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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o yueOHOMY mpenMery «Xumus» 0a30BbIii ypOBEHb IS
oOyuaroruxcs 8-9 KiaccoB Ha ypOBHE OCHOBHOTO OOIIero o0pa3oBaHUs COCTaBIICHA
HAa OCHOBE TpeOOBaHMM K pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTebHOU
IporpaMMbl OCHOBHOTO 0011ero oOpasoBanusi, npeactaBieHHbx B @I'OC 00O, a
TakkKe Ha OCHOBE (efepanbHON pabouell mporpaMmbl BOCIHTAHUS U C y4ETOM
KOHIIETIIIMK TpenojaBaHusi y4eOHOro mnpeaMera «XuMHUsS» B 00pa30oBaTeIbHBIX
oprannsanusx Poccuiickon denepannn.

[Iporpamma 1o XuMuUU JAET MPEACTABICHHE O LENAX, OOLIEeld CTpaTeruu
oOy4eHHUsI, BOCIIUTAHUS U PA3BUTHS 00YUAIOIIUXCS CPEJICTBAMU YUYE€OHOTO MpEeaMETa,
yCTaHaBIMBAaeT 00s3aTeIbHOE MPEIMETHOE  COJAEp’KaHWe, MpPeayCMaTpUBAET
pacrpeneneHue €ro Mo KijaccaM M CTPYKTYpUPOBaHUE MO pas3ielaM W TeMam
MporpaMMbl IO XHMHUHU, ONPEAEISET KOJHWYECTBEHHbIE U  KAaYECTBEHHBIC
XapaKTEPUCTHKU COJEPKAHMS, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh H3yYEHHUS
XUMUHU C YYETOM MEKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JJOTUKH Y4eOHOTO
Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaroIMXCs, OMPEeiseT BO3MOKHOCTU
npeaMeTa Ui peanu3aldd TpeOOBaHWM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenpHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHUs, a TaKKe
TpeOOBaHMI K pe3ynbTaTaM 00y4YeHHs XUMHUHU Ha YPOBHE Leel n3yyeHus npeaMera
U OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOM JAEATEIbHOCTH OOYyYarolerocs o
OCBOCHHIO YYEOHOTO COJEPKAHMUS.

3HaHUE XUMHUHU CIYXXUT OCHOBOM g (GOpMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aroIerocs, ero nNpeJCcTaBICHU 0 MaTEepPUATTLHOM €MHCTBE MUPA, BAKHYIO POJIb
UTPalOT GOpMUPYEMbIE XUMHUEH TPEICTABICHUS O B3aMMOIIPEBPALICHUSX SHEPTUH U
00 DBOJIOLMUHU BEIIECTB B MPHUPOAE, O MYyTIX PELIEHHUs TMOOAIbHBIX MpodieM
YCTOWYHMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOW, DHEPIETUUYECKOM, MHUILEBOM H
AKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHCHHUS.

N3ydenue xumuu:



CIIOCOOCTBYET  peajau3allii  BO3MOXKHOCTEH IS CaMOpPa3BHUTHS |
(dhopMHUpOBaHUS KyJIbTYpPHI JMYHOCTH, €€ 00IIeH 1 (PyHKITMOHAITBHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Jaronmmxcsi, HABBIKOB WX  CaMOCTOSTEIBHOW  y4eOHOM  JESATEIHHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX KakK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM JESITEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM
ATaroM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIINXCS;

crocoOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHONIIEHUS K €CTECTBEHHO--
Hay4YHbIM 3HaHHSIM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B DKOJOTHYECKOE
00pa3oBaHUE O0YUYAIOIUXCSI.

Jlanubple HampaBiieHUsT B OOYYEHUH XUMHUHU OOECIIEUMBAIOTCS CrenU(PUKO
colepkaHusi ~ y4eOHOro  TpeaMeTa,  KOTOpPbIM  SIBJISIETCS  IEIaroruyecKu
aJanTUPOBAHHBIM OTpakeHHMEM 0a30BOM HAyKHM XMMHH Ha ONPEAEIEHHOM JTamne e
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI'O OOIEro oOpa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl TE€PBOHAYAJLHBIX TOHSITHI XWMHH, OCHOB
HEOPTraHMYECKOW XWMHM W  HEKOTOPBIX  OTAENbHBIX 3HAYMMBIX  MOHSATUU
OPTraHUYECKON XUMHH.

CtpykTypa coiepKaHus MPOTPaMMbl MO XUMHUHM CPOpPMHUpPOBaHA HA OCHOBE
CHUCTeMHOro mnojxoaa k e€ wusydeHuto. ConeprkaHue CKIQJAbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM DJIEMEHTE M BEILIECTBE U CUCTEMbI OHATHUN O XUMHUUYECKOM
peakimu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHW30BaHbl TI0  TMPHUHIUITY
MOCJIEA0OBATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUECKUX IMPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona JI. . MeHnaeneeBa Kak OCHOBHOI'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

- Hpe,Z[CTaBJICHI/IfI 00 BHGKTpOHHTH‘ICCKOﬁ Arucconuranun BEIICCTB B PaCTBOpaAX.



Teopernueckue 3HaHUSA pPACCMAaTPUBAIOTCS HA OCHOBE 3MIIMPHYECKHU
MOJIyYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEAOBATEIBLHO OT OHOTO
YPOBHS K JIpYyIOMY, BBIIOJIHSSL (DYHKIIMM OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUSA U BO3MOXXHOCTEW MPAKTUYECKOIO0 MPUMEHEHUS U MOJYYEHUS H3YYaeMbIX
BELIECTB.

OcBoeHMe mporpaMmbl 1O XUMHHU  CHOCOOCTBYET  (HOPMHPOBAHUIO
IIPEACTABIICHUS] O XMMUYECKOW COCTABILIIOLIECH HAyYHOU KapTUHBI MUpPA B JIOTUKE €€
CUCTEMHOM MPHUPOJBI, [IEHHOCTHOIO OTHOLIECHUS K HAYYHOMY 3HAaHHUIO U METOJaM
MO3HaHUA B Hayke. M3yueHne XuMuu MpOUCXOAUT C MPHUBJICUEHUEM 3HAHUM U3 paHee
M3Y4YEHHBIX Y4eOHBIX peaMeToB: « OKpyxaromuid Mupy», «buonorus. 5—7 Kiacce»
«Duszuka. 7 Kaacey.

[Ipy w3ydeHHMH XUMUU NPOUCXOJUT (POPMHUPOBAHME 3HAHUA OCHOB
XUMHUYECKON HayKu KakK O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, IMPaKTUYECKOU
NESATEIBbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIBTYpHI. 3azayda
y4eOHOIr0 MpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMUYECKUX 3HAHUU —
BOXXHEHIIMX (DAKTOB, TOHATHMH, 3aKOHOB U TEOPETHUYECCKUX TIOJIOKEHUU, TOCTYITHBIX
00001LIeHNIT MHPOBO33PEHYECKOIO XapakTepa, fA3blKa HAyKd, B NPHOOMICHUH K
Hay4YHbIM METOJAM IIO3HAHMS NPU U3YYEHUHU BEIIECTB M XMMHUYECKUX DPEAKLUM, B
(OpMUPOBAHUU U PAa3BUTHH MMO3HABATEIBHBIX YMEHUN M UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON M Y4eOHO-HCCIIEOBATENbCKON NeATEIbHOCTH, OCBOCHHM IPaBUII
0e3011acHOr0 OOpaIeHUS C BEIICCTBAMH B TTOBCEIHEBHOM KU3HH.

[Ipy u3yyeHMM XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMs Ba)KHOE
3HaUY€HUE MPUOOPENH TaKUE 1IEJH, KaK:

— (opMupoBaHME WHTEUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBLHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJEHHOCTb OOyYEeHHMs] Ha  CHUCTEMaTU4YecKoe  MpHOOIIEeHUE
oOydaromuxcsi K CaMOCTOSITENIbHOM MO3HABaTEJIbHON JEATENbHOCTH, HayYHBIM
METOJaM I03HaHus, (POPMHUPYIOIIMM MOTHUBALIMIO M pa3BUTHE CIOCOOHOCTEW K

XUMUH;



— obOecrnieyeHre yCJIOBHUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OO0yJarOUTUMMCS
OMbITa Pa3HOOOPA3HOW JEATETHLHOCTH, TO3HAHUS W CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOUIMX YHUBEpPCAaJbHOE 3HAYCHUE s
Pa3IUYHBIX BUJOB €SI TEIILHOCTH;

— (QopmupoBanue oOuEell QYHKIUOHAIBHOW M  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSCHATH U OLICHUBATH SIBICHUS OKPYKAIOIIETO
MUpa, UCTIOJIb3Ys 3HAHUS U OMBIT, TOJYYSHHbIC MPU U3YYCHUU XUMHUH, IPUMEHSTh UX
MIPH peIIeHUH TIPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH JACSITEIBHOCTH;

— hopMHupOBaHKE Y 00YJIAIONTUXCSI TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUW [JIs1 BBIPAOOTKH SKOJOTHYECKU I1€eCO00pa3HOro
MOBEJICHUS B OBITY M TPYJIOBOM ACATEIHHOCTH B IEISIX COXPAHCHHS CBOETO 370POBBS
Y OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

—pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHs OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpPY NMPO(UIIL U HANTPaBICHHOCTH JalbHEHIIEro 00yUeHus.

OO11ee yncIo YacoB, OTBEACHHBIX IS H3yUYCHUS] XUMUH Ha YPOBHE OCHOBHOTO
oOmiero oOpa3zoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 daca B

HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O IPEIMETA «XUMMU»

JIMYHOCTHBIE PE3YJIBTATBI

1)naTrpuoTHYECKOro BOCIIMTAHMS

LHEHHOCTHOT'O OTHOILLIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACJIEIUI0, TIOHMMaHUs 3HA4YCHUS XUMUYECKOWM HAyKM B KU3HH
COBPEMEHHOT0 OO0IIEeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEpHOW HHpOpMammenr o
MEPENOBBIX JOCTHKEHUSX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEICTABJICHUS] O COLMAJIBHBIX HOPMax M MpPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUI B KOJUJIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yueOHO-HCCIIEIOBATEIHCKOM, TBOPUECKOM U JIPYTUX BUAX JIEATEILHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOM JIE€SITEIBHOCTH TMPU  BBIMOJHEHUU
y4eOHBIX, TMO3HABATEJIBHBIX 3aJ]a4, BBINOJHEHUH XHUMHUYECKHX JKCIICPUMEHTOB,
CO37IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO M B3aUMOITOMOIIIH
B IIpoIlecce ITOM y4eOHOM JesTeTbHOCTU, TOTOBHOCTH OIIEHUBAaTh CBOE MOBEACHUE U
MOCTYIIKA CBOMX TOBAPUIIEN C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEACTBUM ITOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI' 0 MIO3HAHUSA:

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU W COCTABISIONINE
OCHOBY JUIsl TIOHUMAaHUSl CYIIHOCTA HAay4YHOW KapTHHBI MHpPA, MPEACTABICHUS OO0
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
NIPUPOJHOM CPEAOM, O POJIM XUMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHHE HOBBIX 3HAHUM IO
XUMUH, HEOOXOJIUMBbIC sl OOBSICHEHHUS HAOIIOJaeMbIX MPOLIECCOB U SBJICHUH,
MO3HABATEIbHOM, WH(POPMAIMOHHON W YHUTATEIbCKOW KyJIbTYypbl, B TOM YHCIIE

HaBBIKOB  CaMOCTOSITEJIbBHOM palOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPaTypoO, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBaMU  HH(OPMALMOHHBIX
TEXHOJIOTHUH;

UHTEpEeC K OOYUYEHUI0 U [03HAaHHUIO, JI0003HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTB K CaM000pa30BaHUI0, MPOEKTHOM U MCCIIE0BATENBCKON NEATEIbHOCTH,
K OCO3HAHHOMY BbIOOPY HalpaBJIE€HHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4)popMupoBaHUA KYJIbTYPbI 310POBbS.

OCO3HAHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3JI0pOBBIO, YCTAaHOBKM Ha 3[0pOBBIH 00pa3 JKHW3HHM, OCO3HAHHE IMOCJIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YHIOTPEOJICHHS AIKOTOJsl, HAPKOTHKOB, KypeHHs),
HEOOXOAMMOCTH  COOJIOJEHUsT MpaBWwi  0€30MacHOCTH TOpH  OOpalieHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM KU3HH;

S)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MpoQeccuil U TpyJa pa3iuyHOro poja,
YBaXXECHHUE K TPYAY U pe3yibTaTaMm TPYIOBOHM JIEATEIBHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS PEIMETHBIX 3HAHUI 110 XMMHUHU, OCO3ZHAHHBIA BBIOOP MHIUBUIYAIbHON
TPAeKTOPUM NPOAOIKEHUS 00pa3oBaHUs C Y4YE€TOM JIMYHOCTHBIX MHTEPECOB WU
CIOCOOHOCTH K XMMHHU, OOUIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEUIHOM
npo(hecCHOHANBHON AESITENbHOCTH M Pa3BUTUS HEOOXOIWMBIX YMEHUM, FOTOBHOCTb
a/IalTUPOBATHCA B MPO(ECCHOHATIBHOM cpenie;

6)3K0J10r14eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKH 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJE KAK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIEeCTBOBaHMUS, IOHUMAHUE IIEHHOCTH 3J0pPOBOIO M
O0e3zomacHOro oOpa3a JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nuecKkoMy M TICHUXHYECKOMY 30POBBIO, OCO3HAHHME ILIEHHOCTH COOJIOICHUS
npaBuil 0€30MacHOro MOBEICHUS MpU paboTe ¢ BEIIeCTBaAMH, a TAKKE B CUTYyallUsX,
YTPOXKAKOUIUX 310POBBIO U KU3HU JHOJEH;

CHIOCOOHOCTH TMPUMEHTh 3HAHMS, IMOJIydaeMble NMPU H3yYEHUU XUMUU, IS
pelIeHus 3a7a4, CBA3aHHBIX C OKPYXKAIOLIEW NPUPOAHON CPENOH, IS IOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpbl, OCO3HAHUS  IJ00AJbHOrO  XapakTepa

OKOJIOIT'MYCCKHX HpO6JI€M )41 HYTeﬁ UX PpCIICHUA IMOCPECACTBOM MCTOAOB XHMHHU,



JKOJIOTUYECKOTO0 MBIIUJIEHHS, YMEHUS PYKOBOJCTBOBATBHCS UM B I0O3HABATEIbHOM,
KOMMYHHKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Ba3oBnle Jjornyeckue a1eiicTBUA:

YMEHHUS HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IIPU OCBOCHUU
3HAHUW: PACKPHIBATh CMBICT XHUMHUYECKUX TOHSTUH (BBIACISITH UX XapaKTEPHBIC
IPU3HAKU, YCTAaHABIMBATh B3aMMOCBSA3b C JPYTUMH IOHATHSMHU), HCIOJIH30BATh
MOHATUS 11 OOBSICHEHUS OT/IENbHBIX (DaKTOB W SIBJICHUM, BHIOUpPATh OCHOBAHUSA U
KpUTepUH ISl KJIacCU(PUKAIMA XUMHYECKUX BEHIECTB M XUMHUYECKUX DPEaKIIHii,
yCTaHABJIMBaTh IPUYMHHO-CJICJICTBEHHBIE CBS3W MEXIYy OOBEKTaMH H3y4CHUS,
CTPOUTH JIOTUUECKUE PACCYyXACHUSA (MHAYKTHUBHBIC, NETYKTUBHBLIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKIIOUCHUS

yMEHHE TPUMEHSATH B IIpOIecCe IO3HAHUS TOHATHA (IpeAMETHBIE |
METanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCIOJIb3yeMbI€ B XUMUH,
peoOpa3oBLIBATh MIUPOKO MPUMEHSEMBIC B XMMHHU MOJICIIBHBIC TPEACTaBICHUS —
XUMUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas QopMylia U ypaBHEHHE
XUMHUYECKON peakIuu — IpHU pelIeHUH y4eOHO-IO03HABaTENIbHBIX 3a7ad, ¢ Y4ETOM
ATUX MOJEIBHBIX NPEACTABJICHUN BBISIBISATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBIBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIE  CBS3U U
MPOTHUBOPEYHS B U3YUAEMBIX MPOLIECCAX U ABJICHUSIX.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

YMEHHE HCIOJIb30BaTh IOCTABJIECHHbIE BOMPOCHl B Kaue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaK)XKE B KQU€CTBE OCHOBHI JJIsI (POPMUPOBAHUS THUIIOTE3bI 1O MPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CY>KICHUM;

IIPUOOPETCHUE OMbITa 10 INIAHUPOBAHMIO, OPTaHHM3allMM M IIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHWE HaOIoJaTh 3a XOJOM  IIpoIllecca,

CaMOCTOSTENILHO TPOTHO3UPOBATh €ro pe3yabTaT, (HopMyIupoBaTh OOOOIICHUS WU



BBIBOJIbI IO pE€3yJIbTaTaM IMPOBEAEHHOIO OMbITA, UCCIEIOBAHMS, COCTABIATh OTYET O
MpoJIETIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHUE BBIOMPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3NUYHBIX BUAOB M (OPM MPEACTABJICHMS, MOJIYYaEMYI0 U3 Pa3HbIX MCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAS JIMTEpATypa XUMUUECKOTO COJIEp KaHMsl, CIIPAaBOYHbIE MTOCOOMS,
pecypcebl HTEepHETA), KpUTUUECKH OLEHMBATH NPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO
uH}opMaIuio;

YMEHUE NPHUMEHSTh pPa3IMYHbIE METOJbl U 3alpOChl MPHU MOUCKE M OTOOpE
MHpOpMaIlUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJISl BBIMNOJHECHHS
y4eOHBIX U TMO3HABATEJbHBIX 3aJlay ONPEeNeIEHHOr0 THIa, MPUOOpPETEHNE ONbITAa B
0o0JJaCTH  MCHOJB30BAHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpPOM aKTHUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSTENIbHO BBIOMpATh ONTHUMANIbHYIO (DOopMy mpeacTaBieHus WHOpMaIuu u
WUTIOCTPUPOBATh pEIIaeMble 33Jauyd  HECIOXKHBIMA CXE€MaMH, JuarpaMMmami,
apyrumu hopmamu rpadUKu U UX KOMOUHAITUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce Yy4eOHOM U
MCCJIEIOBATENIbCKOM JIEITEIbHOCTH WH(MOPMAIMI0O O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOT0 XO35KCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH TPUPOJHON CPEJIBL.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

yMEHUS 337aBaTh BOMPOCHI (B XOJ€ AUaiora u (WiM) JUCKYCCUH) TI0 CYIIECTBY
oOcyxnaemMoii  TeMbl, (OPMYJIHpPOBaTH CBOM  MPEHAJIOKEHUS  OTHOCUTEIHHO
BBITIOJIHEHHUSI TIPEIOAKEHHOM 3a7a4H;

YMEHHSI ~ TPEJACTABISITH  MOJYyYEHHBIE  pPEe3yJbTaThl  IO3HABATEIBHOMN
JESTEIBHOCTA B YCTHBIX U MUCbMEHHBIX TEKCTaX; JENaTh MPE3EHTALUIO PE3YJIbTATOB
BBITIOJITHCHUSI XUMHUYECKOTO DKCIIEPUMEHTa (J1abOpaTOpPHOTO OMbITa, JIA0OPATOPHOU
pabOThI IO UCCIIECOBAHHUIO CBOMCTB BEIIECTB, yUeOHOTO TIPOEKTA);

yMEHUsI y4eOHOrOo COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MMO3HABATEJIbHON U MCCIIEIOBATENBCKON JEATEIIBHOCTH MPH PEIICHUN BO3HUKAIOIIUX

HpO6JICM Ha OCHOBC yqéTa 06HII/IX HHTCPECCOB W COIJIACOBAHMA HOBI/II_II/Iﬁ
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(o6cyxnenusi, 0OMEH MHEHUSIMHU, «MO3TOBBIE HITYPMbI», KOOPAWHAIUS COBMECTHBIX
NEUCTBUH, OMpe/IeSICHNEe KPUTEPUEB MO OILEHKE KaueCTBa BBIMOJHEHHOW pabOThI U
TpyTHe).

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHHE CaMOCTOATENIBHO ONPENENATh LENIH AEATEIbHOCTH, IUIaHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BBIOMpaTh HanbOosiee 3(PPEeKTUBHBIE CIOCOOBI pelIeHUs] YYeOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTaBJISITh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QJNTOPUTM  JEHUCTBUM TIPA BBITOJIHEHUM 33JaHUM C y4ETOM
MOJIyYeHHUs] HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO pE3yJIbTaTa 3asBICHHOM LENH, YMEHHE
MCIIOJIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, MPEJIAraéMbl€ B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJ/IBTATDBI

o PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTHI: aTOM, MOJIEKYJIa,
XUMHUYECKUI AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS
Y HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCUTENIbHASI aTOMHAsi M MOJIEKYJISIpHAs macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas JOJiI XUMHYECKOIrO
AJIeMEHTa B COEJIMHEHUU, MOJSPHBIA OOBEM, OKCHJ, KUCJIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKHCJIEHMUS, XUMHUYECKas  peakuus,
KJaccu(pUKalusa peakiuil: peakuud COCOUHEHUs, PEaKLHUH Pa3JI0KEHUs, peakluuu
3aMEIlIEeHMs], peakuu OOMEHa, 3K30- M HHAOTEPMHUYECKHE PEAKIHH, TEIIOBOU
abdexT peakuuu, SIAPO aToma, DIEKTPOHHBIM CIIOH aroma, aTOMHas OpOWTab,
paanyc aroma, XMUMHYECKas CBA3b, MOJSIpHAs W HEMOJISIpHAs KOBAJEHTHAsl CBS3b,
WOHHAas CBS3b, HOH, KATUOH, AaHHOH, PACTBOP, MaccoBasi J0JIs BellecTBa (IPOLEHTHAs
KOHIIEHTpAIUs) B pacTBOPE;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHX TOHSITHH U
MIPUMEHSATH 3TU MOHSITHS IPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

. HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBi€HUS (HOpMYyII

BELIECTB U YPABHEHUN XUMUYECKHUX PEaKIIU;
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® OMpeAeNITh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTMHEHUSX,
CTENEHb OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, MPUHAJICKHOCTH
BEIIECTB K ONpEEIEHHOMY KJIACCY CO€IMHEHUN 1o (GopMysiaM, BUI XUMUYECKOM
CBS3U (KOBAJICHTHAsI U MOHHASA) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpeiBath cMbIch [lepuoamueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh  [OHMMAaHUE  IEPUOJUYECKOW  3aBHCUMOCTHM  CBOWCTB
XUMHYECKUX AJIEMEHTOB OT UX MOJOKEeHUS B llepnonnueckoil cucreme, 3aKOHOB
COXpPAHEHUs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISPHOIO
y4EHUs1, 3aKOHAa ABOTrajIpo;

® ONUCHIBATH M XapakTepu3oBaTh TabimuHyro Qopmy Ilepuoanueckoit
CHUCTEMbl XUMHUECKUX AJIEMEHTOB: pa3INyaTh MOHATUS «IJIaBHas noarpymmna (A-
rpynmna)» u «mnodounas noarpymnmna (b-rpymnmna)», manbie U OoNbIIUe TEPUOIBI,
COOTHOCUTH OOO3HAUCHMS, KOTOpble HUMEIOTCA B Tabmuue «llepuogudeckas
cucreMa xuMmuueckux odnemeHtoB . WM. MenaeneeBay ¢  4YHCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij
a11pa, 00IIee YHUCIIO AIEKTPOHOB U PACIPEIETIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

e KJacCUUIUPOBATH XUMUYECKHE PJIEMEHThI, HECOPTAHUUYECKHE BEIIECTRA,
XUMUYECKUE peaKkuu (MO YUCIY M COCTaBYy YYaCTBYIOUIUMX B PEAKIIMU BEIIECTB,
o TerioBoMy 3 dexry);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3JIMYHBIX KJIACCOB, IMOJTBEpPKIas OMNUCAHWE NPUMEpPaAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

® IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B  3aBUCUMOCTH OT  HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTU MPOTEKAHUS XUMUYECKUX MPEBPACHUIN B
Pa3JIMYHBIX YCIIOBUSIX;

® BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYKO MAacCChI
BEIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO dJeMEHTa o (QopMmylie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE, MPOBOJIUTH PACUETHI MO YPaBHEHHUIO

XUMHUYECKOMN PCaKInn,

12



® [PUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON NESITEIbHOCTH —
aHaJIM3 W CUHTE3, CpPaBHECHHE, 000OIIEeHNEe, CHUCTeMATH3aIUIo, KIacCU(pUKAIIHIO,
BBISIBJICHUE MPUYUHHO-CIIECTBEHHBIX CBSI3€M — JUIsl M3YYEHHS] CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUSI — HaOJI0IeHUE,
M3MEpEHne, MOJEINPOBaHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

e cCleoOBaTh IMpaBWiaM  TOJb30BaHUS  XMMHYECKOM TMOCylIod U
1abopaTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MpaBUJIaM OOpallleHusl C BEIIECTBAMU B
COOTBETCTBUM C HUHCTPYKIMSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKUX
OMBITOB TIO TMOJYYEHUI0O U COOMpaHUIO Tra3000pa3HbIX BEHIECTB (BOIOpOJA H
KHUCJIOpOJa), NPUTOTOBJICHUIO PAaCTBOPOB C OMNPEACIIEHHOM MacCcOBOW Jojei
pacTBOPEHHOrO  BENIECTBA, IUIAHUPOBATh UM NPOBOJAUTH  XUMHYECKUE
AKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIOYEH M KUCIOT C MOMOIIBIO
MHJUKATOPOB (JaKMYyC, (eHOI(PTAIEUH, METUIOPAHXK U IPYTHUE).

K xoniry oO0ydyenust B 9 kijiacce mpeJMeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

o pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATUM: XUMUYECKUI
AJIEMEHT, aTOM, MOJEKYJa, HOH, KAaTHOH, aHWUOH, IMPOCTOE BEIIECTBO, CIIOAKHOE
BEIIECTBO,  BAJIGHTHOCTb,  JJIEKTPOOTPUIIATENBHOCTh,  CTENEHb  OKHCIICHHUS,
XUMUYECKasi peakilusi, XHMHUUYECKas CBS3b, TEIJIOBOM 2(P(DEKT peakiuuu, MOJb,
MOJISIDHBI 00BEM, PACTBOP, DJICKTPOIUTHI, HEIICKTPOIUTHI, BJICKTPOIUTHUECKAS
JTUCCOIMAIINS, PEeaKIMd MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTuMbie U HEOOpPATUMBIE PEAKIIUH, OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE PEAKIIUH,
OKHCIIUTENIb, BOCCTAHOBUTEIIb, OKHCIEHUE U BOCCTAaHOBJIEHHUE, AJUIOTPOIIHS,
aMmdoTepHOCTb, XUMHUYECKasi CBsA3b (KOBaJICHTHAsl, HWOHHAs, MeTaJIn4YecKas),
KpUCTaJUIMYECKasi peleéTKka, KOPpo3us METAUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOU
peakiuu, mpeaesbHo nomyctuMas kontentpauus [1JIK BemecTsa;

o WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX TOHATHU W
MIPUMEHSITH 3TU NOHATHS MPU OMKUCAHUM BEUIECTB U UX MPEBPAILICHHUII;

o WCIIOJIh30BaTh XWMHYECKYH) CHMBOJIUKY JUISI COCTaBJICHHUS (HOpMYI

BELIECTB U YPABHEHUIN XUMUYECKHUX PEaKIIU;

13



o ONPENENATh BaJIEHTHOCTh U CTENEHb OKUCICHHUS] XUMUYECKUX 3JIEMEHTOB
B COCIMHEHHUAX Pa3IMYHOrO COCTAaBa, NPUHAIECHKHOCTh BEIIECTB K ONPENCIEHHOMY
KJIACCy COEJIMHEHUN 1Mo (popmysiaM, BUJI XUMUYECKON CBSI3U (KOBAJICHTHAs, MOHHAs,
METa/NInyecKasi) B HEOPraHWYECKUX COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOU
dbopMyIie, XxapakTep Cpellbl B BOAHBIX PAacTBOpaxX HEOPTaHUYECKUX COCNUHEHUH, TUI
KPUCTAININYECKON PEIIETKN KOHKPETHOT'O BEILIECTBA;

o packpeiBath cmbica Ilepuonnueckoro 3akona /[[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHWMAHHE: OMNHUCHIBATH W XAPAKTEPU30BaTh TAOIUYHYIO
¢dopmy Ileprognueckoit CHUCTEMBI XMMUYECKUX 3JIEMEHTOB: pa3jinyaTh IOHATHUS
«rnaBHas noarpynmna (A-rpymnmna)» u «nodoynas noarpynna (b-rpymnmna)», mansie u
0OJIBIIME MEPUOJIBI, COOTHOCUTH 0003HAYEHUSA, KOTOPhIE UMEIOTCS B NMEPUOTUUECKOM
Ta0nuIle, C YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB M 3aps] A1pa, o0LIee YUCIO 3JIEKTPOHOB U PACTIPEAEICHUE UX 110
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
AJIEMEHTOB U MX COCIMHEHHI B IpeAeiax MajblX MEPUOJOB U TIABHBIX MOJATPYIIN C
YYETOM CTPOCHUS UX aTOMOB;

o KJIaCCU(PUIIMPOBATh XUMUUYECKUE IEMEHThI, HEOPTaHUUECKHE BEILEeCTBa,
XUMHUYECKHE peakuuu (10 YUCIY U COCTaBY YyYacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G (PeKTy, 0 UBMEHEHHUIO CTENEHEW OKUCICHUSI XUMHUUECKUX JJIEMEHTOB);

o XapaKTepu30BaTh (OMHUCHIBATH) OOIINE W CHECIUPUISCKUE XUMUYECKUE
CBOWCTBA NPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEPXKAas OMNHCAHUE MPUMEpPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUA;

. COCTABJISITh YPaBHEHUS JJIEKTPOJUTHYECKON JHCCOLUMALNN KHCIIOT,
IIEJI0YEH U COJICH, MOTHBIC U COKpAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO OOMEHa,
YpaBHEHUSI pEaKIui, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'E€HETUYECKOW CBS3H
MEK]1y BEIIECTBAMHU PA3JIMYHbBIX KIIACCOB;

o pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpPEaKIUi
MOCPEJICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;

o IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUA,

BO3MOKHOCTH IMPOTCKAHUS XUMHWYCCKHUX npeBpameHHfI B PA3JIMYHBIX YCJIOBHAX,
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° BBIYUCIISAITH OTHOCHUTEIIBHYI0 MOJEKYJSPHYIO M MOJSIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO J3JIEMEHTa MO (opmysie COCIMHCHUS,
MAacCCOBYIO [IOJIIO BEIIECTBA B PACTBOpPE, IMPOBOJAUTH PACUYETHl IO YPABHECHUIO
XUMHYECKOUN peaKkinu;

o coOnrofaTh  MpaBuUja  MOJB30BaHUSA  XMMUYECKOW  TOCYyIOH U
Ja00paTOPHBIM 00OpPYAOBAaHUEM, a TaKKe IpaBHJIa OOpallleHHs C BEIIeCTBAaMU B
COOTBETCTBHM C HWHCTPYKIMSIMHU I10 BBIMOJHEHHUIO Ja0OPATOPHBIX XHUMHUYECKHUX
ONBITOB MO TIOJYYEHUIO U COOMpaHUIO Ta3000pa3HbIX BEHIECTB (aMMHUaKa H
YTJIEKUCIIOTO Ta3a);

° MPOBOAUTL  PEaKIuu, TMOJTBEPXKIAIOIIME KAuYeCTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIHIECTB: PAaclO3HABaTh OMBITHBIM MYyTEM XJIOPUA-, OpOMUA-, UOAU-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHS U
MOHBI  M3YYCHHBIX  METAJJIOB, MPUCYTCTBYIOIIME B  BOJHBIX  pacTBopax
HEOPraHMYECKUX BEIIECTB;

° NPUMEHAThL OCHOBHBIC OINEPAlldM MBICIUTEIBHON AEATEIIBHOCTH —
aHaJu3 U CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEeMATU3AIINIO, BBISIBIICHUE TPUYMHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl U3YYEHHSI CBOWCTB BEIIECTB M XMMHUYECKHUX PEAKIUM,
€CTeCTBCHHO-HAyYHBIC  METOJBl  IMO3HAHWUSA —  HaOJIOJICHWE, HM3MEpPCHHE,

MOJEIIUPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICIICHHBIN ).
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COIEPKAHUE YYEBHOI' O IPEIMETA «XUMMS»

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XUMUU B KM3HU yejoBeKa. XUMHS B CHUCTEME HayK.
Tena n BemecTa. U3nuecKkue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[lonsiTue o Merojgax mo3HaHWs B XUMHUHU. Yucteie BemiectBa M cMecH. CrocoObl
pazziesieHus: cMecei.

ATOMBI W MOJEKyJbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJBI XHMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass GpopMyna. BaleHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTenbHAs aroMHas macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10J11 XUMUYECKOTO JIEMEHTA B COCIUHEHUY.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3aMOCBSI3b KOJIMYECTBA,
MacCchl W 4YHCJIa CTPYKTYpHBIX €AWHMI] BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHEHUN.

Ou3znyeckre U XUMHUYECKUE SBJICHHS. XUMUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHUsI Macchl BelllecTB. XHUMHUYeckue ypaBHeHHs. Kiaccudukanus
XUMUYECKUX PEAKIUN (COSTMHEHHUS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMMYECKOH IMOCYJ0M, MpaBUjiaMu pabOThl B J1abOpaTOpUU U
npuémMamMu oOpanieHusi ¢ J1abopaTOpHbBIM O00OPYJOBAaHUEM, U3YYEHHE M OIKCAaHUE
(GU3MYEeCKUX  CBOMCTB  O0Opa3lloOB  HEOPTaHWYECKHX  BEIIECTB, HaOI0JeHue
¢u3nueckux (MIaBjIeHUE BOCKA, TassHUE JIbJ]a, PACTUPAHUE caxapa B CTYINKE, KUIIEHHUE
M KOHJEHCAlus BOJbl) U XUMHYECKHMX (FOpEHHE CBEYH, NPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KUCJIOTOMN) SIBJICHUM, HaOIIOJICHUE U ONMCAaHUE
MPU3HAKOB  MPOTEKAaHUs  XMMHUYECKUMX  peakuumid  (pas3ioxkeHue  caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pas3lioKeHHWE THAPOKCHAA
meau (1) mpu HarpeBaHuM, B3aMMOJAEHCTBUE *kee3a ¢ pacTBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB pas3JeieHHs] CMECei: C MOMOIIbI0 MarHurta, (uibTpPOBaHUE,

BbIMIApUBaHUE, AUCTUULALMS, XpoMaTorpadus, MPOBEACHHE OYHCTKH MOBApEHHOU
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conmu, HaONIOACHHE W  ONHWCAaHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIEr0 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJEIEH MOJIEKYI
(1rapocTepKHEBbIX ).

Ba:xHeiiue npeacTaBuTeId HEOPraHUYECKHX BELECTB

Bo3nyx — cmecpk razos. CocraB Boznyxa. Kuciopom — 37€MEHT M IMPOCTOE
BeliecTBO. HaxoxaeHue kuciopoga B Mpupoje, (U3MYECKue U XUMHUYECKHE
cBoiictBa (peakumu TtopeHus). Oxcunbl. Ilpumenenme kwuciopoga. CrocoOb
MOJIYYEeHHS KUCIIOpoa B 1a00paTOpUu U MPOMBIIIUIEHHOCTH. KpyroBopot kuciopoa
B nipupoje. O30H — aJuIOTPONHAS. MOAU(DUKALUS KHCIOPOA.

TernoBoit 3pGeKT XUMUYECKON peaklni, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U JHIOTEPMHUUYECKHE pEakUWU. TOIUIMBO: Yrojib M METaH. 3arps3HEHUE BO3/1yXa,
yCUJIEHUE MAPHUKOBOTO 3(PdekTa, pa3pyiieHrue 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BeniecTso. Haxoxaenue Boaopoaa B pUpoze,
¢u3nyecKue 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOOBI MoayyeHus. KucioTsl
U COJIH.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHHSIM.

Odusnueckue CBOWCTBA BOAbl. Boma kak pactBoputTenb. PacTBOpsI.
HacelllieHHBIE ¥ HEHACBILIEHHBIE PacTBOpbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BellleCTBA B pPacTBOpE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHWSI.
Ponp pactBOpoB B npupoae M B KU3HMU 4YenoBeka. KpyroBopoT BOAbI B HPHUPOJE.
3arpsi3HeHHE NPUPOIHBIX BOA. OXpaHa U OUYMCTKA PUPOIHBIX BOA.

Knaccudukauus neoprannueckux coeauHenuid. Oxcuabl. Kiaccudukanus
OKCUJIOB:  cojeoOpasyiomue  (OCHOBHBIE,  KHUCJOTHbIE, aM{(oOTepHble) U
HecoJieoOpa3zyomue. Homenknarypa okcunoB. dusnueckue 1 XUuMUYECKHE CBOWCTBA
okcu10B. [lomydyenune okcuIoB.

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHuid. PuU3NUEeCKME M XUMHUYECKHME CBOMCTBA

ocHoBaHuu. [lonydyeHre oCHOBaHUM.
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Kucnotel. Knaccudukanus xucinor. Homenknarypa kuciaor. ®dusuueckue u
XMMHYECKUE CBOMCTBA KHCHOT. Pan axtuBHoctm wmeraimioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Homenkiarypa coneil. dusnyueckue U XMUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue conen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OIPENICTICHUE COAEPKAHUS KHUCIOPOJa B BO3AYXE, MOJIyYCHHE,
coOuWpaHue, pacro3HaBaHUE W M3YyUYEHHE CBOWMCTB KHCIOpOAa, HaOJ0IeHHE
B3aMMO/ICUCTBUS BEIIECTB C KUCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ oOpa3liaMu OKCHUJIOB M OMHCAHUE WX CBOWCTB,
MOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOWCTB BOAOpOJAa (rOpeHue),
B3auMojieiicTBie Bojopora ¢ okcugoM Menu (ll) (BO3MOXHO HCHOJB30BaHUE
BUJICOMATEPHAIIOB), HAOIIOJIeHHEe OO0pa3lloB BEHIECTB KOJIMYECTBOM |  MOJb,
HCCIIeIOBAaHUE OCOOCHHOCTEN pacTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PaCTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBUE BOJBI C METa/IaMu (HATpUEM M KaJibI[ueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), HCCIEOBaHWE OOpa3loB HEOPTaHHMYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHWE W3MEHEHUS OKPAaCKU HHAUKATOPOB B
pacTBopax KHUCIOT W Iesiouel, uzydeHue B3aumojeihcTBusi okcuna menu (1) ¢
pacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C MeETa/ulaMH, PEaKIUid HEeUTpaau3aluu,
MOJIy4Y€HHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METallia JIPYTUM U3
pacTBOpa COJIM, PEUICHUE IKCIIEPUMEHTAIBHBIX 337]a4 M0 TeMe «BakHeiue Kiacchl
HEOPTaHUYECKUX COEAUHEHUID.

Ilepuoanueckunii 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
iemeHToB JI. . MenpgesneeBa. CrpoeHne aroMoB. XHMMHUYECKAs CBS3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBrle TOMBITKK KJiIacCUPUKAIIMU XUMHUUYECKUX dJeMeHTOB. I[loHsTHe o

rpymmax CXOJHbIX 3JJICMCHTOB (H_IeJ'IO‘-IHBIe Hn MCIOYHO3CMCIBHBIC MCTAJlJIbI,
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raJIOTeHBI, THEPTHBIE Ta3bl). DIEMEHTBI, KOTOPhIE 00pa3yloT aM(POTEepHBIC OKCHUIIBI U
TUIAPOKCHUJIBI.

[Tepuoguueckuii 3akoH. Ilepuoanyeckas cUCTeMa XMUMHYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkonepruoanas u amuHHONEepuoaHas dhopmbl [leproamaeckoit
cucreMbl xumuueckux odsemeHtoB JI. WM. Menneneea. Ilepuonsl U TpyIIIIbL
@U3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI AIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DiekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04Y€K  aToMOB  TepBhIX 20  XUMHYECKMX  3JIEMEHTOB
Ilepnommueckorn cucremsl JI. M. MenneneeBa. XapakTepuUCTHKAa XHUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHs paguyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U MIEPUOJIAM.

3nauenue Ilepuomuueckoro 3akoHa u IlepuoanMdeckoll CUCTEMbI XUMHYECKHUX
AJIEMEHTOB JUId pa3BuThs Hayku U npaktuku. . V. MenneneeB — yd€HbIA U
rpakJIaHUH.

Xumuueckass cBsizb. KoBaneHTHass (MOJsipHass U HEMOJIAPHAsi)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKMCIUTEILHO-BOCCTAHOBUTENBbHBIE peakiuu. [Ipoueccs
OKHCIICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0O0pa3oB BEMIECTB METAUIOB M HEMETAJJIOB, B3aWMOJICHCTBUE
TUIPOKCUAA IIMHKAa C pPacTBOpPAMHU KHUCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ NPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
(ropeHue, peakiuu pa3noKeHusl, COSAUHEHHUS ).

Mesicnpeomemmuoie cea3u

Peanu3zanust MeXNpeaMETHBIX CBSI3€M NpU W3YYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCSL Y€pe3 MCIOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHH,
TaK W MOHATHUM, SBJISIONIUXCS CUCTEMHBIMH ISl OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-

HAayYHOI'O IMUKJIA.
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OO1ue ecTecTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIH (DaKT, TUMoTe3a, TEOpHs,
3aKOH, AaHaliM3, CHHTE3, Kiaccuukalus, MEPUOJUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHKE, U3MEPEHHUE, MOJICIh, SIBJICHHUE.

dwuszuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIIBI,
pPaZlMOaKTUBHOCTh, MOJIEKYJA, DJEKTPUYCCKHA 3apsij, BEIIECTBO, TelO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBA, ra3, ((M3MUECKUe BETNINHBI, ¢IMHULIBI N3MEPCHHUS,
KOCMOC, TUTaHETHI, 3BE37b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAJbl, TOPHBIE MOPOJbI, MOJIE3HBIE

HCKOIIa€MbIE, TOTIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMHYECKas peaKknus

Ilepnomnyeckuit 3akoH. Ilepuoandeckas cucTeMa XMMHUYECKHUX IJIEMEHTOB /.
N. MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kalusl, KLU U UX COCIUHEHUN B
COOTBETCTBHUM C TOJIOKEHHUEM D3JIEMEHTOB B llepmoanueckoi cucTeEME M CTPOEHUEM
UX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XMMHUYECKOM CBSI3H. THIBI KPUCTAUIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTAJUIMYECKOM PEIIETKU U
BHUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus m HOMEHKIAaTypa HEOPraHWYECKHX BEIIECTB. XHUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCA K PAa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COCAMHEHNH, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMHUECKUX peakuii Mo pa3InyHbIM MPU3HaKaM (10 YUCIY U
COCTaBY YYaCTBYIOIIMX B PEAKI[MH BEIIECTB, MO TEIIOBOMY 3P PEKTY, 10 U3MEHEHUIO
CTETIEHEe OKUCJICHHS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTaau3aTopa). JK30- U SJHIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[Tonsitue o ckopocTH xuMuueckou peakuuu. [loHsiTue 00 0OpaTUMBIX U

HCO6paTI/IMbIX XUMHUUYCCKUX PCAKIUAX. [IoHsiTHE O TOMOI€HHBIX M IreTCPOrcHHbIX
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peakuusax. Ilonarue o xaraimse. [loHaTHE 0 XMMHYEeCKOM paBHOBeCcHMHU. PDaKTOpHI,

BJIMAIOOIMUC Ha CKOPOCTH XUMHYECKOM p€akumnu W IIOJOKCHHUC XHMHYCCKOI'O

PpaBHOBCCHA.
OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC pcaKuunu, SHGKTpOHHBIﬁ OaaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOM PCAKIUU. CocraBieHue ypaBHCHI/Iﬁ

OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUl  C  HCIOJIb30BAHMEM  MeEToJa
AIEKTPOHHOTO OaaHca.

Teopust 3IEKTPOIIUTUUECKONW TUCCOLMALNU. DJIEKTPOJIUTHl U HEIJIEKTPOJIUTHI.
Karvonpl, aHnoHbl. MexaHW3M JAHCCOLMALMKM BELIECTB C Pa3JIMYHBIMU BHIAMH
xuMuueckoi cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu noHHOro obMeHa. YcClOBUS MPOTEKAHUs peakluid MOHHOTO OOMeEHa,
IIOJHBIE W COKpalmI€HHbIE WOHHBIE YypaBHEHHs peakuuid. CBOWCTBA KHCIIOT,
OCHOBaHUU U COJIEl B CBETE MPEJCTaBICHUN 00 3JEKTPOIUTHUYECKON AUCCOIHALIHH.
KadecTBeHHbIE peakiny Ha MOHBIL. [IoHATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJENISMHM KPUCTAUIMYECKUX PEIIETOK HEOPraHWYeCKUX
BEILIECTB — METAUIOB M HEMETAIOB (rpadura M anmasza), CIOKHBIX BEIIECTB
(xJ0puaa HaTpusl), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTU XMMHUYECKOM PEaKIUH OT
BO3JICHCTBUS Pa3IMYHbIX (AKTOPOB, UCCIIEIOBAHUE AIEKTPOIPOBOIHOCTH PACTBOPOB
BEILIECTB, IMpollecca AUCCOLMALMM KHUCIOT, IIeJoued U cojell  (BO3MOXKHO
UCIIOJIb30BaHUE BHJEO MAaTEepUalioB), MPOBEIEHUE OIbBITOB, WUIFOCTPUPYIOLINX
MPU3HAKU MPOTEKAaHUs peakluii MIOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BbIACICHUE
ra3a, oOpa3oBaHUE BObl), ONBITOB, WIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJbHBIX pEakUuil (ropeHue, peakuuu pas3IoKEeHUs, COCIUHEHUS),
pacno3HaBaHKE€ HEOPraHMYECKHX BEILECTB C MOMOIIBIO KAaUECTBEHHBIX PEaKIuil Ha
MOHBI, pEIICHNE HKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTa/uibl U X coeJUHEHUS

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue U (U3NYECKUE CBOMCTBA IMPOCTHIX

BEIIECTB — TAJIOT€HOB. XUMHUYECKUE CBOICTBA HA MTpUMEpPE XJIopa (B3aUMOJIEHCTBHE C
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METaljlaMH, HeMeTajulaMu, Ienodamu). XiyopoBoaopon. ConsHas KHUCIOTa,
XUMHUYECKUE CBOMCTBA, MTOJIyUeHUE, MPUMEHEHHE. [[eficTBHE X10pa U XJIOPOBOAOPOIA
Ha OpraHu3M YesioBeka. BaykHelme XIopusl U UX HAX0XKICHUE B IPUPOJIE.

Obmass xapakrtepuctuka 3yeMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTerneHu OokucieHus. CTpoeHue W (PuU3MUECKHe CBOMCTBA
MPOCTBIX BEIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOJIU(DUKAIIMN KUCTIOpOaa U
cepbl. XuMHUYeCcKHe CBoiicTBa cepbl. CepoBOIOPOA, CTpOeHHE, (UINYECKUE U
XUMHUYeCcKue cBoicTBa. OKCHABI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kucioTa, pU3nuecKue U XMMUYECKUE CBOMCTBA (0OIIME KaK MPEeACTaBUTEIIS
KJlacca KHUCIOT M crnenupuyeckue). XMMUYECKHE pEaKIHH, JIekKallhue B OCHOBE
IPOMBIIIJIEHHOT'O Cclloco0a IMOJIyueHUsi CepHOW KHUCIOThl. IIpumeHeHue cepHoi
kucnotel. Conm  CepHOM KHUCIOTHI, KaueCTBEHHAs peaknus Ha Cynb(ar-HoH.
Haxoxnenue ceppl M €€ COeIMHEHUH B HpuUpojie. XUMHUYECKOE 3arps3HEHHE
OKpY>KaIoIlel CpeJibl COEAMHEHUSIMHU CepPbI (KUCIOTHBIE T0XK/IH, 3arpsI3HEHUE BO3/1yXa
1 BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIICHUS.

OO6mrast xapaktepuctuka djaeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHBIE CTEMEHU OKHUCICHHA. A30T, pPacmpoCTpaHEHHE B MPHUPOJE,
¢usnueckue n xumuueckue cporictsa. Kpyrosopot azora B npupoje. AMMUak, ero
¢usznueckue U XMMHUYECKHE CBOWMCTBA, MOJy4deHHe W npumeHeHue. Conu aMMOHUS,
ux (u3MUecKue M XMMHUYECKHUE CBOWCTBA, MpuMeHeHune. KadecTBeHHass peakius Ha
MOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ NOoJydyeHue, (PU3NYECKHe U XUMHYECKHE
cBoiicTBa (OOUIME KakK TMpEACTAaBUTENs KJacca KUCIOT U Cleuu(HUUecKue).
Hcnonb30BaHne HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MUHEPAIBHBIX yI00pEHHIA.
XUMHYECKOE 3arpsi3HEHUE OKPY)KAIOIIeH Cpelbl COCIUHEHHUSIMH a30Ta (KUCIOTHBIE
JOXKIM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BogoémoB). dDocdop, ainoTpomHbie
moaubukaiuu Gochopa, pusndeckne u xuMmudeckre cpoiictea. Oxkeun dochopa (V)
u (Qochopnas kucnora, GUNUECKHE W XUMUYECKHE CBOWMCTBA, IOJIyYCHHE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATbHBIX YA0OPEHHIA.

O6mrast xapakrepuctuka 3ymeMeHToB IVA-rpynmbel. OcoOOEHHOCTH CTpOEHUSA

ATOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHMA. yFJ’IGpOI{, AJIJIOTPOITHBIC MO,ZII/I(i)I/IKaHI/II/I,
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pacrnpocTpaHeHHe B MNpUpoje, (pu3MuecKue M XMMHYECKHE CBOWCTBA. AICOpOIHSL.
Kpyrosopot yraepoza B npupoae. Okcuanl yriepona, ux pusndeckne u XuMHUIeCKHe
CBOMCTBa, JEHCTBUE HA JKHUBBbIE OPraHU3Mbl, TMOJYy4Y€HHE U TPUMEHEHHE.
DKkoyiornyeckue mpoOJeMbl, CBsI3aHHbIE € okcuaom yriaepoaa (1V), rumoresa
rJ1I00aJIbHOTO TOTEIUICHUs KIIMMata, MapHUKOBBIA 3P deKT. YToiabHas KUCIoTa U e
colid, MX (U3MYecCKne U XHUMHUYECKHE CBOWMCTBA, MOJIYyYEHUE U TPUMEHEHHUE.
KauecTBennas peaxiusi Ha kapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035UCTBE.

[lepBoHavyasibHbIE TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COEIMHEHHUSX
yriaepojia (MeTaH, 3TaH, 3THIEH, alleTHIIEH, 3TaHOJ, TJIMUEPUH, YKCyCHasi KUCJIOTA).
[TpuponHbIe HCTOYHUKHU YIJIEBOAOPOJIOB (YroJib, MIPUPOAHBIN ra3, He(PTh), MPOTYKTHI
ux nepepadoTku (OEH3WH), UX POJb B OBITY W NPOMBINUIEHHOCTU. [loHsiTHE O©
OMOJIOTrMYECKH Ba)KHBIX BELIECTBAX: KUPAX, O€IKaxX, yriIeBOax — U UX POJIH B KU3HU
4eJioBeKa. MarepraabHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCUHEHUM.

Kpemuuii, ero ¢usumueckue W XUMHUYECKHE CBOMCTBA, IIOJIyYCHHE U
npuMmenenre. CoelMHeHUs1 KpeMHus B npupoje. O0mue npeacraBieHus: o0 oKcuae
kpemuust (1V) u xkpemHueBoil kuciore. CHIMKAThI, UX HMCIOJb30BAaHUE B OBITY, B
IIPOMBINUIEHHOCTU. BakHelIue CTpOWTENbHBIE MaTepuajbl: KEepamMHuKa, CTEKJIO,
IIEMEHT, OeToH, keine300eToH. IIpoOiembl  G€30MacHOr0  HMCIOJIB30BAHHS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE O00pa3ll0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHHE KaUYECTBEHHBIX PeaKUUid Ha XJIOPUI-MOHBI U HAOJIIOICHHE TPU3HAKOB UX
MPOTEKaHUs, ONBITHI, OTpaXKaIOIIKe PU3NIECKHE U XUMUYECKHE CBOICTBA raJIOT€HOB
U UX COCAMHEHUH (BO3MOXHO MCIOJb30BaHUE BHUIEOMATEPHUATIOB), O3HAKOMIICHUE C
oOpa3namM XJIOpUJIOB (TaJOT€HUAOB), O3HAKOMJIEHHE C oOpa3uamMu cepsl U €€
COCTUHEHUSIMH  (BO3MOXHO HCIIOJIb30BaHHE BHJEOMATEPHANIOB), HaOIIONCHUE
nmpoiiecca OOYTJIuMBaHMUs caxapa TMOJ JCHCTBUEM KOHIIEHTPUPOBAHHON CEpHOMU
KHCJIOTBI, HW3YYCHHUE XHUMHUYECKHX CBOWCTB pa30aBICHHON CEpHON KHUCIIOTHI,

IPOBE/ICHUE KAaueCTBEHHOW peaklMu Ha Cyib(paT-uoOH M HAOIIOJeHHE MpHU3HaKa e
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NpOTEKaHus, O3HAKOMJIEHHE C (PM3MYECKMMHU CBOWCTBaMHU a30Ta, (ocdopa U ux
COEIMHEHHI (BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPUAJIOB), 00pa3laMu a30THBIX U
dbochopHbIX yAOOpeHM, MOJIydeHUue, COOMpaHHUe, pACIIO3HABAHUE U HU3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KaYeCTBEHHBIX PEaKIMii Ha OH aMMOoHus U (ocdart-
MOH Y U3yYECHHUE MPU3HAKOB UX NPOTEKAHUS, B3aUMOACHCTBUE KOHLIEHTPUPOBAHHOM
a30THOM KHCIOTBI C MeAbI0 (BO3MOXKHO HCIIOJB30BaHUE BUACOMATEPUATIOB),
U3y4YCHHE MOJeNel KPHUCTAJUIMYECKUX pemETOK anmasza, rpadura, Qysiepena,
O3HAKOMJICHUE C TPOIECCOM aJCcOpOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
VIIEéM U YCTPOWCTBOM MPOTHBOTras3a, MOJy4YyeHHE, COOMpaHue, pPacrno3HAaBaHHUE H
W3y4YCHUE CBOMCTB YIJIEKHCIIONO Ta3a, IMPOBEACHHUE KAYECTBCHHBIX pEAKIMN Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKaHUs, 03HAKOMIICHUE C
NPOAYKIIMEN CHJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BaxkHelmme HeMeTallTbl M UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OO0m1as XxapakTepUCTUKA XMMUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBaHUU UX
nonoxxeHus B [lepuoanyeckon cucreme xumuueckux snemeHtoB . M. Menneneesa
U CTpOoeHHsI aTOMOB. CTpOEHHE METAIUIOB. MeTainueckas CBA3b U METAIMYECKAS
KpUCTAJUIMYECKasi pemeTka. OJIEKTPOXUMUYECKUN Pl HaNpsKEHUH METalljIoB.
dusnueckre W XUMHYECKHE CBOMCTBa MeTaiuioB. OOImMe crnocoObl MOMyYeHUS
MetauioB. [loHsATHE O KOpPpO3MM METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT
koppo3un. CruiaBbl (CTallb, YyT'yH, AIOPAIIOMUHUMN, OpOH3a) U WX MPUMEHEHUE B
OBITY U IPOMBIIIICHHOCTH.

[[lenounsie MeTabl: MoJiokeHUE B Ilepronnyeckoil cUCTEME XMMHUYECKUX
anemeHToB J[. M. MenaeneeBa, CTpOEHME HX aTOMOB, HAXOXKJIEHUE B MPUPOJIE.
dusznyeckue U XUMHYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuabl U
TUAPOKCUBI HATpUS U Kanus. [I[puMeHeHre meI0uYHbIX METaIOB U X COECTUHEHMUIA.

[[lenoyno3eMenbHbIE  METAJUIBI MArHUM W KaJIbLUWW: MOJIOKEHUE B
[Tepuoanueckon cucreme xumuueckux sneMmeHToB [[. 1. MenaeneeBa, ctpoeHne ux

4dTOMOB, HaxXOXIACHHC B IIPHUPOJIC. duznyeckue U XMMHUYECKUE CBOMCTBA MarHusi U
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Kayblusl. Baxkuelue coeTMHeHUsT KablUsl (OKCHUJ, TUJPOKCUI, cOH). JKECTKOCTD
BOJIbI U CITOCOOBI €€ yCTpaHEHHUSI.

AnroMuHUN: nojiokeHne B llepruonnueckoil cucreMe XMMHYECKUX AJIEMEHTOB
JI. . MeHnneneeBa, CTpOEHME aToOMa, HaxoXkAcHUE B npupone. dPusndeckue M
XUMHUYECKUE CBOMCTBA amtoOMHUHMS. AMQOTEpHBbIE CBONCTBAa OKCHAA U THUAPOKCHA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XuMuIecknx 3neMeHToB [l. U.
MeHneneeBa, CTpOEHUE aTOMa, HaX0XkAeHUE B npupoae. Pru3ndyeckne u XUMUYECKHE
cBoMcTBa skene3a. Okcuiwl, rugpokcuabl U conu keneza (I1) m xeneza (), ux
COCTaB, CBOWCTBA U ITOJIyYECHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHE C oOpa3laMd METAUIOB W CIUIaBOB, WX (DU3UYECKUMU
CBOMCTBaMHU, U3yUYEHUE PE3YJIbTATOB KOPPO3IUU METAIIOB (BO3MOKHO UCIIOIb30BAHUE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEHW B3aUMOJCHCTBUSI OKCHJA KaJbIlUsi W HATPUS C
BOJIOM (BO3MOXKHO HCIIOJIb30BAaHHE BUJIEOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB
AKECTKOM BOJIBI, MpOLlEcca TOPEHUS KeEJe3a B KUCTOPOEe (BO3ZMOXKHO UCIOJIB30BAHUE
BHJICOMATEPHUAJIOB), MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEAKIMWA Ha HWOHBI:
MarHus, Kajablus, amoMuHus, uHka, skenesa () w xemesa (I), memu (1),
HaOJII0ICHUE U OMUCAHUE MTPOIIECCOB OKPAITMBAHMS TUIAMEHH MOHAMU HATPUS, KU
U Kanmblus  (BO3MOXXHO  HCIIOJIB30BaHUE  BHUJEOMATEPHUATIOB), HCCIEIOBAHUE
aM(OTEPHBIX CBOMCTB THAPOKCHUIIA AIIOMUHUSA W TUIAPOKCHAA IMHKA, DPEIICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 110 TeMe « BaKHEUIIINEe METAIIBI U UX COCTUHEHUS.

XHMHS M OKPYKAIOLIAA cpela

BemectBa u marepuaiibl B IIOBCEIHEBHOM KW3HM 4YeEJIOBEKa. be3zomacHoe
HCIIOJb30BAaHNE BEIIECTB M XUMHUUYECKUX peakuuii B ObiTy. IlepBas momoiis mpu
XUMHYECKUX 0KOTraxX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarollel cpeabl (mpelenbHas JOMyCTHMast
KoHIleHTpalrus BemiecTs, nanee — [[JIK). Pons XxumMuu B permieHUH SKOJOTMYECKUX
mpo0em.

Xumuueckuii IKcnepumenm:
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u3ydeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJIMMEPHBIE
MaTepuabl).

Mexcnpeomemmnunie ceasu

Peasmzannst MeXNpeaMETHBIX CBS3€M NpU M3YYEHHMM XMMHUM B 9 Kiacce
OCYILIECTBIISIETCS] YEPE3 UCIIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX IOHSATHH,
TaK U MOHATHUH, SABJISIOIIUXCSI CHCTEMHBIMU ISl OTAEJIbHBIX MIPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OOmue ecTeCTBEHHO-HAy4yHbIE MOHATUSA: Hay4dHbI (DakT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIu3, CHUHTE3, KIacCUPUKALUs, MNEPUOAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, MOJIENb, ABJICHHE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTHsI, MATEPUAJIBI.

®uzuka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH]I, U30TOIIbI,
PaAMOAKTUBHOCTS, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IIPOBOJHUKH,
MOJIyIPOBOJIHUKH, TUANEKTPUKH, (POTORIEMEHT, BELUIECTBO, TEJIO, 00BbEM, arperaTHoe
COCTOSIHME BELIECTBA, a3, pacTBOP, PaCTBOPUMOCTb, KPUCTALUIMYECKAs PEIIETKA,
CIUIaBbl, (PU3UUECKUE BEIIMYMHBI, EAMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
ILUIaHETHI, 3BE3b1, COJIHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, IKOCUCTEMa, MHUHEPATbHBIC
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJIE3HBIE

HCKOIIa€MBbIE, TOIIJIMBO, BOJAHBIEPECYPCHI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

B TOM 1YHUCJI€ C YYETOM paﬁoqeﬁ nporpaMmbl BOCIMTAHUSA ¢ YKAa3aHUEM KOJIHYECTBA YaCO0B, OTBOAMMbBIX HA OCBOCHHUE Ka)KIIOﬁ TEMBbI

8 KIIACC
Ne HaumeHnoBanue pasaesioB u Koimyecrso yaco
n/n TeM MPOrpaMMBbl Beero Kontpoms | Ilpaxtue JesiTeJIbHOCTH YYUTEJISl C Y4eTOM padoueil mporpaMMbl BOCIIUTAHMS
HBIC CKHEC
paboTs! paboThI
Pa3znen 1.1lepBoHayajibHble XUMHYECKHE MIOHSITHS N
o YCTAHOBJICHHUE JOBCPUTCIIbHBIX OTHOIIICHUU MCKOY neaarorut4yeCKumM
Xumusi — BakHas 00J1acTh pabOTHUKOM ¥ €ro OOYYalOUIMMHCS, CIIOCOOCTBYIOIIMX TO3UTHBHOMY
eCTECTBO3HAHNA ’ BOCTIPUATHIO O0ydJaloImuMuCs TpeOOBaHWH W TMPOCHO TEeAarorudaecKkoro
11 . 5 2 paboOTHHMKA, MPUBICYCHHIO WX BHUMAHHUSA K OOCYKJIaeMOM Ha ypOKe
MIPAKTUYECKOU IESITEIBHOCTH . )
I/IH(bOpMaHI/II/I, AaKTUBU3allMU WX ITI0O3HABATCIbHOMU NCATCIBHOCTH,
HCIIOBCKA e noOyXIeHHe OOYYarOIIUXCs COONIOAATh HA YPOKE OOLIENPHMHSATHIE HOPMBI
BelecTBa U XUMHUYECKHE NOBE/ICHHs, TpaBWwia  OOWmIEHUS €O  CTapmuMH  (IeJaroru4ecKuMH
1.2 15 1 pabOTHUKAMM)
peaxkuuu .
U CBepCTHUKaMU (0Oy4arOIUMHCS), TMPHHIUIB Y49eOHOW IUCHIUIUIMHBIN
WToro o paszeny 20 CaMOOpTraHU3ALIH;

Pa3nes 2.BakHeiimme npeacTaBuTe M HEOPraHMYECKHUX BeIeCTB

Bosnyx. Kucnopon.

2.1 1
IToustie 00 OKCcHIax 6
Boxopon.

29 a0poa 8 1
[TousaTre 0 KHUCIOTaX U COMIIX
Bopna. PactBOprhl.

23 P 5 1 1
[TousTHE 00 OCHOBAHUAX
OCHOBHBIE KJIACCHI

24 . 11 1 1
HEOPraHWYECKUX COECIUHEHUN

Hroro no pazgeny 30

e [pHUBJCUYECHHE BHUMaHMSA OOy4arOIIMXCS K LEHHOCTHOMY acleKTyH3y4aeMbIX
Ha YpOKax SBJICHHMH, OpraHu3auusi MX pabdOThl C IOJIy4aeMOH Ha YpPOKe
COLIMANILHO 3HAaYMMO# WH(popMalnuell — WHHIMUPOBAHUE ee OOCYKICHHS,
BBICKa3bIBaHHUA OOYYaIONIMMHUCS CBOETO MHEHHS MO €€ TOBOJy, BBIPa0OTKH
CBOET0 K Hel OTHOLICHHUS;

®  HCIOJb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH COAEpKaHHs ydeOHOTo
npeaMera 4epe3 JIEMOHCTPAIHI0 00ydYaroluMcsl TPUMEPOB OTBETCTBEHHOTO,
TPaXJIaHCKOTO MOBEJICHUS, MPOSIBIICHHS YeII0BEKOTIOOHS u
JI00pOCepIeUHOCTH, Yepe3 MOoAO0Op COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHHS,
3a7a4 JUIsl peIeHus], MPOOJIEMHBIX CUTYaLMK AJIs1 00CYKACHUS B KJlacce;

e T[pUMCHEHHE Ha YpOKE HWHTEPaKTUBHBIX (QOpM paboThl ¢ 00yYarOIIUMHUCS:
WHTEJUIEKTYANbHBIX WIpP, CTUMYJIHMPYIONIMX IT03HABATEIBHYI0 MOTHBAIUIO
o0yyaromuxcs; IpyNIoBOi paboThI WIH paboTsl
B [Iapax, KOTOPbIE ydaT 00ydalomuxcs KOMaHIHON paboTe U B3aUMOJEHCTBUIO
C IPYTHEMH 00y4JarOIINMUCST




Paznen 3.11epuoaunyeckuii 3akon u [lepuoanyeckas: cucrema
xummnuyecknx 3jemMenToB /. U. MenneneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHTEIbHBIE
peaxkiun

Ilepuoauueckuii 3aK0H U
31 [lepuoanueckas cucrema ;

. 1
XHUMHYECKHX dj1eMeHToB 1. 1.

Menpaeneena. CTpOGHI/Ie aToMa

XUMHYECKAA CBIA3b.
3.2 OKHUCIIUTENBHO- 8 1
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Uroro no pazneny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68 5 6

BKIIIOYEHHE B YPOK HUIPOBBIX MNPOLEAYpP, KOTOPBIE MOMOTalT IMOANCPKATh
MOTHUBAIHIO 00yYArOINXCs K TOTY4YEHUIO 3HAHUH, HAJIa)KMBaHUIO TTO3UTHBHBIX
MEXKJIMYHOCTHBIX  OTHOIIEHHH B  Kjacce, MOMOTal0T YyCTaHOBJICHUIO
noOpoXxeNnaTelbHOM aTMoc(epsl BO BpeMs YPOKa;

opram3anys medcTBa MOTHBHPOBAHHBIX M APYIAMPOBAHHBIX OOYYAIOIIMXCS
HaJl WX HEYCIEBAIOIIMMU OJHOKIACCHUKAMH, JAIOIEro O0yJaromuMcs
COLIMANIHO 3HAYMMBIH OTBIT COTPYAHUYECTBA U B3aMMHOW TOMOIIIH;
WHULMUPOBAaHWE M TMOAJCPKKA  HCCIEAOBATENbCKOH  IESATEIbHOCTH
oOyyaromuxcss B paMKax pealn3alid UMUA WHAMBUAYAIBHBIX M TPYIIOBBIX
UCCIIEZIOBATEIIECKUX IIPOEKTOB, YTO JacT OOyYalommMcs BO3MOXKHOCTB
NproOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHHS TEOPETHUECKOW MpOOIIEMBI,
HaBBIK TeHEpUpOBaHUS W OGOpMIICHUS COOCTBEHHBIX WJAEH, HaBBIK
YBOXHUTEIBHOTO OTHOIICHHS K YY)XUM HIeIM, O(GOPMIIEHHBIM B padoTax
IOpYTHX  HUCCcJeloBaTesiedl, HaBbIK IyOJMYHOTO  BBICTYIUICHHS  II€pex
ayauTOpPUEN, apryMEHTUPOBAHMS U OTCTAMBAHUS CBOEH TOUKHU 3PEHUSL.
BBE/ICHHE AaKTHBHBIX ()OPM pOIHUTEIBCKOTO B3aUMOJCHCTBHSA CO IIKOJON
(xryOHas paboTa, OOIIECTBEHHBIN KOHTPOIb, OTKPBITHIE YPOKH);
UCTIOJIb30BaHUEHHTETPUPOBAHHOTOIIOX0aCyIETOMI PayK TaHCKO-
HaTPUOTHYECKOTOBOCITUTAHHS;

UCTIOJIb30BaHKE B YPOKE HJIEMEHTOB BOCIIUTAHHUS M OTPEIEICHUsSI IPakJAaHCKOMH
NICHTUYHOCTH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

B TOM 1YHUCJI€ C YYETOM paﬁoqeﬁ nporpaMmbl BOCIMTAHUSA ¢ YKAa3aHUEM KOJIHYECTBA YaCO0B, OTBOAMMbBIX HA OCBOCHHUE Ka)l(IIOﬁ TEMbI

9 KIIACC
Ne HaumeHnoBanue pasaesioB u Koimyecrso uaco
n/n TeM NPOrpaMMbl Beero Komrpoms | Ipakrse JlesiTeIbHOCTD YYUTEJIS ¢ Y4eTOM padoueil mporpaMMbl BOCIIUTAHUA
HBIC CKHEC
paboTs! paboThI
Pasnen 1.BemecTBO U XUMHYeCKasi peakuust ® VCTAaHOBJICHUE [OBEPUTCIBHBIX OTHOLIEHUH MEXIy MeJaroruueckum

paboOTHUKOM ¥ ero OOydYaloUmIMMHUCS, CIIOCOOCTBYIOIIUX ITIO3UTUBHOMY

[ToBTOpenue u yriryoiienue 9
BOCHPHUATHIO OOyYarOIIUMUCH TpeOOBaHWH W TPOCHEO TMEAaroruaecKoro

11 3HaHUHM OCHOBHBIX Pa3/C/IOB 5 1 paboTHMKA, TIPUBJICYCHUIO WX BHHMaHHA K OOCYXIaeMOil Ha Yypoke
Kypca 8 kiacca UHQOPMaIIH, aKTUBU3AIIUH UX TO3HABATEIILHOMN ESTENBHOCTH;
OCHOBHBIE 3aKOHOMEPHOCTH e TO0yXAeHHe OO0yJarommxcsi cOOMIOAaTh Ha YpPOKE OOMIENPHHSATHIE HOPMBI
1.2 . 4 MOBE/ICHHs, TpaBWwiIa  OOWmIEHUS €O  CTapIIMMHU  (IIeIaroru4ecKuMH
XUMHYECKUX PEAKIUI paGOTHIKAME)
DIEKTPOTUTHYCCKAS U CBEepCTHUKaMH (0Oy4YarONIMMHCS), NPUHIMIILI y4SOHOH TUCIUILIUHBI U
1.3 nucconyanys. XMMHYECKHE 8 1 1 CaMOOpraHu3aliiy,

® [IPUBJICYCHUC BHUMAHUSA 06y‘laIOH_II/IXC$I K OECHHOCTHOMY AaCIICKTY H3y4YacMbIX

peaKkIfu B pacTBOpax o g
Ha YpOKax SBJICHUH, OpraHu3alud Hux pa6OTLI C TI0JIydyacMOU Ha YPOKE

COLIMAJIbHO 3HAUYMMOW HWH(OpMalMeld — HWHUIWUPOBAHHE €€ OOCYXKICHHUS,

Uroro no pazneny 17
BbICKAa3bIBaHUA O6y‘la}OH_[HMI/ICH CBOCTO MHCHUA IO €€ IMOBOAY, BLIpa6OTKI/I

Paznea 2.HeMeTa/ulbl M UX COETUHEHM S CBOCTO K HCH OTHOUICHWS,

L4 HCIIOJIb30BAaHNE BOCIIMTATCIBHBIX BO3MOXKHOCTEH COACPpKAaHUA yqe6Horo

Obmast xapakTepuCTHKa npeaMeTa uepes JEMOHCTPAIUI0 O0ydaroIuMCs MPUMEPOB OTBETCTBEHHOTO,
2.1 xuMmmndecknx 2ieMeHToB VIIA- 4 1 1 TPakIaHCKOTO [IOBEJEHUS, TIPOSIBIICHUSI YeJI0BEKOIIIO0US U
rpyrmmsL. [aoreHs: I00pOCepIeuHOCTH, Yepe3 Moa00p COOTBETCTBYIOLIMX TEKCTOB JUIS TCHUS,
3aj1a4 JiIsl pelieHus], MPOOJIEMHBIX CHTYAIUI JJIsi 00CYKJICHUS B KIlacce;
OO01mmas xapakTepucTHKa e [pUMEHEHHWE HAa YpPOKE HHTEPAKTUBHBIX (POpM paboThl ¢ 0O0YYAIOUTMMUCS:
29 XUMUYECKUX AJIeMEHTOB VIA- 6 WHTEJUIEKTYalbHBIX WIP, CTUMYJIHMPYIONIMX TI03HABATEIbHYI0 MOTHBAITUIO
' rpymmsl. Cepa u eé oOyyaromuxcs; TpyHIoBOi paboTHI WIH paboThI
B Iapax, KOTOPbIE y4aT 00y4aIOIMXCsi KOMaHIHON paboTe U B3auMOJeCTBI
COCTHHCHAS pax, KOTOpBIE y4aT 00ydJaronixcsi KOMaHIHOM paboTe ¥ B3aUMOJICHCTBUIO
C APYTHMH 00YUIaIONTUMUCST;
2.3 OO0mas xapakTepucTHKa 7 1 ® BKJIIOYEHHE B YPOK HIPOBBIX IPOULEAYP, KOTOPBLIE IIOMOIalOT IOAAEPKAThH
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XUMHUYECKUX 3JIeMEHTOB VA- MOTHBAIMIO 00YYAIOIMINXCS K MOTYYCHHIO 3HAHUH, HaJaXKMBAaHHIO MO3UTHBHBIX
rpynnsL. Asot, hocdop H ux MENKIMHIHOCTHBIX OTHOILICHWI B  KJacce, IOMOTAIOT  YCTAHOBJICHHIO
Io0poKenaTebHOM aTMoc(hepsl BO BpeEMS YPOKa;
COCAMHCHMA e opranmzanys medcTBa MOTUBHPOBAHHBIX M 3PYANPOBAHHBIX OO0yYarOMIMXCS
OO01mmas xapakTepucTHKa HaJl WX HEYCIEBAIOIIMMH OIHOKJIACCHUKAMH, JAaloIero oO0ydJaromumes
XHUMHYECKHX 31eMenToB IV A- COIMAJIEHO 3HAYMMBIH OIIBIT COTPYAHMYECTBA U B3aUMHOI OMOIIIH;
24 o 9 1 2 ® UHUIMUPOBAaHHME ¥  TOAJCPKKA  MCCICIOBATEIbCKOW  NESTENHOCTH
IpynIbl. YIiaepoa U KpeMHUN 1
00ydaroImuxcsl B paMKax pealn3allid UMU WHIVUBHAYaJbHBIX U TPYIIIOBBIX
MX COCAMHCHNA HCCIIE0BATENLCKUX IIPOEKTOB, YTO JacT OOYYAIOIMMCA BO3MOKHOCTh
HPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHUS TEOPETHYCCKOH MPOOIEMBI,
Hroro no pasneny 25 HaBBIK TEHEPUPOBaHWs H  OpOpMIICHHS COOCTBEHHBIX HJEH, HaBBIK
Pasiest 3.MeTa/LIbl H HX COeXHHEHHs YBOKHTICILHOTO OTHOLICHUS K yKHM HICSM, ohopMIIEHHBIM B paboTax
JIpYTHX  WCCIEAOBATENICH, HABBIK ITyOJMYHOTO  BBICTYIUICHHS — IIepen
3.1 OO6mue cBoiCTBa METAIIOB 4 ay/IMTOpUCH, apryMEHTUPOBAHUS M OTCTAaUBAHUSI CBOCH TOUKU 3PCHHSI.
T —— e BBCJICHHWE AaKTHBHBIX ()OPM POJHUTEIBCKOTO B3aHMMOJCHCTBHSA CO IIKOJIOM
3.2 16 2 2 (xsryOHast paboTa, 00IECTBEHHBIH KOHTPOJIb, OTKPBITHIE YPOKH);
COCAMHCHHA ®  HCIIOJH30BAaHUEHHTETPUPOBAHHOTOMIOIX0AACYIETOMI PasKTaHCKO-
Utoro no pasieny 20 MaTPHOTUYECKOTOBOCTINTAHHS; )
®  HCIOJb30BAHUE B YPOKE DJICMEHTOB BOCIIMTAHMUS M ONPENICIICHUS TPAXKIAHCKON
Paszjnen 4.Xumus u okpyskauas cpeaa HACHTHAHOCTH.
41 Bemecrtsa u maTepuansl B 3
' YKU3HM YEJIOBEKA
Wroro mo pazneny 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB
T10 TIPOTPAMME 68 6 ¢
Ne
HaumeHoBanue pa3iesioB U TeM NPOrPaMMbI
n/n Konu4yecTBo yacoB
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