMUS,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHON a30THOW KHUCIIOTHI C ME/bI0 (BO3MOYKHO HCIOJIb30BaHHE
BUZCOMATEPHAJIOB), W3YYCHHE MOJENel KPHUCTAUIMYECKUX pPEmETOK anMasa, Tpadura,
byniepeHa, 03HaAKOMIJIEHHE C MPOLIECCOM aACOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YyIJIEM W YCTPOMCTBOM MPOTHBOTas3a, IMOJy4eHHE, COOMpaHHe, pACIO3HABAHWE W W3y4YCHHE
CBOICTB YTJIEKHUCIIOTO Ta3a, MPOBe/IeHNE KAUeCTBEHHBIX PEeakIii Ha KapOoHAT U CHIIMKAT-HOHBI
U W3yYeHHE TPHU3HAKOB WX MPOTEKAHHs, O3HAKOMIIEHHE C TMPOAYKIUEH CHIIMKATHON
NPOMBIIIJICHHOCTH, PEIIeHHE SKCIIEPUMEHTABHBIX 33/1a4 10 TeMe «BakHeimme HeMeTamsl 1
UX COCTUHEHUS.

MeTajibl M UX COEAMHEHHS

OOmiasi XapakTepUCTUKAa XHMHUYECKUX JJIEMEHTOB — METaNIOB Ha OCHOBaHUM UX
nosio>keHus B Ilepuoanueckoit cucteme xumMuueckux eMeHToB 1. M. MenneneeBa u cTpoeHus
atomoB. CTpoeHHME MeTaIOB. Metalmmdeckas CBs3b M METAJUIMYECKas KpUCTAIUIMYECKas
pemeTKa. DJIEKTPOXUMUYECKUN PSAl HAMPSHKEHUH MeTauioB. DU3HYECKHEe W XUMUUYECKHE
cBoiicTBa MeTayuioB. O01Me crnoco0bl MonydeHus: MeTauioB. [ToHATHE O KOPPO3UM METAIJIOB,
OCHOBHBI€ CITOCOOBI 3aIlIUThI UX OT KOppo3uu. CruiaBsl (CTajb, YyTyH, JIOPATIOMUHUM, OpoH3a) 1
UX MPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH.

[Ileounble MeTauIbl: noJI0KeHUE B [leproguyeckoit cucteMe XUMHYECKUX AJIEMEHTOB /.
N. MeHnpneneeBa, CTpOCHHE MX aTOMOB, HaxoXKJeHHE B npupoze. dusznyeckne M XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIIbI U THAPOKCHUIBI HAaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U X COCIMHEHUM.



[IlenouyHO3eMENBHBIE METAJIIBI MAaTHUN U KaJblMii: TonokeHue B [lepronnueckoit cucreme
xumuueckux aemeHtoB JI. M. MeHneneeBa, CTpOCHHE MX aTOMOB, HAaXOXKJICHHE B MPHUPOIE.
dusnyeckue 1 XMMHUUCSCKUE CBOMCTBA MarHus M Kanbliusd. BakHEHIIMe COCIMHCHUS KalbIUA
(oxcua, TUAPOKCHUL, o). KECTKOCT BOBI M CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHMi: mosioxkeHue B llepumoamyeckoil cucreme xuMHYeckux syemeHToB J[. .
MeneneeBa, CTpoeHHE aTOMa, HaXOXxAeHUE B npupoje. Pu3ndeckue U XMMUUYECKHE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMIHHUSL.

Keneso: mnonoxenne B Ilepuonnueckoi cucreme Xumuyeckux daemenroB J[. H.
MeHeneeBa, CTpoeHHE aToMa, HaXOXICHHUE B mpupoje. Puznveckne u XMMUYECKHUE CBOWMCTBA
xene3a. Okcuasl, ruapokcuasl U conu skenesa (1) u skemesa (I1), ux cocras, cBoiicTBa M
MOJTyYCHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IlaMyi METAJLIOB | CIIABOB, UX (PU3NICCKUMHU CBOWCTBAMH,

U3YYEHHE PEe3yJbTaTOB KOPPO3UM METaUIOB (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O0COOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAJIBIIUS M HATPHSI C BOJIOW (BO3MOYKHO MCIOJIB30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEJOBAHUE CBOMCTB KECTKOW BOMBI, Ipollecca TOpEeHHUs jkele3a B
KHUCTIOpoJie  (BO3MOXHO  HUCHOJb30BAaHUE  BHJIEOMATEPUANIOB), MPHU3HAKOB  MPOTEKAHUS
KAueCTBCHHBIX PEAKIM Ha MOHBI: MarHWs, KaJIbIUs, aTlOMUHUS, ITUHKA, *xkeme3a (1) u sxenesa
(1), meau (1), HabarOMEHHE M ONMCAHME MPOIECCOB OKPAIIMBAHUS IIAMEHH MOHAMHU HATPHS,
Kamusl U Kajblus (BO3MOXKHO HCIOJB30BAaHUE BHJICOMATEPUAIIOB), UCCIICOBAHHE aM(POTEPHBIX
CBOMCTB THJIPOKCHJIa AIFOMHHHUS ¥ THAPOKCUIA IIMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 337249 TI0
TeMme «BakHeume MeTallibl U UX COCIMHEHUS.

XuMHus M OKpyXKaoLas cpeaa

BemectBa n Marepuajibl B IMOBCEIHEBHOM JKHM3HU YEIIOBEKa. be3omacHoe HCIIOIb30BaHUE
BCIICCTB M XHMHUYCCKUX peaKquI B 6BITy. HepBa;I InoMoIb IMIpu XUMHUYCCKUX OXKOrax Hu
OTpaBJICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaloIllel cpelibl (MpeaenabHas A0NMyCcTUMas KOHLEHTpalus
BerecTs, ganee — [1JIK). Poib xumun B pereHun 3K0I0rn4eckux npooiem.

Xumuueckuii IKcnepumenm: WU3y4eHHE O0Opa3lOB MaTepualoB (CTEKIIO, CIIJIaBBI
METaJlIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

Mesicnpeomemmuwie ceasu

Peanuzaiust MeXNpeaMETHBIX CBSI3eM MPH M3YYEHUM XUMHUU B 9 Kilacce OCYILIECTBIISIETCS

YCpe3 UCIIO0JIBb30BAHUEC KAaK O6HH/IX €CTCCTBCHHO-HAYUYHBIX HOHSITI/II\/'I, TakK 1 HOHHTI/II\/’I, SIBJTFOIIINX CS
CUCTEMHBIMH JJIA OTACIIBHBIX NPEAMETOB €CTECCTBCHHO-HAYUYHOTI'O TUKJIA.

OO011ue ecTeCTBEHHO-HaY4YHbIE MTOHATHS: HAYYHbIN (haKT, TUIOTE3a, 3aKOH, TEOPHs, aHATU3,
CHHTE3, KJaccu(UKalus, MNEpUOJUYHOCTb, HAOIIOJACHUE, OSKCIEPUMEHT, MOJeITUPOBaHHE,
U3MEepeHe, MOJIENb, SIBIICHNE, TApPHUKOBBIN 3D PEKT, TEXHOIOT s, MaTepHAaIbl.

®usmka: wmarepus, aroM, DOJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, OJICKTPUYECKUN  3apsjd, MPOBOJHUKH, IIOJYIPOBOJHUKH,



TUAIIEKTPUKH, (POTOZTIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHME BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIMYECKAss PEIICTKA, CIUIaBbl, (U3NYECKUE BEITUYHHEI,
€IUHULIbI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TIJIAHETHI, 3BE3/1bI, COJHIIE.

Bbuonorusi: ¢orocunTes, apixanue, Ouocepa, dKOCHUCTEMAa, MUHEpAIbHbIE YIOOpeHus,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, rtumpochepa, MUHEpabl, TOpPHBIE MOPOJIbI, IOJE3HbIC
HCKOIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

3. TemaTHUeCcKOE INIAHUPOBAHUE, B TOM YHUCJIC C YIETOM paﬁoqeﬁ NnmporpaMmbl BOCIIMTAHUSA

TemaTuueckoe IUIAHUPOBAHUC 110 XHUMHUH JIA 8-9 KJaccoB COCTaBJICHO C Y4eTOM pa60qel71
[mporpaMmbl  BOCIIMTAHHA. BocnurarensHbIi INOoTCHOHUAJI1 JAAaHHOI'O y‘IC6HOFO npeamMceTa

obecreynuBaeT peam3anuio CICAYIOINUX M[CJICBbIX MPUOPUTETOB BOCIIMTAHUA o6yqa}om1/1xc;1
000

CO31aHHuC 6HaFOHpI/IHTHBIX YCJIOBI/Iﬁ U1 pa3sBUTHA COLHAJIBHO 3HAYUMBIX OTHOIIICHUH
MIKOJIbHUKOB, U, IIPEKIAC BCETO, HECHHOCTHBIX OTHOIIICHUH

1.x npupolie Kak HUCTOYHUKY JKM3HM Ha 3emile, OCHOBE CaMOI0 €€ CyILEeCTBOBaHUS,
HYKJAIOIIeHcs B 3allIUTE ¥ MOCTOSIHHOM BHUMAHUM CO CTOPOHBI YEJIOBEKa;

2.X 3HAaHUSAM KaK MHTEJUICKTYaIbHOMY pecypcy, obecneunBaronieMy Oyayliee yelloBeKa, Kak
pe3yabTaTy KpOIOTIMBOrO, HO YBIEKATEIbHOIO y4eOHOT0 TPYAa;

3. K 370pOBBIO KaK 3aJIOTy JIOJITON W aKTHBHOM XH3HH Y€JIOBEKa, €r0 XOPOIIETr0 HACTPOSHUS U
ONTUMHUCTUYHOTO B3IJIs1a HA MUD;

4.k camuM ce0e Kak X035i€BaM CBOEH CyIb0bl, CAMOOIPEIESIOINMCS U CaMOpeaIn3yIOIUMCS
JTUYHOCTSIM, OTBEYAIOIIIUM 33 CBOE COOCTBEHHOE OymyIiee.

S.
8 KJIIACC
Neri/m| HaumenoBaHue paznena KonnuecTBo yacos

Pasznea 1. [lepBoHayanbHble XUMHYECKHE OHATHUSA

1.1 [Xumus — BaxxkHag 00J1acThb 5
€CTECTBO3HAHUS U TTPAKTHUECKOMN
eATEeIbHOCTH YeI0BEKA

1.2 |BemiecTBa U XHMHUYECKHAE PEAKITUN 15

HToro 1o pasueny 20

Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHMYECKHUX BeleCTB




2.1 [Bo3ayx. Kucmopos. 6
[MousiTre 00 oKcHIax

2.2 |Bomopon.Ilonsitue o Kucinorax u 8
COJIAX

2.3 |Boma. PactBopsl. [lonsarue 06 5
OCHOBAHMAX

2.4  |OCHOBHBIE KJIacChI 12 4 (11+19 u3 pe3epna )

HEOPraHUYECKUX COCIUHEHUI

Htoro mo pazaeny 31

Pasnen 3. llepuonnueckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 3J1eMeHTOB /1.
. MenneneeBa. CTpoeHne aToMOB. XMMHYeCKasi CBA3b.
OKHMCIUTEIHLHOBOCCTAHOBUTEIbHbIE PeaKIIUN

Neri/ij HammenoBanue paznerna KommuecTBo 4acos

3.1 |Ilepuoamueckuii 3aKOH U 7
Ilepuonnueckas cucrema

XUMHUYECKUX 3jieMeHToB 1. 1.
MenneneeBa. CtpoeHue aroma

3.2 | Xumudeckas CBS3b. 10 u (8+2 4 u3 pe3epna)
OKHCITUTEIIEHOBOCCTAHOBUTEIILHEIC
peakuuu

Hroro no paszneny 17

OBIIEE KOJIMYECTBO YACOB I10 68
[TPOT'PAMME

9 KUIIACC

Ner/m|  HammeHnoBaHme pasziena KonuuectBo 4acos

Paspnen 1. BemecTBo 1 XuMH4YecKHe peakIul

11 |IloBTOpeHwue u 5
yri1yOJeHue 3HaHUH
OCHOBHBIX Pa3JIeNIOB Kypca

8 Kiacca

1.2 |OcuHoBHbIE 4
3aKOHOMEPHOCTH
XUMHYECKUX PEaAKIUi

1.3 |DnextpomuTHyeckas 8
JUCCOIHATIHS.
XUMHYECKHE PEaKIHU B
pacTBopax

Htoro mo pazaeny 17




Pa3gen 2. HemeTaaabl M HX COeIUHEHU ST

2.1

OOm1ast xapaKTepUCTHKA
XUMHUYECKHX 3JICMEHTOB
VIIA-rpynms. ["anorens

2.2

OOm1ast xapaKTEepUCTHKA
XUMHAYECKHX 3JICMCHTOB
VIA-rpynmel. Cepa u e¢
COCIMHEHUS

2.3

OOm1ast xapaKTepUCTHKA
XUMHAYECKHX 3JICMEHTOB
VA-rpynmnsl. A3o0T,
dhocdhop 1 ux coenMHEHHS

2.4

OOm1ast xapaKTepUCTHKA
XUMHAYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHHI U UX
COCMHEHUS

9 4 (8 y+1 4 u3 pezepna)

Nerr/mt

HaumenoBanue pasznena

KonnyectBo yacos

Uroro no pazgeny

26

Pa3zgen 3. MeTaJibl M X COCIUHEHU S

3.1 | OOwwue cBoiicTBa 4
METAJIOB
3.2 |BaxHellmme MeTALIBI H 16

HUX COCINHCHUA

Hroro no pazneny

20

Pa3nen 4. Xumus n okpy:kawomasi cpeaa

41

BemectBa n MaTcpHraJibl B
JKHM3HHU 4YCJIOBCKA

5 u (3 u+2 4 u3 pezepna)

Hroro no paszneny

OBIII

EE KOJIMYECTBO

YACOB I10 [TIPOI'PAMME

68

IIpoBeneHne HHCTPYKTAMXKEH M0 TEXHUKE 0€30MACHOCTH € 00513aTEeJIbHOM 3alIUCHI0 B

JKypHaJe:

v

Ha MepPBOM ypPOKe MepBOro moJiyrogusi-BBOAHbIA HHCTPYKTAXK 110 TeXHUKE

0e3omacHOCTH

HA NIePBOM YPOKE BTOPOI'0 MOJYIrOAMsA-NIOBTOPHBIN HHCTPYKTAXK 110 TEXHUKE

0€30MacHOCTH




v [pH BBINOJHEHUH MPAKTHYECKHUX PA0OT-MHCTPYKTAXK MPH MPOBETCHHH

NPaKTHYeCKOoil padoThI
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