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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o mnpeamery «XUMHS» Ha YPOBHE OCHOBHOTO OOIIEro
oOpa30oBaHUs COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHONM MpOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUS,
MPEICTABIEHHBIX B dIoC 000, denepanbHON aJlalTUPOBAHHOM
oOpa3oBaTeNbHON  NPOrpaMMbl  OCHOBHOTO  oOmiero  oOpa3oBaHus ISt
cnabopuasumx oOydaromuxcs (Bapuant 4.2 ®AOII OOO), a Takke Ha OCHOBE
dbenepanibHOM pabodeil mporpaMMbl BOCHUTaHUS M C  YYETOM  KOHIICTIIMH
npenojaBaHusi yueOHOro npeamera « Xumus» B 00pa3oBaTEIbHBIX OpraHU3aIUiIX
Poccuiickon ®@enepanumu.

[Iporpamma mo xuMuu JAET MPENCTABICHUE O LENAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIpEAMETHOE COJIEpKaHUeE,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMNPENENSICT KOJUYECTBEHHBIE WU
KAUECTBCHHBIC  XAPAKTEPUCTUKU  COJICPKAHUS, ONPEAENSIET BO3MOYKHOCTHU
npeaMeTa Uil pealu3aluu TpeOOBaHW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHON MpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusA, a
Takke TpeOOBaHUM K pe3ysibTaTaM OO0yueHUs] XUMHUH Ha ypOBHE IieNied M3ydeHUs
npeaMeTa U OCHOBHBIX  BHUJIOB  YYEOHO-TIO3HABATEIBHOW  JEATENbHOCTU
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COJep KaHuS.

OcBoeHMe coaepkaHus Kypca MPOUCXOAUT C MPUBJICYCHUEM 3HAHUU U3
paHee U3y4EeHHBIX KypcoB: « OKpyKaromui MUp», «bruonorus» n « Pusukay.

B cucreme obmero oOpazoBaHus «XuMHS» TPU3HAHA 00s3aTEIHHBIM
y4eOHBIM MPEIAMETOM, KOTOPBIM BXOJUT B COCTaB MpPEeAMETHON o00JacTu
«EcTecTBeHHOHAYYHBIE TPEAMETHI.

VYyebnpiM tranoMm (BapuanT 2 AOOII OOO) Ha wusydeHue y4eOHOTO
npeaMera « XuMus» oTBefeHo 136 ydeOHBIX yacoB — IO 2 4aca B HeJeno B 9 u

10 kyaccax COOTBETCTBEHHO.



KoppekimonHo-pa3BUBaOMNi MOTCHIMATT YYEeOHOTO TpenaMera «XuMUsH
o0ecrieunBaeT BO3MOXKHOCTH IS MPEOJOJCHUS OOYYaAIOUUMUCS CIETYIOIMINX
cnenupUIecKuX TPYJIHOCTEH, 00YCIOBICHHBIX CIA00BUICHUEM:

. OTCYTCTBHE€ Y  TOJABJSIONIETO  OONBIIMHCTBA  OOyYaIOLIUXCS
BO3MOXXHOCTH BBISIBIISITh TMPU3HAKK XUMHUYECKUX OOBEKTOB, YCTAHABJIMBATh
pe3ynbTaThl U OCOOCHHOCTU MPOTEKAHUS XUMHUYECKHUX IMPOIIECCOB C MOMOIIBIO
3peHus;

. CJIO)KHOCTh YCTAQHOBJICHUSI NTPUYMHHO-CJIEACTBEHHBIX CBSI3€M MEXIY
O00BEKTaMHU U SIBJICHUSMHU, 3aMEIJICHHOCTh U HEUETKOCTh UX OMO3HAHUS;

. OTCYTCTBHE BO3MOKHOCTH TMOJKPEIUIEHUS MOJIYYa€MbIX XUMHUYECKHUX
3HAHHUU C MOMOIIBIO 3pUTEIBHBIX 00PA30B.

[Ipeononenne yka3aHHbBIX TPYIHOCTEN TOJKHO OCYILIECTBISATHCSA HA KAXKIOM
YPOKE€ YUHUTEIEM B NPOLECCE CIENUAIBHO OPraHU30BAaHHOW KOPPEKLIHOHHOMN
paboThI.

Koppexyuonnwvie s3adauu:

. Pa3zButne 3pUTENBHOrO, 3PUTEIBHO-OCA3ATEIIBHOIO M  CIIyXOBOIO
BOCHPUSITHSL.

. Pa3BuTre npon3BOJILHOTO BHUMAaHUS.

. PazButne namsaru.

. Pa3BuTHe 1 KOPPEKIUSA MBICIUTEIBHBIX OMEPALUH.

. Pa3BuTrHe MOHOJIOTHUYECKOU PEUH.

. OOoraiieHre aKTUBHOTO M TACCUBHOTO CJlOBaps, (QopMHUpoBaHUE

HOBBIX ITOHATHIA.
. DOpMUPOBAHNE HABBIKOB 3PUTEJIILHOIO, 3PUTEIILHO-0CSI3aTEIBHOIO U

CJIYXOBOI'O aHAJIM34.

. OOyueHnue mpaBuiIaM 3anucy GOpPMYJ U CTICTIHATBHBIX 3HAKOB.
. OOyuenue TexHuKe mpeodpa3zoBaHus (HOPMYI U BEIPAKCHUM.
. dopMUpoBaHUE HABBIKOB OCS3aTEIbLHO-3PUTEIIBHOTO 00CIICIOBAaHUS U

BOCIIPUATUS  IBETHBIX  WJIM  YEPHO-OENbIX  (KOHTPACTHBIX)  pelbeHBIX



M300paKeHN (WILTIOCTpAIui, TaONHIl, CXEeM, MAaKeTOB, YEPTE)KHBIX PHUCYHKOB,
rpaukoB u T.1.).

. dopmupoBaHUE  CIELUAIbHBIX  MPUEMOB  OOCIENOBAaHUA U
U300paKEeHHS U3y4aeMbIX OOHEKTOB.

. dopmHupoBaHUE, YTOYHEHHE WM KOPPEKLUS MPEJCTABICHUH O
npeaMeTax U Iporeccax OKpyKarolie JeiCTBUTENIbHOCTH.

. Pa3ButHe © KOppeKIMs yYMEHHS YCTaHaBIMBaTh MPHUYUHHO-
CJIEJICTBEHHBIE CBSI3H.

. Pa3ButHe MEIKONM MOTOPHUKHU U 3pUTENBHO-MOTOPHOM KOOPAWHALMY.

. dopMupoBaHME yMEHUN W HaBBIKOB O€30MAaCHOr0 OOpalleHHs C
BELIECTBAMU B YCIIOBUAX CJIA0OBHICHUSI.

. CoBepIIeHCTBOBaHHE  YMEHHS  3pPUTEIBHOW  OPUEHTUPOBKH B

MUKPOIIPOCTPAHCTBC.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
YUYEBHOT'O IIPEIMETA «XUMMUSD»

JIn4HOCTHBIE pPe3yJIbTaThI

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS Y4eOHOro mpeaMera «XHUMHS
JOCTUTAIOTCSI B €AMHCTBE Y4YE€OHOM M BOCIHUTATENBHOM JIESITEIBHOCTH B
COOTBETCTBHH C TPATUIIMOHHBIMA POCCUHUCKUMH COIIMOKYIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT TMpoOIlecCaM CaMOIO3HAHMs, CaMOPa3BUTHUS U
COIMaIN3aIu 00YyYarOIMnXCsl.

JIM4HOCTHBIE PE3yNbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHUCJIE B
JacTH:

Ilampuomuueckoeo ~ 6ocnumanusi. ~ UEHHOCTHOTO  OTHOIIEHHUS K
OT€UECTBEHHOMY KYJBTYPHOMY, MCTOPUYECKOMY ¢ HAyYHOMY HaCJEAHIO,
MOHUMAaHUs 3HAYCHHUS XUMHUYCCKONW HAyKH B KU3HH COBPEMEHHOTO OOIIECTBA,

CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MH(OpPMAIMEl O MePeOBBIX JOCTUKEHUIX U



OTKPBITUSIX MUPOBOM M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTU B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA.

I'pasicoanckoeo eocnumawnusi; TPEACTABICHUS O COLMAIBHBIX HOpPMax M
MpaBWJIaxX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOMU
KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM U JIPyTUX BHUJAX JEATECIBHOCTH,; TOTOBHOCTH K pPa3HOOOpa3zHOMU
COBMECTHOW NIEATEILHOCTH TPH BBIOJTHCHUH YYEOHBIX, TIO3HABATEIbHBIX 3aj1ad,
BBITIOJTHEHUU XUMHUUYECKUX DKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IIPOCKTOB,
CTPEMJICHUS K B3aMMOMNOHUMAHUIO M B3aMMOTIOMOIIM B MPOIECcCEe ITOM yueOHOMU
JIEATEIIbHOCTH; TOTOBHOCTH OIICHHMBAaTh CBOE TOBEICHHUE U TMOCTYIKH CBOMX
TOBAPUILIEA C TO3HWIMU HPABCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHUS
MTOCJIEACTBUAN IMOCTYIIKOB.

L]enHocmu HayuHo020 NO3HAHUA:

. MHUPOBO33PEHYECKUX TMPEACTABICHUNA O BEUIECTBE WU XHMHUYECKOU
peaKiuu, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKu U
COCTAaBISIIOIIMX OCHOBY [JIi TMOHMMAaHUS CYIIHOCTH HAYYHOM KapTUHBI MUPAa;
NpEeACTaBICHUM 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTUS  MPHUPOJIBI,
B3aMMOCBS3SIX YEJIOBEKAa ¢ MPUPOJHOM CPEeloi, O POJIM XUMHUH B MO3HAHUU ITUX
3aKOHOMEPHOCTEM;

. MO3HABATEJIbHBIX MOTHBOB, HAIPABJIICHHBIX Ha TOJYYEHHE HOBBIX
3HaHUW TI0 XUMHH, HEOOXOJAUMBIX JJIsi OOBSICHEHHUS HAOJII0/IaeMbIX ITPOIIECCOB U
SIBIICHUI;

. MO3HABATENIbHOM, MH(MOPMALMOHHON M YUTATEIbCKOW KYJBTYpPBI, B
TOM YHCJIE HABBIKOB CaMOCTOSATEIBLHON pabdoThl C Y4YEOHBIMU TEKCTaMH,
CIIpaBOYHOM  JUTEpaTypod,  JOCTYMHBIMH  TEXHHYECKUMHU  CpEJCTBaMHU
UH(OPMAITMOHHBIX TEXHOJIOTHH;

. WHTEpeca K 00YUYEHUIO U MO3HAHUIO, JTF0003HATETLHOCTH, TOTOBHOCTH
U CHOCOOHOCTH K C€aMoOOpa3OBaHHUIO, TPOCKTHOM M  KCCIIEIO0BATEIbCKON
NeSATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHSA OOY4YEHUS B

JIaJbHEHUIIIEM;



Dopmuposanusi  Kyibmypvl 300p06bsi. OCO3HAHHSA LIEHHOCTH >KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3J0pOBbIO, YCTAHOBKH Ha 370POBBII 00pa3
’KM3HU, OCO3HAHUS MOCJIEICTBUN U HENPUATHUS BPEIHBIX IPUBBIYEK (YIIOTpEOIeHU
aJIKOTOJIsl, HApKOTUKOB, KYypEHHs), HEOOXOAMMOCTH COONIOJCHUS TpaBUII
0e30MacHOCTH IpHU O0paIlleHUH C XUMUYECKHUMH BELLIECTBAMHU B OBITY U peasIbHOM
KU3HU;

Tpyoosoeo éocnumanus: UHTEPECA K MPAKTUYECKOMY U3YUEHUIO Ipodeccuii
U TpyJa pPa3Iu4HOIO pPOJA, YBaXEHUWE K TPyAy M pe3yipTaTaM TpPyAOBOU
NeATEIbHOCTH, B TOM YHUCJI€ Ha OCHOBE NMPUMEHEHUs MPEAMETHBIX 3HAHUU I10
XUMHUHU, OCO3HAHHOTO BBIOOpPA HMHIMBHUAYAJIbHOM TPAEKTOPUHU MPOIOJIKEHUS
oOpa3oBaHMsl C Y4YETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTM K XUMUH,
OOILIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEW; YCHEIIHOW MpOQecCHOHATBHON
JESATEIIbHOCTH U Pa3BUTHI HEOOXOIUMBIX YMEHUIN; TOTOBHOCTh a/lallTUPOBATHCS B
npodecCuoHaNBHOM cpere;

IKON02UUECKO20 BOCNUMAHUS!

. HKOJIOTUYECKU  II€JIECOO0PAa3HOr0 OTHOLIEHHUS K MPHUPOJAE Kak
VCTOYHUKY U3HM Ha 3emiie, OCHOBE €€ CYyIeCTBOBaHUS, MOHUMAHUS LIEHHOCTU
3I0pOBOTO M Oe3omacHOro oOpas3a JKM3HHU, OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UYECKOMY M MCUXUYECKOMY 370POBBIO, OCO3HAHUS LIECHHOCTH
COOJII0IEHUs TPAaBUJT O€30ITACHOTO MOBEAECHUS MTPU padOTE C BEUIECTBAMH, a TAKXKE
B CUTyalUsAX, YTPOXKAOUIUX 30POBBIO U KU3HHU JIIOJIEH;

. CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJIy4aeMble PU U3YUEHUU XUMUH,
JUISl pELLICHUS 3a7]a4, CBSI3aHHBIX C OKPYKAIOLIEW MTPUPOJTHON CPEAON, TOBBIIEHUS
YPOBHSL ~ 3KOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUsl TIJOOAJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIIeHHs TOCPEACTBOM METOI0B XUMHUH;

. HKOJIOTMYECKOTO MBILUICHHS, YMEHHUS PYKOBOJCTBOBATbCS UM B
II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJILHOM IIPAKTHKE.

CrnenuajbHble TUYHOCTHBIE Pe3yJIbTAThI:

. YMEHUE  COIOCTAaBJATh 3PUTEJIBHBIE BIEYATIECHUS C  y4ETOM

MOJIYYEHHBIX 3HAaHUM 00 OCOOEHHOCTSIX CBOEr0 3PUTEILHOTO BOCIPHUSTHS, HA



OCHOBaHMH C(OPMUPOBAHHBIX TMPEACTABICHUNA O TpPEeaAMETax | SBICHUSIX
OKPYKaOIEN ICVCTBUTEIBHOCTH;

. c(hOpPMHPOBAHHOCTh MOTHUBAIIMM K OOYYEHHUIO U IIeJICHANpPaBICHHOM
MMO3HABATEILHOMN JIEATCIbHOCTH;

. CIIOCOOHOCTH K OCMBICIEHUIO U AuddepeHmanud KapTuHbl MUpa, €€
BPEMEHHO-POCTPAHCTBEHHOM OpraHu3aluu.

MeTanpeaMeTHblIe Pe3yJbTATHI

B cocraBe MeranpeaMETHBIX pPE3YJNbTATOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUsI OOIIEHAyYHBbIE TOHATUS (3aKOH, TEOpHs,
NPUHINI, TUNOTEe3a, (hakT, CUCTEMa, MPOIECC, IKCIEPUMEHT U Ap.), KOTOpbIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAyYHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATUBHBIC, DPETYJISTHUBHBIC), KOTOphIE 0O€CHeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHUS Y4YEOHOTO MpeaMera «XUuMUs)
OTPa)KAIOT OBJIAJICHUE YHUBEPCAIbHBIMU MO3HABATEIbHBIMU JIEUCTBUSIMU, B TOM
qucJe:

bazosvivu nocuveckumu oeticmeusimu:

. YMEHHEM MCIOJIb30BATh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS TpU
OCBOCHUU 3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX TOHSATUM (BBIAEHSATH HX
XapakTepHbIEC TMPU3HAKHU, YCTAHABIMBAaTh B3aUMOCBS3b C JAPYTUMH TOHSTHSMM),
WCITOJIB30BATh TOHATHS JJII OOBSICHEHUS OT/IETbHBIX (DAKTOB U SIBJICHUI; BEIOUPATH
OCHOBAHUS M KPUTEPUHU JJIS KJIACCUPUKAIIMU XUMUUECKUX BEIIECTB U XUMHUUECKUX
peakinii; yYCTaHaBIMBATh NPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY OOBEKTaMU
M3YUYEHHUSI; CTPOUTH JIOTUYECKHE PACCYKIEHUSI (MHAYKTUBHbBIC, JEAYKTHUBHBIE, 11O
aHAJIOTHUM ); JIeJIaTh BHIBOJIBI U 3aKIIOUCHUS;

. YMEHHUEM MPUMEHATH B MPOILIECCE TTO3HAHUS MOHATUA (IIPEIMETHbIE U

MeTaHpe,Z[MeTHBIC), CHUMBOJJINYCCKHUEC (3HaKOBBIC) MOJCJIU, UCIIOJIb3YEMBIC B XUMHH,



peoOpa3oBhIBATH MIMPOKO MPUMEHSIEMbIE B XUMUW MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKANA 3HaK (CHMBOJ 3JIEMEHTa), XUMHUYecKas ¢GopMmyna W YypaBHEHUE
XUMHUYECKOHN pPEeaKIi — TMPH PEIICHHH YIeOHO-TI03HABATEIBHBIX 33/1a4; C YUETOM
ATUX MOJICTBHBIX TPECTABICHNN BBISBISITh W XapaKTEPU30BaTh CYIIECCTBCHHBIE
NPU3HAKKA HW3YYaeMBIX OOBEKTOB — XHMHUYECKHUX BEIIECTB U XUMHYECCKUX
peakiuii; BBISBISITH OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-CJICICTBEHHBIC CBSI3U U
MPOTUBOPEYHS B M3YYaEMBIX MPOIECCAX U SBICHUSX; MpeiaraTb KPUTEPHUH IS
BBISIBJICHHSI STUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUHUI; CAMOCTOSITETLHO BHIOMPATH
crioco0 perieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBEIOMpATh HanOoJIee TOAXOMSIIMHNA C YYETOM CaMOCTOSATEIHLHO BBIICICHHBIX
KpUTEPHUEB);

baszoevimu uccnedosamenbckumu 0eucmeusmu:

. YMEHUEM UCIOJIb30BaTh TIOCTABJIICHHBIE BOMPOCHI B  KadyecTBE
WHCTPYMEHTA TO3HAHUS, a TakKe B KauyecTBE OCHOBBI [UIsi (POPMUPOBAHUS
TUTIOTE3BI 110 TIPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYKICHUI;

. npuoOpeTeHre OmbITa MO  IUIAHHUPOBAHUIO, OpraHU3AlMUM U
MIPOBEICHUIO YYCHHYECKUX OJKCIICPUMEHTOB: yMEHHWE HaOII0JaTh 3a XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopmMyInpoBaTh
00001IIeHNUsT ¥ BBIBOJBI IO Pe3yJibTaTaM MPOBEIEHHOTO ONBITA, HUCCIEIOBAHUS,
COCTaBIISITh OTYET O MPOJICTAaHHON padoTe;

Pabomoii ¢ ungpopmayueti:

. YyMEHHUEM  BBIOWpATh, AaHAIM3UPOBATh W  WHTEPIPETHPOBATH
WH(OPMAITUIO PA3TNIHBIX BUIOB U (DOPM TPEICTABICHHUS, TTOTYIaeMY0 U3 Pa3HBIX
WCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs,
CIIpaBOYHBIC  TOCOOHWs, pecypchl  MHTepHeTa); KPUTHYCCKH  OILICHUBATH
MPOTUBOPEUYHMBYIO M HEJTOCTOBEPHYIO HH(POPMAIIHIO;

. YMEHUEM TPHUMEHSTh Pa3IMUHbIE METOJbI U 3alPOChl MPU MOUCKE U
orbope wuH(MOpPMAIMK ¥ COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX  JIJIS
BBITIOJIHEHUST Y4YEOHBIX W TIO3HABATENBbHBIX 3a7a4 ONPENENEHHOTO THIA;

npuoOpeTeHrue  ombiTa B O0JACTM  HUCIHOJIB30BaHUS  MH(DOpPMALMOHHO-



KOMMYHHUKATHUBHBIX  TEXHOJIOTHIA, OBJIaJICHUE KyJbTYypOH aKTUBHOTO
WCITOJIb30BAaHUSL PA3JIMYHBIX IOHUCKOBBIX CHCTEM; CaMOCTOATEIbHO BBIOMPATH
ONTUMAJIbHYI0 (opMy TpeAcTaBieHHs HHPOPMAMM W  HWLIIOCTPUPOBATH
peliaeMble 3a7aud HECJIOKHBIMH CXEMaMH, AuarpaMMamu, IpYrUMu (opMamu
rpaduKu ¥ ©X KOMOUMHAIIUSIMU;

. YMEHUEM HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce yuyeOHOU u
UCCIIEIOBATENECKON NIEATEIbHOCTH HHPOPMAIUIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelibl;

Yuueepcanbhvimu KOMMYHUKAMUBHBIMU OCUCTNEUAMU.

. YMEHHMEM 3aJ]aBaTh BOIPOCH! (B XOJE AHAIora W/MiIu JUCKYCCHM) TIO
CyliecTBy  oOcyXmaemMoill  TeMbl, (OPMYJIHPOBATH  CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

. OpUOOpeTEeHNEe ONbITa NPE3CHTALUU PE3YyJIbTaTOB  BBHIIOJIHEHUS
XUMHUUYECKOTO SKCIEPUMEHTa (J1a00paTOpPHOTO OIbITa, JJaOOpPaTOPHOUM pabOThI MO
UCCIJIEJOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);

. 3aMHTEPECOBAHHOCTh B COBMECTHOM co CBEPCTHUKAMHU
MO3HABaTEJIbHOM M HUCCIIEOBATENbCKOM  JNEATENBHOCTH  NpPU  PEIICHUHU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuii (00CcyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUH, ONpeleJIeHUe KpPUTEpPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOW paOOThI U Ap.);

Vuueepcanonvimu pe2ynamusHviMu 0eucmeusimu.

. YMEHHEM  CaMOCTOSITENIbHO  ONpEAeNsATh LEeIH  JACSTeIbHOCTH,
IUIAaHUPOBATh,  OCYILECTBIIATH, KOHTPOJMPOBaTH W NIpPU  HEOOXOJUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIBHOCTh, BBIOMpaTh Hambosee ddPexTuBHBIC
COCcOObI pemieHus YydueOHBIX M MO3HABATENbHBIX 3aJad, CaMOCTOSITEIIbHO
COCTaBJISITh WM KOPPEKTUPOBATH IMPEIJIOKEHHBIM aIrOpPUTM JECUCTBUM IIpU

BBIMIOJIHEHUM 33JaHUil ¢ y4€TOM TMOJyYEHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX



O00BEKTaX — BEIECTBAX M PEaKIUAX; OIEHMBATh COOTBETCTBUE IOJIYYEHHOTO
pe3yJibTaTa 3asBJICHHON LIEJIH;

. YMEHHEM HCHOJIb30BaTh U aHAJIU3UPOBATh KOHTEKCTBI, IIPEAJIAracMble
B YCJIOBUU 3a1aHUM.

CnenmnanbHble MeTanpeAMeTHbIE Pe3yJIbTAThI:

. YMEHHE UCIOJIb30BATh COXPAHHBIE aHAU3ATOPHI B PA3JIMYHBIX BHIAX

NesATeNbHOCTH (y4eOHO-I03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

. OPUMEHATh 3PUTEIbHO-OCSI3aTENbHBI  CIOCOO OO0CienoBaHUs U
BOCIIPUATHS;
. YMEHHE IOJIb30BATHCS COBPEMEHHBIMU CpPEICTBAMU KOMMYHUKAIWU,

TU(IOTEXHUUECKUMHU CPEJICTBAMU, IPUMEHSAEMBIMU B YU€OHOM IPOLIECCE;

. YMEHUE IUIAHUPOBATh MPEAMETHO-NIPAKTHYECKUE JEHCTBUSA C YYETOM
MMEIOILETOCS 3pUTENIBHOIO IMAarHo3a B COOTBETCTBHUHM C ITOCTaBICHHOM 3a/1a4ei;

. YMEHHE MPOSIBIATH B KOMMYHUKATUBHOW JIEATEIbHOCTH, a/ICKBaTHbIE
CUTYallH, HeBepOaibHbIe (DOPMBI OOILIECHNUS;

. YMEHHE BECTH CaMOCTOSITENIbHBIN MOUCK MH(OpMaLIUY;

. CIIOCOOHOCTh K NPeoO0pa3oBaHUI0, COXPAaHEHHUIO M  Iepenaye
uH(pOpMalny, MOTYYSHHON B pe3ysIbTaTe YTCHUS WU ayJUpOBaHUS;

. CIIOCOOHOCTh Y4acCTBOBAaTh B PEUEBOM OOIICHUHU, COOJIIOIasi HOPMBI
pPEYEBOro 3TUKETA, aIEKBATHO UCIOJIb30BATh KECTHl 1 MUMUKY;

. CHOCOOHOCTh OLIEHMBATh CBOIO PEUb C TOUKHU 3PEHUS €€ COIepk aHUs,
SA3BIKOBOTO O(POPMIICHUS;

. YMEHUE HAXOJIUTh 'PAMMATUYECKHE U PEYEBBbIC OIIMOKH, HEIOYETHI,
UCHIPABIIATH UX;

. YMEHUE IUIAHUPOBATh, KOHTPOJUPOBATh M OLEHUBATH Yy4eOHbIE
JNEUCTBUS C YYETOM, HMEIOIIEroCsl 3pUTENBHOIO JHAarHo3a B COOTBETCTBHH C

ITOCTABJIEHHOW 3aJ1a4€il U YCIOBUAMU €€ peaIn3aluu.



IIpenmeTHbIE pe3yJIbTATHI
9 kace

. pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IIOHATHI: aTOM,
MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAsI), BaJECHTHOCTb, OTHOCUTEJbHAs AaTOMHas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJIs1 XUMUYECKOTO 3JIe- MEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHU/T, KUCIIOTA,
OCHOBAHHUE, COJIb, BJEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COeAMHEHUS, PEaKIIUU Pa3JIOKEHUS,
peaKIuu 3aMelieHus, peakiuu o0- MEHa, 9K30- U HHIOTCPMHUYECKUE PEaKIUU;
TEIJIOBOM 3(PeKT peakiuu; SApO aToma, SICKTPOHHBIA CIIOM aToMa, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSpPHAs U HEMOJSIpHas
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MaccOBasl J0Js
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIUsI) B PaCTBOPE;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSITUH (CM.
. 1) ¥ IpUMEHSTh 3TH MOHSATHUA MIPU ONMKUCAHUU BEIIECTB U UX TIPEBPAILICHUN;

. WCIIOJIB30BaTh XUMHYECKYIO CHUMBOJIUKY JJISl COCTaBJCHUS (HOpMyJ
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

. OTpENENsTh  BaJIGHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHEHUAX; CTEMEeHb OKHUCICHUSI DJIEMEHTOB B OHWHAPHBIX COCIUHECHUSX;
MPUHAJICKHOCTH BEIIECTB K OMPEACIEHHOMY KJIACCY COCAMHEHHM 1Mo dopmyram;
BUJI XUMHUUYECKOH CBSI3U (KOBAJICHTHAsI U MOHHASI) B HEOPTaHUYECKUX COCTUHECHUSX;

. packpeiBath cMbici [lepuogmueckoro 3akona J[. M. Menpaeneesa:
JIEMOHCTPUPOBATh  [OHUMAaHUE  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX MoJioxkeHus B [lepuoanueckoil cucreme; 3aKOHOB
COXpPAaHEHHMSI MacChl BEILECTB, IOCTOSIHCTBA COCTAaBa, ATOMHO-MOJIEKYJSIPHOTO
y4eHHsl, 3aKOHAa ABOTaJpo; OMUCHIBATH M XapaKTEepPU30BaTh TaOIMUHYIO (HOPMY
[leproauyeckoil CUCTEMbl XUMUUYECKUX JIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHAs
noarpymmna (A-rpynma)» u «rmodbounas noarpynmna (b-rpymnmna)», mansie u Oosbime

NCPpUOILI; COOTHOCHUTD 0603Ha‘16HI/I$I, KOTOPLIC HUMCIOTCs B Ta6J'II/IL[e



«Ilepuonnueckas cucrema xumuueckux osnemeHtoB J[. WM. MenneneeBa» ¢
YUCJIOBBIMUA XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XHMHYECKUX 3JIEMEHTOB
(coctaB W 3apsan sAapa, oOlIee YHUCIO JJIEKTPOHOB M pACHpeleleHHE HX 110
AIIEKTPOHHBIM CIIOSIM);

. KJIACCU(PUIMPOBATh ~ XUMUYECKHE  JJIEMEHTHl;  HEOPraHUYECKHUE
BELIECTBA; XUMUYECKUE PEAKIMH (IO YHUCIY U COCTABY YYacCTBYIOIIMX B pEakLUU
BEIIECTB, M0 TETUIOBOMY (D PeKTy);

. XapakTepu3oBaTh (OMMCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB  pa3JIMYHBIX  KJIACCOB,  MOATBEpXKJas  ONUCAHUE  IpPUMEpaMu
MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUA;

. IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX
KaueCTBEHHOI'O0 COCTaBa; BOBMOYHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILICHUN B
Pa3INYHBIX YCIOBUSX;

. BBIYMCIIATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYKO MAacChl
BEILECTB; MAaCCOBYIO JOJII0 XMMHYECKOTO 3jieMeHTa Mo (OpMyJe COEAUHEHUS;
MacCOBYIO JOJIF0 BEIIECTBA B PAcTBOPE; IMPOBOJUTH PACYETHI 0 YPABHEHHIO
XAMHUYECKOMN pEeaKIuu;

. IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH —
aHaJu3 M CHHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3alluio, KIacCU(HUKAIINIO,
BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBSI3€ — JJI1 U3yUYEHHUs CBOMCTB BEILECTB
U XHMHMYECKMX PEaKLUHi; €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAaHUSI —
HaONIOZICHUE, W3MEpPEHHe, MOJCIMPOBAHUE, DKCIEPUMEHT (peanbHbld U
MBICJICHHBIN );

. CJIEI0OBaTh INpaBWaM IIOJb30BAaHHUS XUMHUYECKOM MOCYyAOH U
Ja00paTOpHBIM 000pPYAOBaHUEM, a TAK)Ke MpaBUiiaM OOpalIeHUsI C BEUIECTBAMU B
COOTBETCTBUHM C HMHCTPYKIMSMH IO BBIOJHEHHUIO JAOOPATOPHBIX XMUMHUYECKUX
OTBITOB IO TMOJYYEHUIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOAa H
KHCIIOpOJia), MPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOM MaccoBOM noiei

pPacTBOPEHHOIO  BELIECTBA;  IUIAHUPOBATH U MPOBOJWTH  XUMHUUYECKHE



JKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEJIOYEHM W KHUCIOT C IMOMOIIBIO
WHIUKATOPOB (JaKkMyc, ¢peHon(TarienH, METUIOPaHXK | JIp.).
10 knacce

. PaCKpBIBATh CMBICI OCHOBHBIX XMMHWYECKUX IOHSITHUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTMOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE
BEUIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb  OKHUCJICHHUS,
XUMUYECKas PEaKiusi, XUMUYECKas CBSI3b, TEIUIOBOW A((EKT peaxiuu, Molb,
MOJISIPHBIN 00BEM, pacTBOP; JICKTPOJUTHI, HEIJICKTPOIUTHI, JIEKTPOJUTUYECKAs
JIMCCOLUALINS, PEAKIIMA MOHHOTO0 0OMEHa, KaTaJiu3aTop, XUMUUECKOE paBHOBECHE,
oOpatuMble M HEOOpATHUMBIE pPEAKIMH, OKUCIUTENb- HO-BOCCTAHOBUTEIbHbBIC
pEaKlMu, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCIEHHE U  BOCCTaHOBJICHUE,
ajuioTponusi, aM(pOTepPHOCTb, XHUMHYECKas CBsI3b (KOBaJEHTHasl, WMOHHAs,
MeTaJuInuecKas), KpUCTaUIMYecKas pemiéTka, KOppOo3usi METAJIOB, CILIABHI;
CKOPOCTh XMMHUYECKOM peakuuu, npeaenbHo nonyctumasi koHuentpamus (I11K)
BEIIIECTBA;

. WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHHA (CM.
. 1) ¥ IpUMEHSITh 3TU MOHATHS IIPU ONMKCAHUU BEIIECTB U UX MPEBpaICHUN;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHUSI (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

. ONPEAEHATh BAJEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB B COCIMHEHHMSIX PA3JIMYHOTO COCTaBa; INMPUHAIJIEKHOCTH BEIIECTB K
ONpeNeNEHHOMY KJIACCy COEIMHEHMH Mo (opmysaM; BUI XHUMHYECKOU CBS3U
(KoBaJIeHTHAas, MIOHHAs, METAJUINUECKasi) B HECOPraHUUYECKUX COCIMHEHUSIX; 3apsl
MOHAa TI0O XUMHUYECKOW (opMmyse; XapakTep Ccpeabl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COCAUHEHUM, THUIl KPUCTALUIMYECKOM PEIIETKA KOHKPETHOTO
BEILIECTBA;

. packpbiBaTh cMbIca [lepuonndeckoro 3akona JI. M. MenaeneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OMUCHIBATH M XapaKTEPU30BATh TAOIUYHYIO
dbopmy Ileprognyeckoil cUCTEMbl XUMUYECKUX SJIEMEHTOB: Pa3iMyaTh MOHSTHUS

«rnaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mansie u



Oonplllie TEpPUOAbl; COOTHOCHTH OOO3HAYEHUs, KOTOpblE HMEIOTCA B
NEPUOANYECKON TabNMUIEe, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DSJEMEHTOB (COCTaB W 3apsj sjpa, oO0IIee YUCIO AJIEKTPOHOB U
pacrpeielieHue UX Mo 3JIEKTPOHHBIM CJI0sIM); OOBACHSATH 0O0IIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB JIEMEHTOB U MX COCJIMHEHUN B MPEJesiax MallbIX MEpUOIOB
U TJIABHBIX MOJI- TPYIII ¢ YYETOM CTPOCHHUSI UX aTOMOB;

. KJIAaCCU(PUIIMPOBATh ~ XUMUYECKHE  OJEMEHTHI;  HEOPraHUYEeCKHUe
BEI[ECTBA; XUMHUYECKHE peaKkuu (10 YMUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, IO TEIJIOBOMY »(hPeKTy, M0 H3MEHEHHUIO CTENEHEH OKHUCICHUs
XUMHUUYECKUX IJIEMEHTOB);

. XapaKkTepu30BaTh (OMKUCHIBATh) OOIIME U ClIENU(PUIECKIE XUMUYECKHIE
CBOMCTBA MpPOCTBIX M CIIOKHBIX BELIECTB, MOATBEPKIAsi OMHCAHUE IPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUW COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

. COCTABJISITh YPaBHEHHUs DJIEKTPOJIUTUYECKON JMCCOLMALNM KHUCIOT,
HIEJ0YEd M COJIEW; IIOJHBIE M COKpAIIEHHBIC YPAaBHEHUS pPEAKIMM HOHHOTO
oOMeHa; ypaBHEHHS peaklUi, MOATBEPKIAOIINX CYLUIECTBOBAHHE I'€HETUUYECKOM
CBSI3M MEX/y BEUIECTBAMH PA3JIMYHBIX KIJIACCOB;

. pPacKpbIBaTh CYIUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMiA
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlui;

. MIPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT UX CTPOCHMS;
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPAILLCHUI B Pa3JIUYHBIX YCIOBUSX;

. BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIAPHYIO W MOJISIPHYIO MacChl
BEILECTB; MAaCCOBYIO JOJII0 XMMHYECKOrO 3JeMeHTa Mo (opMyse COEAMHEHUS;
MacCOBYIO JOJIFO BEIIECTBA B PAacTBOPE; IMPOBOJUTH PACUYETHI IO YPABHEHHIO
XMMHUYECKON peakuu;

. cieloBaTh NpaBUJiaM  [OJb30BaHUS XUMHUYECKOM MOCyIol U
Ja060paTOpHBIM 00OpPYAOBAaHUEM, a TAK)KE MPaBUJIaM OOpaIeHUsI C BEIIECTBAMU B
COOTBETCTBUM C WHCTPYKIMSIMU TIO BBINOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OMBITOB MO TIOJYYEHUI0 M COOMPAHMIO Ta3000pa3HBIX BEUIECTB (aMMHUaKa H

YTJIEKUCIIOTO Ta3a);



. IPOBOJAUTH PEAKLMH, [OATBEPKIAIOIIME KAaYECTBEHHBIM COCTaB
pa3IMYHBIX BEILECTB: PACIO3HABATH ONBITHBIM ITYTEM XJIOPUA- OpOMUI-, HOIUI-,
KapOoHaT-, pocdar-, CUIMKaT-, CyabpaT-, THIPOKCUI-UOHBI, KATHOHBI AMMOHUS U
WOHBl M3YYEHHBIX METAJUIOB, NPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPAX
HEOPraHUYECKUX BEILECTB;

. IPUMEHATh OCHOBHBIE OIEpPALMU MBICIUTEIBHON JESATEIBHOCTH —
aHalIM3 M CHUHTE3, CpaBHEHUE, O00O0ONIEHWE, CHCTEeMAaTH3alUI0, BBISBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3¢éd — JJI1 M3Yy4YEHUS CBOMCTB BEILIECTB U
XUMHUYECKUX PEAKIIM; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUSI — HAOMIOACHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICIICHHBIN ).

CneunmnajbHble pe3yabTaThl:

. BJIAJICHUE MPABWIIAMH 3aIUCH (POPMYI U CTIELIMAIbHBIX 3HAKOB;
. BJIa/ICHUE TEXHUKOM NpeoOpa3zoBaHusi GOopMyJl U BBIPAXKECHUI;
. BJIAJICHUE 3PUTENIbHO-0CSA3aTEIbHBIM CIOCOOOM O00CIIE€OBaHUS U

BOCIIPUATUS  LBETHBIX WM  YEPHO-OENbIX  (KOHTPACTHBIX)  pEIbePHBIX
U300pakeHu (WJUTIoCTpanuii, TabIul, CXE€M, MAaKETOB, YEPTEKHBIX PHUCYHKOB,

rpauKoB U T.N

COILEPKXAHHUE YYEBHOI'O IPE/IMETA
9 kiace

IlepBoHaYa/IbHBIE XUMHYECKUE IIOHATHSA.

[Ipenmer xumuu. Ponb XMMUM B JKM3HHM YENIOBEKAa. lerna M BEIIECTBA.
Pu3nuecKkue CBOMCTBA BEIIECTB. ArperarHoe coctossHue BemecTB. [loHsaTne o
METOJax MO3HAHUS B XMMHUHM. XMMHS B CUCTEME HayK. UHCTBIE BEIIECTBA U CMECH.
CrniocoOnI pa3jeneHust cMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3IeMEHThl. CHMBOJIBI XMMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass QopMyna. BaleHTHOCTP aTOMOB XUMHUYECKHUX 3JI€ MEHTOB.

3aKOH TMOCTOSIHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAss aToMHas Macca.



OTHOcHUTeNbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 0Ji1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUHU.

PuU3NYECKUE U XUMHUYECKHUE SIBJICHUA. XUMHAYECKasl peaklus U €€ NPU3HAKU.
3aKOH COXpaHEHHS MAacCChl BEIIECTB. XUMHUYecKue ypaBHeHHs. Knaccudukanums
XUMHUYECKUX peaKIuil (CoeqMHEHUS, pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

XUMHUYECKAN OKCIIEPUMEHT: 3HAKOMCTBO C XHMHWYECKOW IIOCYIIOU, C
npaBwiaMu paboThl B J1a0OpaTOPUU W MpUEMaMH OOpalleHUs ¢ J1abopaTOpHBIM
o0opyZ0oBaHUEM; H3y4Y€HHE M oOmHucaHue (U3MUYECKUX CBOMCTB 00pa3IoB
HEOPTaHUYECKUX BEIIECTB; HaOMoAeHuEe (u3nyeckux (IJIaBJIEHUE BOCKA, TasHUE
JbJa, pAacTUpAHUE caxapa B CTYIKe, KUIIEHHME W KOHJECHCAlus BOJbI) U
XUMUYECKUX  (TOpeHHe  CBEYH, MPOKAIMBAaHUE  MEIHOM  IPOBOJIOKH,
B3aMMO/ICHCTBUE MeJla C KUCIOTON) SABJICHUH, HAOII0OIEHUE U OTMUCAHUE TTPU3HAKOB
MPOTEKaHUsI XUMUYECKHUX peaKInil (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEpHOM
KHC- JIOTBI C XJIOpuaoM Oapusi, paszioxkenue ruapokcuaa wmeau(ll) mpu
HarpeBaHuM, B3auMoOAeHCTBHE keine3a ¢ pacTtBopoMm conu Mmenu(ll)); uzyueHwue
CIIOCOOOB  paszjiesieHusi cMmeced (C  TOMOIbI0  MarHurta, (QUIbTpoBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTtorpadus), MPOBEICHUE OYUCTKA TOBAPEHHON
coiv; HaOMIOJleHWEe W  ONKCAaHWE  pe3yJIbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacCChl, CO3JaHUE MOJIENIEd MOJIEKYI
(IIapoCTEepKHEBBIX ).

Baxuelue npeacraBuTe M HCOPraHUYECKHUX BELIECTB.

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopoa — ameMeHT U mpocroe
BemecTBO. Haxoxjenue kuciopona B mpuponae, (U3MUecKue M XHUMHYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xucmopoga. CrocoObl
MOJyYeHUs] KHUCJIOpoJa B JA0OpaTOpud U MPOMBINUIEHHOCTH. Kpyroopor
KHcIIopoaa B mpupojae. O30H — aJioTpornHast MOAU(PUKAIINAS KUCIOPOIa.

TermoBo#t h(eKT XUMHUECKOW peakInK, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue

BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bonmopon — »nemMeHT M mpocroe BemiecTBO. Haxoxkaenwe Bojopoja B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

KonuuectBo BemectBa. Mok, Mossipaas macca. 3akoH ABOTaipo.

MoutsipHblii 00beM ra30B. PacyeTsl 0 XUMUYECKUM YPaBHEHUSIM.

@dusnueckne CcBoOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEL
HacepllieHHble 1 HEHACBILLIEHHBIE PacTBOPBL. Pacmeopumocms eeujecme 8 800e.
MaccoBast 107151 BelecTBa B pacTBOpE. XMMHUECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOJie U B KU3HU 4deloBeka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coenumuenuid. Oxcupapl. Kinaccudukanms
OKCUJOB:  cosieoOpasyroniye  (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEpHBIE) U
HecosieoOpasyromue. HomeHknaTypa okcuioB (MeXIyHApOAHAS W TPUBUAIBHASA).
Pu3nuecKue U XUMHYECKHE CBOMCTBA OKCUAOB. [loyueHne okcuaos.

OcHoBanusa. Krnaccudukaiss OCHOBaHMM: ILENOYM M HEPACTBOPHMBIE
ocHOBaHHA. HoMeHknaTypa OCHOBaHMM (MEXIyHapoAHas MW TpUBHUAJIbHAsA).
Du3nYECcKrne U XUMUYECKNE CBOMCTBA OCHOBaHuM. [loiryueHre ocHOBaHUM.

Kucnotsr. Knaccuduxanus KHUCJIOT. Howmenxkiatypa KUCJIOT
(MexxyHapoHasi U TpuBHaNIbHAS ). DU3MUECKHE U XUMUYECKHUE CBOMCTBA KHCIIOT.
Psn aktuBHOCTH MeTaiuioB H. H. bekerosa. 1o myuenue kucmuor.

Comu. Homenknarypa cosneit (MexyHapoHasi U TpPUBHAIIbHAS).

du3nUeCcKrne U XUMUYECKHE CBOMCTBA cosiel. [lomyuenune couneil.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COCAUHEHUM.

XHUMUYECKHI SKCIEPUMEHT: KAueCTBEHHOE OMPENCIICHHE COAEpKaHUs
KHCJIOpOJa B BO3JyXe; IMOJy4YeHHE, CcOOMpaHue, paclio3HaBaHWE W H3Yy4YCHUE
CBOMCTB KHCJIOPOJIa; HAOJIOJEHHUE B3aUMOJCHCTBHUS BEIIECTB C KHUCIOPOIOM H
YCJIOBUSI BO3HUKHOBEHHUS W TPEKpalleHusi TopeHus (Moxkapa); O3HAKOMJICHUE C
oOpa3llaMd OKCHUJIOB M OMNHUCAaHWE UX CBOWCTB; IMOJy4YeHHE, coOupaHue,
pacno3HaBaHWE€ M W3Y4YEHUE CBOWCTB BOAOpoJa (TOpEHHE); B3aUMOJICHCTBUE

Bojoposa ¢ okcuaoM meau(Il) (Bo3MOXKHO HCMOJIb30BAaHHUE BHUICOMATEPHUATIOB);



HaOMIOICHNE OOpa3IOB  BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAaHUE
OCOOCHHOCTEW  pacTBOPEHHS  BEMIECTB C  PA3IUYHOM  PACTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIICHHOW MacCOBOM JOJIEM pPACTBOPEHHOTO
BCILIECTBA; B3aUMOJCHCTBUE BOJABI C METaNIaMU (HATPUEM U  KaJbIUEM)
(BO3MO>KHO HCIIOJIb30BAaHUE BUACOMATEPHUAIIOB); OMPENIEICHUE PACTBOPOB KHUCIOT
U 1IeJI0YeH ¢ MOMOIIbI0 MHAMKATOPOB; HCCIeI0BaHNEe 00pa3lloB HEOPTAHUUECKUX
BEILIECTB pa3- JUYHBIX KJIACCOB; HAOIIOICHUE U3MEHEHUSI OKPACKU MHUKATOPOB B
pacTBOpax KHUCIOT M IeNoueil; u3yuyeHue B3aumopeiicTBus okcu- na meau(ll) c
pPacTBOPOM CEPHOM KHUCIOTHI, KHCJIOT C METAJJIaMH, PEaKlHUil HeWTpaau3aluu;
MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHHUM, BHITECHEHUE OJTHOTO METaJljia APYTUM U3
pacTBopa COJM; pELICHHE JKCIIEPUMEHTAIbHBIX 3a1ad Mo Teme «BaxkHeiine
KJIACChl HEOPTAaHUYECKUX COCTUHEHUIN.

IHepuoanuyeckuit 3akoH u Ilepumoamueckasi cucremMa XUMHYECKHX
iemeHToB JI. W. MenpgeseeBa. CtpoeHne aToMoB. XHMHYECKAsl CBA3b.
OxuCcANTEILHO-BOCCTAHOBUTEILHbIE PeAKIIHU.

[lepBbie MOMBITKK KiIacCU(MUKAIIMM XUMUYECKUX d3JeMeHTOB. [loHsATHE O
IPYIINax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aMpOTEPHbBIE OKCUIBI
Y TUAPOKCUJBI.

[Tepunonnueckuii 3akoH. llepuoauueckas cucrtemMa XMUMHUYECKUX IJIEMEHTOB
. W. MenneneeBa. KoporkonepuoaHas W JJIMHHONEpUOAHAS  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. PHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEpUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne aromoB. CocTaB aroMHbIX suep. M30Tombl.  DIEKTPOHBI.
CtpoeHre 3JICKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XHUMHYECKHUX SJIEMECHTOB
[Tepunonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
AJIEMEHTA 10 €ro noJiokeHuro B [lepuoguueckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSl paJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,

METAUINYECKUX ¥ HEMETAIJIMUYECKUX CBOMCTB I10 rpymnmnam u ncpruoaam. 3HaueHue



[Teproanueckoro 3akoHa u [leprnoandeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB JIJIA
pa3BuTHA HAyKu U IpakTuku. . 1. MenneneeB — y4eHbIl U rpakIaHUH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJdsipHass W HEMOJSpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHuss.  OKHUCIHUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iponiecchl OKUCIIEHUS U BOCCTAHOBIIEHUS. OKHUCIIUTENIA U BOCCTAHOBUTEIIH.

XHUMHUYECKUN 3KCHEPUMEHT: HM3Yy4YEHHE OOpa3lOB BEIIECTB METAJIOB H
HEMETAJUIOB; B3aWMOJICHCTBUE THUJPOKCHIA LHWHKA C pPacTBOPaMH KHUCJIOT U
LIEJ0YEH; IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX NPUMEPBI OKHUCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHUE, PEAKIIMH PA3JIOKEHUS, COSTUHEHU).

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss ~ MeXNpeaIMETHBIX  CBA3C€M  NpPU  HU3YYEHUH  XHAMUU
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
IIOHSATUH, TAK U MOHATUM, SIBJISIIOLIMXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIC TIOHITHS: HAYYHBIN (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJU3, CHHTE3, Kiaccu(ukanus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: Marepus, aTroM, DOJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIU]I,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUMN 3apsll, BEIIECTBO, TEIO,
00BeM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IUTAHETHI, 3Be311b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHBIE TOPOIHI,
MTOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

10 kaace

BemecTBo M XMMHUYeCKasl peaKkUusl.

[Tepuomnueckui 3akoH. lleproanueckas cucremMa XUMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUM CBOICTB

XUMHUYCCKHUX JJICMCHTOB IICPBBIX TPEX IMEPHUOJO0OB, KaJlnA, KaJlbOUA W HX



COCOMHEHUNM B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHue BeniecTBa: BUIbl XMUMHUYECKOW CBSI3H. THIBI KPUCTATUIMUECKUX
pPElIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus U HOMEHKJIaTypa HEOPTaHUYECKUX BEILIECTB
(MexIyHapoHasl U TpUBUAJIbHAS). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIINXCS
K pPa3MYHbIM KJaccaM HEOPraHMYECKHUX COCIUHEHUMN, TE€HETHYECKas CBA3b
HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanusa XUMHYECKHMX peakuuid MO pa3iIudyHbIM MpHU3HAKaMm (10
YHCIy U COCTaBy yYacCTBYIOIIMX B PEAKIMU BEILECTB, 110 TEIIIOBOMY 3 (eEKTy, 10
WU3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YUYaCTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKINH, TEPMOXUMHUYECKUE
YPaBHEHUS.

[lonsiTue 0 ckopocTH XUMHuUecKoW peakuud. [loHAaTHe 00 OOpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe 0 TOMOTE€HHBIX M T'eTEPOreHHBIX
peakuusx. [lowamue o xumuueckom pasnogecuu. Dakmopwvl, eaUAOWUE HA
CKOPOCMb XUMUYECKOU Peakyuu U NOJ0ACEHUE XUMUUECKO20 PABHOBECUSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEAKIIMU,  AJIEKTPOHHBIN  OayiaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBiienue YPaBHEHUI
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUM C  KWCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JIACCOLIMALINH. DJEKTPOIUTHI "
HEJJICKTpouThl. KaTthoHbl, aHHWOHBL. MexXaHu3M JUCCOLMALMM BELIECTB C
pa3NMYHBIMM BUJAMH XHUMHYECKOM CBsi3U. CreneHp auccouuannu. CHUIIBHBIE U
ci1a0bIe DIIEKTPOTHUTHI.

Peakiuu woHHOTO OOMEHa. VYCIIOBHUS TIPOTEKAHWS pPEAKIMid HOHHOTO
oOMeHa, MOJIHbIE U COKPAIICHHbIC HOHHBIE YpaBHEHU peakiuil. CBONCTBA KUCIIOT,
OCHOBAaHMM U COJ€M B CBETE MPEACTaBICHUN 00 DIEKTPOIUTHIECKOM

nucconuanuu. KauecTBeHHbIe peakiiuy Ha UOHBL. [lonamue o euoponuze coneu.



XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAIITUYECKHUX
pEIIeTOK HEOPTaHWYECKHX BEIIECTB — METAUIOB W HeMeTawioB (Tpadura u
ayMasza), CIOXKHBIX BEIIECTB (XJOpUAA HATpHsl); HUCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHWMHUYECKOW pEeakmuu OT BO3JACHCTBUA Ppa3IUYHBIX (PaKTOPOB;
MCCIIEOBAHUE AJIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLUALIAN
KHUCIIOT, IeJoued W cosie (BO3MOXKHO UCIOJIb30BaHUE BHUIECOMATEPUATIOB);
MPOBEJICHUE OMBITOB, WJUTIOCTPUPYIOIIUX MTPU3HAKU MPOTEKAHUSI PEAKIIUH HOHHOTO
oOMeHa (0Opa3oBaHHME OcCajika, BBIJIEJICHUE Ta3a, 0Opa30BaHUE BOJIbl); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSAUHEHUS); paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIUid HAa HWOHBI; PEUICHUE
AKCTIIEPUMEHTAILHBIX 3a]1a4.

HemeTaunsibl 1 X cOeIMHEHUS.

OO6miast xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHE CBOMCTBA HAa TMPUMEpPE XJopa
(B3aMMOJCICTBUE C MeETaJUlaMH, HEMeTaulaMu, IIeJo4aMu). XJIOPOBOJOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nMpumeHeHue. [lelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OpraHM3M 4YesjoBeKa. BakHeiline XJIOpuabl U HUX
Hax0JICHUE B MPUPOJIC.

O6mras xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIICHUSI.

CrpoeHne M (pu3nyUecKre CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOpOJa U
cepbl. AJTOTPOITHBIE MOIU(DHUKAIMK KHCIOPOJa U CEpbl. XUMUYECKUE CBOWCTBA
ceprl. CepoBofopos, CTpoeHHUe, (puznueckue U XUMU4YecKue CBOMCTBA. OKCHIIBI
Cephl KaK MPEACTaBUTENM KHUCIOTHBIX OKCHAOB. CepHas KHCIIOTa, (Pu3nyeckue u
XUMUYECKHE CBOMCTBa (00mMe Kak TMPEJACTaBUTENs Kjlacca KHCIOT U
cnenuduyeckre). XUMUYECKUE PEAKIUM, JIeKAIMEe B OCHOBE IMPOMBIIUICHHOTO
criocoba momyueHuss cepHoil kuciotThl. [Ipumenenue. Conm cepHOMl KHUCIOTHI,

KaueCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHue cepbl U €e COeAMHEHUN B



npupoae. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpellbl COCAMHEHUSIMU CEpPbI
(KUCIIOTHBIE JOXKAM, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
peI0TBpaIICHUS.

OOmas xapakTepucTHKa 3MeMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

A3oT, pacnpocTpaHeHue B Mpupoje, GU3nueckue 1 XMMUYECKHUEe CBOWCTBA.
KpyroBoport azota B npupoje. AMMHAK, ero (U3NYecKue 1 XUMUIECKHE CBONCTBA,
nosiyueHue W npuMeHenue. Conu aMMOHHS, UX (U3UYECKUE U XUMHYECKUE
CBOICTBa, NpuMeHeHue. KayecTBeHHass peaknusd Ha HOHBI aMMOHMS. A30THasd
KHCJIOTa, €€ TNoJiydeHue, (U3MYecKue M XHUMHYECKHUE CBOWMCTBa (0OIIMe Kak
IpeCTaBUTENs Kilacca KUCIOT U crneuuduueckue). VcnonbzoBaHue HUTPATOB U
coJIell aMMOHMS B KaU€CTBE MUHEPAIbHBIX YI0OpeHU. XUMHUUECKOE 3arpsi3HEHUE
OKpY’>KaloIlllel cpeibl COENMHEHUSMU a30Ta (KUCJIOTHBIE NI0XKIU, 3arps3HEHHE
BO3/yXa, I0YBBI U BOJIOEMOB).

®ocdop, amnorponHele Momudukamuu  dochopa, Pusnueckue u
xummudeckue cporictea. Oxeun pochopa(V) u dhocdhopnas kucinora, hpuznueckue u
XUMHUYECKUE CBOMCTBa, mnosydeHue. VcnonbpzoBanue ¢ochatoB B KauyecTBe
MUHEPaTbHBIX YI00pEHUH.

O6mras xapakrepuctuka 37eMeHTOB [VA-rpynmbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

VYrnepon, amioTponHble MOAU(PHUKALMHU, paclHpoCTpaHEHHE B IPHUPOJIE,
dbuznyeckue M XuUMUUYecKue cBoicTBa. AncopoOmus. KpyroBopor yriaepona B
npupoae. OKcuapl yriiepoaa, ux GU3NUecKue U XUMHYECKHE CBOICTBA, JAEHCTBUE
Ha XKUBBIC OPTaHU3MBbI, MOJyUYE€HUE U NPUMEHEHHE. DKOJIOTMYECKUEe MPOOIeMBbl,
CBsi3aHHbIe C okcugoMm yriepona (IV); rumore3a rio0aJbHOTO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIA d(DPEeKT. YTompHas KUCIOTa U €€ COJU, UX (PU3UYECKUEe U
XMMHUYECKUE CBOWMCTBA, MOJy4YeHHE W MNpuMeHeHue. KauecTBeHHas peakiusi Ha
KapOoHaT-uoHbl.  Mcnonb3oBanue  kapOOHAaTOB B OBITY,  MEIUIMHE,

IMIPOMBIINIJIICHHOCTH U CCJIIbCKOM XO03SICTBE.



[lepBoHavyasibHBIE TOHATHS OO0 OPraHWYECKMX BENMIeCTBAaX Kak O
COCIMHEHUAX yriiepoja (MeTaH, 3TaH, ATUJEH, AlETWIICH, 3TAaHOJI, T[JIUIEPHH,
yKCyCHasi Kuciota). Mx cocmag u xumuueckoe cmpoeHue. IloHsitue o
OMOJIOTMYECKH Ba)XKHBIX BEILIECTBAX: JKHpax, OelKax, yriieBojax — M UX POJU B
KU3HHU 4YeloBeka. MamepuanvHoe eOuHCmEo OpeaHuyeckux U HeopeaHudecKux
coeouHeHull.

Kpemuuii, ero ¢usnueckue #u XUMHUYECKHME CBOMCTBAa, MOJIYyYEHUE U
npumeHenue. CoenuHeHHs KpeMmMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
OBITYy, MEIMLIMHE, TPOMBIIUIEHHOCTH. BaokcHetiuue cmpoumenbHvle MAmMepuabl:
Kepamuka, cmekao, yemenm, Oemon, owcenezobemon. I[Ipobremvr bezonacnoeo
UCNONIL308AHUSL CMPOUMETbHBIX MAMEPUATO8 8 NOBCEOHEGHOU HCUSHU.

XVUMHUUYECKHI IKCTIEPUMEHT: U3y4YeHHEe 00pas3IioB HEOPraHUYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; TPOBEJCHNE KAYECTBEHHBIX PEAKIIUI HA XJIOPH/I-HOHBI
1 HaOJIIOJICHUE MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaxaromue GU3nIecKue u
XUMHUYECKUE CBOMCTBA TaJIOTEHOB W UX COEAMHEHHI (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPUAJIOB); O3HAKOMJIEHHE C oOpasliaMu XJOPUIOB (TaJIOT€HUIOB);
O3HAKOMJIEHUE C 00pa3liaMH CEPhI U €€ COSTUHEHUSIMHU (BO3MOMXHO HCIIOIB30BAHKE
BUJIEOMATEPHUAIIOB); HAOIIOJCHUE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBHEM
KOHIICHTPUPOBAHHOW CEpPHOM KHCJIOTBI; H3YYEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHOM peaKInu Ha cylbdart-
WOH W HaOJIOJICHUE TMpU3HAKA €€ MPOTEKaHUs; O3HAKOMJICHUE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHUIl; MoTyUueHune,
coOupaHue, pacro3HaBaHUE U H3yUYCHUE CBOMCTB aMMMaKa;, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NMpu3HAKOB
VX MPOTEKAHMUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAJIOB); W3y4YECHUE MoJIeIen
KPUCTAJUIMUECKUX PEIIeTOK anmasa, Tpadura, d¢yiaepeHa; O3HAKOMIICHHE C

MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U



YCTPOMCTBOM TPOTHBOTA3a; MOJIyYeHHE, COOMpaHUe, pacliO3HABAHUE M M3yUCHUE
CBOMCTB YTJIEKHCIIOTO Ta3a; MPOBECHNE KAYeCTBEHHBIX PEaKInii Ha KapOoOHAT- U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB UX MPOTEKAHUSA; O3HAKOMIICHHE C
MPOAYKIMEN CHIMKATHOW NPOMBIIUIEHHOCTH;, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTallbl U UX COCIMHEHUS».

MeTausibl M UX COeIMHEHMSI.

OOmrast XapakTepucTUKa XHMHYECKUX DJJIEMEHTOB — METaUIOB Ha
OCHOBAHWHU UX NoJiokeHud B [leproanyueckoil cucteMe XUMUYECKHX 3JIEMEHTOB [1.
N. MenpaeneeBa u ctpoeHust arToMoB. CTpoeHHEe MeTaILIOB. MeTanmnuueckas CBS3b
M METaUIMYECKass KPUCTAUIMYECKAs pEUIeTKA. JJIEKTPOXUMHUYECKUU P
HaMpsHKeHUN MeTan JioB. Gu3nueckue U XUMHUYECKHE CBOMCTBa MeTasuioB. Oomue
crocoObl Toy4yeHuss MeTauioB. [loHsTHE O KOppo3WM METAIIOB, OCHOBHBIE
CcrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPAITIOMUHUMH,
OpoH32a) U X MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiubl: nojoxkeHne B [lepuoanyeckoi cUCTEME XUMUYECKUX
anemeHToB Jl. M. MeHneneeBa; CTpoeHHE MX aTOMOB; HAXOXJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHABI HaTpusd W Kanusa. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COCIMHEHUM.

[[lenouyno3eMebHbIE METAJUIbl MarHui M KajbllUil: IIOJIOKCHHE B
Ilepunonnueckoin cucreMe xumuueckux sineMmeHToB J[. M. MenneneeBa; ctpoeHue
MX aTOMOB; HaXOXJICHHE B pupojie. PU3NUecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueliue coequHEHUs KalblUs (OKCHI, THUIPOKCHI, COJIH).
’KecTkocTh BOJIBI M CTIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuN: 1nojokeHue B llepmogmyeckol  CHCTEME  XHMHYECKHX
sanementoB JI. M. MeHueneeBa; CTpO€HME aToOMa; HAXOXJICHUE B MPUPOJE.
du3nyeckre 1 XUMUYECKUE CBONCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHA
Y TUJPOKCHUIA aTFOMUHMUSL.

Keneso: nonoxenue B [lepruoanyeckon cucteMe XMMHYECKUX 3JIEMEHTOB /.

N. MenneneeBa; CTpOCHHME aToOMa; HaxOXAeHUE B Ipupone. Pusnyeckue Hu



XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpoKcuibl U conn xenesa (I1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYCHHUE.

XVMMHUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE C 00paslamMu METaJULIOB H
CIUIaBOB, WX (U3NYECKUMHU CBOICTBAMH; HU3YyUYEHHE pPE3yJbTAaTOB KOPPO3UH
METauioB  (BO3MOXHO  HCIIOJIb30BaHUWE  BHUIEOMATEPUANIOB), OCOOECHHOCTEH
B3aMMOJICUCTBUS OKCHJIA KAJIbLIMS U HATPUSl C BOJIOM (BO3MOXHO HMCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); UCCJIEIOBAHHE CBOMCTB JKECTKOW BOJIbI; MpoLEcca TOPEeHUs
kKese3a B KUCIOopojie (BO3MOXKHO HMCIOJB30BaHUE BHIEOMATEPHANIOB); PU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKIMii Ha HOHBI (MarHus, KajablWs, aJIOMUHUS,
nuuka, xeneza(ll) u xenesza(lll), megu(ll)); HabmoneHne U oNMMcaHUe MPOIECCOB
OKpallliBaHWsl ITUTAMEHHM WOHAMHM HaTpus, Kaaus U Kaiublusid (BO3MOKHO
UCIIOJIb30BAaHUE  BHUJIEOMATEpPHUANIOB); HCCIEIOBaHWE AaM(POTEPHBIX CBOICTB
TUAPOKCUIA ATIOMUHUSA M THAPOKCHAA I[MHKA; PEUICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHelme MeTaibl U UX COSUHEHUSD.

XHMMHUS M OKpPY:KaoLas cpeaa.

HoBble MaTepuansl 1 TEXHOJIOTHH. BellecTBa U Matepuralbl B IOBCEAHEBHOM
KU3HHM 4eJoBeKa. XUMHUSA U 3710poBbe. bezonmacHoe HCMOIb30BaHHUE BEILECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas moMoIis mpu XUMHUYECKHX OXKOTrax u
oTpaByieHUsIX. OCHOBBI 3KOJIOTUYECKOW T'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolien cpenbl (peenbHas 10mycTuMasi KonreHTparus seniects — [1J1K).
Ponb XxvuMuu B perieHuu 3KOJIOTHYECKUX MPOOIIEM.

[IpupoaHble UCTOYHUKH YTJIEBOAOPOJOB (yroyib, HIPUPOAHBIA ra3, HE(Th),
MPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH.

XVMHYECKUI OSKCIEPUMEHT: HU3Y4YeHHE OOpas3IoB MarepuaioB (CTEKIIO,
CIUIaBbl METAJIJIOB, MMOJTUMEPHBIE MATEPHUAIIBI).

MesknpeaMeTHbIE CBS3H.

Peanuzanust ~ MEXNpEeIMETHBIX  CBA3€H  MpU  U3YYEHUH  XUMUU
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB

CCTCCTBCHHO-HAYYHOI'O IIHUKJIA.



OOmme ecTeCTBEHHO-HAYYHbBIC TIOHSTHS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KJIacCH(pUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE, MOJeNb, SBJICHHE, MapHUKOBBIN
ahdexT, TexHomorus, Matepuanbl. Ou3nKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH,
HEUTPOH, MOH, HYKIUJ, U30TOMbBI, PATUOAKTHBHOCTh, MOJIEKYJA, AJIEKTPUUCCKUI
3apsii, TIPOBOJHUKH, TOTYIPOBOJHUKH, TUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TENOo, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, ra3, PacTBOP, PACTBOPUMOCTb,
KPUCTAIUTMYECKAsT  PEIIeTKa, CIUIaBbl, (U3WUYECKHE BEIMYWHBI, CIUHUIIBI
W3MEPEHUsI, KOCMHYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3Be3/1b1, COJHIIE.

buonorusa: ¢orocunTes, Apbixanue, Ouocdepa, 3KOocHCTEMAa, MUHEPAIbHBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTA TEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJbI,

IMOJIC3HBIC UCKOIIACMBIC, TOIINIMBO, BOAHBIC PCCYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

N2  HaumenoBanue pa3gesop KoamuecrBo yacos
n/n U TeM NMPOrpaMMbl Bcero KP 1P

Pasznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS

Xumust — BaxkHas 00J1aCTh
€CTECTBO3HAHHUS U .
1.1 5 2

IIPAaKTHUYECKOU
JEATeNbHOCTH YEJI0BEKa

BemecTBa 1 xuMHu4ueckue
1.2 m 15 1
peakuuu

Hroro no pazneny 20

BocnurarebHbIA NOTEHIHAJ TEMbI

WHTEpPEC K OOYYCHHWIO M TIO3HAHMIO, JIF0O003HATEILHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K €aMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEA0BATEIbCKOM
NESATEIILHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABJICHHOCTH U YPOBHS O0YUCHHS
B JaJIbHEHUIIEM;

TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOW ACSITEIBLHOCTU IPH BBITOJHESHUU
y4eOHBIX, MI03HABATEJIbHBIX 3aj1ad, BBIIIOJIHCHUH XUMUYECKUX
SKCIEPUMEHTOB,  CO3JIaHUU  Y4E€OHBIX  IPOEKTOB,  CTPEMJICHUA K
B3aMMOINOHMMAHUIO M  B3aWMOIIOMOIIM B TMpoliecce d3TOM  ydeOHOi
JIEATEIIbHOCTH;

YMEHHE MpPHUMEHATh B TIpollecce IMO3HAHUSA MOHATHS  (IpeAMETHbIE H
METanpeaIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3YEMbIE B
XMMHH, TNPeoOpa3oBbIBaTh IIUPOKO IMPHUMEHSEMble B XHUMHH MOJIEIbHbIE
MPE/CTAaBICHUS] — XUMHYECKMM 3HaK (CHMBOJ 3JIEMEHTa), XUMHUYecKas
¢dopMyna M ypaBHEHHE XUMHUECKOW peakIMM — IMpHU PpEHIeHuU YydeOHo-
MM03HABaTENbHBIX 33/1a4;

Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHUYeCKUX BellecTB

Boznyx. Kucnopon.

2.1
ITonsatue 06 oxcumax

npuoOpeTeHne OmbITa MO IUIAHUPOBAHHMIO, OPTaHM3ALMU M TPOBEJCHUIO
YUEHHUYECKUX HKCIEPUMEHTOB: yMEHHE HaOIIoAaTh 3a XOJIOM IIpolecca,
CaMOCTOSITENIbHO ~ IPOTHO3UPOBATh  €ro  pe3yiabTar, (OpPMYIHPOBATH
000011IeHNS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIEeI0BAaHUS,
COCTaBJISATh OTYET O MPOJIETaHHON paboTe;



Bonopoa. I[Tonstue o

2.2
KHCIIOTaX M COJISIX
)3 Bopna. PactBopsl. [lonsitue
’ 00 OCHOBaHHUSAX
OcHOBHBIE KJIacChl
2.4 HEOPraHUYeCKuX

COeTUHEHUN

Hroro no paszueny

11

30

MpHUOOpeTeHUe OMbITa MO IUIAHUPOBAHUIO, OpPraHU3alMH M IPOBEICHUIO
YUYCHHUYECKUX HKCIEPUMEHTOB: YMEHHE HAONI0IaTh 3a XOAOM Ipolecca,
CaMOCTOSITEIbHO ~ IPOTHO3UPOBATh  €ro  pe3ynbTar,  (HOpPMYIHUPOBATH
00001IIeHNS U BBIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHUS,
COCTaBJISITh OTYET O MpoeTIaHHON padoTe;

yYMEHHUE NPUMEHATH B MPOLIecCce MO3HAHUS NOHATHS (IpeAMETHbBIE U
MeTaIpeIMETHbIE), CHMBOJINYECKHE (3HAKOBBIE) MOJIEIIU, UCIIOJIb3yEMBIE B
XUMUH, IPEO0OPa30BbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIIbHBIC
IIPEJICTaBICHUS] — XUMHUYECKHUM 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKas
¢dopMyiia U ypaBHEHHE XUMUYECKON PEAKIUN — IIPU PELIEHUH y4eOHO-
ITIO3HABATEJIbHBIX 3a7a4;

YMEHHUE HCIIOIb30BATh IIOCTABIICHHBIE BOINPOCHI B KAadyeCTBE HHCTPYMEHTA

IIO3HAaHHUA, a4 TaKXK€C B Ka4YCCTBC OCHOBBI 1JIA (l)OpMI/IpOBaHI/IH TMIIOTE3bI IIO
IIPOBEPKE MPABHUIIBHOCTU BBICKA3BIBACMBIX CY)KI[CHI/II\/'I;

Pazpnen 3. [lepunoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckunx 3j1emeHToB /[. . MenneneeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3b. OKMCINTENbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUN

[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema

3.1 XUMHYECKHUX AIEMEHTOB /.
N. MenpneneeBa. CTpoenue
aToma

XHUMHU4YECKasi CBS3b.

3.2
OKHUCIIUTEILHO-

Mo3HaBaTeNNbHasl, HH(QOPMALIMOHHAS M YUTATENIbCKasi KyJIbTYpbl, B TOM YHUCIIE
HaBBIKM CaMOCTOSTEJIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPaTypOM, OCTYIHBIMU TEXHHUYECKMMM CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH; MHTEpeC K MPaKTUYECKOMY H3YyUEHHIO Npodeccuit U Tpyaa
pa3IMYHOIO poja, YBaXeHHWe K TpyAy M pe3yiapTaTam TpyAOBOH
JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMSI IIPEIMETHBIX 3HAHUM 110
XUMHH;

LIEHHOCTHOE OTHOILIEHUE K OTEYECTBEHHOMY KYJIbTYPHOMY,

HUCTOPUYCCKOMY U HAYUYHOMY HACJIICINIO,

YMEHHME NPHUMEHATh B IPOLECCE II03HAHUS MOHATUSA  (IIpeIMETHBIE U
MeTanpeaIMEeTHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMbIE B
XMMHH, TPeoOpa3oBbIBaTh IIUPOKO IPHMEHSEMblE B XUMHH MOJIEIbHbIE



BOCCTaAaHOBHTCJIbHBIC
peaKuu

Uroro no pazgeny 15

PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

10 KJIACC

N2 HaumenoBanue pa3aejioB KoauuecTBO 4acoB

n/n M T€M IPOrpaMmbl Beero  KP P

Paspnen 1. BemecTBo 1 XMMH4YeCKHe PeaKIUH

[ToBTOpEeHME U yriaydnenue
1.1 3HAHUM OCHOBHBIX 5 1
pasnenoB Kypca 9 kiacca

OCHOBHEBIE
1.2 3aKOHOMEPHOCTH 4
XUMHYECKUX PEaAKIU

68 5 5

MPE/ICTAaBICHUS] — XUMHYECKHH 3HaK (CHMBOJ JJIEMEHTa), XUMHUYecKas
dbopMylla ¥ ypaBHEHHE XUMHUYECKOW pEaKIUH — TMPU PEHICHHH Yy4eOHO-
[103HABATEJIbHBIX 3a/a4;

BocnurarebHbIH NOTEHIHAJ TEMbI

WHTEpeC K OOYYeHHI0O M TIO3HAHHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTU H
CIIOCOOHOCTH K CamMo00pa30BaHUIO, TPOEKTHOM U UCCIIE0BATEIbCKOMN
NeSITeTbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH M YPOBHSI 00y4YeHUS
B JJaIbHEUIIIEM;

TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOW NEATETLHOCTH TMPH BBHIIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3a7a4, BHIMOJIHEHHH XUMHUYECKHX YKCIIEPUMEHTOB,
CO3JJaHUU YYEOHBIX TMPOEKTOB, CTPEMJICHUS K B3aHMMOIIOHUMAHHIO U
B3aMMOITOMOIITA B TIpOIlecce ITON yueOHOH AeITeTbHOCTH;

YMEHHE CaMOCTOSITENIBHO OIpPEAeNsaTh IeNd JAEATeIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M TPH HEOOXOJMMOCTH KOPPEKTHPOBATH
CBOIO JIEATEIHHOCTh, BbIOMpaTh Hambosee 3¢h(HeKTHUBHBIE CIOCOOBI pelIeHUs
V4eOHBIX ¥ II03HABATEJIBHBIX 33J]a4, CAaMOCTOSITEIbHO COCTaBIATh WIIH
KOPPEKTUPOBAaTh MPEAJOKEHHBIA aITOPUTM JIEHCTBUI MPH BBITOIHEHUU
3aJJaHUH ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHWUH 00 HM3y4aeMbIX OOBEKTaX —



DNeKTpoNIUTHYECKAast
T CCOIIHAITHSI.

1.3 8
XUMHUECKUE PEaKINH B
pacTBopax

Hroro no pazgeny 17

Pa3gen 2. HeMeTaJIbI M UX COCIUHEHUSA

OO6m1as XxapakTeprucTruKa
2.1 XUMHUYECKUX DIIEMEHTOB 4
VIIA-rpynnsl. ['anorenst

OO6mrast XxapakTepucTruKa

79 XUMHUYECCKUX DJICMCHTOB 6
' VIA-rpymmst. Cepa u eé

COCIMHCHUA

)3 OO6mrast XxapakTeprucTruKa
) XAMHYECKHX AJIEMEHTOB

BEILIECTBAX M PEaKIMsIX; OIEHWBATh COOTBETCTBHE IMOJIYYEHHOTO PE3yJibTaTa
3asBIICHHOMH 1I€/IH;

an06peTeHHe OIlbITa II0 IUIAHUPOBAHHWIO, OpraHHu3alvi W IIPOBCACHUIO

YUYCHHUYECKUX OKCIEPUMEHTOB: yMEHHE Ha0MoJaTh 3a XOJOM IpoIiecca,
CaMOCTOSITENIbHO TIPOTHO3UPOBATh €ro pe3yibTar, PopMyIHpoBaTh 0000IEHUS U
BBIBOJIbI 110 pe€3y/bTaTaM IIPOBEAEHHOIO OIbITa, HCCIEAOBAaHUSA, COCTABIATH
OTU€T O MpoeNaHHO padoTe;

NpUOOpETeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3alMUd M IPOBEICHHIO
YIEHHYECKUX OJKCIIEPUMEHTOB: yMEHHE HaOJI0JaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIFHO ~ TPOTHO3UPOBATH  €r0  pe3yibTaT,  (OpMyIUpoOBaTh
00001IeHHs U BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIETOBAHMS,
COCTaBJIATH OTYET O MPOJIEIAaHHOI paboTe;

MpHOOpPETEHUE OTBITA TPE3EHTAIMN PE3YJIbTATOB BBITIOTHEHUS XUMHUYECKOTO
JKCHepuMeHTa (Ja0opaTOPHOrO  OIbITa, nabopaTopHoil  paboTel 1O
HCCIIEIOBAaHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);

YMEHUE UCIIOJIb30BaTh MIPUEMBI JIOTHUYECKOT'0 MBILIICHUS IIPU OCBOCHUH
3HAHUI: pacKpbIBaTh CMBICII XMMUYECKUX MOHATUHN (BBLAETATH UX
XapaKkTepHbIe IPU3HAKHU, YCTAaHABINBATh B3aMMOCBS3b C IPYTUMHU
MOHITHUSIMH ), UCTIOIb30BaTh MOHATHUS AJIs1 OOBSICHEHHS OTAEIBHBIX (PAKTOB U
SIBJIGHUH; BEIOMpATh OCHOBAHUS U KPUTEPUU JJIsl KiIaccuPpUKauu
XUMHYECKHUX BEIIECTB U XUMUYECKHUX PEAKIIN; YCTaHABIMUBATh IPUUNHHO-
CJIEZICTBEHHBIE CBSI3U MEKAY 00bEKTaMHU M3YUEHUs; CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 AHAJIOTUHU); J1e€1aTh BBIBO/IBI
Y 3aKJII0YECHUS;

npuoOpeTeHue omblTa MO IJIAHUPOBAHUIO, OPraHU3allMd U TNPOBEICHHIO

YUYEHHYECKUX OJKCIEPUMEHTOB: yMEHHE HalOloJaTh 3a XOIOM IIpolecca,
CaMOCTOSITENILHO MTPOTHO3UPOBATh €0 pe3ynbTar, (HOpMyIUpoBaTh 0000IIEHHS U



VA-rpynmesl. A3or,
dbocdhop u ux coenMHEHHS

OO61as xapakTepucTHKa

XUMHUYECKHUX 3JIEMEHTOB
24

IVA-rpynnel. Yraepoa u

erMHI/Iﬁ 1 UX COCIUHCHUA

Hroro no pasaciny

25

Pazgen 3. MeTa/IbI M BX COETUHEHU S

OO6m1ue cBolicTBa
METAJIIOB

3.1

39 Baxaelinme MeTayuibl U UX
) COETMHEHUS

Hroro no pazgeny

4

16

20

Pasznea 4. Xumus 1 OKpysKamomas cpeaa

41 BemecTBa u maTepuaisl B
) JKA3HU YEJI0BEKA

BBIBOJIBI 110 pe3ysbTaTaM HPOBEIAEHHOTO OIBITA, WCCIEIOBAHUS, COCTAaBISATH
OTUET O IpOoAEIaHHON paldoTe;

UHTEpeC K MPaKTUYECKOMY M3YyUYEHMIO Ipodeccuil u Tpyna pa3iiMyHOro poja,
YBaXE€HUE K TPYAY M pe3ylbTaTaM TPYAOBOM JIEATEIbHOCTH, B TOM YHUCIIE HA
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

LIECHHOCTHOE OTHOLICHUE K OTEYECTBEHHOMY KYJIBTYPHOMY, UICTOPUYECKOMY U
Hay4YHOMY HaclIeJUIO;

YMEHHE TMPHUMEHSTh B TMpolecce MO3HaHWS TMOHATHS  (NpeIMETHbIE U
MeETaIpeMETHBIC), CUMBOJUYECKHE (3HAKOBBIC) MOJCIIH, HCIIOJIb3YEeMbIC B
XUMHUH, TMpeoOpa3oBbIBaTh IMHUPOKO IPUMEHSIEMbIC B XUMHU MOJIEIbHBIC
MPEJICTABICHUSI — XWMHUYCCKUH 3HAK (CHMBOJI D3JIEMEHTA), XUMHYCCKas
dbopMyna ¥ ypaBHEHHE XHMHUYECKON peaklUud — TMPU PEHIeHHH Yy4eOHO-
[M03HABATENbHBIX 3a/aY;

YMEHHE CaMOCTOSITENIBHO OIpPEAeNsaTh IeNd AeATeIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIHPOBATH M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH
CBOIO JIEATEIBHOCTh, BbIOMpaTh Haubosnee 3¢h(HeKTHUBHBIE CIOCOOBI pelIeHUs
Y4eOHBIX ¥ TIO3HABATENIBHBIX 33J]a4, CAMOCTOSITEIbHO COCTaBISATh WIIH
KOPPEKTUPOBAaTh MPEATOKEHHBI aITOPUTM JIEHCTBUI MPH BBITOIHEHUU
3aJlaHui ¢ y4ETOM TOJIYYCHHS] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX —
BEIIECTBaX W PEAKIIHIX; OICHUBATh COOTBETCTBHE MOJIYUEHHOTO pe3yibTara
3asIBIICHHOMH IIC/IH;

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBBIO, YCTAHOBKU Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TOCIEICTBUN U
HENPUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJKOTONs, HApKOTHKOB,
KypeHHs), HEOOXOIMMOCTH COOJIIOIGHHS TpaBHJI OE30MAaCHOCTH  MPHU



Hroro no pazneny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME
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oOpallleHuU C XUMUYECKIMH BEIIECTBAMU B OBITY U peaJbHOM KU3HU
CIOCOOHOCTh TMPHUMEHSATh 3HAHWS, YPOBHS OSKOJOTUYECKOH KYIbTYpHI,
OCO3HaHHUA TJ00aJBHOrO XapakTepa HKOJIOTMYECKUX MpoOIeM U IMyTel Hux
pelieHust MOCPEICTBOM METOA0B XUMHUH;

YMEHHME WCIIOJIb30BaTh U AaHAIM3UpPOBAaTh B Ipolecce YydyeOHOM u
HCCIIEI0BATENbCKON JeSATEIbHOCTH uH(POPMAITUIO 0 BIIUSIHUU
MIPOMBIIIJICHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIOpPTAa Ha COCTOSIHHE
OKpY>Karolle NPUPOHON CPEbI;



IHOYPOYHOE IINTAHUPOBAHHUE
9 KJIACC

o

n/n

10

Tema ypoka

[Ipeamer xumuun. Ponb XMMuUM B KU3HU 4YeloOBeka. Tena u
BelecTBa. dU3MUeCKue CBOWCTBA BEUIECTB. ATrperaTHoe
COCTOSIHHE BEIIECTB.

IlonsTue o METOAaXx IIO3HAHUA B XUMUHU.

[TpakTuueckas padora N2 1 «IIpaBuia paGoThl B
nabopaTopuu ¥ MPUEMBI 0OpaIeH s C JTa0OPaTOPHBIM
000pyT0BaHUEM)

Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMeceit

[Mpaktuyeckas padora N2 2 «Pa3nenenue cmeceii (Ha
IpUMepe OYMCTKH MTOBAPEHHOM COJIN)»

ATOMBI 1 MOJIEKYJTBI

XuMHYecKre dIIEMEHTBI. 3HAKU (CI/IMBOJ'IBI) XUMHUYCCKUX
9JICMCHTOB

IIpocThle U CIIOXKHBIE BEIIECTBA

ATOMHO-MOJ’ICKYJ'IHPHOC YUYCHHUC

3aK0H TOCTOSIHCTBA COCTaBa BEIMIECTB. XUMUYECKas
dbopmyra. BareHTHOCTh aTOMOB XMMHUYECKUX IJIEMEHTOB

KoanuecTBo 4acoB

Bcero KP

1P

Jara
U3yYEeHUs

1 Henena

1 Henensa

2 Hemens

2 Henend

3 Henens

3 Henmens
4 nenens
4 nenens
S Hexens

5 Henmens

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d26ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae




11

12

13

14

15

16

17

18

19

20

21

22

23

24

OTtHocuTenbHasA aToMHas Macca. OTHOCHTEIIbHAS
MOJICKYJISIpHAas MacCa

MaccoBas 101 XUMHYECKOTO DJIEMEHTA B COEANHEHUU
KonuuectBo BeniectBa. Mosb. Mouisipast Macca
®dusnvecKkue 1 XUMHYCCKHUE SBJICHUS. XUMHUUYECKas peaKIus

IIpu3Haky U ycaoBuUs NPOTEKAHUS XUMUYECKUX PEAKIUN

3aKOH COXpaHEeHUsl MacChl BELIeCTB. XUMUYECKHE
ypaBHEHHUS

Brranciienust Komm4ecTBa, MacChl BEIECTBA 10 yPaBHEHHUAM
XAMHYECKHUX PEaKUi

Knaccugukanus XuMHUECKUX peakluii (COeqMHEHMUS,
pa3oKeHus, 3aMelIeHns, 00OMeHa)

M. B. JlomoHOCOB — yuéHbIi-3HIMKIONEAUCT. O000ImEeH e
U CUCTeMaTu3alus 3HaHUH

Kontpoabsnasi padora N21 no teme «BemecrBa n
XMMHYECKHeE Peaknn

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopomx —
AJIEMEHT M MpOoCToe BemecTBo. Haxoxaenue kucnopozaa B
npupone. O30H

dusnueckue 1 XMMUYECKHe CBOWCTBA KUCI0poaa (peakiuu
okucneHus, ropenue). [lonstue o6 okcumgax

Crioco6bI mostyueHust KUCIopo/a B 1adopaTopuu U
npombIuieHHOCTH. [Ipumenenne kucmopoaa. Kpyrosopor
KHCJIOpOJia B IPUPOJIe

TennoBoii 3¢ hekT XUMUUECKOH peakiuu, MOHATHE O

6 Henensa

6 Henensa

7 Henens

7 Henens

8 Henmens

8 Henensa

9 Henensa

9 Henmens

10 Henensa

10 Henensa

11 Henensa

11 Henensa

12 Henensa

12 Henens

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
bu6mmorexa [IOK
https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6
bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88
bubmuorexa [JOK
https://m.edsoo.ru/ff0d5708
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK



25

26

27

28

29

30

31

32

33

34

35

36

TEPMOXUMHUYECKOM YPAaBHEHHH, 3K30- ¥ SHAOTCPMHUUCCKUX
peaKIusax

TormmBo (HedTh, Yyroiab W MeTaH). 3arps3HEHUE BO3ayXa,
yCUJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO
CJI0s1, CIIOCOOBI €T0 MPEeIOTBPAIICHUS

[TpakTraeckas padora N2 3 mo treme «llonydenue u
coOMpaHue KHCIOPOa, U3yYCHHUE €r0 CBOMCTBY

Bomopon — 3neMeHT u pocToe BemecTBo. Haxoxnenue B
pUpOJIC

du3nyecKkue 1 XUMUIECKHE CBOMCTBA BOJIOPO/IA.
IIpumenenue Bogopoaa

ITonsTHE O KHCIOTAX U COJISIX

Crioco0bI osrydeH st BOAOPOIa

[NpakTrueckas padora N2 4 mo teme «[lomydyenue n
coOupaHue BOAOPOa, U3yUEHHE €ro CBOMCTBY

MossipHblil 00bEM ra30B. 3aKOH ABOTaapo

Brrunciienust 00bEMa, KOJIMUECTBA BEIECTBA T'a3a 110 €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenust 00bEMOB ra30B 10 YPaBHEHHIO PEAKITUU HA
OCHOBE 3aK0HAa 00BLEMHBIX OTHOIIIEHUH Ta30B

dusznyeckue U XHUMHUUYECKHE CBOMCTBAa BOJBI. prrOBOpOT
BOIBI B IIPHUPOAC. 3an$I3HCHI/IC MPpUPOAHBIX BOU. OxpaHa u

OYMCTKa NPUPOJHBIX BOI.

CocraB ocHoBanuii. [lonsTHe 00 MHIUKAaTOpax

13 Henensa

13 Hemensa

14 uenensa

14 wenensa

15 muEnens

15 wenensa

16 Henmens

16 Hemensa

17 uenensa

17 uenensa

18 Henensa

18 Henensa

https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4{42
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d55a0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59e2




37

38

39

40

41

42

43

44

45

46

47

48

49

Bopa kak pactBoputens. HachllieHHbIE 1 HEHACHIIIICHHBIE
pacTBOpbl. MaccoBas 710715 BEIIECTBA B PaCTBOPE
[TpakTudeckas padora N2 5 o reme «IIpuroropiienue
pPacTBOPOB C OINPEAETEHHON MaCCOBOM J0JIEH
PacTBOPEHHOIO BEILIECTBA»

KonTpoabHasi pa6ora N22 no teme

«Kucsopoa. Bonopoa. Boga»

Oxkcuppl: cocTaB, KilacCu(UKAIMsI, HOMCHKJIATypa

[Tony4yeHne 1 XMMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX
U aM(pOTEPHBIX OKCUJIOB

OcHoBaHM: cOCTaB, KIaccu(pUKaIUsI, HOMEHKIIATypa
[TonydyeHune u XuMH4YECKHE CBOMCTBA OCHOBAHUI

Kucnotsr: COCTas, KJ'IaCCI/I(I)I/IKaI_II/IH, HOMCHKJIaTypa

[TonydyeHne u XuMHUYECKHE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTaiuioB H. H. bekeTosa

Counu (cpenHue): HOMEHKIIATypa, CIIOCOObI MOJTy4eHUs,
XHUMUYECKHE CBOMCTBA

[Mpaktudeckas padora N2 6. PemeHne sKCriepUMEHTAIBHBIX
3aa4 1o TeMe «OCHOBHBIE KJIACChl HEOPTAHMYECKUX
COETUHEHUI)

['eneTndeckasi CBSA3b MEXKy KJIACCAMH HEOPTaHUYECKUX
COE€IUHEHMI

O00011eHne 1 cUCcTEMaTU3aINS 3HAHUI

19 Henensa

19 Henensa

20 menens

20 uenens

21 uenens

21 HepenA

22 uenensd

22 Henensa

23 uenerns

23 Henensa

24 nHenensa

24 nenensa

25 nHenensa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e
bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca
bu6nmoreka [JOK
https://m.edsoo.ru/ff0dfee?
bu6mmorexa [IOK
https://m.edsoo.ru/ff0dfee2
bu6mmorexa [IOK
https://m.edsoo.ru/00ad9474

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmorekxa [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2




50

51

52

53

54

55

56

57

58

59

KonTpoabHasi pa6ora N23 no treme
"OCHOBHBIE KJIACCHI HEOPTAHUYECKHX COeTHHEHUIi"
HCpBBIe IIOIIBITKHU KJIaCCI/I(bI/IKaI_[I/II/I XUMHUYCCKUX

anemeHTOB. lloHsTHE O Tpymmax CXOJHBIX 3JIEMEHTOB.
DOneMeHThl, KOTOpble 00pa3yloT aM@oTepHble OKCHUIBI U
TUAPOKCHUIBIL.

Ilepnonnueckuit  3akoH u Ilepuonmueckas cucrema
xumuueckux anemenToB J[. . Meneneera
Ilepuonpl, rpynnel, noarpynnel.. @OuU3WYECKHd CMBICIT

MMOpsAAKOBOI'O  HOMEpPA, HOMCPOB II€puoaa W  TI'PYIIIbI

JJICMCHTA.

Crpoenune atomoB. CocTaB aToMHBIX siziep. M30Tomsl

CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB 2JIEMEHTOB
ITepnonnueckoii cucrems! /1. 1. Menneneesa
XapakTepucTuka  XUMHYECKOTO  dJJIeMEHTa IO  €ro
nonoxxenuto B [lepunonnueckoit cucreme [. . Menaeneena.
3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XMMHUYECKUX
3JIEMEHTOB, METAJUIMYSCKUX M HEMETAJZINYECKHX CBOMCTB
0 TPYIIaM U IepUoaam.

3nauenue [lepuoanueckoro 3akoHa Jijisl pa3BUTUSI HAYKH U
npaktuku. J[. 1. MenaeneeB — y4y€Hblid, 1e1aror u
rpakJIaHUH

O00011IeHEe U CUCTEMAaTH3alMs 3HAHHUU 0 TEME.
ITPOBEPOYHAS PABOTA

HMonHas xuMuyeckas CBSI3b

25 uenens

26 uenens

26 uenens

27 uenens

27 uenens

28 Henens

28 Heners

29 nHenensa

29 menens

30 genens

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bu6nmoreka [JOK
https://m.edsoo.ru/00adabbc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmnoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34




60

61

62

63

64

65

66

67

68

:‘)HGKTpOOTpI/IHaTeJIBHOCTI) aTOMOB XUMHYCCKHX 3JICMCHTOB
KoBanenTHas HEIOJIAAPpHAad XUMUYCCKasA CBA3b
KopanenTtHas MoJsIpHad XUMHUUYCCKasA CBA3b

CrerneHp OKHUCIICHUSI

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu. Hpoueccm
OKHUCJICHHUA U BOCCTAaHOBJICHUA

OKHUCIITUTEN U BOCCTAHOBUTEIHN

KonTpoJsbHasi pa6ora N24 no teme

«Ctpoenne aTroma. XuMHYeCKasi CBSI3b)»

PeseprubIil ypok. O60011IeHIE U CUCTeMaTH3allHsl 3HAHUN
o TeMe «CTpoeHHe aToMa. XUMUIEeCKas CBSA3b)

PesepBHbIii ypok. O60011I€HNEe U cCHCTeMaTU3allus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68

30 gemensa

31 wemensa

31 wemensa

32 "Henensa

32 "Henensa

33 "Henensa

33 "Henensa

34 uenensa

34 uenensa

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
https://m.edsoo.ru/00adae28
bubmuorexa [JOK
https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
https://m.edsoo.ru/00adb076
bubmuorexa [JOK
https://m.edsoo.ru/00adb486
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6




10 KJIACC

NO

n/n

10

Tema ypoka

ITepuognueckuii 3akoH. Ilepunoanueckas cucrtema
xumudeckux aneMeHToB /1. . Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX
3JIEMEHTOB IEPBBIX TPEX NEPUOIOB

Knaccugukarus 1 HOMEHKIaTypa HEOPTraHUYECKIX
BEILIECTB

Buzibl XuMu4eckoi CBSI3U U TUIIBI KPUCTAININYECKUX
peLEToK

KontponbsHas padora N21 no Teme «IloBTOpeHue u
yriayOieHne 3HaHUM OCHOBHBIX pa3/esioB Kypca 9 kiacca»
Knaccudukanus XuMHUYECKUX peakluil 0 pa3IuuHbIM
pHU3HaKaM

ITonsiTHE O CKOPOCTH XMMHUYECKOM peakiuu. [lonsatue o
TOMOTE€HHBIX U T€TEPOr€HHbIX PEaKLUAX

[TonsiTe 0 XUMHUYECKOM paBHOBECHH. DaKTOPBI, BIUAIOLINE
Ha CKOPOCTb XMMUYECKON PEAKIINH U MOJIOKEHNE
XUMHYECKOTO PABHOBECHUS
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH
DJNEKTPOHHBIN OATAHC OKUCIUTEITEHO-BOCCTAHOBUTEIHHON

peaxuu.
Teopus AJIEKTPOJIUTUYECKON JUCCOLUAITIH.
DONEKTPOIUTHl M HEINEeKTPONUThl. KaTuoHBl, aHHOHBI

KoanuecTBo 4acoB

Bcero KP

1P

Jara
U3ydeHust

1 Henena

1 mHEOENA

2 Hexensd

2 Hexensd

3 Henensa

3 Henens

4 wenens

4 nenend

5 "Henens

5 Henmens

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/00adb59e
bubmuorexa [IOK
https://m.edsoo.ru/00adb6b6
bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2
bubmnoreka IIOK
https://m.edsoo.ru/00adbac6

bu6nunorexa [IOK
https://m.edsoo.ru/00adbcb0
bubanoreka LIOK
https://m.edsoo.ru/00adbe9a

bu6anoreka LIOK
https://m.edsoo.ru/00adc28c

bubnunorexa LIOK
https://m.edsoo.ru/00adcade

bubanoreka IJOK
https://m.edsoo.ru/00adcd68




MexaHu3M JHCCOLMAIMKA BEIICCTB C Pa3IMYHBIMH BUIAMU
xuMuuyeckoil cBsa3u. Cremenp nauccoranuy. CHIbHBIE U

ci1a0ble ANEKTPOJIUTHI.

11

12

13

14

15

16

17

18

19

Peakuuu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEaKIIHi 6 Henens
HOHHOTO OOMEHA, IOJIHBIC M COKPAILICHHBIC HOHHBIC bubmorexa HOK
> 116 p https://m.edsoo.ru/00add448
YpaBHEHUS PEaKIUil.
XUMHUYECKHE CBOMCTBA KUCIOT M OCHOBAHUM B CBETE 6 "Hepens
. . bubmuorexa [JOK
MIPEACTABICHUI 00 AJIEKTPOIUTHUCCKOMN TUCCOLIUAIINH.
https://m.edsoo.ru/00add5d8
KadecTBeHHBIC peakii HA HOHBI.
XUMHUYECKUE CBOMCTBA COJIEH B CBETE MPEICTABICHUI 00 7 Henens
3JIEKTPO €CKOM Juccora Kauectre e pea bubmorexa HOK
JICKTPOJIMTHUECKOM Juccoruanui. KauecTBeHHBI KIUH
P P https://m.edsoo.ru/00add8b2
Ha UOHBIL. .
. 7 Hepens bu6mmoreka IIOK
[TonsiTe O TUIPOIU3E COCH
https://m.edsoo.ru/00add9d4
. 8 Henens bubmmoreka [IOK
O00011eHne U CUCTEMAaTU3ALNS 3HAHUI
https://m.edsoo.ru/00addd12
[Tpaktuyeckas pabora N2 1. «Pemienue 8 Henens bu6nuorexa [IOK
OKCHEPUMEHTAJIBHBIX 33129 https://m.edsoo.ru/00addbfa
Kontponsnas padora N22 o teme «DneKkTponuTuieckas 9 Henens bubmuorexa [IOK
qucconuanus. XUMHUECKHUe PeakIui B pacTBOpax» https://m.edsoo.ru/00addecO
OGm1as xapakTepucTuka rajoreHoB. OcobeHHOCTH 9 Henens
CTPOCHUS aTOMOB, XapaKTePHBIC CTETICHN OKHCIICHUS.
Crtpoenue u ¢pu3znyecKkue CBOWCTBA MPOCTHIX BEIIECTB Bubmmorexa [IOK
. https://m.edsoo.ru/00addfe2
raJIoreHOB. XMMHUYECKHE CBOMCTBA Ha IIPHMeEpE XJiopa
(B3aMMOJIeHiCTBHE ¢ METa/UIaMH, HEMETAJIJIaMU, IIIEJIOYaMH ).
Xnoposogopoa. ConsiHast KUCIIOTa, XUMHYECKHE CBOMCTBA, 10 nenenst

MMOJIYy4YCHHEC, IPUMCHCHUC. I[CﬁCTBPIC XJiopa u
XJIOpOBOAOPOJa HA OPraHU3M YCJIOBCKA. Baxsneiine

bubnunorexa LIOK
https://m.edsoo.ru/00ade 104




20

21

22

23

24

25

26

27

28

29

XJIOpUABI U NX HAXOXICHUE B ITPUPOJC.

[TpakTudeckas padora N2 2 o teme «IlonydeHue cosTHON
KHUCJIOTBI, U3y4YECHHUE €€ CBOUCTBY»

Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIMM, ecliu
OJIMH U3 PEareHTOB JaH B U30bITKE

O6mas xapakTepucTuKa 51eMeHTOB VIA-TpyImbL.
Oco0eHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIEHU
OKHUCIIEHUS

AnnotponHsie Monudukanuu cepbl. HaxoxaeHue cepsl u eé
coeMHEeHUN B nipupoe. Du3ndeckue U X MUYECKHE
CBOMCTBA CEpBI

CepoBonopon, crpoeHue, GU3NIecKue 1 XUMHIECKUE
CBOMCTBA

OKcuabl cepbl KaK MPEeJACTABUTENH KUCIOTHBIX OKCHJIOB.
Cepnas kuciota, pu3ndeckiue 1 XMMHIEeCKHe CBOICTBA,
npuMeHeHue. Coau CepHOM KUCIIOThI, KAU€CTBEHHAS
peakius Ha cynb(ar-uoH.

XUMHYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
IIPOMBIIIJIEHHOT'O CII0C00a MOJIYy4EeHUs CEPHON KHCIIOTHI.
XHUMHUYECKOE 3arpsA3HEHNE OKPYIKAOIIEH Cpebl
COEMHEHUSIMH CEPbI

Brrunciaenue MacCcoBoi 10JIM BeIX0Aa MIpOAYKTaA pCaKIUu

OO61mas xapakTepuCcTHKa 3JIeMeHTOB VA-rpynnsl. A30T,
pacmpocTpaHeHue B IPUPOJE, GPU3HICCKUE U XUMHUECKUE
cBoricTBa. KpyroBopor a3ora B npupose.

AmMMHaK, ero pu3nvecKrue 1 XMMUYECKHe CBOWCTBA,
MIOJIy4YE€HUE U IPUMEHEHUE

10 Henensa

11 Henensa

11 Henensa

12 Henens

12 Henens

13 Henens

13 Hemensa

14 muenens

14 wenensa

15 Henensa

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubnunoreka LIOK
https://m.edsoo.ru/00ade488

bubmuorexa [IOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bubmnoreka IIOK
https://m.edsoo.ru/00ade802

bu6anoreka LIOK
https://m.edsoo.ru/00adea28

bu6nuorexa [IOK
https://m.edsoo.ru/00adec8a

bu6nunorexa [IOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adeeab

bubanoreka LJOK
https://m.edsoo.ru/00adf004




30

31

32

33

34

35

36

37

38

[TpakTraeckas padora N2 3 mo teme «IlonydyeHre aMmuaka,
W3yYECHHUE ETO CBOMCTB»

YTJICKUCIIOTO ra3a. KauecTBennas pCaKiusg Ha Kap6OHaT—

"

HOH

15 Henensa

but6mmoreka [IOK
https://m.edsoo.ru/00adf180

A3OTHas KUCIIOTa, €€ MoyYeHHne, PU3NIECKue 1 16 nenens
XUMHYECKHE CBOMCTBA (00IIME KaK MpeJICTaBUTEIS Kiacca bubmorexa HOK
p https://m.edsoo.ru/00adf306
KHUCTIOT U CHIeIH(PUICCKHE)
Hcnonb30BaHWEe HUTPATOB U COJICH aMMOHUS B KQU€CTBE 16 Henens
. bu6mmoreka IIOK
MUHEPATBHBIX YA0OpeHHd. XUMUYECKOe 3arpsi3HeHUe
. https://m.edsoo.ru/00adf518
OKpY’KaroIlllel Cpeibl COeAMHEHUIMHU a30Ta
®ochop. Oxcun bhocdopa (V) u pochopnas kucnora, 17 nenens
du3nYecKue U XUMHUYECKUE CBOMCTBA, MOJyYCHHE bubmmorexa [JOK
i ya ’ https://m.edsoo.ru/00adf68a
IPUMCHCHUE
Hcnonp3oBanue GpocdaroB B Ka4eCTBE MHHEPAITBHBIX 17 nenens bubnuorexa [IOK
ynoOpeHuit. 3arps3HeHHE TPUPOIHON cpebl pocharamu https://m.edsoo.ru/00adfc20
Ob6mas XapaKTepPUCTUKA 3JIEMEHTOB IVA-rpynmsr. 18 Henens
OcoOeHHOCTH CTpOEHMSI aTOMOB, XapaKTEpHbIE CTEIEHU
OKHUCJICHHUS.
OO6w1ast XxapakTepUCTHKA SJIEMEHTOB [V A-TpyIIibL. bubmmorexa LIOK
VYrnepon, amioTpomnHbie MOAUGUKAIINHN, PACTIPOCTPAHEHUE B https://m.edsoo.ru/00adfddc
npupoje, Gu3nueckrue 1 XUMUIECKHE CBOMCTRA.
AncopOuusi. KpyroBopoT yriiepoja B mpupoe
Oxkcupsl yraeposa, ux pusndeckre U XUMHUECKHe 18 nenens
N but6mmoreka [IOK
CBOICTBa. DKONOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuoM yriepona (IV)
YronpHas KUCIOTa U €€ COJH, UX (PU3NIECKUE U 19 nenens
XUMHUYECKHE CBOMCTBA, MOJYYCHHUE U IPUMEHEHHUE bubmmorexa [IOK
’ ya p ) https://m.edso00.ru/00ac006¢c
KauecTBennas peakius Ha KapOOHAT-HOHBI
I[TpakTuueckas padora N2 4 mo teme "Tlonyuenue 19 nenerst

bubanoreka IJOK
https://m.edsoo.ru/00ac027¢e




39

40

41

42

43

44

45

[lepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX
KaK O COeJMHEHHSIX yriiepo/ia

Kpemunii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA,
nonyuyeHue u npumeHeHue. CoeauHEHHs] KpPEMHUS B
npupoje. O6mue npeacravienus 06 okcuae kpemuaus (IV)
U KpemMHueBOM kuciore. CUIMKAThl, UX HCIOJIb30BAaHUE B
ObITy,  MEOUIMHE, TPOMBIIUIEHHOCTU.  Baowcnetiuue
cmpoumenvHble Mamepuabl. Kepamuka, Cmekio, yemeHm,
bemon, orcene300emo-. Ilpobnemsi be3onacHozo
UCNONIL30BAHUSA CMpOUmMenbHbIX mMamepuanos 8
NOBCEOHEBHOU HCUSHUL.

[TpakTuueckas padora N2 5. Perienre skcriepuMeHTAIbHBIX
3aJ1a4 110 TeMe «BaXxHele HeMeTauIbl U UX COEAUHEHUS))

Kontponbnas padora N23 o reme «Bakuelinme
HEMETaJUIbl U UX COCTUHEHUS

OO0m1as XxapakTepUCTUKa XUMHYECKUX dJIEMEHTOB —
METAJJIOB HA OCHOBAHUH UX MOJ0XKeHUs B [lepuoanueckom
cucteMe XxuMudeckux aiaeMeHToB J[. 1. MennaeneeBa u
ctpoenust atoMoB. CTpoeHue MeTaioB. Metaminueckast
CBSI3b U METAJUIMUECKasi KPUCTAININYECKAs PELIeTKA.
Pusnyeckue CBOKCTBA METAJIIOB.

XHUMHUYECKUE CBOMCTBA METAIOB. DIIEKTPOXUMUUYECKUN P
HaIpsKEHUN METallIOB

O61mue criocooOb! noayyeHus: Mmetauio. CriiaBsl (CTalb,
YYyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U
MIPOMBINIUICHHOCTH. BIUnCIeHUs 110 ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, €CITH OJIUH U3 PEareHTOB COJEPIKUT
pUMecHu

20 menens

20 menens

21 uenens

21 uenens

22 "Henensa

22 "Henensd

23 menens

bubnunoreka LIOK
https://m.edsoo.ru/00ae054¢e

bubnunoreka LIOK
https://m.edsoo.ru/00ac080a

bubmuorexa [IOK
https://m.edsoo.ru/00ac0bf2

bubmnoreka IIOK
https://m.edsoo.ru/00ae0el8

bubanoreka LIOK
https://m.edsoo.ru/00ae103e

bu6nuorexa [IOK
https://m.edsoo.ru/00ael 156

but6mmoreka [IOK
https://m.edsoo.ru/00ael 156
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48

49

50

51

52

53

54

55

56

57

[TonsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI
3aIATHI UX OT KOPPO3HH.

[Ilenounbie MeTaibl: iooxkenue B [leproanueckoi
cucteMe XxuMmudeckux sneMmeHToB Jl. M. Mennaeneena;
CTPOCHHE UX aTOMOB; HaXOXAeHUE B pupoje. Puznueckue
Y XMMUYECKHE CBOMCTBA (HA MPUMEPE HATPUS U KaJus).
Okcuapl U THAPOKCUIBI HaTpud U Kanus. [Ipumenenue
MIEJIOYHBIX METAJII0B M UX COCAUHCHUM.

]_ue.]'IO‘IHOSeMeJ'IBHBIe MCTAJIBI — KaJ'IBI_II/Iﬁ W MarHum

Baxneiimme coeqMHeHNs KaIbIHAs
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHUS

[Tpaktrdeckas padora N2 6 mo Teme "XKEcTroCTh BOIBI U
METO/IbI €€ yCTpaHEeHHUs "

Amomunuii: nonoxenue B llepuoamueckoil cucreme
xuMuueckux dieMeHtoB JI. M. Menneneesa; crpoeHue
aTOMa; HaxOXICHHE B IpUpoae. PU3NUECKUE U XUMUYECKHE

CBOMCTBA aJIIOMUHUS.
AmMoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA

Keneszo: nonoxenue B [lepnoauueckoii cucreme
xumudeckux 3ieMeHnToB . . Menzaeneesa; ctpoenue
aToMa; HaXO0XACHHUEC B ITPUPOJIC. dusnueckre U XUMHUYECKUE

CBOMCTBA KeJie3a.

Oxkcuppl, runpokcubl u conu xxenesa (11) u xenesa (I11)

23 wenens

24 uenens

24 uenens

25 uenens

25 uenens

26 uenens

26 uenens

27 uenens

27 Henensa

28 "Henensa

28 Henensa

29 menens

bubnunoreka LIOK
https://m.edsoo.ru/00ae1278

but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bubnunoreka LIOK
https://m.edsoo.ru/00ae14b2
bubmuoreka [IOK
https://m.edsoo.ru/00ael15e8
bubnunoreka LIOK
https://m.edsoo.ru/00ael5e8

bubnunoreka LIOK
https://m.edsoo0.ru/00ac1886

bubanoreka LIOK
https://m.edsoo.ru/00aelae8

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

but6mmorekxa [IOK
https://m.edsoo.ru/00aelc64

but6mmorekxa [IOK
https://m.edsoo.ru/00ae1d86

bubanoreka IJOK
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61

62

63

64

65

66

67

68

O00011eHre U cUCTEMaTU3ALNS 3HAHUI

[TpakTuueckas padora N2 7. Perenue sxcriepiMeHTaIbHBIX
3a1a4 110 TeMe «BakHelIe MeTamuibl 1 X COSIUHCHUS))
Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIHMM, ecliu
OJIMH U3 PEAreHTOB JaH B U30BITKE WU COJIEPKUT MPUMECH.
Brprunciienuss MaccoBO# JOJIM BbIXOJ1a MPOAYKTA PEAKIUU

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

Kontponbhas padota N4 o Teme «BaxkHene MeTalibl
7 UX COCITUHCHUS)

HoBbie MaTepuaibl U TEXHOJOTHH. BelliecTBa 1 MaTepualibl
B ITOBCETHEBHOM KM3HU YeJIOBEKA

OCHOBBI 3KO0JIOTHUYECKO TPAaMOTHOCTH. XUMHYECKOE
3arpsi3HEHUE OKpY>Karolei cpesl (mpeaenbHas
nomyctumasi KoHeHTparus Bemiects — [1JIK).

Pois xumun B PEIICHNH 3KOJOTUICCKUX HpO6J'ICM

XuMus ¥ 310poBbe. be3onacHoe UCIIOIb30BAHUE BEILIECTB U
XUMHUUYECKHX peakiuii B OpITy. [lepBas momorb npu
XUMHYECKHUX 0’KOTaxX W OTPABJICHUSAX.

O00011eHHE U CUCTEMATU3ALNS 3HAHUM

O0001eHne 1 cucTeMaTU3aINs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

29 uenens

30 Henensa

30 Henensa

31 "Henens

31 "Henens

32 "Henens

32 "Henens

33 Henensa

33 Henens

34 uenensa

34 uenensa

https://m.edsoo.ru/00ae35e6

but6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnunoreka LIOK
https://m.edsoo.ru/00ael750

bubmnoreka IIOK
https://m.edsoo.ru/00ae3f50

bu6nuorexa [IOK
https://m.edsoo.ru/00ae4270

bubanoreka LIOK
https://m.edsoo.ru/00ae4270

bu6nuorexa [IOK
https://m.edsoo.ru/00ae0d0a

bubanoreka LIOK
https://m.edsoo.ru/00adb33c
bubnunorexa LIOK
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
» Xumus / 'abpuensu O.C., , AknnonepHoe odmectBo «M3naTenscTtBo «IIpocBemenuey

METOINYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

Xumus. 8-9 knaccel. [Aunaktudecknit matepuan. Pagenkuiit A.M

Xumus. 8-9 kiaccel. 3agauHuk ¢ «momomrHukom». ['apa H.H., T'abpycesa H.U.
Xumus.8-9 knacc. BuaeoaemMoHcTpalum.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET
* MWzparensctBo «IIpocBemenne» www.prosv.ru
®enepauns IHTepHET-00pa30BaHus, CETEBOE OOBbEINHEHUE METOAUCTOB WWW.som.f10.ru

Poccutiickas Bepcust MexayHapoHOTo ipoekTa CeTh TBOPUECKUX yUHUTeNeH it-n.ru

Poccuiickuii o6meodpazoBatenbubiid [lopran www.school.edu.ru

Enunas xomekus nudpoBsix o0OpazoBaTeabHbIX pecypcoB www.school-collection.edu.ru

* Poccuiickas snexktpoHHas mkona resh.edu.ru
* bubmoreka [IOK



IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM ITIPOI'PAMMBI

9 KUIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX [OHATHUM: aToM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peaklus,
KIacCU(pUKALMA  peaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEaKIHMW 3aMEIICHHs, peakuuu OoOMeHa, JK30- U
SHAOTEPMUYECKUE PEeaKIHUU, TeroBoi 3G (deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BelIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATHU H

MPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

1.4

L.5

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBJI€HUS (OpMYyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICH  3aKOHOB  COXpPAHEHUS MAacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHS, 3aKOHa
ABoraapo

OTpEeNATh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX

COETUHEHUIX

1.6

1.7

1.8

KJIAaCCU(UIUPOBATh XMMHYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TeII0BOMY 3 dekTy)
BBIYHUCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MaccChl
BEILECTB

BBIUUCIISATH MAacCOBYIO JIOJII0 XHMHUECKOTO 3JeMeHTa Mo (opmyie

COEIMHEHMN,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHICCTBA B paCTBOPE




1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHue,  MOJEIIMPOBAHME,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

2.2

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MTOHSTH: OKCH I,
KHCJ10Ta, OCHOBaHUEC, COJIb

OonpeAC/IATh NPHUHAMJIC)KHOCTh BCHIECTB K OHpCI[CJ'IéHHOMy KJaccy

COeMHEHUH 1o Gopmynam

2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHU4YCCKUC BCIICCTBA

24

2.5

2.6

2.7

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TMOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBAThH CBOMCTBa BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1a00paTOpHBIM 00OPYIOBAaHHEM, a TaKXKe IMpaBWIaM OOpAaIICHUS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BENIECTB (BOJOpPOAAa W KHUCIOPOJ]a), MPUTOTOBICHUIO
pacTBOPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILECTBA, INIAHUPOBATh U MPOBOAUTH XUMUUYECKHUE SKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PAacTBOPOB IIEJOYed M KUCIOT C TOMOIIBIO

UH/IMKAaTOpPOB (JIakMycC, (eHOIPTATICHH, METUIIOPAHXK U APYTHE)
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckuit 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIEC PEAKIIUN)

3.1

PaCKphIBATG CMBICJI OCHOBHBIX XHMHUUYCCKHX TOHSTHM: AApO aroma,
3JICKTp0HHBII>'I clioit aToMa, aTOMHas 0p6I/ITaJ'IB, paauyc aroma,
XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,

CTCIICHb OKUCJICHUA

32

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYECKUEC 3JICMCHTHI




33

34

ONHKCHIBATh M XapaKTepHu3oBaTh TaOnuuHyto ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTD O603H3.‘-I€HI/I$I, KOTOPELIC UMCIOTCA B Ta6JII/II_[e
((HCpI/IO,I[I/ILIeCKaH CHUCTEMaA XUMHNYCCKHUX 3JICMCHTOB HI/I
MeHzeneeBay € YHCIOBBIMH XAPaAKTCPUCTHKAMU CTPOCHUA AaTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apgaa dapa, 061_]_[66 159 (0)

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OTpE/CNATh  CTENEHb  OKHUCJIICHUS JJIEMEHTOB B  OWHApHBIX
COEMHEHUAX
ONpeNeNsATh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HCOPraHUYCCKUX COCANHCHHUAX

10 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA

1

ITo Teme: «BemecTBo 1 XUMUYECKAsT PEAKIIUSD)

1.1

pacKpbIBaTh CMBICTI OCHOBHBIX XWMHUYECKHX TOHSITHH: pacTBOD,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAss IUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuuu,
OKUCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakium, OKHUCITUTEb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIICHHE, aJNIOTPOIHUS,
am(poTepHOCTh, XUMHYECKass CBS3b  (KOBaJCHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTaJIMYecKas pemeTKa, CIUIaBbl, CKOPOCTh

XUMHYECKON PeaKnn

1.2

1.3

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX HOHATHUA U
MMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaIJ_[eHI/Iﬁ
COCTAaBJIAATb YPAaBHCHUA BHCKTpOHI/ITI/I‘{CCKOf/’I Jucconuanumn KHCIIOT,

IEJI0Ye M COJIeH, TOJHBIE M COKpAlIEHHBIE YpPAaBHEHUS PEaKLM




WOHHOI0 0OMeHa

1.4

1.5

PacCKpbeIBaTh CYHIHOCTHb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit
MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

IlIo Ttemam: «HemeTramnel M ux COCAUHCHUA» H «MeTanael U HX

COCOAUHCHUA

2.1

2.2

2.3

24

2.5

XapaKTepu30BaTh (ONMUCHIBATh) OOIINE U CHICIU(PHUECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BELIECTB, IOATBEP)KIAasi ONHUCAHHE
IIpUMEpaMu MOJIEKYJISIPHBIX M MOHHBIX YPABHEHHMI COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

COCTAaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOrHO3UPOBAThH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3jIMYHbIX

YCII0BUAX

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1a00paTOpHBIM 00OPYIOBAaHHEM, a TaKXKe IMpaBWIaM OOpAaIICHUS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
Ta00paTOPHBIX XUMHUUYECKUX OMBITOB IO TMOJYyYEHUIO U COOMPaHUIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: pACIO3HABATH OMNBITHBIM MYTEM XJIOPU-,
Opomuza, wuomuia, Kapbonar, ¢ocdar, cunmkar, cyiabgar,
THIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYEHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHE B BOAHLIX paCTBOPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XHUMHsI U OKpY:KArOIIast CPear»

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuii: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

MPUMEHSTh OCHOBHBIC OIEpAIlMN MBICIUTEIBHON JESTEIbHOCTH —
aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE TPHYMHHO-CIEC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHHUS
CBOﬁCTB BCIIECCTB WU XHUMHYCCKHUX peaKHHﬁ; eCTeCTBeHHOHay‘—IHBIC
METOJbI TIO3HAHWS — HaONIOICHUEe, W3MEpEHUe, MOJICITHPOBAHHUE,

AKCIIEPUMEHT (peaJIbHBIN U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XMMHUM B KU3HM 4Ye€JIOBEKa. XHMHUS B CHUCTEME HayK.
Tena m BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpEeraTHOE COCTOSHHUE

BCIICCTB

1.2

1.3

1.4

IIonsatue o METOJaXx IIO3HAaHHUA B XMMHUHU. Yuctele BC€IICCTBA U CMCCH. CnocoObl

pasaciICHus cMmecen

ATOMBI H MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC B€IICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOr0 3JIEMEHTA

B COCIMHCHUU

1.5

KomunuectBo BemecrBa. Monbs. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W YHCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

1.6

dusznyeckrue U XUMHYCCKHE SBJICHHSA. XHMHYSCKAS peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHUYECKHUE YpaBHCHUA. KJIaCCI/I(l)I/IKaLII/IH

XUMUYECKHUX peakluii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCYJ0H, C MpaBUjIaMu
paboTel B Jaboparopuu W npuéMamMu oOpaimieHuss ¢ J1abopaTOPHBIM
o0opy/sOBaHUEM, M3yUY€HHUE M ONUCAaHUE (PU3NYECKUX CBOICTB 00pa3loB
HEOpPraHMYECKUX BEIIECTB, HaOmoJeHHe (u3ndeckux (IJIaBlieHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJACHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKATMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCIOTOW) SBJIEHWW, HAOMIOEHWEe W OINHCAaHUE
MPU3HAKOB TMPOTEKaHUSd XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHHe
ruapokcuaa menu(Il) mpu HarpeBaHuu, B3aUMOJICHCTBHE JKelie3a C PaCTBOPOM
commu meau(Il), nzyuenue cmocoboB pasneneHus: cMeceit (C MoMOIIbI0 MarHuTa,
bunbTpOoBaHUE, BHIMMAPUBAHUE, TUCTHILIISAIMS, XpomaTorpadus), MpoBeaeHUE

OUYMCTKHU MOBAPEHHOM coyy, HAOII0JeHUE U ONIMCAHKUE PE3YIbTATOB MIPOBEICHUS




2.1

22

23

OIbITa, WJUIIOCTPUPYIOIICTO 3aKOH COXpPaHCHHA MAaCChbl, CO3JaHUC MOI[CJICI‘;I

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baknelime npecTaBUTeNIn HEOPTaHMYECKUX BEIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BerecTBo. HaxokaeHue Kuciaopoja B Mpupoje, (GU3MYeCKHe M XUMHYECKUE
cBorictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucimopoga. CrocoOb
NOJYYEeHUsI KHUCIOopoJa B JIAOOpaTOPHUH M MPOMBIILIICHHOCTH. KpyroBopoT

Kucaopoja B mpupojie. O30H — ayuioTporHas MoaupuKalus KUCIopoia

TemnoBoit 3 hekT XUMUIECKON peakuu, TEPMOXUMHUYECKHE YPaBHEHHUS, IK30-
U DHI0TEpPMUYECKUE peakuK. TOIUINBO: yrojib U MeTaH. 3arpsi3HeHue BO3/yXa,
yCHUJIEHUE MTAapHUKOBOTO 3(pekTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — snemeHT U mpocTtoe BemlecTBO. HaxoxkneHune BoaopoAa B MpUpOIE,

¢u3nuecKkue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBl MOIYYEHHUS.

Kucnors! 1 conmn
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MonsipHblil 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAacTBOPBI. PacTBOPUMOCTD BEILECTB B BOJE.
MaccoBass nmons BemectBa B pacTBOpe. XHUMHYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOJE M B KMU3HM 4YenoBeka. Kpyrosopor
BOABl B TMpuUpoJe. 3arps3HeHHe NpUpPOAHBIX BojA. OXxpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHnidt. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amMQoTepHble) U
HeconeoOpasyrone. HomeHknatypa oxcunoB. Pusznyeckue M XUMHUUECKUE

CBOMCTBa OKCHAOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WHIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHuN. PU3NYECKHE U XUMUYECKHE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucnor. dusnueckue u
XUMHYECKHE CBOMcTBA KHUCHIOT. Psan aktuBHOCTH MeTamnoB H.H. bekertosa.

HOJIy‘ICHI/IC KHUCIIOT

Comu. Homenknarypa conei. @usznyeckue M XUMHUUYECKHUE CBOMCTBA COJEH.

[Tomy4yenue conen

2.10

I'ereTmueckas cBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I




2.11

3.1

XVMHUYECKUH  DKCHEPUMEHT: KadeCTBEHHOE OIpEAEICHUE  COACpKAHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHUE U HU3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M IIPEKpallleHUs] ropeHus (1oxapa), 03HaKOMIICHHE C
o0Opa3llaMi OKCHJOB W OIMCaHME WX CBOWCTB, TNOIXy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (rOpeHHe), B3auMOeicTBUE
Boziopoaa ¢ okcugoMm Meau(Il) (BO3MOKHO MCIIOIB30BAHUE BHIEOMATEPUATIOB),
HaOrofieHne oO0pa3lioB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWCTBHE BOJbl C MeTaJlaMu (HaTpUEM U KajbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIPENIEIEHUE pPacTBOPOB
KUCJIOT W IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE W3MEHEHUS
OKpPacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiicteus okcuga menu(Il) ¢ pactBopoMm cepHOW KHCIIOTBI, KUCIOT C
METaJUIAMM, PEaKLUH HEUTpaIU3alllii, I10JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeimme Kiacchl HEOPraHUYECKHX

COEIMHEHUIT»

[lepunonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMHYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIACCH(PUKAIMU XHUMUYECKUX »dJeMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEOYHBIE U IIETOYHO3EMENbHBIE METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U THAPOKCHUIBI

32
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Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX di1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOIHAS dhopmbl
Ilepuoauueckoil cucrtemMbl XuMHuYeckux dnemeHToB [[.M. MeHnneneesa.
Ilepumonbl u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB
MepUOJa U IPYIIIbI AJIEMEHTA

Crpoenue atomoB. CoctaB atroMHbIX siaep. M3oromnsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aToMOB TepBhIX 20 XHWMHUYECKHX JJIEMEHTOB

IIepuognueckoii cucremel .M. MenneneeBa. XapakTepUCTUKAa XUMUYECKOTO




AJIEMEHTA MO ero noyuoxeHuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB IO TpyIIaM U MEpHOAaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenpaeneeB — y4€HbId U

IPaKIaHUH

3.5

3.6

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATELHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBHEIC PEaKIuu. HpOHCCCBI

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

10 KVIACC

XVUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0O0paslloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LMHKA C PAacTBOPAMHU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pas3ioKeHUs, COSTUHEHMS])

Kon

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo u xumunyeckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DIIEMEHTOB B Ilepuonnueckon

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPELETOK, 3aBUCUMOCTDb CBOVMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XuMuveckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEUIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUN,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccudukanus XMMUYECKUX peakluil 0 pa3IMyHbIM MpU3HaKaM (110 YHCIy U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo
M3MEHEHMIO CTENeHeH OKHMCICHMS XMMUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
M0 y4YacTHIO Karajmu3atopa). OJK30- ¢ JIHAOTEPMUYECKHUE  PEeaKIIuH,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTU XMMHUYECKON PEAKIUU




1.4

1.5

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Ilonstue o
TOMOTEHHBIX U Te€TePOTEeHHBIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pEaKUMU U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAaHMEM METOJA

ANIEKTPOHHOTO OaslaHca

1.6

Teopust 2JIEKTPOIIMTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIEKTPOIUTHI.
Karuonsl, annoHbsl. MexaHu3M IUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcCIOBHS HNPOTEKaHUS PeakLUi MOHHOrO OOMeHa,
MIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojeil B cCBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauecTBeHHbIE peakunu Ha MOHBI. [[oHsATHE O THAPOIU3E COoJe

1.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTAINYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  pPAacCTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, IIejaoded U cojell  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHUAIIOB); TMPOBEACHUE ONBITOB, WUIOCTPUPYIOIIUX MPU3HAKU
MPOTEeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIECHHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OINbBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKLUil (FrOpeHHe, peaklul pa3iokKeHUs, COeAUHEHHS);
pacrno3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C MOMOIIbIO KaUECTBEHHBIX PEaKIUI

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramier 1 ux COCIMHECHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTerneHu okuciaeHus. CTpoeHue u Gpu3nyeckre CBOMCTBa MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpPE XJopa
(B3aMMOJEHCTBUE C MeTaUlaMH, HeMeTallJlaMH, Iejao4aMu). XJIOPOBOAOPOI.
ConsHas KuCiI0Ta, XMMUYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHEHHe. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHM3M 4YellOBEKa. BakHeWIue XJIOpHUIbl U UX

HaxO0KJICHHUE B TIPUPO/IE




2.2

2.3
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OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. CtpoeHue u ¢puznyecKue cBOKWCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAINN
KHCIIopo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usnyeckue W XUMHYeCKHe CBOMCTBA. OKCHIBI Cepbl KaK IpeACTaBUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, (pU3MUECKHEe U XMMHUYECKHUE CBOICTBa
(oOmme Kak MmpeAcTaBHTENS Kjacca KUCIOT M crernupudeckue). XuMUIeCKIe
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO CIoco0a IMOMY4YeHUsS CEpHOM
kuciotel. Ilpumenenne. Conu CepHOM KHUCIIOTHI, KaueCTBEHHAs pEaklus Ha
cynbdar-uoH. Haxoxnenue cepsl U €€ coelMHEHUN B MpUpoJe. XHUMUYECKOEe
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSMH Cepbl (KHUCIOTHBIC JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npcaoTBpaliCHUA

OOmiass xapakTepucTHUKa 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIC CTETICHU OKUCJICHHS. A30T, pacClipoOCTPAaHEHHUE B TIPUPOJIE,
¢dbusnueckrue U XuMUYecKre cBoiicTBa. Kpyrosopot azoTta B mpupojie. AMMHUAK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3NYECKHME M XUMHUYECKHE CBOWCTBAa, IPUMCHCHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUE,
¢dbuznueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KaueCcTBE MHUHEPAIbHBIX ynoOpeHHil. XUMUYECKOe 3arps3HEHHE OKPYKAromIen
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE TOXKIH, 3arPSI3HEHUE BO3/1yXa, IMOYBBI

1 BOJOEMOB)

docdop, amnorponHsle Mogudukauu docdopa, puzNIecKue U XUMUYECKUE
ceoiictBa. Oxcupa docdhopa(V) u dochopnas kucnora, (usudeckue u
XMMUYECKHEe CBOWCTBa, mosyueHue. lcmonb3oBanue QocdaToB B KadyecTBe

MUHEPAJIBHBIX YIOOpEeHHM

2.5

OO6mass xapaktepucTtuka »yeMeHTOB I[VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIE CTETIEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
Moau(UKAIMK, PACIPOCTpAaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Axncopomus. Kpyrosopot yriepoaa B mpupome. OKcuabl yrieposa,
X (U3NYECKHEe M XUMHUYECKHE CBOWCTBA, IEHCTBHME HA JKUBBIE OPTraHU3MBI,
IMOJIYUYCHHEC U IIPUMCHCHHC. DKOJIOTUUECKHUE HpO6J’I€MBI, CBs3aHHBIC C OKCHUIOM
yraepona(IV); rumore3a riao0anbHOTO MOTEIUICHUS KIUMaTa; MapHUKOBBIMA
a¢dexr. YrompHas kucinora W €€ cond, UX (HUINYECKUEC U XUMHUUYECKHE

CBOHWCTBa, MOJy4YeHHUE W mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoOHAT-




2.6

noHbl. Mcnonbp30BaHue Kap6OHaTOB B GBITy, MCIUIHUHC, MMPOMBIIUICHHOCTU U

CEIIbCKOM XO3SICTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJIEH, AalETUJICH, 3TaHOJ, TJIULEPUH, YKCYCHas
kuciora). X cocraB m xumuyeckoe crpoeHue. [loHsTue o Ouojgornyecku
BOKHBIX BEILECTBAX: XKHUpax, O€nIKax, YIrJieBoJax — M HX POJH B KU3HU
yeloBeka. MarepuaibHOE €JUHCTBO OPTaHMYECKMX W HEOPraHHMYECKHUX

COE€IUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue ¢ XHUMHUYECKHE CBOWCTBA, MONy4YCHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemHus(IV) u kpemuueBoit kucinore. CUIMKATBI, UX UCIOJIb30BAHUE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BaskHel1e cTpouTenbHble MaTepHAaIb:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jkene300eroH. I[IpoOmembr OGe3ormacHOro

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHH@BHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHuEe OOpa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KAa4E€CTBEHHBIX PEAKUHMA HA XJIOPUA-
MOHbl M HaOJIIOJCHME MPU3HAKOB HUX MPOTEKaHMs; OMNBITHL, OTpa’Karollue
¢u3nyecKkre U XMMUYECKHE CBOIMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O0paslamMH XJOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3liaMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJeHHE IMpolecca
oOyriuBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJAeHHE NpHU3HaKa e¢
MIPOTEKaHMsI; O3HaKOMJIeHUE ¢ (U3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COoeIMHEHUIl (BO3MOXKHO UCIIOJNIb30BaHUE BHJEOMATepHaloB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOpPEHUH; TOyYeHHe, COOMpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOMCTB aMMMaKa; IPOBEICHHE KauyeCTBEHHBIX DPEAKIUN Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHUE TPU3HAKOB HUX TPOTEKaHMS,
B3alMOJIEICTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
WCIOJIb30BaHUE BHJIEOMATEPHATIOB); H3yUYE€HUE MOJIeNed KpHUCTaUIMYECKUX
peméTok anmasza, Trpadura, (QyulepeHa; O3HAKOMIIEHHE C IPOILIECCOM
ajicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTHBOra3a; MOJIy4YeHHE, cOOMpaHMEe, PACIO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOrO Tra3a; IMpOBEJEHHME KadeCTBEHHBIX peaklui Ha KapOoHaT- U

CUJIMKAT-UOHbBI W HU3YYCHHUC TIPHU3HAKOB HX IPOTCKAHUA; O3HAKOMIICHHC C




3.1

3.2

HpO,Z[yKI.[PICfI CUJIMKATHOM MPOMBIIIJICHHOCTH; PCIICHUC SKCIICPUMCHTAJIBHBIX

3aaa4 110 TEMC «BakHene HeMeTauIbl 1 HX COCAHNHCHUA
MeTtamisl 1 BX COCOAUHECHUA

OO1w1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxenuss B Ilepuonuueckor cucreMe XUMHUYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYECKasl ~ KpUCTallIMyeckass pemérka. OJIEKTPOXUMHUYECKHH  psif

Hapr[}KeHI/Iﬁ MCTaJJIOB

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0Iue croco0bl MONTy4EeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBILIIEHHOCTH
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3.5

[lenounsie mMeTamwibl: mojoxkeHue B llepmomnueckoi CUCTEME XUMHYECKHX
anemeHtoB /.M. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOKJICHUE B MPHUPOJE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJiud. HpI/IMeHeHI/Ie MICJIOYHBIX MCTAJUIOB H HX

COETUHEHUN

[IlenoyHO3eMeENbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOKEHHE B
[Iepnonnueckoit cucreme XuMudeckux 3yeMeHToB [[.11. MenzeneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mpupoae. PU3NYECKHME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplus. Baxuelmme coequHEHUs Kaiblusi (OKCHUI, THUAPOKCHI,

conn). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTpaHEHH s

AmomMunuil: nonoxkeHue B Ilepuoaudeckoil cUCTEME€ XMMHYECKHX 3JIEMEHTOB
JI.. MenzaeneeBa; CTpO€HHE aToMa; HaxoxaeHue B mpupoae. dusmveckue u
XMMHYECKHE CBOMCTBA allFOMUHMS. AM(OTEpHBIE CBONCTBA OKCUIA U THIPOKCHIA

AJITFOMUHUA

3.6

3.7

Keneszo: nonoxenne B [lepuonnueckoi cucremMe XumMuieckux snemeHTon J[.M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHe CBOMCTBa »kene3a. Okcuipl, ruapokcuabl u conu skenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTyUEHUE

XUMHUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CIUIABOB,
ux (uU3nuecKkUMH CBOMCTBAMH; H3YYEHHE PpEe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOKHO UCIIOJIb30BaHUE BUJIECOMATEPHUAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSL OKCHJA KalblUsi W HATpus C BOAOM  (BO3MOXKHO

WCIIOIb30BAaHUE BUJIEOMATEPHUAIIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;




4.1

mpoiecca TOpPEHUs Kejle3a B  KUCIOpoA€ (BO3MOXKHO — HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUSI KAYeCTBEHHBIX PEaKI[Ui HA WOHBI
(Maraus, xanbius, androMuHus, nuHka, sxeneza(ll) u »xeneza(Ill), memgu(Il);
HaOJII0JICHUE U ONMMCAaHWE MPOIECCOB OKpAIIMBaHUs IJIAMEHU MOHAMH HaTpPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
nccaenoBanue aMm(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3aj1a4 10 Teme «Baxxueime MeTauibl U
HX COCOUHCHHMS

XUMHS ¥ OKpYKaromas cpeaa

HoBbie MaTepuanbl U TEXHOJIOTHH. BemiecTBa W Marepuaibl B IMOBCEIHEBHOM
KU3HH YeJIoBeKa. XUMUsS U 3[I0pOBbe. be3ornacHoe Mcronb30BaHue BEIIECTB U

XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHHE
okpyxatomeit cpeapl [IJIK. Posib XUMuM B pelieHUn 3KOJI0IMYECKUX MPOoOIIeM.
[TpupoHblE WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),
IPOAYKTHI UX NEPEepadOTKU, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepHalloB (CTEKJIO, CIIaBbI

MCTAJUJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTamM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopaszoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPaKTHYECKON
JEeSITEeIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIruX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCETOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICIOBAHUA BCIICCTB W UIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSX
XUMHUYECKOW HAyKH, YTO ITO3BOJHMT OOYYAIONIUMCSl paccMaTpUBATh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U CceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak MPOQUIBHOIO MpeaMeTa

MIPH MEPEX0/I€ HAa YPOBEHb CPEHETO 001ero o0pa3oBaHus

Bnanenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC TPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

2.1

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NIPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKkuys, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, PpEeaKuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
AIIEMEHTA B COEAMHEHUH, MacCOBasl JI0JISl U MPOLEHTHAs: KOHLIEHTpaLUs

BCHICCTBA B paCTBOPC, AApPO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUECKasi CBA3b, AIEKTPOOTPULIATETIBHOCTD, TOJISIPHAS U HEMOJIIpHAS
KOBAJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUIMYECKass pemérka (aroMHas, WOHHAs, MeTaIMYecKasl,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEDJICKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKMH HMOHHOTO OOMeHa,
OKHCJIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  OKHCIHTEIb U
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBICHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIE peaKIuy,
CKOPOCTh XHMMHYECKOH peakimu, karammszatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

22

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHHA MacCCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

23

3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJISIDHAss ~ TeOopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnangenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA H MAaTEPHAIIBI
(B TOM yHClIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEbCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YTICBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe TPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HIPUPOHYIO Cpeny

yYMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHHMS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMHM WMH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MIPUMCHCHUU n YMCHHC

HCII0JIb30BaTh €€ JJI pCIICHUA y‘—Ie6HO—HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara U CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJCHUs (HOpMYT HEOPraHWYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKUX  PEaKLUMi; OCHOBAMU  XHMHYECKOU
HomeHksatypbl (IUPAC u TpuBHanbHO)

VYMeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTa B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NMEPHOIOB, KU U KaJIbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paJulyc aroma, 3JIeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoguueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHUMUYECKHE JICMEHTBI

7.2 HEOpraHUYEeCKUE BEIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsl

' HOHA

g2 BHUJI XHMHMYECKOM CBA3M U THUN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCIMHEHMIX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHne xapakTepru3oBaTh (U3MUECKHUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, amMmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI

92 metamioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (Il u

' II), okcunpr yraepona (I u 1IV), kpemuns (IV), azota u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TuCTasi, a30THasd,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)

9.3 IIPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOMICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHMS PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 YMeHue BIYUCIATH (IPOBOUTH PACUEThI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUHU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Tra30B
114 [0 YpaBHEHUSM XHMHUYECKUX pEaKIUil U HaXOAUTh KOJIWYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WUJIU POYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOleHue,
121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yYECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMeHHe chopMynupoBark mpoliaeMy U
MPEAJIOKUTh YyTU €€ PelIeHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu O€30MaCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMHU
B MOBCEHEBHOM JKM3HU, MPaBUIAMH MOBEICHUS B LENSIX cOepeKeHus
123 3J0pPOBbSl U OKPYXKAIOWIEW MNPUPOAHOM Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHSI W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmume mpakTHyecKuxX HaBBIKOB TUIAHMPOBAHUS M OCYIICCTBICHUS
CJHEAYIOIINX XUMUYECKUX IKCIEPUMEHTOB:
131 W3YYEHHE U OMHcaHue (U3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSMMU, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pasieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

pacTBOPEHHOIO BeleCTBa

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONpPENETICHUS XapaKTepa Cpellbl B PacTBOPAX

KHCJIOT 1 menoqeﬁ

WCCIICZIOBAHUE U OMNHCAHUE CBONCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH, TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOIO MeTajljla JpyrdM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PECIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOILIN AL, «Bakgelme HEMETaIbl U HuX COCOAUHCHUA,

«BaxknHeiiie MeTalIbl M UX COSANHECHUS»

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpoMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIlHs, aTFOMHHHUSI,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

14.2

NpEACTaBIATL PE3YJIIbTATBl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIOI[aCMBIMI/I XUMHUYCCKUMH
SABJICHUAMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMHPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1

UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

1.4

1.5

ATOoMBI U MOJICKYJIBI. Xumuyeckue daeMEHTHl. CHMBOIBI  XUMHYECKUX
3JICMCHTOB. HpOCTBIG " CJIOXKHBIC BEUICCTBA.

Xumuaeckas q)OpMYJ'Ia. BanenTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. CTEIIeHb
OKHCJICHHUA

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCcUTENLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast gois XHMHYSCKOr0 dJIEMCHTA
B COCIUMHCHNU

KonnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.

BzanMocss3n KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

Dduznueckrue M XUMHUYCCKHEC SBICHUSI. XUMHYCCKAs pCakuusa nu e€ IIPU3HAKH.
3aKkoH COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YpaBHCHHA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H Hepnozu/lqecxaﬂ CHUCTEMA XHUMHUYCCKHX OJJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XMMUYECKHUX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoast u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

2.2

2.3

3.1

Crpoenue aromoB. CocTtaB atoMHbIX snep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHX DJIIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METaJUIMYECKUX W HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAWHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJeMEeHTOB B I[lepuomuueckoil cucreme u

CTPOEHHEM UX aTOMOB
Crpoenue BemecTsa

XuUMHU4YECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOH}IpHaﬂ) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. Honnas CBA3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEHIETKHM U BHUIA

XAMHUYECKOU CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnel U ux

COCAMHCHUS. Mertannel 1 uX COCAUHECHUA

Knaccugpukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrone; OCHOBaHMW (IIETIOYM W HEPACTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKae u  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHHUS

4.3

4.4

duznyeckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiusd, Marovusd U KaJlbOWsdA, aJIOMHUHUA, JKCIIC3a. 3H€KTpOXHMH‘IeCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTalJI0B

duszndyeckrue U XMMHYECKHE CBOMCTBA BOAOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHUYECKHE CBOMCTBa OKcHMI0B HeMerawioB: cepel (IV, VI),
aszota(Il, IV, V), docdopa(Ill, V), yrnepona(ll, IV), xpemuus(IV). ITonyyenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB [A-IIIA rpynn, munka, mequ(ll) u
xenesza(ll, III). [TonyyeHne okcua0B METAIIIOB

XUMHUECKHE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). llomyueHwe ocHoBaHMT U
aM(pOTEPHBIX THIAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOAOPOIHOM, CEpOBOIOPOAHOIM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroiapbHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue kucior
OO6ume xumMuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

HOJ'IyLICHI/IC, CO6I/IpaHI/IC, pacno3HaBaHue BOAOpOAA, KHUCIOpOJdda, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1abopaTopuu

4.11

[ToryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMbIIUIEHHOCTH. OO01iue

CHOCOOBI OJTYYSHUS METAJUIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYeCKuX peakuuid Mo pa3InyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLIMU BELIECTB, IO TemIoBoMy 3¢¢ekrty, Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

5.2

5.3

54

5.5

TennoBoil 3¢ hexT XMMUYECKON peakIuy, TEPMOXUMHUYECKIE ypaBHEHUs. DK30-

U SHJIOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMS
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakui. OKHUCIUTEIN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHMSA.  JJCKTPOHHBIA  OajaHc
OKHMCIIUTEIbHOBOCCTAHOBUTEIIBHOM peakuuu

Teopust nekTpoauTUYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U
HE3IeKTPoIuThl. CHIIbHBIE U ci1a0ble 37eKTPoauThl. CTeneHb AucCouanum
Peakuuu moHHOro oO6meHa. YcClOBHsI MPOTEKAHUS PEAaKUUH MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ NmoMoupb MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKalIIew cpeabl  (KUCIOTHBIE — JOXK[IH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumum B
pEeLIEHUH HKOJOIMYECKHX MpolsieM. YcCuieHHe MapHUKOBOro »(dekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U MX COCIUHEHUN B
ObITy, MEIWILIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeHeHue
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
MPOMBINUIEHHOCTH UX coeAuHeHul. [loHsTHe 0 KOppo3un METaI0B, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UH

[IpupogHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTH),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OpPraHrnvdcCKruX BCEIIECTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, alICTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/IC.IIOTa).
IToHATHE 0 OMOIOTMYECKHU BasKHBIX BCHICCTBAX: KHpaX, 6em<ax, Yrj€eBoaax — U Uux

PO B )KMU3HU YCIIOBCKA




7 Pacuérnr:
7.1 1o popmyrIaM XUMUYIECKIX COCTMHEHUI
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSIM

KpuTtepuu u HOpMbI OLleHUBAHMS PA0OT 10 XUMHUH

yuamuxces 9-10 kiaccos.

OIIeHKa YCTHBIX O0TBETOB.

OT1MmeTKa «5» - CTaBUTCS B TOM CJIy4ae, €CIM yYalluics MOKa3bIBaeT BEPHOE IOHUMAHHE
XUMHUYECKOM CYIIHOCTH PaccMaTpUBAEMbIX SIBICHUH WU 3aKOHOMEPHOCTEH, 3aKOHOB M
TEOpUi, NTaeT TOYHOE ONPEACIICHUE W HCTOJIKOBAHUE OCHOBHBIX IOHSATHM, 3aKOHOB,
TEOpUi, a TaKXKe MNPABUIBHOE ONPEACICHUE XUMUYECKUX BEIWYUH, UX CIUHUL M
CIOCO0OB M3MEPEHHMS; TPABUIIBHO BBIMOJIHAET YEPTEIKH, CXEMbI U IPapUKH; CTPOUT OTBET
Mo COOCTBEHHOMY TIUJIaHy, CONPOBOXKIAET paccka3 HOBBIMU MpPHUMEpPaMH, YyMeEeT
MPUMEHUTH 3HAHUS B HOBOM CUTYAIMH IIPY BBIMOJHEHUU NMPAKTUYECKUX 33JaHUI; MOKET
YCTAHOBHUTBH CBSI3b MEXKIY H3Y4ae€MbIM W pPaHEE H3YYCHHBIM MaTEpUaIOM IO KypCy
XHMMHH, a TaK )K€ C MATEPUAIIOM, YCBOCHHBIM IO U3YYEHHIO JPYTUX MPEIMETOB.

OtMmeTKa «4» - CTaBUTCS, €CITH OTBET YYEHHUKA YAOBIETBOPSET OCHOBHBIM TPeOOBaHUSM
K OTBETY Ha «5», HO JJaH 0e3 UCIOJIb30BaHUs COOCTBEHHOTO MJIaHa, HOBBIX TPUMEPOB, 0e3
MIPUMEHEHUSI 3HAaHUM B HOBOM CUTYyaluu, 0€3 HCIOIb30BaHUs CBSA3EH ¢ paHee U3yUYEeHHBIM
MAaTepHaJIOM, YCBOCHHBIM MPHU U3YYEHUH JPYTUX MPEIMETOB; €CJIM yUYalllUCs AOMYCTHII
OJIHY OIIMOKY UM He Oosiee BYX HEIOYETOB U MOXKET UX HCIPABUTH CaMOCTOSITEIBHO
WM ¢ HEOOJBIION MTOMOIIBIO YIUTES.

Ormerka «3» -CTaBUTCA, €CIM YYalluWCs NPaBUJIBHO TOHMMAET XUMHYECKYIO
CYIIIHOCTh PAacCMAaTPUBAEMbIX SBJICHUWA M 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCA
OTJIeNbHBIE TPOOENbl B YCBOSHHUH BOMPOCOM Kypca XUMHUH, HE MPEHSATCTBYIONIUE
JAJIbHEUIIIEMY YCBOEHUIO IPOTPAMMHOIO MaTepuaia; yMEeT NPUMEHSATh IOJIyYECHHbIE
3HaHUS TIPU PEIICHHH TPOCTHIX 3a7ad C MCIOJB30BaHWEM TOTOBBIX (OpMyJ, HO
3aTpyAHSETCS TIPU PEHMIeHWH 3a]ad, TPeOyIoImuX MpeoOdpa3oBaHUs HEKOTOPHIX

dbopMyI; JomycTi He Oosiee OAHON rpyOoi OMMOKK M ABYX HEAOYETOB, HE OoJiee OHOM




rpy0oii 1 0OTHOM HE TPyOOoH OomMOKHU, HEe 0oJiee NBYX-TPEX HE TPyObIX OMHUOOK, OTHOM HE
rpy0oii ommOKH U TPEX HETOUETOB, IOMYCTHII YETHIPE WK MSATh HEA0YETOB.

OtMeTKka «2» - CTaBUTCS, €CIIM yYalIUICSI HE OBJIAJIE]l OCHOBHBIMH 3HAHUSMHU U YMEHUU
B COOTBETCTBUU C TPEOOBAHUAMHU MTPOrPAMMBI U JOMTYCTHII OOJIbIlIE OIIMOOK U HEJOYETOB,
YeM HeOOXOAUMO JJIsl OLIEHKH «3) .

OuneHka NUCbMEHHBIX PadoT.

OtMmeTKka «5» cTaBUTCS 32 pPabOTY, BHIITOJIHEHHYIO MOJHOCTHIO 0€3 OIMOOK U HEA0YETOB.
OtmeTka «4» cTaBUTCS 32 pabOTy, BBHIIOJIHEHHYIO MOJHOCTBIO, HO MPH HAJHYUU B HEH
He OoJiee 0/1HOM rpy0oii OIMOKK U OJJHOTO HEJ0UeTa ; He 0ojee TpeX HEeA0UETOB.
OtMeTKa «3» CTaBUTCS, €CJIM YYEHUK BBINOJHUI MIPABUIBHO HEe MeHee 2/3 Bceill paboThl
WM JOMYyCTHII He Oosiee OfHOM rpyOol OmMOKM U JABYX HEIOUYETOB, HE Oojee OAHOMN
rpy0oit U 0JTHOM HerpyOoii ommOKH, He OoJiee TpeX HErpyOBIX OMMOOK, OJJHOW HErpyOoi
OLIMOKHU U TPEX HEJAOUYETOB, IPU HAJTUUUU YETHIPEX-TISITH HEAOUYETOB.

OTMeTKa «2» CTAaBUTCS, €CIM YHUCIIO OMIMOOK M HEAOYETOB MPEBHICHIIO HOPMY OILEHKHU
«3» WM BBIIIOJIHEHO MPaBUIBHO MeHee 2/3 Bceil paboThl.

Onenka KOMOMHUPOBAHHBIX KOHTPOJIbHBIX padoT.

[Ixana nepeBoja B NATHOAIIIbHYIO CUCTEMY OLIEHKU

OtmMmetka «5» craButcs 3a BoimosiHeHue 90-100% paboTsl.

Otmetka «4» craButcs 3a BeinoiaHeHue 70-89 % paboTsr;

OtmMmertka «3» craBuTCs 3a BbinosiHeHue 50-69%

OTMeTKa «2» cTaBUTCS 3a BhITojiHeHHE MeHee 50%,

Kpurepun oneHuBaHNs TeCTOBBIX KOHTPOJIbHBIX PadoT.

[Ikana mepeBo/a B MATHOAIIILHYIO CUCTEMY OIIEHKU

Otmetka «5» craButcs 3a BeinoiaHeHue 90-100% paboTsl.

Otmetka «4» ctaButcs 3a BeinonHeHue 70-89 % pabotsr;

Otmetka «3» cTaBuTcs 3a BoinonHeHue 50-69%

OTMeTKa «2» cTaBUTCS 3a BhITOJIHEHHE MeHee 50%,

Kpurepuu oneHuBaHus 3KCNEePUMEHTAIBHBIX YMeHNH (J1a00paTopHbIE

U NPaKTHYECKHE 3aIaHNs).
OTMeTKa «5» CTAaBUTCA CCIIN pa60Ta BBITIOJIHCHA ITOJIHOCTHBIO U HpaBI/IJ'H)HO, CACJIaHbI

IIpaBHUJILHBIC HaGJIIOJICHI/IH 1 BBIBOJbI,



SKCIIEPUMEHT OCYIIECTBIIEH IO IUIaHYy C Y4YeTOM TEXHHUKH O€30MacHOCTH U MpaBHII
paboTHI ¢ BelecTBaMu U 000PYIOBAHUEM;

MIPOSIBIICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHHSI, MMOICPKUBAIOTCS YUCTOTA pabodero
MecCTa U MOPAJIOK (Ha CTOJIe, 9KOHOMHO UCIOIB3YIOTCSI PEaKTHBBI)

OtrMeTka «4» cTaBuTCs eciu paboTa BBINOJHEHA MPAaBWIBHO, CAENAHbl MPaBUIbHBIC
HAONIIOJICHUsT U BBIBOJABI, HO TMPU ITOM 3KCIEPUMEHT MPOBEICH HE IMOJHOCTHIO WIIH
JIOTYIIIEHBI HECYIIECTBEHHBIE OMMOKH B paboTe ¢ BelIecTBaMH U 000PYI0BAHHUEM.
OtMeTKka «3» cTaBUTCS eciid paboTa BHIIIOJIHEHA MTPABIJIBHO HE MEHEe YeM HaIOJOBHHY
WIM JIONylIeHa CYHIECTBEHHas OLIMOKa B XOJE€ OJKCIEpUMEHTAa B OOBSICHEHUHU, B
oopmileHHH padOThI, B COOJIIOJICHUU MPABUJI TEXHUKH O€30MacCHOCTH Ha paboTe ¢
BEILIECTBAMH M 000PYAOBAaHUEM, KOTOPAsk UCIIPABIISIETCS 10 TPEOOBAHUIO YUUTES
OTMeTKa «2)» CTAaBUTCS €CIM JOIMYIIEHBI Oojiee BYX CYLIECTBEHHBIX OIIUOOK B XOJE:
SKCIIEPUMEHTA, B OOBSICHEHUH, B 0OPMIICHHH PadOThI, B COOMIOICHUH MPABIII TEXHUKH
0€30macHOCTH MpH padoTe C BEIIECTBAMH M O0OPYAOBAaHHEM, KOTOPBIC yJallWics He
MOXET UCTIPABUTH JAXKE MO0 TPEOOBAHUIO YUUTEIS.

OueHka MpoeKTHLIX padoT.

OTMeTKa «5» CTaBUTCS €CIU 1eJIb YeTKO CHOPMYIUPOBAaHA U YOS IUTEIHPHO 00OCHOBAHA.
[Ipencrasnen pa3BepHYThIN IIaH JOCTHKEHMS LENHM IPOEKTa. Tema MpoeKTa pacKpbiTa
MOJIHOCTBIO u MCYEPIBIBAIOIIIE.
PaGora comep HUT AOCTATOYHO TONMHYIO HWHGOPMAIMIO M3 PA3TUYHBIX HCTOYHHUKOB.
[IpencraBnen aHanmu3 CUTyalMii, CKIJIAIbIBABIIMXCA B XO0jA€ pPaOOThI, CHETaHbI
HEOOXOJMMBbIE BBIBOJBI, HAMEUEHBl TEPCIEKTUBBI paboThl. Pabora oTamvaercs
TBOPUECKUM TMOJXOJIOM, COOCTBEHHBIM OpPUTHHAILHBIM OTHOIIEHHEM aBTOpa K Hce
mpoekta. Pabora oTianuaeTcss YETKMM W TPAaMOTHBIM O(OpPMIEHHEM B TOYHOM
COOTBETCTBUM C YyCTAHOBJICHHBIMH TIpaBWJIaMH. BBICTYIUIGHHE COOTBETCTBYIOT
TpeOOBaHUSAM TPOBEACHUS MPE3EHTAIlMH, OHO HE BBIILIO 32 PaMKH perjiaMeHTa, aBTOp
BIIaJIeeT KYIbTYpOH OOIIEHUS C ayJUTOPHEH, MPEe3eHTAIMs XOPOIIO MOATOTOBJICHA,
aBTOpPY VyHaJoCh 3aWHTEPECOBaTh AYAUTOPHIO. [IPOAYKT MOIHOCTHIO COOTBETCTBYET
TpeOOBaHUSIM KadecTBa (ACTETHYEH, YAOOEH B HCIOJIL30BAHUH, COOTBETCTBYET
3asIBJIEHHBIM LIETISIM).

OtMeTKa «4» cTaBUTCA €CNM 1LIeTb chOopMyTUpoBaHa, HO He o0ocHOBaHa. [Ipencrasien
KpaTKU{ TUTaH JOCTHIKEHHS IENH MpoeKkTa. Tema MpoeKkTa pacKphiTa HE MOIHOCTHIO.
PaGora comepxuT  HE3HAUMTENBHBIA 00BEM moaxojasmed wuHpopManuum U3

OTPaHUYEHHOTO YHCa OJAHOTUIIHBIX HCTOYHUKOB. [IpencraBneH pa3BepHYTHI 0030p



paboThl MO JOCTHIKEHHUIO IIeJeH, 3asBICHHBIX B MpoekTe. Pabora camocrosiTenbHas,
JEMOHCTPUPYIOIIAsl CEPHbE3HYI0 3aMHTEPECOBAHHOCTH aBTOpA, MPEAIPUHATA MONBITKA
MNpeACTAaBUTH JIMYHBIN B3I/ Ha TEMY IPOCKTA, MNPUMCHCHBI 3JICMCHTBI TBOPYCCTBA.
[IpeanpuHATEI MONBITKA O(GOPMUTHL pPabOTy B COOTBETCTBHU C YCTAaHOBJICHHBIMH
NpaBWiaMH, TPUAATh € COOTBETCTBYIOIIYIO CTPYKTYpY. BBICTyIJIEHHE COOTBETCTBYIOT
TpCGOBaHI/IHM MMPOBCACHUA NPC3CHTALIMHA, OHO HC BBIIJIO 3a paMKU PCrilaMCHTa, HO aBTOP
HE BIIAJICET KYJIbTYpOM OOIIEHUs € ayauTopuedl (yMeHHe OTBeyYaTh Ha BOIPOCHI,
JIOKa3blBaTh TOYKY 3peHus). [IpoAyKT HE MOJHOCTBIO COOTBETCTBYET TpeOOBaHUIM
KadecTBa

Ormerka «3» cTaBUTCa €cnu  1enb  chopMmyiaupoBaHa HEYETKO JiMOO  HE
chopmynupoBana. [IpencraBneHHbIN I1aH HE BEJCT K JOCTHIKEHUIO 1eH mpoekTa. Tema
MPOEKTa packpbiTa (parmMeHTapHO. bosbias yacThe mpencTraBieHHONW MH(pOpManuu HE
OTHOCHUTCA K TEMC pa6OTBI. AHanu3 3aMeHeH KpaTKUuM OIIMCAHHUCM XOIa M IIOpAAKa
paboTel. ABTOp TMPOSBUI HE3HAYHTEIBHBIM HHTEpPEC K TEME TPOeKTa, HO HE
MMpOACMOHCTPHUPOBATI CaMOCTOATCIIBHOCTU B pa60Te, HEC HCIIOJIB30BaJl BO3MOXHOCTHU
TBOPYCCKOr'o Ioaxonaa. B nmceMenHO#R yacTu pa6OTbI OTCYTCTBYIKOT YCTAHOBJICHHBIC
InpaBUJIaMH TMOPAAOK H 4YCTKAA CTPYKTYypad, HONYIICHBI OIINOKKH B O(i)OpMJ'IeHI/II/I.
BBICTyrIJ'IeHI/Ie HE COOTBETCTBYCT Tpe6OBaHI/I$IM MMPOBCACHUA IMPE3CHTALNN. HpOGKTHI:Iﬁ
IMPOAYKT HE COOTBETCTBYET Tpe60BaHI/I$IM Ka4dyeCcTBa (BCTCTI/IKa, YI[06CTBO HUCII0JIB30BAaHUI,
COOTBCTCTBHUCE 3as1BJICHHBIM I_IeJ'IHM)

OueHka yMeHHil peliaTh pacueTHbIE 3a/1a4H.

OTMeTKa «5» CTaBUTCS €CIW B JIOTHYECKOM PACCYKACHUU W PCUHICHUN HCT OIHI/I6OK,
3ala4a pelICHa palluOHAJIbHBIM CHOCO6OM;

OtrmeTKka «4» CTaBUTCSI €CIIM B JIOTHYECKOM pacCy’KACHUN W PpPCHICHUA HET
CYIICCTBCHHBIX OHII/I6OK, HO 3aJadya pCliCHa HEPpAHMOHAIbHBIM CHOCO6OM, NN
JOMYIIEHO HE 00Jiee TBYX HECYIIECTBEHHBIX OITHOOK.

OtmeTka «3» CTaBUTCSI €CIU B JJOTHYECKOM PaCCyKACHUN HCT CYHICCTBCHHBIX OIJ_II/I6OK,
HO JOIMyHICHA CYIIECTBCHHAA oIInOKa B MAaTEMaTHYECKUX pacycTax.

OTMeTKa «2» CTaBUTCA €CIIM  HMeEeTCs CYHICCTBCHHBIC OIIMOKH B JIOTHYECKOM
pacCyXIECHUU U B PEIICHUM.

Onenka ymeHH# pemiaTh IKCIIePUMEHTAJIBHBIC 3a/1a4H.

HpI/I OICHKEC 3TOT0 YMCHUA CIICAYCT YUUTBIBATDH Ha6J'IIO,I[CHI/I}I YUYUTCIIS U NPCAbABIIACMBIC

ydamuMmces pe3yiabTaThbl BBIIIOJTHCHUS OIIBITOB.



Otrmerka «5» cTaBUTCA €CIM IJIaH  PELIEHMA 3aJadyd  COCTaBJIEH IPAaBUIIBHO,
OCYHIIECTBJICH MOA00p XUMHUYECKUX pPEaKTHBOB M OOOpPYAOBaHUS, [AHO MOJHOE
OOBSICHEHUE U C/ICTaHbI BHIBOIBI.

OtmeTKka «4» CTaBUTCS €CJIM IUIAH PEIICHUS COCTABJICH IPaBHJIBHO, OCYILIECTBIICH
no00p XMMHUYECKMX pEaKkTUBOB U OOOpYyJOBaHUS. [ONYyLIEHO He Oojee IBYX
HECYIIECTBEHHBIX OIIMOOK (B OOBSCHEHUN U BHIBOJIAX).

OrMeTka «2» CTaBUTCS €CJIM IUIAH PELIEHUS COCTaBJIEH IPAaBUIBHO, OCYLIECTBIICH
noJ00p XUMHMUYECKUX PEAKTHBOB U 00OPYIOBaHUS. JIOMYILEHA CYIIECTBEHHAs OIINOKa B
OOBSICHEHUH U BBIBOJAX.

OrMeTKa «2» CTaBUTCSI €CIIU JONYILIEHbl J1B€ U Ooisiee OMIMOKU (B IJIaHE PELICHUs, B
no100pe XMMUIECKHUX, PEAKTUBOB M 000PYI0OBaHMUs, B OOBSICHEHHH U BHIBOJIAX).
Ouenka pedepara.

W3noxeHHOe NMOHMMaHUE pedepara Kak LEJIOCTHOTO ABTOPCKOTO TEKCTa OINPENeseT
KPUTEPHUH €r0 OLEHKU:

- HOBU3HA TEKCTa;

- 000CHOBAaHHOCTb BBIOOPA UCTOYHUKA;

- CTEIEHb PACKPBITHSI CYIIHOCTH BOIIPOCA;

- cobuoieHus TpeboBaHUM K 0(hOpMIIEHUIO.

HoBu3zHa Tekcra:

a) aKTyaJIbHOCTbh TEMbI UCCIIEIOBaHMS;

0) HOBU3HA U CaMOCTOSATEJIBHOCTb B IIOCTAHOBKE NMPOOJIEMBI, (POPMYyIUpOBaHHE HOBOIO
acreKTa U3BECTHOU MPOOJIEMBI;

B) YMEHHE paboTaTh C JIUTEPATypPOi, CHCTEMAaTU3UPOBATh U CTPYKTYPUPOBATh MaTepHa;
I') CAMOCTOSITENIbHOCTh OLIEHOK U CYXKJICHHIA;

1) CTUJIEBOE €IMHCTBO TEKCTa, EAMHCTBO )KAaHPOBBIX UEPT.

Crenenb pacKpbITUS CYIIIHOCTH BOIIPOCA:

a) COOTBETCTBUE IJIaHa TeMe pedepara;

0) COOTBETCTBHE COJIEpXKaHUs TEME U TUIaHy pedepara;

B) IIOJTHOTA U TJTyOMHA 3HAHUII 110 TEME;

r) ymeHue o0oOmaTh, JeiaaTh BBIBOJBI, COMOCTABIATh PA3JIMYHBIE TOYKH 3PEHHS IO

OJTHOMY BOIIPOCY



OO60CHOBaHHOCTH BBIOOPA HCTOYHUKOB:

a) OLIEHKA MCIIOJIb30BAaHHON JIUTEpaTyphl: PUBJICUEHBI I HanOoee U3BECTHBIE PaOOTHI
10 TE€ME MCCIIeNOBaHus (B T.4. )KypHaIbHbIE MyOJIMKAIMK MOCICTHHUX JIET, IMOCIEAHNE
CTaTUCTUYECKHUE IaHHbIE, CBOJIKH, CIIPABKU U T.1I.).

Cobnronenue TpeboBaHuid K 0POPMIICHUIO:

a) HACKOJBKO, BEpHO, O(GOPMIIEHBI CCHUIKM Ha HCIOJb3YEeMYIO0 JIMUTEPaTypy, CIHCOK
JUTEpaTypsl; 0) OIIEHKAa PaMOTHOCTHU M KYJIbTYPhI H3JI0KEHHS (B T.4. opdorpaduueckoid,
MYHKTYallMOHHON, CTUJTUCTHYECKOMN KYJIbTYpHbI), BJaIeHUE TEPMUHOJIOTHUEH;

B) coOmoieHne TpeboBaHui K 00bEMY pedepara.

VYyammiics npeacTaBisieT pedepar Ha PeleH3HI0 He TMO3JHEe YKa3aHHOTO CPOKA.

JIJ1s1 yCTHOTO BBICTYIUIEHUS ydamemycs 1octatouyno 10-20 MunyT.

OtrMeTKa «5» CTaBUTCSI €CIM BBIMIOJHEHBI BCE TPEOOBAaHMSA K HANHCAHUIO M 3aIIUTE
pedepara: obo3HaueHa mpoOiema u O00OCHOBaHA €€ AaKTYalbHOCTh, CAENaH KpaTKHii
aHaJM3 Pa3JIMYHBIX TOUEK 3PEHHS Ha pacCMaTPUBAEMYIO MPOOJIEMY M JIOTUYHO H3JI0KEHA
coOCTBEHHast TO3UIMs, CGHOPMYIHPOBAHBI BBIBOJBI, TEMa PACKPHITA IOJHOCTHIO,
BbIEpKaH O00BEM, COOMIOICHB TpeOoBaHHWS K BHEIIHEMY O(OpMIIEHHIO, JTaHBI
MIPaBUJIbHBIE OTBETHI HA JIOMOIHUTEIBHBIE BOIIPOCHI.

OT1meTka «4» CTaBUTCSI €CJIM BBIIOJTHEHBI OCHOBHBIE TpeOOBaHMS K pedepary u ero
3alIMTe BBHIOJIHEHBI, HO TIPM 3TOM JOMYIIEHBI HEMO4YE€THl. B wacTHOCTH, WMEIOTCS
HETOYHOCTH B M3JIOKEHHHM MaTepHualia; OTCYTCTBYET JIoTHYeckas MOCIeI0BaTeIbHOCTh B
CYXICHHSIX; HE BbIIAEpk)aH 00BEM pedepaTa; UMEIOTCS ymylieHuss B OQOPMIICHUU; Ha
JOTIOJTHUTEIHHBIE BOIPOCHI MPH 3aIIUTE JaHbI HETTOJIHBIC OTBETHI.

OtmeTKka «3» CTaBUTCS €CIIM UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHS OT TPEOOBaHMA K
pedbepupoBanuio. B dyacTHOCTH: TeMa OCBEIIEHA JHIIb YAaCTUYHO; JOMYIIEHBI
(dakTUuecKkue OMMOKN B coAepkaHuu pedepara WM MPH OTBETE HA JOMOJHUTEIbHBIC
BOTIPOCHI; BO BPEMSI 3aIIUTHI OTCYTCTBYET BBIBO/I.

OtMmeTKa «2» CTaBHUTCS €CIM TeMa pedepaTa He pacKpbITa, 0OHAPYKUBACTCS

CYIICCTBECHHOC HCITIOHUMAHUC HpO6HCM
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