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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mno mnpeameTy «XUMHUS» Ha YpPOBHE OCHOBHOTO OOILEro
o0pa30oBaHUs COCTaBJieHa Ha OCHOBE TpeOOBaHUI K pe3yJibTaTaM OCBOEHUS
OCHOBHOH 00pa3oBaTeIBLHON MpOrpaMMbl OCHOBHOTO OO0IIero oOpa3oBaHuUs,
npeacraeieHHelx B OI'OC OO0,  @PenepanbHOM — amanTUPOBaHHOMN
oOpa3oBaTeIbHOM  MpPOrpaMMbl ~ OCHOBHOTO  oOmiero  oOpa3oBaHus 1S
cnabopuasnux ooydaronuxcsi (Bapuant 4.2 ®AOII OOO), a Takke Ha OCHOBE
dbenepanbHOil pabouedt mporpaMMbl BOCHUTAHUS M C YYE€TOM KOHIIEHIIUH
npenojaBaHus yuyeOHoro npeaMera «XuMus» B 00pa3oBaTENIbHBIX OpraHU3alMIX
Poccuiickont @enepanum.

[Iporpamma mo xumuu Aa€T NpEeACTaBICHUE O LENsAX, O0IIel cTpareruu
oOydeHUs, BOCHUTAHWUS M PA3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU y4EOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE peIMETHOE coJiepKaHue,
OpEeAyCMAaTPUBAET PACHPEACIICHHE €ro IO KjaccaM M CTPYKTYpUPOBAaHHUE IO
pazzmenaM M TeMaM IPOrpaMMbl MO XHMHUH, OINPENENAECT KOJUYECTBEHHBIE U
KaueCTBEHHbIE  XapaKTEPUCTUKU  COAEPKaHUS, OMNPENENIIeT  BO3MOKHOCTH
npeaMera Jid pealu3aliy TpeOOoBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs, a
Takke TpeOOBaHMI K pe3yibTaTaM OOYYEHHUS XMMHUHU Ha YPOBHE IIeJiel M3y4eHUs
npeIMeTa Y OCHOBHBIX  BHJOB  Y4eOHO-TIO3HABATENBHON  JIESITEIbHOCTH
00ydJaromerocs 1o OCBOCHUIO YU4eOHOTO COACPIKAHMS.

OcBoeHHe coAepKaHUsl Kypca MPOUCXOJUT C IMPUBICUCHHEM 3HAHUA U3
paHee U3yYeHHBIX KypcoB: «OKpykaronuii Mup», «buonorusa» n «Ouznka.

B cucreme oOmero oOpa3zoBanus «XuMus» MpU3HAHA O005S3aTEIbHBIM
y4eOHBIM TMPEIMETOM, KOTOPBI BXOAUT B COCTaB TPEAMETHON o0iactu
«EcTecTBeHHOHAaYUYHbIE TPEAMETHI.

YueObupiM 1uranoMm (BapmanT 2 AOOII OOO) Ha wu3ydeHHE Y4eOHOTO
npeamera «XuMus» oTBeieHo 136 y4eOHBbIX yacoB — MO 2 yaca B Helelo B 9 u

10 Kj1accax COOTBETCTBEHHO.



KoppekuronHo-pa3BuBaronuii MOTeHIMAN Y4eOHOTO MIpeameTa «XHUMUSH
o0OecreynBaeT BO3MOXKHOCTH JMJI MPEOAOJEHUs OO0YYaroUMUCS CIEAYIOMINX
crienuPUIecKuX TPYIHOCTEH, 00YCIOBICHHBIX CIA00BUICHUEM

. OTCYTCTBUE Yy TMOAABISIOMIEIO0  OOJBIIMHCTBA  OOYyYaroUIUXCs
BO3MOXKHOCTH BBIABIISITh TPU3HAKKM XUMHUYECKUX OOBEKTOB, YCTaHABIMBATh
pe3yabTaThl U OCOOEHHOCTH MPOTEKAHUS XUMHYECKHUX MPOIECCOB C IMOMOIIBIO
3peHUS;

. CJIO’)KHOCTh YCTAQHOBJICHUSI TIPUYMHHO-CJICJACTBEHHBIX CBSI3E€U MEXKIY
00BEKTaMU U SIBJICHUSIMH, 3aMEIJICHHOCTh U HEUETKOCTh UX OMO3HAHUS,

. OTCYTCTBHE BO3MOKHOCTH TOJKPEIUICHUSI MOJy4aeMbIX XUMUUYECKUX
3HAHUH C TIOMOIIIBIO 3PUTEIIHHBIX 00PA30B.

[Ipeononenne yka3zaHHBIX TPYAHOCTEN JOJKHO OCYIIECTBIATHCS HA KaXIOM
ypOKe YYHTelIeM B TMpOllecce CHEIUATbHO OPraHu30BaHHOW KOPPEKIIMOHHON
paboTHI.

Koppexyuonnvie 3aoauu:

. Pa3ButHe 3pUTENBHOrO, 3PUTEIBHO-OCSI3ATENBHOTO U  CIYXOBOTO
BOCITPUSITHS.

. Pa3zButre npon3BOIBLHOTO BHUMAHUS.

. PazButne namsru.

. Pa3BuTHE 1 KOPPEKIIMS MBICIUTEIIBHBIX OIEPAaIlAi.

. Pa3BruTHE MOHOTOTUYECKOW pEYH.

. OOorameHne akTUBHOTO W TACCHUBHOTO CJoBaps, (QopMUpOBaHHE

HOBBIX TTOHSITUH.
. @opMUPOBAHUE HABBIKOB 3PUTEIIBHOIO, 3PUTEIBHO-0CI3ATEIBHOTO U

CIyXOBOI'0 aHaJIn3a.

. OOyuenue mpaBmiIaM 3anmucu GOpPMYJ U CTICIIHATBHBIX 3HAKOB.
. OOyueHue TeXHUKe peodpazoBanus HOPMYI U BEIPAKCHU.
. dopMupoBaHNE HABBIKOB OCS3aTEIHHO-3PUTEILHOTO 00CIEIOBAaHUS U

BOCIIPUATHSL  LBETHBIX  WJIM  4YEepHO-OeNbIX  (KOHTPACTHBIX)  pelibePHBIX



M300paKeHUN (WUTIOCTpalMi, TaOJML, CXE€M, MaKeTOB, YEPTEKHBIX PHUCYHKOB,
rpaduKoB M T.I1.).

. dopMmHupoBaHUE  CIEHMUANBHBIX  MPUEMOB  OOCJIENOBaHUS |
M300paKEeHUS U3y4aeMbIX OOBEKTOB.

. dopmupoBaHUE, YTOYHCHHE WM KOPPEKIUS TMPEJCTaBICHUH O
MpeaMETaX U IMPOLIECCAX OKPYKAIOLIEH AEUCTBUTEIIBHOCTH.

. PasBuTe W© KOppeKmHMs YMEHHS yCTaHABIMBATh TMPUIHHHO-
CJICJICTBEHHBIE CBSI3H.

. PasBuTHe MeIKO MOTOPUKHU U 3PUTEIHLHO-MOTOPHON KOOPIUHAIIHH.

. dopmupoBaHWE YMEHWH W HABBIKOB 0€30MaCHOTO OOpalieHHs ¢
BEIIECTBAMU B YCIOBHUSIX CIa00BUICHHUS.

. CoBepIIICHCTBOBAHWE  YMEHHSI  3PUTEIBHOW  OPUEHTHPOBKH B

MUKPOIIPOCTPAHCTBE.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA
YUYEBHOI'O MNPEIMETA «XUMMUS»

JInuHOCTHBIE pe3yJIbTaThl

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMSI YYEOHOro TmpeameTa «XUMHUSD»
JOCTUTAIOTCS B €IMHCTBE Y4YeOHOW W BOCHUTATEIBHOW JEATEIBHOCTH B
COOTBETCTBHUH C TPATUIIMOHHBIMH POCCUHUCKUMH COLIMOKYIBTYPHBIMU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE NpPAaBHJIAMH M HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIpPOIlECCaM CaMOTIO3HAHMS, CaMOpPa3BUTHUSL H
COIMAIN3ALNHN 00YyYarOIINXCS.

JIM4HOCTHBIE PE3yNbTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIEC B
YacTHu:

llampuomuueckoco  6ocnumanus: IEHHOCTHOIO  OTHOILIECHHS K
OTEUYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HaCIEUIO,
MOHUMAHMS 3HAYEHUS XUMHUYECKOW HAyKU B >KMU3HU COBPEMEHHOIO OOIIECTBa,

CIOCOOHOCTHU BIIJIETh IOCTOBEPHOM MH(OpMAIMEN O MEepeioBbIX NOCTUKEHUIX U



OTKPBITUAX MHPOBOM M OTEYECTBEHHON XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA.

I'pasicoancroco eocnumanus: TPEACTABICHUS O COLMAIBHBIX HOpMax H
MpaBWwiax MEXJIMYHOCTHBIX OTHOIICHUHW B KOJUIEKTUBE, KOMMYHHUKATHUBHOU
KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJIE3HOM, Y4EOHO-HCCIIEeI0BATEIbCKOM,
TBOPYECKOM M JPYrux BHUAAX JACATEILHOCTH; TOTOBHOCTH K pa3zHOOOpa3HOU
COBMECTHOMW JIESITEJIBHOCTH TPH BBIMOJHEHUU Y4€OHBIX, MO3HABATEIbHBIX 3aj1ad,
BBITIOJIHCHUU XUMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUU Yy4eOHBIX TMPOEKTOB,
CTpeMJICHUSI K B3aMMOIIOHMMAaHWIO U B3aUMOTIOMOIIM B IMPOIECCE ITON yueOHOU
NEATENIbHOCTH; TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHUE M TMOCTYIKH CBOUX
TOBAPUILICH C TO3UIMU HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJICICTBUH MTOCTYIIKOB.

Llennocmu nayunoco nosnanus:

. MHPOBO33PEHUYECKHUX TIPEICTABICHUN O BEIIECTBE U XUMHYECKOHU
peaKIuu, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd U
COCTABJIAIOIINX OCHOBY UISI MOHWUMAHUS CYIIHOCTH HAayYHOM KapTHHBI MUPA;
npeacTaBieHud 00  OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTHS  IPHUPO/IBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOTHON CPEOM, O POJIM XMMHUHU B MO3HAHUM ITUX
3aKOHOMEPHOCTEM;

. IT03HABATEIIbHBIX MOTHMBOB, HAIIPABICHHBIX HA TOJYYEHHE HOBBIX
3HAHUN 110 XUMHH, HCOOXOJMMBIX JIsi OOBSICHEHHUS HAOJI0/IaeMBIX IPOIIECCOB U
SIBJICHUM;

. M03HABATEIHHOM, MH()OPMAIMOHHOW M YWUTATEIBCKON KYyIbTYpHI, B
TOM 4YHCJIC HaBBIKOB CAaMOCTOSATEIBHOW pPabOThl C Yy4eOHBIMH TEKCTaMH,
CIIPABOYHOW  JIMTEPATypOH, JIOCTYITHBIMM ~ TE€XHHUYECKUMH  CpEJICTBAMU
MH(POPMAITMOHHBIX TEXHOJIOTHIA;

. WHTEepeca K 00yUYEeHHIO U MO3HAHMIO, JT0003HATEIBHOCTH, TOTOBHOCTH
M CIOCOOHOCTM K CaMOOOpa3oBaHMIO, TMPOEKTHOM U  HCCIIEIOBATEIbCKOM
NeSITeIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M yPOBHS OOyYeHUs B

JTaJIbHEUIIIEM;



Dopmuposanusi  Kyibmypvl 300p06bs. OCO3HAHUS LIEHHOCTU >KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHHUSI K CBOEMY 3JI0pPOBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3
KU3HU, OCO3HAHUS MOCTEACTBUM U HEMPUSATUS BPEAHBIX MPUBbIUEK (YHOTpEOICHUs
QJIKOTOJIsl, HApPKOTUKOB, KYpPEHHUs), HEOOXOAUMOCTH COOJIIOJCHUS  MPaBUII
0€30MacCHOCTU MPU OOpAIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peayibHOM
KU3HH;

Tpyoosoco 6ocnumanus. UHTEpEca K MPAKTUIECCKOMY M3ydeHHI0 TTpodeccuit
U TpyJa pa3IM4HOrO poja, YBAKEHHE K TPYyAy M pe3ysbTaTam TpPyAOBOH
JESATeIbHOCTH, B TOM YMHCJIE Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHWH IO
XUMHUH, OCO3HAHHOTO BBIOOpPA WHIAWBHUAYAJTbLHONW TPACKTOPUU MPOJOJHKCHUS
oOpa3oBaHus C YYETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX HMHTEPECOB W TMOTPEOHOCTEH; ycmemHou mnpodeccroHambHON
JEATeTbHOCTH W Pa3BUTHUSI HEOOXOIUMBIX YMEHUI; TOTOBHOCTh aJallTUPOBATHCS B
npodeccruoHaIbHOM cpejie;

IKon02UUecKo20 80CNUMAHUA:

. AKOJIOTHYECKH  IE€JeCO00pa3HOr0 OTHONIIEHUS K MPUPOJE Kak
UCTOYHUKY KU3HHM Ha 3€MJIe, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHHS IIEHHOCTHU
3I0pOBOTO M 0Oe30macHOro o0pas3a >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUYECKOMY U TICUXHUYECKOMY 3J0POBBIO, OCO3HAHUS IEHHOCTH
coOJIrOICHUS MTPaBIII 0€30TIACHOTO TIOBEACHUS MpH paboTe ¢ BEIIECTBAMH, a TAK)Ke
B CUTYalIUSIX, YT POKAIOIIUX 3JOPOBBIO U KU3HU JTIOJEH;

. CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOTy4aeMbIe TIPU U3YYCHUU XUMHUH,
JUISL PELIEHUs] 3a/]1a4, CBA3aHHBIX C OKPYKaIOIIEH IPUPOIHON CPENO, MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00AaTBbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIIeHUs TOCPEACTBOM METOAOB XUMUU;

. HKOJIOTUYECKOTO MBIILJICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B
MM03HABATENIBHOW, KOMMYHUKATUBHON U COLUAIBHON ITPAKTHUKE.

CneunanbHble JUMYHOCTHBIE Pe3yJibTAThI:

. YMEHUE CONOCTAaBISATh 3PUTENIbHBIE BMIEYATICHUS C  YYETOM

IMOJTYYCHHBIX 3HaHUM 00 OCOOEHHOCTSIX CBOETO 3PUTCIBHOIO BOCIIPHUATHA, Ha



OCHOBaHUU C(POPMHUPOBAHHBIX MPEJICTABICHUNH O TMpeaMeTax U SIBICHUAX
OKPYKAIOILIEN IEMCTBUTEIBHOCTH;

. c(hOpMHUPOBAHHOCTh MOTHBAIIMU K OOYUYEHMIO W II€JICHANPABICHHOMN
MO3HABATEIILHON ACSATEIbHOCTH;

. CIOCOOHOCTh K OCMBICIICHHIO U JU(depeHIany KapTUHbI MUpa, €€
BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3aIluu.

MeTanpeaMeTHbIe pe3yJabTaThI

B cocraBe wmeranpeaMeTHBIX pPe3yJbTAaTOB BBIJEISIOT 3HAUYUMBIC IS
dbopMupoBaHusT MUPOBO33PCHHS  OOIICHAYYHBbIC TOHATUS (3aKOH, Teopus,
OPUHIUII, TUrnoTte3a, (akT, CUCTeMa, MPOIECC, SKCIEPUMEHT U Jp.), KOTOphIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEIMETaX M TO3BOJSIOT Ha
OCHOBE 3HAHMU U3 AITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM
HAy4YHOU KapTHHE MUpPA, U YHUBEpPCAJIbHbIC YUeOHBIC NEHCTBUS (TT03HABATEILHBIC,
KOMMYHUKaTUBHbIC, DPETYJIATUBHBIC), KOTOpbIE O0OECIeunBalOT (POpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEeATEIbHOCTH.

MeranpenMeTHbIE Pe3yJbTaThl OCBOCHMSI y4e€OHOrOo TpenMera «XuMUsH
OTPa)KarOT OBJIAJICHUE YHHBEPCAJIbHBIMU IO3HABATEIBHBIMU JICHCTBUSIMU, B TOM
qucle:

bazosvimu nocuveckumu oeticmeusimu:

. YMEHUEM HCIOJIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHUS TIPU
OCBOCHUHM 3HAHUU: PACKPBIBATH CMBICT XHUMHUYECKHX MOHATUM (BBIAEIATH HUX
XapaKTepHblE MPU3HAKU, YCTAHABIMBATH B3aUMOCBSA3b C JPYTUMHU MOHATHIMU),
WCITIOJIb30BAaTh TIOHSTHS I OOBSICHEHUS OT/IETIBHBIX (DaKTOB U SBJICHUIA;, BBIOUPATh
OCHOBaHHUS ¥ KPUTEPHH IS KITACCU(PUKAIMI XUMHUECKUX BEIIECTB M XUMHIECCKUX
peakiuii; yCTaHaBJIMBAaThb NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU
W3YUYEHHUSI; CTPOUTH JIOTMUYECKHUE pacCyk AeHUs (MHIYKTUBHBIE, AEAYKTHUBHBIC, MO
aHAJIOTHUH); IeTIaTh BHIBOJIbI M 3aKJIIOUYEHUS,

. YMEHUEM MPUMEHSITh B MPOLIECCe MO3HAHUS MOHATUS (IPEAMETHBIE U

MeTaHpeI[MCTHBIe), CHUMBOJINYCCKUC (3HaKOBBIe) MOACIH, UCIIOJIBb3YCMBIC B XMUMHH,



peoOpa3oBBIBATH MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI d3JIEMEHTa), XUMHYeckass ¢Gopmysia U YpaBHEHUE
XUMHYECKOW pEeaKMu — MPH PELICHUN Y4eOHO-II03HABATEIbHBIX 33/1a4; C YUETOM
ATUX MOJEIBHBIX MPEACTaBICHUM BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKA M3Y4Yae€MbIX OOBEKTOB — XHUMHUYECKMX BEIIECTB U XHUMHUYECKUX
peakluii; BBIABISATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHBIE CBSI3H U
IPOTUBOPEUHUSI B M3y4aeMbIX IpOIECCax U SBJICHUSX; MpeajiaraTb KpUTEPUU IS
BBISIBJICHUSI ATUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA; CAMOCTOSITENILHO BHIOUPATH
cnoco0 penieHus: yueOHOM 3ajaun (CpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BbIOMpaTh HamOoJiee NOAXOMAIIMNA C YYETOM CAMOCTOSITENIBHO BBIJACICHHBIX
KPUTEPHUEB);

baszosvimu uccnedosamenvckumu oeicmeuamu:

. YMEHHEM HCMOJb30BaTh IOCTABJIEHHbIE BOMPOCHI B KadecTBE
WHCTPYMEHTa TII03HAHMs, a TakKKe B KaueCTBE OCHOBBI JUIsl (OPMUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

. npuoOOpeTeHne OmblTa MO  IUIAHUPOBAHUIO, OpraHu3allud |
NPOBEJICHNUIO YUYEHWYECKUX OKCIEPUMEHTOB: yMEHHE HaOMI0AaTh 3a XOAOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ynbTaT, (OPMYIUPOBATH
00001IeHnsT ¥ BBIBOJBI MO pPE3yJbTaTaM MPOBEAEHHOTO OMbITA, HCCICAOBAHMS,
COCTaBIIATh OTYET O MPOJICIAHHON paboTe;

Pabomotii ¢ ungpopmayueti:

. yMEHHEM  BBIOWpaTh, AaHAIM3UPOBATH U  HUHTEPHPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUOB U (DOPM IIpeICcTaBICHNUs, TOTYyYaEMYIO U3 pa3HBIX
HMCTOYHUKOB (HAy4HO-NOMYJISIpHAsl JIUTEpaTypa XHUMHUYECKOrO0 COAEpP:KaHMUS,
CIpaBOYHbIE  MOcoOMsi, pecypchl HWHTepHeTa), KpUTHYECKH  OILICHUBATH
MPOTHUBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO;

. YMEHUEM MPUMEHSTh Pa3IMUHbIE METO/bl U 3aMpOChl MPU MOUCKE U
orOope wuH(MOpPMalMK UM COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOAUMBIX IS
BBITIOJIHEHUS Y4YEOHBIX M TO3HABATEJIBHBIX 3a7a4 OMNPENENEHHOIO THIIA;

npuoOpeTeHre  ombiTa B O0OJACTM  KCHOJB30BaHUS  MH(OPMAIMOHHO-



KOMMYHUKATHBHBIX  TEXHOJIOTHH, OBJIAJICHUC KyJIbTYpOH AKTHUBHOTO
WCITOJIb30BAHUSI PA3JMYHBIX TMOWCKOBBIX CHCTEM; CaMOCTOSATEIBHO BBIOMpATH
ONTUMaNIbHYI0 (opMy TIpencTaBieHHs HWHPOPMAMA W  WLTIOCTPUPOBATH
perraemMbie 3a7a4dl HECIOKHBIMM CXEMaMH, JuarpaMMamH, APYTUMH (OpMaMH
rpaduKu U ©X KOMOUHAIUSAMU;

. YMEHHEM HCIIOJIb30BaTh W aHaJU3WPOBAaTh B MpoIEecce Y4eOHOW H
UCCJICIOBATEIBCKON JICSITCIIBHOCTH WH(GOPMAIIUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO3AWCTBa M TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIICH MPHPOIHOM
Cpelbl;

VuueepcanbHviMu KOMMYHUKAMUBHLIMU OeUCTBUAMU.

. YMEHHEM 3a/I1aBaTh BOIMPOCH! (B XOJIC JHMAJIOTa W/WIH JUCKYCCHH) IO
CyIIeCTBY  OOCyXJaeMod  TeMbl, (OpMyJIHpOBaTH CBOHU  MPEIIOKCHHUS
OTHOCHUTEJIPHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

. NpUOOpETeHHE ONbITa TMPE3eHTAIMd Pe3yJbTaTOB  BBITIOJIHEHHUS
XUMHYECKOTO JKCIEpUMEHTa (J1abOpaTOPHOIO OMBITA, JAOOPATOPHOM pabdOTHI MO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

. 3aMHTEPECOBAHHOCTH B COBMECTHOM co CBEpPCTHUKAMU
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONINX MpPOOJieM Ha OCHOBE Y4éTa OOIUX HHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICCTBHH, OIpeAelieHne KpPUTEPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOU paOoTHI U Ap.);

VuugepcanvHvimu pecyisimugHuiMuU OeticmEUsIMU:

. YMEHHEM  CaMOCTOSITEIBHO  OMPENENsaTh IEMu  JCSTeIbHOCTH,
IUIAHUPOBATh,  OCYIIECTBISATh, KOHTPOJUPOBATH W TPH  HEOOXOTUMOCTH
KOPPEeKTHUPOBAaTh CBOIO JIEATEILHOCTh, BBIOMpaTh Hamboiee d(deKTuBHBIC
CIOCOOBI  perieHus y4eOHBIX U TI03HABATEIbHBIX 3a/lad, CaMOCTOSTEIHHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEIIIOKEHHBIM aITOPUTM JEUCTBUM TIpHU

BBIMIOJIHEHUU 3alaHUM C y4€TOM IMOJIYyYEeHUS! HOBBIX 3HAHUM 00 U3yyaeMbIX



00BEKTaxX — BEIEeCTBAX M pEAKLUMsIX; OLEHUBAaTh COOTBETCTBHE IOJIYYEHHOTO
pe3yibTaTa 3asABJICHHOM LIENIH;

. YMEHHMEM HCIIOJIb30BATh U AHAIU3UPOBATH KOHTEKCTHI, IIpEJIaracMble
B YCJIOBHUM 3aIaHUMN.

CneunnanbHbie MeTaNpeAMeTHbIE pe3yabTaThl:

. YMEHHE HCIIOJIb30BaTh COXPaHHbIE aHAJIMU3ATOPbI B Pa3IMYHBIX BHIAX

nesTeNbHOCTH (yueOHO-I03HABATEIbHOM, OPUEHTUPOBOYHOM, TPYAOBOM);

. OPUMEHSTh 3PUTEIBbHO-OCA3ATENbHBIA CIIOCOO  00CieoBaHUs |
BOCIIPUSATHS;
. YMEHUE MOJIb30BATHCSI COBPEMEHHBIMU CPEICTBAMU KOMMYHUKAIUH,

TU(PIOTEXHUICCKUMHU CPEACTBAMU, IPUMECHIEMBIMHU B Y4COHOM IpoIIecce;

. YMCHHE IJIaHUPOBATh MPEAMETHO-TTPAKTUUYCCKHUE JICHCTBUSA C yUETOM
MMEIOIIETOCS 3PUTEIBHOTO AUAarHo3a B COOTBETCTBHH C TIOCTABJICHHON 3a1a4eii;

. YMEHHUE TMPOSIBIIATh B KOMMYHUKATHBHOW NIEATEIBHOCTH, aJ[€KBATHEIC
CUTYyaIuH, HeBepOabHbIe (POPMBI OOIIICHHUS;

. YMEHHE BECTH CAaMOCTOSITEIILHBIA MTOUCK WH(OPMAIINH;

. CIIOCOOHOCTh K MPeoOpa3oBaHHMIO, COXPAHCHHIO W  Iiepeaade
MHQPOPMAITNH, ITOJIYICHHOH B pe3yJIbTaTe YTCHUS WIH ayINPOBAHUS;

. CITOCOOHOCTh Y4acTBOBAaTh B PEUEBOM OOIICHUH, COOJIIO/Iasi HOPMBI
PEUEBOTO ITHUKETA, aJICKBATHO UCIIOIB30BATh )KECThl H MUMUKY;

. CIIOCOOHOCTH OIEHMBATH CBOIO PEYb C TOUKU 3PEHUS €€ CONepIKaHMs,
S3BIKOBOTO O(DOPMIICHHUS;

. yMEHHE HAXOAUTh TPAaMMATHYECKUE U PEUEBBbIC OMIMOKH, HEIOYETHI,
UCIIPABIISITH UX;

. yMEHHE TIUIAHUPOBATh, KOHTPOJIMPOBATh M OIEHUBATH Yy4eOHBIC
JICHUCTBUSL C YYE€TOM, HMMEIOMIErocs 3PHUTEIBHOTO JTUAarHo3a B COOTBETCTBUU C

MOCTABJICHHOW 3a/1a4ei U YCIOBUSIMH €€ peau3aliii.



IIpeameTHBIE pe3yabTaThI
9 kJacc

. pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKMX TOHSTUN: aToM,
MOJIEKYJIa, XMMHUYECKUI AJIEMEHT, MPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMEChH
(oHOpOJIHAasT W HEOJHOPOJIHAs), BAJEHTHOCTb, OTHOCUTEIIbHAsi aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas
JI0JISI XUMUYECKOT'O JIe- MEHTa B COSIMHEHHUH, MOJISIPHBIM 00BEM, OKCHJI, KUCIIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKasl
peakiusi, KiaccuuKanus peakiuii: peakiiuy COeAMHEHUS, PEaKIuu Pa3JIoKEHUS,
peaKIuu 3aMelleHusl, peakiuu 00- MEHa, DK30- U DHIOTCPMHYECKUE PEaKIUu;
TEII0BOM A (PeKT peakiuu; siAPO aroMa, SJIEKTPOHHBIM CJIOM aToma, aToOMHas
opOuTanb, paguyc aromMa, XUMUUYECKas CBs3b, TMOJSIpHAsT U  HEMOJISIpHAas
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PAaCTBOP, MACCOBAs JOJIsI
BEIECTBA (MMPOLEHTHAs KOHLIEHTPAIIKsI) B PaCTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSATUH (CM.
0. 1) ¥ NpUMEHSTh 3TH NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPAILCHHUI;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JMJI COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

. OMpeNeNsiTh  BaJE€HTHOCTh aTOMOB DJIEMEHTOB B  OWHApHBIX
COCIMHEHUSAX; CTENEHb OKHUCJIEHUS DJIEMEHTOB B OWHApPHBIX COEIUHEHHUSIX;
MPUHAIICKHOCTH BEIIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHHM MO (hopMyiam;
BHJI XUMHUYECKOU CBSA3U (KOBAJICHTHAS! U MOHHAsI) B HEOPTaHUYECKUX COCTMHEHUSX;

. packpbiBaTh cMmbica Ilepumonnueckoro 3akona J[. M. Menpaeneesa:
JEMOHCTPUPOBaTh  MOHUMAHHE  MEPUOJMYECKON  3aBUCUMOCTH  CBOMWCTB
XUMHUYECKUX AJIEMEHTOB OT UX nojoxkeHus B [lepuoamyeckoil cucrteMme; 3aKOHOB
COXpaHEHMsSI MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYISIPHOTO
yUeHHsI, 3aKOHa ABOTaJpoO; OMHCHIBATH M XapaKTEPHU30BATh TAOIUYHYIO (GopMy
[lepuoanyeckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3/inuyaTh MOHATHS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u 6oJbiiye

IICPHUOEI; COOTHOCHTD 0603Ha‘-IeHI/I$I, KOTOPBIC HUMCIOTCA B Ta6J'II/II_Ie



«llepuonuueckas cucrema xumuyeckux odiaeMeHToB J[. M. MengeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XHMHUYECKHX JJIEMEHTOB
(coctaB u 3apsna sapa, OOIIee YUCIO DJIEKTPOHOB M paclpejielieHue HX IO
AIEKTPOHHBIM CIIOSIM);

. KJIacCU(PUIIUPOBATh ~ XMUMHUYECKHE  DJIEMEHThI;  HEOPraHUYECKHE
BEILIECTBA; XUMHUUECKUE PeaKIuu (110 YUCIY U COCTABY YYacCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIJI0BOMY 3 (PeKTy);

. XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA
BEIIECTB  Pa3IMYHBIX  KJIAcCOB,  TOATBEPXKJAas  ONUCAHHE  MPUMEpPaAMHU
MOJICKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

. IPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCHMOCTH OT UX
KaueCTBEHHOTO COCTaBa; BO3MOXXHOCTH MPOTEKAHMS XMMUYCCKUX MPEBpAIICHUN B
Pa3IUYHBIX YCIOBUSX;

. BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MAcCChI
BEIIECTB; MACCOBYIO JOJI0 XHMHUYECKOTO 3JIeMEeHTa 1o (opMylie COeIMHEHHS;
MAacCOBYIO JIOJIO BEIeCTBa B PAcTBOPE; MPOBOIUTH PACUETHI MO YPaBHEHUIO
XUMHYECKOM peakilny;

. NPUMEHSITh OCHOBHBIE OMEpPAlUd MBICIUTEIHHON ACSTEIBHOCTH —
aHaJu3 M CHHTE3, CpaBHEHHE, 00OOIIEHHEe, CHCTeMaTH3aIMIo, KIacCH(pUKAIUIO,
BBISIBJICHUE TTPUUUHHO-CIICICTBEHHBIX CBS3EH — JIJISl M3Y4YEHUS] CBOMCTB BEIECTB
U XUMUYECKHX pEaKUWi; €CTECTBEHHO-HAYyYHbIE METOAbl [MO3HAHUA —
HAONIOZICHUE, W3MEPEHHe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHBId U
MBICJICHHBIN);

. cleioBaTh NpaBUJiaM IOJb30BaHUS XUMHUYECKOM MOCYIod U
nabopaTOpPHBIM 000pPYJIOBaHUEM, a TaK)KE ITpaBUJIaM OOpallleHUs C BEIIECTBAaMHU B
COOTBETCTBHHM C WHCTPYKIMSIMH TIO BBITIOJHEHHUIO JaO0OPATOPHBIX XUMHYECKUX
OMBITOB MO TMOJYYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOpOAA U
KHCJIOPO/Ia), TMPUTOTOBIICHUIO PACTBOPOB C OMNPENETIEHHOW MAaccOBOM Jonei

pacTBOPEHHOIO  BELIECTBA;  IUIAHUPOBATb W MPOBOJUTh  XHUMHUYECKHE



AKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIOYEH M KHUCIOT C MOMOIIBIO
WHJUKATOPOB (JakMyc, peHondTanent, METUIOPAHK U JIp.).
10 xanace

. pPacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSITHN: XUMUYECKUN
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KAaTHMOH, aHWOH, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMUYECKasi peakiusi, XUMHUYECKas CBsI3b, TEIUIOBOM A(QEKT peakiuu, MOJb,
MOJISIDHBIA O0BEM, PaCTBOP; AJIEKTPOITUTHI, HEAIEKTPOJUTHI, IIEKTPOIUTHIECCKAS
JMCCOIMAIINSI, peaKIui MOHHOTO 0OMeHa, KaTalnu3aTop, XMMUYECKOE PaBHOBECHE,
oOpatuMbple W HEOOpATHUMbIE PEAKIMH, OKUCIUTEIb- HO-BOCCTAHOBUTEIBHBIC
peaKklUl, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCIEHUE M BOCCTAHOBJICHHUE,
ajuioTponusi, aM(pOTepHOCTh, XHUMHYECKass CBS3b (KOBaJCHTHAas, WOHHAs,
MeTaJUTMYecKasi), KpUCTAITMYecKas pemEéTka, KOpPpO3usi METalIOB, CIUIABHI,
CKOPOCTb XMMHUYECKOW peakluH, ImpeaesnbHo gonyctumas koHueHtpauusa (I11K)
BEILECTBA;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSATUH (CM.
0. 1) ¥ NpUMEHSTh 3TH NOHATHUSA IIPYU ONMCAHUM BELIECTB U UX MPEBPAILCHHUI;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJI COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHCHUI XUMHYECKUX PEAKIU;

. ONpENENATh BAJIEHTHOCTb W CTENEHb OKUCIEHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOIO COCTAaBa; IMPUHAJIEKHOCTH BEIIECTB K
OTIpeZICIEHHOMY KJIACCY COCNMHEHMH 1O (QopMyliaM; BUJ XUMHYECKOU CBSI3H
(KoBaJeHTHAs, MIOHHAs, METAJNINYECKasi) B HEOPraHUYECKUX COCIMHEHUSIX; 3apsll
MOHAa TI0O XUMHUYECKOW (opmyse; XapakTep Cpeabl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCAUHECHUM, THUIN KPUCTAUIMYECKOW PEMETKH KOHKPETHOTO
BEILIECTBA;

. packpbiBaTh cMmbIci [lepuognueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHUMAaHUE: OMUCHIBATH M XapaKTepHU30BaTh TAOIUYHYIO
dopmy Ilepuoamyeckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3jiuyaTh MOHSITHUS

«riaBHas noArpynna (A-rpymnmna)» u «nodbounas noarpynna (b-rpymnma)», Maielie u



OoJibllIMe  TEPUOJbl; COOTHOCHTh O0O3HAU€HUS, KOTOpPhIE HMEIOTCS B
MEePUOANYECKON TabJiuIle, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB WM 3apsj siapa, oOllee 4YHCIO AJIEKTPOHOB U
pacrpeielieHue X MO AJIEKTPOHHBIM CJIOSIM); OOBACHAITH 00IIME 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B Mpejiesiax MaJlbIX EPUOJIOB
Y TJIABHBIX MMOJI- TPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

. KJIacCU(PUIIUPOBATh ~ XMUMHUYECKHE  DJIEMEHThI;  HEOPraHWYECKHE
BEI[ECTBA; XUMUYECKHE Peakiuu (10 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIUIOBOMY J3(P(dEKTy, N0 U3MEHEHUIO CTEMEeHEeW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

. XapaKTepU30BaTh (OMUCKHIBATH) OOIIUE U CIeUPUUIECKIE XUMUYECKHIE
CBOMCTBa TIPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPXKJasi OMUCAHUE MPUMEPAMU
MOJICKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIHIA;

. COCTaBJISITb YPAaBHEHUS AJIEKTPOJIUTHUYECKON IUCCOLUMALMMU KHUCIIOT,
mIeJI0Yeld W COJIEH; MOJHBIE M COKpAalIEHHbIE YpPaBHEHUS pEaKUUuid HOHHOIO
oOMEeHa; ypaBHEHUSI peaklui, MOATBEPXKIAIONUIUX CYIIECTBOBAHHUE T'€HETHUECKOU
CBSI3U MEK]ly BELIECTBAMU PA3JIMYHBIX KIACCOB;

. PAcCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUN
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OalaHca ATUX PEaKInid;

. IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOECHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MIPEBPAIICHUIN B PA3JIMUHBIX YCIOBHSIX;

. BBIYHUCIISITh OTHOCUTEJNBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEII[ECTB; MAacCCOBYIO JOJII0 XMMHUYECKOTO 3JeMEeHTa Mo (opmyie COeAMHEHHUS;
MacCOBYIO JOJII0 BEIIECTBA B PACTBOpPE; MHPOBOAUTH PACUETHl MO YpPaBHEHUIO
XUMHUYECKOU pEaKInH;

. cleioBaTh NpaBWiaM [OJb30BAHUS XUMHUYECKOM MOCynoll U
nabopaTOpHBIM 00OPYJIOBAaHUEM, a TaK)KE ITpaBUJIaM OOpallleHUs C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKIUSIMH IO BBITIOJHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB IO TMOJYYEHHUIO M COOHUpPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa MU

YTJIEKUCIIOTO Ta3a);



. OPOBOJUTH PEAKINH, TOATBEPKAAIONINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOpUI- OpOMUI-, HOIUI-,
KapOoHat-, pocdart-, CUIHKAT-, CyJIb(aT-, TUAPOKCUI-UOHBI, KATHOHBI AMMOHHUSI U
WOHBl HW3YYCHHBIX METaJUIOB, TMPHUCYTCTBYIOIMIME B  BOJHBIX PacTBOpax
HEOPTaHUYECKUX BEIECTB;

. NPUMEHSATH OCHOBHBIE OTEpAIlMU MBICIUTEIBHON JEATENTbHOCTH —
aHaIM3 W CUHTE3, CpaBHEHHE, O0OO0OIIeHHe, CUCTEMAaTH3alMi0, BBISBICHUE
NPUYNHHO-CIICJICTBEHHBIX CBS3€M — M M3Y4YCHHS CBOWCTB BEIIECTB U
XUMHAYECKUX PEAKINI; ECTECTBEHHO-HAYUYHbIE METOIbI TIO3HAHUS — HAOIO/ICHNE,
M3MEpEeHHEe, MOICTUPOBAHHE, SKCIIEPUMEHT (peabHBIN U MBICIICHHBIN ).

CneunmnanbHbie pe3yJbTaThl:

. BJIa/ICHHE MPABUIIAMU 3aMKCH (POPMYII U CIIEIUATBHBIX 3HAKOB,;
. BJIa/ICHHE TEXHUKOU mpeoOpa3zoBanus GOpMyI U BbIpAKEHUH;
. BJIAJICHUE 3PUTEIbHO-OCA3ATENIBHBIM CIIOCOOOM 00CIEeI0BaHUS U

BOCHPUATHS  I[BETHBIX  WJIM  YEepHO-0eNbIX  (KOHTPACTHBIX)  pelbePHBIX
N300paKeHn (MJUTFOCTpaluii, TabJIMIl, CXEM, MAaKETOB, UEPTEKHBIX PHUCYHKOB,

rpadKOB | T.MI

COAEP/KAHUE YYUEBHOTI'O ITPEIMETA
9 kaacce

IlepBoHayaibHbIe XMMUYECKHE IOHATHS.

[Ipenmer xumuu. Ponp XuMuM B KM3HHU YEJIOBEKa. Tema W BelIecTBa.
®u3nyecKue CBOWCTBA BEIIECTB. ATpEraTHoe cOCTosHuE BewecTB. [lonstne o
METOJaX MO3HAHMS B XUMHU. XUMUS B CUCTEME HayK. UHCThIE BEIIECTBA U CMECH.
CniocoOblI pa3aeneHus: CMecen.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE dJeMEeHThl. CHUMBOJIBI XHUMHYECKUX
aneMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3J€ MEHTOB.

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAss aTOMHas Macca.



OtHOCUTENBHAsA MOJIEKYJISIpHAs Macca. MaccoBas 10 XMMHUYECKOTO AJIEMEHTA B
COECIMHEHNH.

Pu3NYeCKNe U XUMUYECKHUE SBICHUSA. XUMUAYECKash peakuus U €€ IPU3HAKH.
3aKOH COXpaHEHHs Macchl BeUIeCTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMUYECKUX peakIuii (COeqUHEHH s, Pa3JIOKEeHHS, 3aMEIICHUs, 0OOMEHa).

XUMUYECKUNA DKCIIEPUMEHT: 3HAKOMCTBO C XUMHMUYECKOM IOCYIOU, C
npaBwiaMu paboThl B JTabopaTopuu M MpUEeMaMu OOpalleHus ¢ JabopaTOpHBIM
o0opyaoBaHMEM; H3yuY€HHE M ONHCcaHue (U3MUYECKUX CBOMCTB 00pa3IoB
HEOpPraHMYECKUX BEIECTB; HaOMIoJeHHe (PU3nYecKuX (IJIaBJIE€HUE BOCKA, TasHHE
JbAa, pacTUpaHHE caxapa B CTYIKe, KHUIIEHHME W KOHAEHCAalusi BOJbI) U
XUMHYECKUX  (TOpeHHe  CBEYH,  MPOKAIMBAHUE  MEIHOM  IMPOBOJIOKH,
B3aMMO/JICHCTBHE MeJla C KUCIIOTON) SIBIEHUH, HAOJII0ICHHE U ONTMCAaHUE TPU3HAKOB
OPOTEKAaHUSI XUMHUYECKUX PEaKIUi (pa3sIoKeHHE caxapa, B3auMOJEHCTBUE CEPHOM
KAC- JIOTBI C XJOopuaoMm Oapusi, pasioxkenue ruapokcuaa wmenu(ll) mpu
HarpeBaHWHU, B3aWMOJEHNCTBUE kene3a ¢ pactBopoM conu meau(ll)); m3ydenue
Croco0OB  paszzieneHuss cmeced (C TOMOIIbI0O MarHura, (QuiIbTpoBaHHE,
BbIMIApUBaHUE, AUCTHILIISAIUS, XpoMaTorpadusi), IpoBeeHnEe OYUCTKH MTOBAPEHHOM
cony; HaOMIOJEHWE U  ONKCAaHWE  pe3ylbTaTOB  TPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsS MAacChl; CO3JaHUE MOJIENEd MOJIEKYII
(1mapocTep>KHEBBIX).

BaxHeiinue npeacTaBuTe M HEOPraHMYECKUX BEIeCTB.

Bo3nyx — cmecs razos. CocraB Bo3ayxa. Kuciaopon — 31eMeHT U mpocToe
BeniecTBo. Haxoxpaenue kucinopojga B mpupone, (uU3MUecKue M XUMUYECKHUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [Ipumenenue xkucmopoma. CrocoObI
MOJIYYEHMsI KHcaopoAa B JabOpaTOpuM W IPOMBIIUIEHHOCTH. KpyroBopot
Kucaopoa B npupoje. O30H — ajuioTponHast MOAU(PHUKAIUSI KUCIOPOa.

TemoBoit 3h(dHEeKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKkuuu. TOIUIMBO: yroib M MeTaH. 3arpsA3HEHHE

BO3/1yXa, yCUIIEHHE MapHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOSI.



Bopopon — nanemeHT M mpocrtoe BemecTBO. HaxoxkaeHue Bomopona B
npupojie, (Gu3MUeckue W XUMUYECKUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

KomnuecTBo BenectBa. Monb. Momngpnast macca. 3akoH ABOrajipo.

MousipHblii 00beM ra3oB. PacyeTsl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceilieHHble ¥ HEHaCBILIEHHBIE PAacTBOPbL. Pacmeopumocms eeuecmé 6 6ooe.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannueckux coeaumHennit. Okcuanl. Knaccudukarms
OKCHJOB: coyieoOpa3syromire  (OCHOBHBIE, KHUCJOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrome. HoMeHknaTypa okcuIoB (MEXAyHApOAHAS W TPUBHAJIbHAS).
Pu3nuecKkrue U XUMHYECKUE CBOKMCTBA OKCUI0B. [lonyueHne oKkCuaoB.

OcuoBanusi. Knaccudukanuss OCHOBaHMMN: MIEIOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHkmaTypa ocHOBaHUMW (MEXKIyHapoJHass W TpPUBHAIbHAsA).
dusnyeckue U XUMUYECKUE CBOMCTBA OCHOBAaHUM. [loiydyeHne ocHOBaHU.

Kucnorsr. Kiaccudukanus KHUCJIOT. Homenknarypa KHUCJIOT
(MexayHapoqHas U TpuBHalIbHAs). PU3HUECKHE U XUMUYECKUE CBOKMCTBA KHUCIIOT.
Psan aktuBHOcTH MeTammoB H. H. bekerosa. I1o myuenue kucior.

Conu. HomeHnkiatypa coneil (MexXayHapoAaHas U TPUBHAIbHAS).

du3nvecKue U XUMHYECKHE CBOMCTBA cosei. [lonydyenne cone.

['enernueckas CBsI3b MEXKY KIIACCAMU HEOPTAHUYECKUX COCUHEHUMU.

XUMUYECKUNA OSKCIIEPUMEHT: KAayeCTBEHHOE OIPEACIICHUE COACPHKAHUS
KHCIIOpoAa B BO3JyXe; MOJNYyYCHHE, COOMpaHHWe, paclo3HaBaHWE W W3YYCHHE
CBOMCTB KHCIIOPO/Ia; HAOIIOJICHUE B3aUMOJECHUCTBHS BEIIECTB C KUCIOPOJIOM H
YCJIOBUSI BO3HUKHOBEHHUS U MpEKpalleHusi ropeHus (moxkapa); 03HAKOMJIEHUE C
oOpa3liaMd OKCHUJOB M ONHUCAaHHWE UX CBOWCTB; TMOJYy4YeHHE, CcOOUpaHue,
pacrio3HaBaHWE U H3Yy4YEHUE CBOICTB BOJoOpoja (FOpEHHE); B3aUMOJCUCTBUE

Bojiopoaa ¢ okcugoM meau(Il) (Bo3MOXXHO HCMOJIb30BaHUE BHUIAECOMATEPHATIOB);



HaOmoieHue 00pa3loB  BEIIECTB KOJWYECTBOM | MoOJb, HCCIEJOBaHUE
OCOOEHHOCTE  pacTBOPEHHMsS  BEUIECTB C  Pa3IM4YHOM  pPacTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OIPENEIICHHOM MacCOBOW J0JIEM PacTBOPEHHOIO
BEILIECTBA; B3aUMOJCHCTBHE BOJbI € MeETAIaMH (HATPUEM U  KaJbIIUEM)
(BO3MOXKHO HMCHOJb30BAHUE BHJIEOMATEPHANIOB); ONpPEAEIICHUE PACTBOPOB KUCIOT
U IIEJI0YEH C MOMOILbI0 MHAUKATOPOB; UCCIE0BaHUE 00pa3ll0B HEOPTraHUYECKUX
BEIIIECTB pa3- JIMUYHBIX KJIACCOB; HAOIIOJEHNE U3MEHEHHUS OKPACKH UHJIUKATOPOB B
pacTBOpax KUCIOT W IIEI0ouYeH; u3ydeHue B3aumojaercTBus okcu- nga meau(ll) c
pacTBOPOM CEPHOM KHUCIIOTHI, KHUCIOT C METallylaMH, PEaKUUil HeNTpanu3aluu;
MOJIyY€HUE HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHHUE OJTHOIO METalljia APYTUM U3
pacTBOpa COJM; PEIICHUE JKCIEPUMEHTAJIbHBIX 3ajau no TeMe «Baxueilue
KJIACChl HEOPTaHUYECKUX COETUHEHUI.

Hepuoanuecknin 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMMHYECKAsl CBA3b.
OxucaNTeNbHO-BOCCTAHOBHTEIbHbIC PEAKIIMH.

[lepBbie MOMBITKM KiIacCUPUKALMU XUMHYECKUX 3JieMeHTOB. [loHsTHE O
IPYIIaxX CXOJIHBIX DJIEMEHTOB (ILEJIOYHBbIE M IIECJTOYHO3EMEIbHBIE METAIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aM(GOTEPHBIE OKCHUIBI
Y TUIPOKCHJIBL.

[Tepuonnueckuit 3akoH. llepuonnyeckas cucremMa XMMUYECKHX BJIEMEHTOB
H. W. MengeneeBa. KopoTkonepuonnas U JUIMHHONEpPHOAHAS — (OPMBI
[Tepunonuueckoit cuctembl xumuueckux 3neMmeHToB . 1. Menneneena. [lepuoast
n rpynnel. Ouzndeckuil CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB IIEpHOJIA U
TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX sjep. M30Tombl. DJIEKTPOHBI.
CrpoeHue 3JIeKTPOHHBIX O00JIOYEK aTOMOB MHEPBBIX 20 XMUMHYECKHUX 3JIEMEHTOB
[lepuonnueckorn cucrtemsl [[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
37eMeHTa 1o ero nonoxenuto B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTM M3MEHEHUS paguyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,

METAJJINYSCKUX U HEMETAJNIMUYECKUX CBOMCTB 10 rpymnmnam M mnepuoaam. 3HaueHUE



[Tepuonnueckoro 3axkoHa u [lepruoauueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BUTHs HayKu U nIpakTuku. 1. 1. MenneneeB — y4eHblid U TpaKIaHUH.

Xumunueckass cBsi3b. KoBajieHTHast (mojsipHas M HEMOJIApHAs) CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMU.
[Ipouieccrl OKUCIEHUS U BOCCTAHOBIEHUS. OKUCIUTENNU U BOCCTAHOBUTEIH.

XUMHUYECKUM DKCIEPUMEHT: H3y4deHHE OOpa3lloB BEIIECTB METAIJIOB U
HEMETAJUIOB; B3aUMOJICMCTBUE THUAPOKCHAA IIMHKA C PacTBOpaMH KHUCIOT U
HIEJI0YEH; TMPOBEICHUE OMNBITOB, WIIIOCTPUPYIOMINX MNPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PeaKIuil (TOpeHre, peakiuu Pa3aoKeHUs, COSTMHEHNS).

MexnpeaMeTHbIe CBA3H.

Peanuzamusas  MeXOpeaMETHBIX  CBSI3EM  MpPU  HW3YYCHUU  XUMHH
OCYIIECTBIISICTCS. 4epe3 UCIIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHATUMN, SBISIOIIUXCS CUCTEMHBIMM ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO61ue ecTecTBEHHO-HAYUYHbIE TIOHSATHS: HAyUYHBIA (pakT, TUIIOTE3a, TeOpHs,
3aKOH, aHaJlu3, CHUHTE3, KiacCu(UKaIKsi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusznka: Marepus, aroM, dJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUUECKUNA 3apsiji, BEIIECTBO, TEJO,
0o0BeM, arperaTHOe COCTOSIHHE BEIIECTBa, ra3, (M3UYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IIaHETHI, 3Be3/1bl, COIHIIE.

buonorus: hborocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtumpocdepa, MUHEpATbI, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

10 xanace

BemecTBo 1 XUMHYECKas peaKki M.

[Tepuonnueckuii 3akoH. llepuoamyeckas cucTemMa XMMHUYECKHX AJIEMEHTOB
J. . MenneneeBa. CTpoeHrue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

XUMHUYCCKHUX OJJICMCHTOB IICPBBIX TPEX ICPHUOAO0B, KallKWd, KaJdblMd MW HX



COCIMHEHUM B COOTBETCTBUMU C IIOJIOKEHUEM DJJIEMEHTOB B Illepuoamueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XUMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMUYECKOM PELIECTKU U
BUJIa XUMHUYECKOU CBS3U.

Knaccuduxanus u HOMEHKJIaTypa HEOPraHUYECKUX BEILIECTB
(MexayHapoHas ¥ TpUBUATbHAs ). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIIUXCS
K pa3IM4HBIM KJaccaM HEOPraHWYECKUX COCAUHEHUMN, TEHETUYeCKas CBS3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukanuys XuMHUUECKUX peakIuid MO pa3IMyHbIM Tpu3HaKaMm (110
YUCITy U COCTaBY YYacCTBYIOIIUX B PEaKIMU BEIECTB, MO TEIUIOBOMY 3 deKTy, 1o
U3MEHEHHUIO CTETICHEH OKHCICHUS XUMUUYECKUX DJIEMEHTOB, 10 0OpaTHMOCTH, TIO
YYacTHIO KaTaau3aropa). DK30- U SHIOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE
YPaBHEHUS.

[lonsitue o ckopocTH XxuMuueckod peakuuu. [loHsTHe 00 OOpaTHUMBIX U
HEOoOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHE O TOMOTeHHBIX U T€TePOTEeHHBIX
peakuusx. [lonamue o Xxumuueckom paeHogecuu. Daxkmopwl, eruAOWUE HA
CKOPOCMb XUMUYECKOU peaKyuu U NOA0HCeHUe XUMUUECKO20 PABHOBECUL.

OKHUCITUTENTHPHO-BOCCTAHOBUTEIBLHBIE  PEAKIUU, JJIEKTPOHHBIM  OanmaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIbHOU peaKLum. CocraBnieHue ypaBHEHUU
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pEAKUMA €  HCIOJBb30BAaHHEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust BJIEKTPOIUTUYECKON JIUCCOLAALINH. DNEKTPOJIUTHI "
HE3JICKTpoJUThl. KaThoHbl, aHWOHBL. MexXaHW3M JUCCOLMALMA BEIIECTB C
pa3IUYHBIMU BUJAMU XUMHUYecKOW cBsi3u. Crenennp aucconumanuu. CUIbHBIE U
ciadble STIEKTPOITUTHI.

Peakuiun wmoHHOrO oOOMEHa. YCJIOBUSI MPOTEKAHMSI pEaKUUid HOHHOTO
oOMeHa, MOJIHbIE U COKpallleHHbIE HOHHBIE YpaBHEHUs peakiuil. CBONCTBA KUCIIOT,
OCHOBaHMW U cCOJied B CBET€ IMPEJCTABICHUN 00 3IEKTPOIUTUUYECKOM

Aucconuanum. KauecTBeHHbie PCAK Ha MOHBI. Ilonsmue o 2u0p011u3e cosel.



XVWMHYECKHIA IKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTAJUTMUSCKHX
pEIIeTOK HEOPTaHWYECKHX BEIIECTB — METAUIOB W HeMeTawioB (Tpadura u
anaMasa), CJIOXKHBIX BEIIECTB (XJOpUJla HATpusl); HUCCIEAOBAaHUE 3aBUCHUMOCTH
CKOPOCTH XHMHUYECKOW peaKkmuu OT BO3JACHCTBUS PA3NIHYHBIX (HaKTOPOB;
HCCJICIOBAHME JICKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIlecca JUCCOIMAIINH
KHCIIOT, IIeJoueld W coyied (BO3MOYKHO HCIIOJIb30BaHHE BHUICOMATEPHATIOB);
NIPOBEJICHNE OTBITOB, WIUTFOCTPUPYIONINX MPU3HAKU IPOTEKAHUS PEAKIIUH HOHHOTO
oOMmeHa (0Opa3oBaHHE OCajliKa, BbIJIEJICHUE raza, oOpa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIMX ~ TMPUMEPhl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKITUit
(ropeHHe, peakluy Pa3jioKCHUs, COCAMHCHMS), pacllO3HABAHHEC HEOPTaHHUYCCKHX
BEIICCTB C TOMOIIBI0 KAYEeCTBCHHBIX pPEaKIMid HAa HMOHBI; PCIICHHE
AKCIIEPUMEHTATBHBIX 3a]1a4.

HemeTanjbl 1 UX cOeTMHEHUSI.

OO6mast xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajloreéHOB. XMUMHUYECKHME CBOIICTBA Ha TMpUMEpe XJopa
(B3auMoOJeiCTBME C MeTaUlaMH, HEMeTaJlJlaMH, IejodyaMu). XJIOPOBOIOPO.
ConsHass KUCIIOTa, XMMHUYECKHE CBOMCTBA, MOJyuye€HHE, NpuMeHeHue. JlelcTBue
XJIOpa W XJOPOBOJOpOJa Ha OpraHU3M 4YelioBeKa. BakHeillmine XJIOpuabl U UX
HAXO0XJICHHUE B IPUPO/IC.

OO6mas xapaktepuctuka snemMeHToB VIA-rpymnmbel. OcoOeHHOCTH CTPOSHUS
aTOMOB, XapaKTePHbIE CTETICHN OKHCIICHHUS.

Ctpoenre W (u3MUECKHE CBONCTBA MPOCTHIX BEIMIECTB — KHUCIOPOJA H
cepbl. AJUTOTPONHBIE MOIU(MUKAIIMN KHUCIOPOJa U Cepbl. XMMHUYECKHUE CBOWCTBA
ceppl. CepoBOOPO, CTpOCHHE, (PU3MUECKHE U XUMHUYECKHEe CBOWCTBA. OKCHIBI
Cephl KakK MPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHas KHCIOTa, PU3NdecKue u
XAMHYECKHE CBOWCTBa (OOmMEe Kak TMPEACTaBUTENs Kiacca KHUCJIOT W
cneruunyeckrne). XUMUYECKAE PEAKIUH, JICKAIMe B OCHOBE IMPOMBIIUICHHOTO
criocoba monydeHus cepHol kucnoThl. [Ipumenenue. Coiid CEpHOM KHUCIOTHI,

KaueCTBEHHasl peakiusi Ha cyibdar-uod. HaxoxaeHue cepbl U €€ COCAUHEHUN B



npupojie. XUMHUYECKOE 3arps3HEHHE OKPY)KAIOIMIEH Cpelbl COCTUHEHHUSIMH CEpPbI
(KUCTIOTHBIE  JTOKAM, 3arps3HEHHE BO3JAyXa M BOJIOEMOB), CIOCOOBI €ro
MPETOTBPAIICHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC CTENICHN OKUCIICHHUSL.

A3oT, pacnpocTpaHeHue B Mpupoiae, GU3nuecKkue U XMMHUYECKUE CBOMCTBA.
KpyroBoport azota B mpupoie. AMMHaK, ero Gpu3n4ecKue 1 XMMUIEeCKIe CBONCTBA,
nojyaeHue W mnpuMmeHeHue. Coilu aMMOHHS, WX (PU3HYCCKHE W XUMUUYECKHE
CBOICTBa, mMpuMeHeHHe. KauecTBeHHas peakmnusi Ha WOHBI aMMOHHS. A3O0THas
KHUCIIOTa, €€ ToJiydeHue, (U3MYeCKHe M XUMHUUYECKHue CBOMCTBa (00Iue Kak
NpeCTaBUTENs Kacca KUCIOT W crenududeckue). Vcnonp3oBaHne HUTPATOB H
CoJieii aMMOHHMS B KaU€CTBE MUHEPAIBHBIX YAOOpeHUH. XUMHUECKOE 3arpsi3HEHUE
OKpY)Xaromel cpeapl COSAMHEHUSMHU a30Ta (KUCIOTHBIC MOXKIHW, 3arps3HEHHE
BO3/1yXa, TOYBHI U BOJIOEMOB).

®docdop, amrorponHbie Moaudukanmmu  Gocdhopa, Pusznueckue wu
xumuueckue cpoiictBa. Oxcun dochopa(V) u dpochopHas kuciaora, GU3NIECKUE U
XUMHYECKUE CBOMCTBa, moiyudeHue. HMcmonwszoBanue ¢ochaToB B KadecTBE
MUHEPAJIbHBIX YI00pCHHIHA.

O6mas xapakTepucTtuka 31eMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTePHbIE CTEIICHU OKUCIICHHUS.

VYrnepon, ammoTponHbie MOAUGUKAIMK, PACIpOCTpaHEHUE B TPHUPOJIE,
dusnueckne W xumMuueckue cBoicTBa. Ancopbums. Kpyroopor yriaepona B
npupozae. Okcuasl yriieponaa, ux GU3NUECKre U XUMUUYECKHE CBOWCTBA, JCHCTBHUE
Ha JKMBBIE OPTraHU3MBbI, MOJYYCHHE W TMPUMEHEHHE. DKOJOTHYECKHE MPOOIEMBI,
CBA3aHHbIe C okcugoMm yriuepoga (IV); rumore3a riao0anbHOro MOTEIMJICHUS
KJIMMAaTa; MapHUKOBBIN 3 (PeKT. YToapHas KUCIOTa U €€ COJH, UX (HU3HUECKUEe U
XAMHYECKUE CBOMCTBA, TMOJIYYCHHE M TpUMeHeHHe. KadecTBeHHas peakius Ha
KapOoHaT-uoHbl.  lMcnonb3oBaHue  kapOOHATOB B OBITY,  MEAUIMHE,

IIPOMBIINIJICHHOCTH U CCIIbCKOM XO03SICTBE.



[lepBoHauanbHble MOHATUS 00 OpPraHMYECKUX BeEIIeCTBaX KaKk O
COCIMHEHUAX yriepoaa (MeTaH, 3TaH, JITWICH, alleTUJICH, STaHOJ, TJIMIICPHH,
YKCYCHasi kuciorta). HMx cocmas u xumuueckoe cmpoeHue. llonstue o
OMOJIOTMYECKH Ba)KHBIX BEIECTBAaX: JKUpax, Oelikax, yriieBojJax — M UX POJU B
KU3HU YelloBeKa. MamepuanbHoe eOuHCmB80 Op2aHUYeCcKUX U HeopeaHuyecKux
COeOUuHeHU.

Kpemuuii, ero ¢usmyeckne MU XUMUYECKHE CBOMCTBA, TOJy4YeHUE U
npumenenne. CoeauHeHUs KpemMHUs B mnpupoge. OOmme mnpeacTtaBieHus o060
okcune kpemaus (IV) u xpemuueBoit kucinore. CUTUKAThI, UX HCIOJb30BAaHUE B
OBITY, MEJUIIMHE, TIPOMBIILICHHOCTH. BajicHeluiue cmpoumenvHble Mamepuavl:
Kepamuka, Cmekao, yemenm, OemoH, oicenezobemon. IIpobremvr bOezonachozo
UCNOJIb30BAHUSL CMPOUMENIbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUZHIL.

XUMHUYECKUN IKCTIEPUMEHT: U3yueHrne o0pa3IioB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOW KHCIIOThI; TPOBEAECHNE KAYECTBEHHBIX PEAKIIUI HA XJIOPU]I-UOHBI
U HaOJIoZIeHNe MPU3HAKOB MX MPOTEKAHMS; OMBITHI, OTpa)karolue (puanyeckue u
XUMHYECKUE CBOMCTBA TajJlOTEHOB M UX COEAMHEHHUH (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEpPUAJIOB); O3HAKOMJICHHE C 0O0pa3lamMu XJOpUIOB (TajJoreHuioB);
O3HaKOMJIEHHE C 00pa3liaMH Cephl U €€ COSIUHEHUSIMHU (BO3ZMOKHO MCIIOIH30BAHHE
BUJICOMATEpUaJIOB); HAOIOIEHHE TpoIlecca OOYIIIMBaHUS caxapa MoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTBI; HW3YyYEHHUE XHMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHNE KAaUeCTBEHHOUW peaKIuu Ha cyibdart-
MOH W HaONIOZIcHWE MpU3HAKa €€ MPOTEKaHWs; O3HAKOMJICHHE C (PU3NUYECKUMH
cBoiicTBaMu a3oTa, ¢ochopa U UX COCIUHEHUN (BO3MOKHO HCIIOIH30BAHUE
BHJICOMATEepHUaJIOB), oOpa3aMu a30THBIX B (POCHOPHBIX YIOOpEHHMI; MOTyUCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB aMMMaKa; IMPOBEICHHE
KaueCTBEHHBIX PEaklMil Ha MOH aMMOHHMS U PocdaT-uOH U M3yUYEHHE NMPU3HAKOB
WX NPOTEKAHUsI, B3aUMOJIEICTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MO>KHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB); H3y4YEeHUE MOJIeIen
KPUCTAJUTMYECKUX PEUIETOK anMasza, rpaduta, ¢yiepeHa; O3HAKOMIIEHUE C

IponcccomM aI[COp6HI/II/I PAaCTBOPCHHBIX BCIICCTB AKTHBUPOBAHHBIM YIJICM H



YCTPOMCTBOM MPOTHUBOTa3a; MOJyYE€HUE, COOMpaHUe, paclo3HABAHUE U U3YUYCHUE
CBOMCTB YTJIEKHCIIOTO Ta3a; MPOBEACHUE KAUeCTBEHHBIX PEaKIMil Ha KapOoHaT- U
CUJIMKAT-UOHBl M M3YYCHHE TMPU3HAKOB MX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CHUIMKATHOW TPOMBIIUICHHOCTH; PEIICHUE JKCIEPUMEHTAIbHBIX
3a7a4 1Mo TeMe «BaxkHeue HeMeTalIbl U KX COCAUHEHUS».

MeTa/iibl 4 UX COeTUHEHMSI.

OO6masi XapakTepucTHKa XUMHYECKMX JJIEMEHTOB — METa/UIOB Ha
OCHOBAaHMU HMX MOJIOKEHUA B [lepuoanueckoi cuctreMe XuMHYECKUX JIEMEHTOB /l.
N. MenpaeneeBa u crpoeHusi aroMoB. CTpoeHHne MeTaioB. MeTtayundeckasi CBsI3b
U METAUIMYECKAas KPUCTAJUIMYECKass pelIeTKa. JNEKTPOXUMHYECKUU  Psfl
HaIpsDKEHUH MeTal JioB. DU3NUEeCKUe U XUMHUYECKHUE CBOMCTBA MeTauioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajdb, YYT'yH, IIOPATFOMUHHM,
OpoH3a) M X MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTaIbl: TIOJ0XKeHUE B [lepruoandyeckoil cucteMe XUMUYECKUX
sanemeHToB JI. M. MenneneeBa; CTpO€HHE MX aTOMOB;, HAaXOXJICHHUE B MPUPOJIE.
dusnyeckne ¥ XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUAbl U
TUJAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue IMIEeIOYHbIX METAUIOB U HUX
COEeIMHEHUH.

[[lenoyHO3eMeENbHBIE METAJIBl MAarHud W KaJbLMK: TIOJOXEHUE B
[Tepuonuueckoit cucreme xumuueckux snemeHToB JI. M. Menaeneesa; ctpoeHue
HX aTOMOB; HaxX0XJIeHUE B npupoae. PU3NYeCKne 1 XUMUYECKUE CBOMCTBA MarHust
W Kanplus. BakHeimume coenuHeHHUs Kaiabliusd (OKCHA, THIPOKCHUJ, COJIM).
KecTKoCTh BOABI M CTIOCOOBI €€ yCTPaHCHHUS.

AnroMuHMI: noJiokeHue B llepmogmueckodl cUCTEME  XHUMHUYECKUX
snementoB J[. M. MeHueneeBa; CTpOE€HME aTOMa; HAXOXJICHUE B MPHUPOJIE.
dusnueckrue U XMMHUYECKHUE CBOMCTBA allfOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHA
Y THAPOKCHAA ATTFOMUHUS.

Keneso: nonoxenue B [leprondeckoit cucTeMe XUMUYECKUX 3J1€MEHTOB /1.

. MenneneeBa; CTpOCHHE aToMa; HAaxXOXJAEHUE B mpupone. Pu3nyeckue u



XUMUYECKHE CBOMCTBA kene3a. OKCuabl, Tuapokcu bl U conu xkenesa (1) u xxenesza
(IIT), ux cocraB, CBOICTBA U MOJTyUYCHHUE.

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C O0Opa3naMu METaUUIOB U
CIUIaBOB, WX (DU3WYECKUMHU CBONCTBAMH; U3YYCHHUE PE3YJIbTAaTOB KOPPO3UU
METAJUIOB  (BO3MOXKHO  HMCIIOJB30BaHUE BHUACOMATEPHUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIAa KaJIbIIUS M HATPHUS C BOJOM (BO3MOXKHO MCIOJIb30BAHUE
BUJIEOMAaTEpUaIOB); MCCIEIOBAaHUE CBONCTB JKECTKOW BOJIbI; IMpoIlecca TOPEHUs
&Keseza B KUCIOpojie (BOBMOXKHO HUCITOJIb30BaHUE BUIEOMATEPUAIOB); MPU3HAKOB
MPOTEKAaHUsSI KAYECTBEHHBIX PEAKIMUA HAa WOHBI (MarHus, KaJIbIHs, QJIIOMUHUS,
nuHka, xene3a(ll) u xxeneza(lll), meau(1l)); naGaroneHre U onucaHue MPOIECCOB
OKpalllMBaHWs IIJIJAMCHH HWOHAMU HATpHsl, Kaius W Kaublus (BO3MOXXHO
UCIIOJIb30BaHUE  BHUCOMATEPHAIOB); HCCIENOBaHUE aM(pOTEPHBIX CBOMWCTB
TUAPOKCUIA ATIOMUHUS M THAPOKCHAA IIMHKA; PEIICHHWE 3KCIePUMEHTAIBHBIX
3a/1a4 1o teMe «BaxkHenmme MeTasbl U UX COEAUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa.

HoBble MmaTepuaiibl 1 TeXHONOTMU. BenjecTBa u Matepuaibl B IOBCEIHEBHON
KU3HU 4YEJIOBEKa. XMMHS U 30pOBbE. be3onmacHoe HCIOIb30BaHUE BEIIECTB U
XUMHYECKUX peakuuid B ObiTy. IlepBasg momomip MpU XUMUYECKUX OXKOTax H
oTpaBiieHUSIX. OCHOBBI 3KOJIOTUYECKONW T'PaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE
OKpyXaromien cpeasl (mpeaenabHas nonyctumas KonreHntpanus semiects — [1/IK).
Ponb xuMuu B pereHn# 3K0JI0THIECKUX MTPOOIIeM.

[TpupoaHbie UCTOYHUKH YTIIEBOIOPOJOB (Yroiib, MPUPOIHBIN Ta3, HE(PTH),
MPOYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U TTPOMBIIIIICHHOCTH.

XVUMHUYECKUA DKCIIEPUMEHT: H3Yy4YeHHE O0Opas3loB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJUIOB, MOJMMEPHbBIE MATEPUATIbI).

Me:xnpeaMeTHbIe CBI3H.

Peanuzanusa  MeXNpeaMETHBIX  CBsi3é  NpU  M3YYEHUU  XUMHUHU
OCYILIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIENIbHBIX MPEIMETOB

CCTCCTBCHHO-HAYYHOI'O IUKIIA.



OOmme ecTecCTBEHHO-HAyYHBIC TIOHATHS: HAYYHBIA (DAKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCUPUKANNSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJENb, SBICHHUE, ITAPHUKOBBIN
s dekT, TexHomorus, marepuanbl. DuU3KMKa: MaTepus, aTOM, 3JIEKTPOH, MPOTOH,
HEHUTPOH, WOH, HYKJIHJ, W30TOIBI, PATHOAKTUBHOCTh, MOJICKYJa, AJICKTPUUCCKHM
3apsil, TPOBOJHMKY, TTOJTYIPOBOIHUKH, TUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TEeJl0, 00BEM, arperaTHOE COCTOSHHE BEIIeCTBAa, Ta3, PacTBOpP, PACTBOPUMOCTH,
KPUCTAINTMYECKAs ~ peIIeTKa, CIUIaBbl, (HU3WYCCKUE BEIMYMHBI,  CIUHUIIBI
MU3MEPEeHHS, KOCMUYECKOE IPOCTPAHCTBO, MJIaHETHI, 3Be3/1bl, CONHIIE.

buonorus: dorocuHTes, apixaHue, Ouocdepa, IKOCHCTEMa, MUHEPAJbHBIC
yJI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, IIUTA TCJIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaATbI, TOPHBIC IOPOJIHI,

IMOJIC3HBIC UCKOIIACMBbIC, TOIIJIMBO, BOAHBIC PCCYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KITIACC

Ne HaumenoBanue pa3ienos KosuyecTBo yacos
n/n ¥ TeM NporpaMmMsbl Bcero KP P

Paszgea 1. IlepBoHavasibHble XUMHYECKHE MIOHATUSA

XuMus — BakHas 00J1acThb

€CTECTBO3HAHMS U .
1.1 . 5 2
MIPAKTUYECKOU

JACATCIBbHOCTH YCJIOBCKA

BemecTBa 1 XuMnu4eckue
1.2 15 1
peakuuu

Wroro no pazgeny 20

BocnurareabHbIH NOTEHIIHAJ TEMbI

UHTEpeC K OOYy4EeHHI0O M T[O03HAHUIO, JF0003HATEIbHOCTH, TOTOBHOCTH H
CrOCOOHOCTH K caMOOOpa3OBaHMIO, MPOEKTHOW M HCCIIEI0BATEIhCKON
JeSITeIbHOCTH, K OCO3HAaHHOMY BbIOOPY HAIIPaBIEHHOCTH M YPOBHS 00ydeHHUS
B JaJIbHCHIIIEM;

TOTOBHOCTh K Pa3HOOOpa3HOW COBMECTHOU JACSITEIHHOCTU TPHU BHITIOJIHCHUH
y4eOHBIX, IIO3HABATEJIbHBIX 3az1ay, BBIITOJTHEHU U XUMHUYECKUX
SKCIIEPUMEHTOB,  CO3JaHMM  Y4eOHBIX  IPOEKTOB,  CTPEMJIEHUS K
B3aMMOTIOHMMAHUI0O M  B3aMMOIIOMOIIM B TMpOIlECCe JTOW  y4eOHOH
JeSATEIbHOCTH;

YMEHHE MPUMEHSITh B IMPOLECCe IMO3HAHUS NOHATUA  (NIPeAMETHbIE U
MeTanpeaIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, HUCIOJIb3yeMbIE B
XUMHH, TNpeoOpa3oBbIBATh HIMPOKO TMPUMEHSEMBbIE B XUMHUU MOJICIbHbBIC
NPEJCTaBICHUS — XUMHYECKUH 3HAK (CHMBOJI D3JIEMEHTa), XUMHUYecKas
dopMyna u ypaBHEHHUE XUMHUYECKOW peakIMu — TMpPU PEHIeHHH y4eOHO-
MO3HABATENIbHBIX 33/1aY;

Paznen 2. Bajkneiilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bosayx. Kucnopon.

2.1
ITonsiTue 06 oxcuaax

npuoOpeTeHre omblTa MO IUIAHUPOBAHMIO, OpPraHU3alMM M IPOBEACHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOmroJaTh 3a XOJIOM Ipoliecca,
CaMOCTOSATENIbHO ~ NPOTHO3UPOBATh  €ro  pe3yapTar, (opMyIHpOBaThH
0000111eHUs ¥ BBIBOBI IO PE3YJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIEI0BAHMS,
COCTaBJISITh OTYET O MPOAETaHHOM padoTe;




2.2

2.3

24

Bonopoa. Ilonstue o
KHUCJIOTAX U COJISIX

Bopa. PactBopsl. [lonsiTne
00 OCHOBaHUSAX

OCHOBHEBIE KJIACCEI
HEOPraHMYeCKUX
COEIUHEHUN

Hroro no pazneny

11

30

—

npuoOpeTeHNe OmbITa MO IJIAHUPOBAHUIO, OpPraHU3allMM M IPOBEACHUIO
YUEHHMYECKUX HKCIIEPUMEHTOB: YMEHME HaOJI0/aTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJIBHO ~ IPOrHO3UPOBAaTh  €ro  pe3yibrar, (HOpMyaupoBaTh
0000111eHUs 1 BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIIEI0BAHUS,
COCTaBIIATh OTYET O MPOAETaHHON padoTe;

YMEHHE NMPUMEHSTH B MPOIIecCce MO3HAHUS MOHATUS (IIpeIMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B
XUMHH, TPE0OPa30BbIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJEIbHBIE
MPEJICTaBICHNUS] — XUMUYECKHUM 3HaK (CUMBOJI 3JIEMEHTA), XUMUYecKast
dbopMyna 1 ypaBHEHHE XMMUYECKON PeaKkIMi — MpHU PelIeHUuH yueOHO-
MO3HABaTENbHBIX 33]1a4;

YMEHHUE HCIIOJIb30BaTh IOCTABJICHHBIE BOINPOCHl B KAYECTBE WHCTPYMEHTA

MO3HAHUS, a TaKXKEe B KAaueCTBE OCHOBBI JUIsI (POPMHUPOBAHUS TUIIOTE3BI IO
MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA,

Pa3znen 3. llepuoauyeckuii 3axkoH u [lepuoguveckas cucrema xumunueckux 3j1emMeHToB /. U. MenaeneeBa. CTpoenne aToMOB.

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbBIE Pe€akKnuu

3.1

3.2

Ilepuoarueckuil 3ak0H U
[Tepuonnueckas cucrema
XUMHYECKUX 3JIeMEHTOB JI.
N. Mengeneea. CtpoeHue
aToma

XUMHAYECKAs CBA3b.
OKHUCIIUTEILHO-

Mo3HaBaTeNIbHasA, MH(GOPMAIIMOHHASI M YUTATENIbCKAsl KYJIbTYpPhl, B TOM YHCJIE
HABBIKM CaMOCTOSITENILHOM paboThl ¢ y4eOHBIMU TEKCTaMH, CIPaBOYHOM
JUTEPATypOi, NOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUI; MHTepecC K MPaKTHYeCKOMY H3y4eHUIO0 mpodeccuil U Tpyaa
pa3IMYHOTO poOJia, YBOXEHHME K TPyAdy U pe3ylbTaraM TpPYAOBOH
JEATEILHOCTH, B TOM YKCJIC HA OCHOBE IMIPUMEHEHUS MPEJAMETHBIX 3HAHUH TI0
XUMHH;

IIEHHOCTHOE OTHOILICHUE K OTEYECTBEHHOMY KYJIbTYPHOMY,

HCTOPUYICCKOMY U HAYYHOMY HACJIICANIO,

YMCHHUEC TPHUMCHATL B MPOLECCE IO3HAHUA TIOHATHUA (Hpe,[[MeTHLIC u
MCTaHpeI[MeTHBIC), CUMBOJIMYCCKHUEC (3HaKOBBIC) MOJCJIM, HUCIOJIb3YCMBIC B
XHUMUU, HpeO6pa3OBLIBaTB IAPOKO MNPHUMCHACMBIC B XHWMHUHU MOJICIBLHBIC




BOCCTAHOBUTCJIBHBIC
peaknuu

Hroro no pazgeny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME

10 KJIACC

N@
n/n

HaumenoBanue pasnesnos KosmyecTBo yacos

U TeM NPOrpamMMmbl Beero | KP np

Pa3znen 1. BemmecTBo 1 XUuMH4YeCKHEe peakuu

1.1

1.2

[ToBTOpEeHME U yriyodaeHue
3HAaHUN OCHOBHEIX 5 1
pasznenoB Kypca 9 kiacca

OcHoBHbIE
3aKOHOMEPHOCTHU 4
XUMUYECKHUX peaKIuii

68 5 5

IPEJICTaBICHUST — XUMHYECKUM 3HAK (CHMBOJI D3JIEMEHTa), XUMHUYecKas
dopmynna u ypaBHEHHE XMMHUYECKOH pEaKIUH — MpPHU PEIIeHHH Yy4eOHO-
IIO3HABATEJIbHBIX 337124,

BocnurarebHBIA NOTEHIHAJ TEMbI

WHTEepeC K OOYyYEeHHMIO W TIO3HAHUIO, JIOO03HATEILHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K CcamMo0Opa3oBaHWIO, TPOCKTHOH U  HUCCIIEI0BATEIbCKOM
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS 00y4YeHUs
B JaJIbHEHIIIEM;

TOTOBHOCTh K Pa3HOOOpPA3HOW COBMECTHOM NEATEILHOCTH IPH BBIIOJHECHUH
yueOHBIX, TO3HABATENBHBIX 3aJ1a4, BHITIOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB,
CO3ZJaHMM YYE€OHBIX IMPOEKTOB, CTPEMJICHHS K B3aUMOIOHMMAHHUIO U
B3aMMOIIOMOIIH B MpoIiecce ITON yu4eOHOM AeITeIbHOCTH;

YMEHHE CaMOCTOSTEIbHO OMpEeAeNsATh IeNU ACATeIbHOCTH, IUIAaHUPOBATh,
OCYIIIECTBIISATh, KOHTPOJIUPOBATH M TPHU HEOOXOJMMOCTH KOPPEKTHPOBATH
CBOIO JICSITENFHOCTh, BBIOMpaTh Hanbosee 3G (GeKTUBHBIE CHOCOOBI pelIeHUs
yueOHBIX M TO3HABATENBHBIX 3a7]a4, CaMOCTOSTEIBHO COCTaBIATh WIIU
KOPPEKTUPOBATh MPEIIOKEHHBIA aITOPUTM JICHCTBUII TIPH  BBITIOJHEHUHN
3alaHui ¢ y4€TOM TOJNy4eHHS] HOBBIX 3HAHUU 00 HM3y4aemMbIX OOBEKTaX —




DNEeKTPOTUTHYECKAs
13 JIMCCOTIHALIHSI. g
' XuMHUYECKHE PEaKIuy B
pacTtBopax
Hroro no pazneny 17

Paznen 2. HemeTaJsibl M UX COeAUHEHUSA

2.1

2.2

2.3

OO6mras xapakTepucTuKa
XUMHUYECKUX 3JIEMEHTOB 4
VI A-rpynnel. ["ajiorenst

OO1as XxapakTepucTuKa
XMUMHYECKUX JIEMEHTOB

6
VIA-rpynnei. Cepa u e€
COEIMHEHUS
OO1as XxapakTepucTuKa -

XUMHWYCCKHUX JJICMCHTOB

BEIIIECTBAX M PEAKIUAX; OIEHUBATh COOTBETCTBUE IMOJYYCHHOTO pe3ysbTaTa
3asIBJICHHOH IICJIN;

HpI/IO6peTeHI/I€ OIlbITa 110 IINIAHUPOBAHWIO, OpraHu3alvi W HNPOBCIACHUIO

YYEHHYECKHUX OSKCIIEPUMEHTOB: yMEHHE HaONI0AaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEIEHO TPOTHO3UPOBATh €ro pe3yibTaT, GopMynupoBaTh 0000MmeHs 1
BBIBOJIbI II0 pPE3YyJIbTaTaM HpOBGHéHHOFO OIlbITa, HCCJICAOBAHUsA, COCTABJIATH
OTU€T O MpoJeNlaHHOM pabdoTe;

an06peTeHHe OIlbITa II0 INNTAHUPOBAHWIO, OpraHu3alvil W TPOBECIACHUIO
YUCHHUYECKUX OKCIIEPUMEHTOB: yMEHHE HaONI0AaTh 3a XOJO0M Ipollecca,
CaMOCTOSTEILHO ~ TPOTHO3MPOBAaTH  €ro  pe3yabTar, (HopMyiIHpoBaTth
0000IIeHNsT 1 BBIBOJIBI IT0 PE3yJbTaTaM MPOBEIEHHOTO OIBITA, UCCISIOBAHMS,
COCTaBJISITh OTYET O MPOJACTAHHOM paboTe;

nproOpeTeHNe OIbITa MPE3CHTAIIMN PE3YIbTaTOB BBITIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa  (J1TabOpaTOPHOTO  OIIBITA, nabopaTopHoi pabOTHI  TO
UCCIICIOBAaHHUIO CBOMCTB BEIIECTB, YUCOHOTO MPOCKTA);

YMCHHUE HCII0JIb30BAaTh HpI/IéMI)I JIOTUYCCKOI'0 MBIIIIJICHHUS ITPHU OCBOCHHUH
3HAHWM: PaCKpPbIBATh CMBICI XUMHUYCCKUX MMOHSTHM (BBI,I[CJ'IHTB nux
XapaKTCPHBIC ITPU3HAKH, YCTaHABJIMBATh B3aUMOCBA3b C JPYI'UMU
HOHSITI/IFIMI/I), HCIIOJIB30BAaThb IIOHATHUA 1A 00BICHEHUS OTACIBHBIX (I)aKTOB n
HBHGHHﬁ; BLI6I/IpaTI> OCHOBAHHA U KPUTCPUUN TJIA KJ'IaCCI/I(bI/IKaI_II/II/I
XUMHNYCCKHX BCIICCTB U XUMHUYCCKUX peaKHHﬁ; YCTAaHABJIIMBATb MPUYNHHO-
CJICACTBCHHBIC CBA3U MCIKIAY 00BbeKTaMH HU3YUYCHUS; CTPOUTDH JIOTHICCKUC
pacCyKACHUA (I/IH,Z[YKTI/IBHHC, ACAYKTHUBHBIC, I10 aHaJ'IOFPII/I); AC€JIaTh BBIBOJbI
M 3aKJIFOUYCHU A,

an06peTeHHe OIlbITa IO IUJNIAHUPOBAHUIO, OPraHU3allii U IPOBCACHHUIO

YYCHMUYECKUX HKCIEPUMEHTOB: yMEHHME HaOMoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSATENIBHO MPOTHO3UPOBATH €0 Pe3yabTar, HOpMyaHupoBaTh 000OIIEHHS U




VA-rpynmsl. A30T,
dbocdop 1 UX COeTUHEHUS

OOmast xapakTepuCcTUKa
24 XUMHNYCCKHUX JJICMCHTOB 8
' IVA-rpymmst. Yriaepoa u

KpCMHI/II\/JI U UX COCANHCHUA

Hroro no pazgeny 25

Paznen 3. MeTajiibl 1 X COeIMHEHU A

OO01me cBOUCTBA
3.1 4
METAILIOB

Bakueiiime MeTauIbl U UX
3.2 16
COEIMHEHUSI

Wroro no pazgeny 20

Pa3nen 4. Xumus u okpyxawmas cpeaa

BemectBa u MaTepuaibl B
KHM3HH 4YCJIOBCKaA

4.1

BBIBOJIbI 110 pPE3YyJIbTaTaM HpOBCZIéHHOFO OIlbITa, HCCJICOOBaHUsA, COCTABJIATH
OTU€T 0 MpoJeNaHHOH paboTe;

MHTEPEC K MPAKTUUECKOMY M3YyUEHUIO Npo(eccuil u TpyJa pa3iudHOIo poja,
YBaXXEHUE K TPYAYy M Pe3yJbTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

LIEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
Hay4HOMY HACIIEIUIO;

YMEHHE TPUMEHATh B TMPOIECCe TMO3HAHUS TOHATHA  (NMPEIMETHBIE |
MeTanpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOIb3yEMbIE B
XHMUHU, TpeoOpa3oBeIBATh MIMPOKO NPUMEHSIEMbIE B XHUMHH MOJICIBHEIC
NPEJICTaBICHUSI — XUMUYECKHI 3HAaK (CUMBOJI 3JEMEHTa), XUMHUYecKas
dopMyna M ypaBHEHHE XHMHUYECKON peakiuu — MpU pPEUIeHUH Y4eOHO-
MO3HABATENIbHBIX 33/1aY;

YMEHHE CaMOCTOSTEIbHO OMNpeAeNsaTh IeNu ACATeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJUPOBATH M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH
CBOIO JICATEIILHOCTh, BBIOMpaTh HamOoJsiee 3((HEKTUBHBIC CITOCOOBI PEIICHHS
yueOHBIX M [O3HABATENBHBIX 3aJ]a4, CaMOCTOATEIbHO COCTaBIATh WIIU
KOPPEKTUPOBATh MPEJIOKEHHBIH aJIFTOPUTM JICHCTBUII TPH  BBITIOJHEHUHT
3aJaHuil ¢ y4y€TOM MOJY4YeHHsS HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBAaX U PEAKIMSIX; OLICHUBATh COOTBETCTBHUE MOJIYYEHHOTO pe3yiabTaTa
3asIBJICHHOM 11eJIH;

OCO3HAHUC NICHHOCTHU JKU3HU, OTBCTCTBCHHOI'O OTHOLICHUA K CBOCMY
3A0POBbIO, YCTAHOBKH Ha 3,H0p0BBII>i 06pa3 KHN3HH, OCO3HAHHUC MOCJIEICTBUNA U
HCIIPUATHUA BPCAHBIX TIPHUBBIUCK (yHOTpe6J'IeHI/I$I AJIKOTOJId, HAPKOTHKOB,
KprHI/ISI), HeO6XO,Z[I/IMOCTI/I COGJIIO,[[CHI/I}I IIpaBUJI 0e30IMacHOCTH Ipu




Hroro no pazneny

PesepBHOE Bpems
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00pallleHnH ¢ XMMUYECKMMHU BEILIECTBAMU B OBITY U pEaIbHOM KU3HU
CIIOCOOHOCTh NIPUMEHATh 3HAHUSA, YPOBHS OSKOJOTMYECKOW KYJIbTYpHI,
OCO3HAHMS TIO0ATBFHOTO XapakTepa 3KOJOTHYECKHX MpoOIeM M MyTed HX
pelieHus MOCPEICTBOM METOJI0B XUMUU;

YMEHHME HCIIOJb30BaThb M aHAJIM3UPOBAaTh B Ipolecce Y4eOHOU U
HCCIIEI0BATENIBCKON NEeSATEIBbHOCTH UHpOpMaIUIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3sIiicTBA W TpPAaHCHOpPTAa HA COCTOSIHHE
OKpY>KaloIlel TPUPOJTHON CPEJIbl;




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
NQ ara H@poBLIe
Tema ypoka A ungp
n/n Bcero KP 1P H3Y4YeHHs o0pa3oBaTe/bHbIE
pecypchl
[Ipenmer xumuu. Posib XuMHUM B JKM3HHM 4eJoBeKa. Tena u
1 BemecTBa.du3nyecKkre CBOWCTBA BEIIECTB. ATrperatHoe 1 Henens bubmorexa [IOK
HecTBa. HIeCTB. AP s https://m.edsoo.ru/f0d210c
COCTOSIHHE BEILECTB.
1 Henens bu6moreka [IOK
2 IlonsTHE O METOIaX MO3HAHUS B XMMHH.
https://m.edsoo.ru/ff0d227e
[Ipaxtrnueckas padota N2 1 «IIpaBuiia paboThI B 2 nenens
3 % P . 5 p P 5 bu6moreka [IOK
J1:adopaTopuu U MPUEMBI OOpaIlleHHs ¢ 1a00OPATOPHBIM hitps-//m.edsoo.rw/f0d23dc
000pyI0BaHUEM
4 Yuctele BertecTBa 1 cMecu. CiocoOBl pas3ieiceHus cMecei 2 nepens bubmmorexa ITOK
Hl ) pasit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padora N 2 «Pa3nenenue cmeceit (Ha 3 "enmens bu6mmoreka [IOK
[IpUMepe OYUCTKU TTOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
3 Henens bu6mmoreka [IOK
6 ATOMBI 1 MOJIEKYJIbI
https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUYECKUX 4 nepens bubmuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
4 genens bu6mmoreka [JOK
8 [IpocThie U cIOKHBIE BEUIECTBA
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYISIPHOC yUCHUE > Hezens bubmorexa HOK
yp yi https://m.edsoo.ru/ff0d2d50
10 3aK0OH NOCTOSHCTBA COCTaBa BEIISCTB. X UMUUECKAs 5 Henens bu6mmoreka [JOK
¢dopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae




11

12

13

14

15

16

17

18

19

20

21

22

23

24

OrHocurenpHas aroMHas Macca. OTHOCUTEIIbHAS
MOJICKYJIApHasd Macca

MaccoBast 1011 XUMUYECKOTO 2JIEMEHTA B COCIMHEHUU
KomnuecTtBo Benmectsa. Mois. MousipHas Macca
du3nyueckre 1 XUMHUYUECKHE IBICHUS. XUMUYecKas peaKknuAd

[Ipu3Haky n ycnoBHs MPOTEKAHNS XUMUYECKHUX PEAKIUN

3aK0H COXpaHEHHS MacChl BEIIECTB. XUMUYCCKHEC
ypaBHECHHUS

BerarcneHus KoJimdecTBa, MacChl BEMIECTBA 110 yPaBHEHUSIM
XUMHUYECKUX PeaKIil

Knaccudukanus XuMuueckux peakiui (CoeaquHeHus,
pasloKeHus1, 3aMeIeHUsI, 0OMEHA)

M. B. JlomoHOCOB — yuéHbIi-3HITUKIOTIEANCT. O000ImEeHne
M CUCTEMAaTH3als 3HAaHUH

KonTpoabHas padora N21 mo teme «BemecTBa u
XHMHUYeCKHe peaKkium»

Bo3nyx — cmecsk razos. CoctaB Bo3ayxa. Kuciopon —
AJIEMEHT M IIPOCTOE BemiecTBo. HaxokieHue Kuciaopoia B
npupoje. O30H

dusnyeckrue 1 XMMUYECKHE CBOMCTBA KUCIIOpOaa (Peakiuu
okucieHus, ropenue). [lonstue 06 okcugax

CriocoOslI mostyueHus: KUCI0po/ia B 1abopaTopuu U
npoMeleHHocTu. [Ipumenenne kucnopoaa. Kpyrosopot
KHCIIOPO/ia B TIPUPOJIC

TennoBoit 3¢ pexT XUMHUUECKOH peakiuu, MOHATHE O

6 Henens

6 Henens

7 Henens

7 Henens

8 Hemens

8 Hemens

9 Henensa

9 Henensa

10 Hemena

10 Hemena

11 Henmens

11 Henmens

12 Henens

12 Henensa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c¢
bu6mmoreka [{OK
https://m.edsoo.ru/ff0d350c
bu6mmorteka [IOK
https://m.edsoo.ru/ff0d5230
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa
bu6moreka [IOK
https://m.edsoo.ru/ff0d3al16
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88
bu6moreka [IOK
https://m.edsoo.ru/ff0d5708
bu6moreka [IOK
https://m.edsoo.ru/ff0d3f34
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d448e

bubmuoreka [JOK
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

TEPMOXUMHUUYCCKOM YPABHCHHH, 3K30- U SHAOTCPMHUICCKUX
peakuusax

TormmuBo (HedTh, Yroiab W MeTaH). 3arps3HEHHE BO3IYXa,
YCWJICHHE MapHUKOBOro 3¢ ¢eKra, pa3pylieHHe 030HOBOTO
CJIOsI, CTIOCOOBI €r0 MPeI0TBPALCHUS

[TpakTaeckas padota N2 3 mo Teme «Ilomyduenue u
coOMpaHue KHCIOPOa, U3yIeHHE eT0 CBOMCTBY

Bonopox — ameMeHT u npoctoe BemecTBo. HaxoxaeHne B
TIPUPOJIC

OuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPO/IA.
[Tpumenenne Bogopoaa

TloHgTHE O KHUCIIOTAaX U COJISIX

Crioco0pl oTy4eHust BOJAOPOaa

[TpakTuaeckas padota N2 4 o Teme «IlomyueHue u
cobupaHue BOIOPO/Ia, H3YUEHHE €r0 CBOUCTBY

Monsipabiii 00b€M ra3oB. 3akoH ABOTaapO

Brrunciaenus O6’béMa, KOJIMYECTBA BEIIECTBA Ira3a 11o €ro
HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA UJIN O6’LéMy
Brruncienus o0bEMOB ra3os 10 YPaBHCHUIO pCAKIIUHN Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHH Ta30B

duszndeckue M XMMHYECKHE CBOMCTBA BOJBEI. prTOBOpOT
BOJbI B IIPUPOJC. 3anH3HeHI/Ie IMPUPOAHBIX BO. OxpaHa u

OYUCTKA IPUPOAHBIX BOA.

CocraB ocHoBanuii. [lonsiTHe 00 MHAMKATOpax

13 Hemens

13 "Henens

14 "Henens

14 uenensa

15 mHenens

15 Henensa

16 Henens

16 Henensa

17 "enensa

17 Henens

18 Henens

18 Henens

https://m.edsoo.ru/ff0d4790

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
https://m.edsoo.ru/ff0d50d2
bu6moreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
https://m.edsoo.ru/ff0d4f42
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0
bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2




37

38

39

40

41

42

43

44

45

46

47

48

49

Bona xak pactBopurens. HacbllieHHbIE U HEHACBILIIEHHBIE
pactBopsl. MaccoBast J10J1s1 BELIECTBa B pacTBOpE
[Ipaktugeckas padora N2 5 mo teme «lIpurotoBienue
pacTBOPOB C ONMPEAETEHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOTO BELLIECTBAY

KonrpoabHasi pagora N22 no Teme

«Kucsqopoa. Bonopoa. Boxa»

Oxkcunpl: cocTaB, KiaccuuKaus, HOMEHKIaTypa

[TonyueHnue 1 XuMUYeCKHe CBOWCTBA KUCIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCHJIOB

OcHoBaHusI: cOCTaB, K1accuuKalys, HOMEHKIaTypa
[Tonydyenune n XMMHUYECKUE CBOMCTBA OCHOBAHUI

Kucnotsl: cocras, kiaccuduxariysi, HOMEHKIaTypa

[Tonydyenne u XuMHU4YECKUE CBOMCTBA KUCIIOT. Psip
aktuBHOCTH MeTayutoB H. H. bekeToBa

Conu (cpemHue): HOMEHKIATypa, CIOCOOBI MMOTyYSHUS,
XUMHYECKUE CBOMCTBA

[IpakTuueckas padota N 6. Pemenue skcriepuMeHTaIbHbBIX
3a/1a4 110 TeMe «OCHOBHBIC KJIACChl HEOPTaHUYECKUX
COEIUHEHUIN

I'eneTnyeckas CBSI3b MEXKy KJIACCAMH HEOPTaHUYECKUX
COCOUHEHHUI

O00011IeHNE U cUCTEMATU3ALUS 3HAHUI

19 Hemens

19 Hemens

20 wenens

20 wenens

21 menens

21 HepenA

22 "enensd

22 "enensd

23 Henensd

23 Henensd

24 uenens

24 uwenensd

25 Henens

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5b40

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5eba

bubmmoreka [{OK
https://m.edsoo.ru/ff0d6342
bubmmoreka [{OK
https://m.edsoo.ru/ff0d664e
bu6moreka [IOK
https://m.edsoo.ru/ff0d664e
bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2
bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474

bubnuoreka [JOK
https://m.edso0.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9as50

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




50

51

52

53

54

55

56

57

58

59

KounrpoabHasi pagora N23 no Teme
"OcHOBHBIE KJIacChl HEOPTrAaHMYECKHUX COeJUHeHUi "
[lepBble TOMBITKA  KJIACCH(PUKAIUU  XUMUYECKUX

aneMeHToB. lloHATHEe O Trpynmax CXOAHBIX 3JIEMEHTOB.
DneMeHThl, KOTopble 00pa3yloT aM(oTepHbIE OKCHUIbl U
TUAPOKCUBIL.

Ilepmognueckuit  3akoH u Ilepumonnueckass cucrema
xuMmudeckux aneMmeHToB 1. . Meneneera
[lepmonsl, rpynnel, noarpynmnbl.. @OU3NYECKUH  CMBICT

MOPSIIKOBOTO  HOMEpa, HOMEpPOB IMepHoja M  TPYIIIbI

QJICMCHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Tomnbl

CtpoeHue IeKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB
[Tepuonnueckoit cucremsl Jl. 1. Menneneena
XapakTepucTuka  XMMHUYECKOTO  JJIEMEHTa [0  €ro
noJjioxxenuto B [lepuoanueckoit cucreme . . Menaeneena.
3aKOHOMEPHOCTH M3MEHEHMS paruyca aTOMOB XUMUUYECKUX
9JIEMEHTOB, METAIMYECKUX M HEMETaAJIMUECKHX CBOMCTB
10 Tpynnam U IepHoJiaM.

3nauenue [leproauueckoro 3akoHa Jyisi pa3BUTHS HAYKU U
npaktuku. /. 1. MenaeneeB — yuéHslii, neaaror u
rpaKJIaHUH

O06o0mmenrne W cHCTEMaTH3allMsl 3HaHHUH M0 TEME.
ITPOBEPOYHAA PABOTA

HMoHHas xuMuueckas CBI3b

25 "enens

26 Henens

26 wenens

27 "Henensd

27 "Henens

28 Henens

28 Henend

29 uenens

29 "Henens

30 Henmens

bubmmoreka [{OK
https://m.edsoo.ru/00ad9ela

bubmmoreka [{OK
https://m.edsoo.ru/00ad9ffa

bubmmoreka [{OK
https://m.edsoo.ru/00adas52c

bu6moreka [IOK
https://m.edsoo.ru/00adas52c

bu6moreka [IOK
https://m.edsoo.ru/00ada342

bu6moreka [IOK
https://m.edsoo.ru/00adabbc

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c¢

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




60

61

62

63

64

65

66

67

68

3JIGKTpOOTpI/IIIaTeJII)HOCTI) aTOMOB XUMHNUYCCKHX 3JICMCHTOB

KoBanentaas HCMOJIAIPpHAA XUMHUYCCKaAsA CBA3b
KoBanenTHas MOoJIsApHasd XUMHUYCCKas CBA3b

CreneHp OKUCIEHUS

OKHUCIIMTEIEHO-BOCCTAHOBUTEIILHBIE pCaKknuu. Hpoueccm
OKHCJICHHA 1 BOCCTAaHOBJICHHUA

OKHUCIUTEN U BOCCTAHOBUTEIU

KonTpoabHas padora N24 mo Teme

«CTtpoenue atoMa. XUMHYECKAsl CBA3b)

PeseprubIit ypok. O6001IEHNE U CHCTEeMaTH3aIMs 3HAHUN
1o teme «CTpoeHue aroMa. XMMUYECKas CBSI3b»

PeszepBubIit ypok. O6001IIEHNE ¥ CHCTeMaTH3aIKs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

30 "Henensa

31 wemens

31 Henens

32 Henend

32 Henend

33 penens

33 wemensa

34 uenensa

34 yenensa

bubmmoreka [{OK
https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
https://m.edsoo.ru/00adae28
bubmmoreka [{OK
https://m.edsoo.ru/00adb076
bubmmoreka [{OK
https://m.edsoo.ru/00adb076
bu6moreka [IOK
https://m.edsoo.ru/00adb486
bu6moreka [IOK
https://m.edsoo.ru/00adaab8

bu6moreka [IOK
https://m.edsoo.ru/00ad9cb2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6




10 KVIACC

N©
n/n

10

Tema ypoka

[Tepuonnueckuii 3akoH. [leproanueckas cucrema
xumudeckux aneMmeHnToB J[. . Meneneera
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XUMUYECKHUX
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB

Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX
BEIIECTB

Bubpl XuMU4eckoi CBSI3M U TUIIBI KPUCTAJUTMYECKUX
pemETOK

KonTposasnas padora N21 no teme «IloBTOpeHue u
yriyOJieHue 3HaHWH OCHOBHBIX Pa3fesioB Kypca 9 kimacca»
Knaccudukanus XuMudecKuX peakiuii Mo pa3aundHbIM
MpU3HaKaM

[TonsiTue o ckopocTu XUMUUYECKo# peakiuu. [Tonstue o
TOMOTEHHBIX M T€TEPOTE€HHBIX PEaKIMIX

[TonsiTue 0 xXuMHUYeCcKOM paBHOBEeCHHU. DaKTOPHI, BIUSAIOIIUE
Ha CKOPOCTh XMMUYECKOUN peaKUK U TOJI0KECHUE
XUMHUYECKOTO PAaBHOBECHS
OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU
.DIeKTPOHHBIN OaTaHC OKUCIUTENHFHO-BOCCTAHOBUTEIHHOM

pCaKkIuu.
Teopm[ BHCKTpOHHTquCKOﬁ JUCCOoIMalu.
3J'ICKTpOJ'II/ITLI U HEIJICKTPOJIMTHI. KaTI/IOHBI, AHHOHBI.

KoanyecTBo yacoB

Bcero KP

1P

Jara
HU3yUYeHus:

1 Henmens

1 MHEmEIS

2 "Hexensa

2 Hexens

3 genens

3 Henensa

4 guenens

4 uenens

5 Henens

5 Henens

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchbl

bu6mmorteka [IOK
https://m.edsoo.ru/00adb59e
bu6moreka [IOK
https://m.edsoo.ru/00adb6b6
bu6moreka [IOK
https://m.edsoo.ru/00adb7e2
bu6moreka [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0
bu6moreka [IOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

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

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68




11

12

13

14

15

16

17

18

19

MexaHuzm Jucconmanmy BCUICCTB € PA3/IMUHBIMU BHIaMU
XuMu4eckor cBs3u. CreneHb Aucconuanuu. CuibHBIE H
ci1abble SIEKTPOITUTHI.

Peakuuu noHHoro oOMeHa. Y cioBus IPOTEKaHUs peaKiuil
HMOHHOTO OOMEHa, MOJTHBIE U COKpAIICHHbIC HOHHBIC
YPAaBHEHUs pEaKIHil.

XUMHYecKre CBOMCTBA KUCIOT M OCHOBAHUI B CBETE
MPEACTABICHUH 00 AIMEKTPOIUTHIECKON AUCCOIMAIIUH.
KadecTtBeHHBIC peakiiy Ha HOHEI.

XUMHUYECKHE CBOMCTBA COJICH B CBETE MPECTaBICHUN 00
ANEKTPOJUTUYECKON Jucconuanuu. KauecTBeHHbIE peaKkIuu
Ha WOHEL. .

[TonsiTue o ruapon3e coei

O00011eHre U cucTEMaTU3aINs 3HAHUI

ITpakTuueckas padora N2 1. «Pemrenue
AKCHEPUMEHTAIbHBIX 33124

KonTposbHas padora NO2 no Teme « IeKTpoTuTHISCKas
nucconuanus. XUMHYECKUe Peakiii B pacTBOPax»
OO6mas xapakTepucTuka ranoreHoB. OcoOeHHOCTH
CTPOEHUS aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHUS.
Crpoenue u ¢pusnyeckre CBOWCTBA IPOCTHIX BEIIECTB —
rajoreHoB. XMMHUYECKHE CBOMCTBA HA IPUMEpPE XJI0pa
(B3auMoeiicTBHE C METAJUTAMH, HEMETAIIJIAMH, IIET0OYaMHU).
XnopoBojopoa. CoJisiHast KHCIOTa, XUMHUYECKUE CBOMCTBA,
noJy4yeHue, npuMmeHenue. Jleiicteue xjaopa u
XJIOPOBOJIOPO/JIa HA OpraHU3M uesioBeka. BaxkHeliue

6 Henens

6 Henens

7 Henens

7 "Henend

8 Henens

8 Henens

9 "Henena

9 Henena

10 HEenens

bu6mmorteka [IOK
https://m.edsoo.ru/00add448

bu6mmorteka [IOK
https://m.edsoo.ru/00add5d8

bu6moreka [IOK
https://m.edsoo.ru/00add8b2

bu6moreka [IOK
https://m.edsoo.ru/00add9d4
bu6moreka [IOK
https://m.edsoo.ru/00addd12
bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

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

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104




20

21

22

23

24

25

26

27

28

29

XJIOPUJIBI U UX HAX0XKJAECHUE B IPUPOJIE.
[Ipaktuyeckas padora N2 2 o teme «llomydenue comnsHOM
KHUCJIOTbI, U3y4EHHUE €€ CBONCTB

Boruncnenus no ypaBHEHUsIM XUMHUYECKUX PEaKLUi, €Cliu
OJIMH U3 PEareHTOB JJaH B U30bITKE

O6u1as xapakTeprcTuKa 31eMeHTOB VIA-TpyIIbL.
Oco0eHHOCTH CTPOEHHS aTOMOB, XapaKTEepPHbIE CTENIEHU
OKHUCJIEHHUS

AnnotponHsie MoupuKanuu cepbl. HaxoxaeHue cepol U eé
coeMHeHn# B nipupoae. uznueckue U X MUUECKUE
CBONCTBA CEPBI

CepoBosiopo, CTpoeHHe, (PU3NUECKue U XUMUYECKUE
CBOMCTBa

Oxcuppl cepbl Kak MPEICTaBUTENN KUCIOTHBIX OKCUIOB.
Cepnas kuciora, GU3NIECKUEe U XUMHYECKHE CBOMCTRA,
npuMmeHeHne. Coiu CepHOM KUCIIOThI, KaY€CTBEHHAS
peakuus Ha cylb(paT-HOH.

XUMHYECKUE PEaKLUH, JIEKAIIUE B OCHOBE
IIPOMBIIIJIEHHOTO CII0CO0a MOJYyYEeHUsI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsI3HEHUE OKPYXKAIOUIEH Cpebl
COCIMHEHUSIMH CEPBI

Brrunciaenue maccoBoit J0JIM BbIXOJa ITPOAYKTA p€aKInun

OO01as XxapakTeprucTUKa AIEeMEHTOB V A-TpyIibl. A30T,
pacmpocTpaHeHue B mpupoje, Gu3ndeckue u XUMHUIECKUE
cBoiictBa. KpyroBopot a3ora B npupo/e.

AmMUak, ero (pu3nYecKue U XUMUYECKHe CBOWCTBA,
MOJYy4YeHUE U IPUMEHEHUE

10 Hemens

11 "Henensa

11 Henens

12 Henens

12 senens

13 Henensa

13 Henensa

14 muenens

14 uenens

15 Henens

bu6mmoreka [{OK
https://m.edsoo.ru/00ade348
bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edsoo.ru/00ade802

bu6moreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adeea6

bu6mmoreka [JOK
https://m.edso0.ru/00adf004
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[Ipaktugeckas padora N2 3 mo teme «IlonyueHne ammuaxa,
W3yYEHHE €TI0 CBOMCTB)

YTJICKHUCJIOTO I'a3a. KauectBenHnas pcaKkuus Ha Kap6OHaT—

HOH

15 wemens

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

A30THas KHACIIOTa, €€ MOJydeHne, PU3NIECKUe 1 16 nenens
. bubnuorexa [JOK
XHUMHYECKHE CBOMCTBA (00IIMe KaK MPEJICTAaBUTENS Kilacca
https://m.edsoo.ru/00adf306
KHUCJIOT U CIIeIU(UIECKHE)
Hcnonb30BaHME HUTPATOB U COJIE AMMOHUS B KAYECTBE 16 Henens
. bubnuotexa [JOK
MUHEPATBHBIX YA00peHU. XUMUYECKOE 3arpsi3sHEHNE
. https://m.edsoo.ru/00adf518
OKpYXalollen cpeibl COSAMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u pocdopnas kuciora, 17 nenenst
. bubnuorexa [JOK
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, MTOTYICHHE,
https://m.edsoo.ru/00adf68a
MIPUMEHEHHE
Hcnonws3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX 17 Henens bubnuorexa [JOK
ynoOpeHuit. 3arpsi3sHeHHe MPUPOTHON cpenbl hochaTamu https://m.edsoo.ru/00adfc20
O6mras XapaKTEePUCTHUKA AJIEMEHTOB IVA-rpynmsi. 18 Henens
OcoOeHHOCTH CTpOEHHSI aTOMOB, XapaKTepHbIE CTENEHU
OKHCJICHUS.
OO61mas XapaKTepHCTUKA 2JIEMEHTOB [V A-rpymsl. bubnmorexa LIOK
Yrnepon, aluioTponHble MOAU(UKAIINY, PACTIPOCTPAHEHHE B https://m.edsoo.ru/00adfdc
npupoe, Gpu3nuecKrue u XuMU4eckre CBONCTBA.
Ancop6uusi. KpyroBopoT yriepoaa B nmpupoe
Oxcuppl yriaeposa, ux pusndeckue U XMMHYECKUe 18 nenens
. bubmuoreka [JOK
CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuoM yriepona (IV)
VYronpHas KUCJIOTa U €€ COJU, UX (PU3UYEeCKHe U 19 nenens
. bubmuoreka [JOK
XUMUYECKHE CBOMCTBA, MOJYyUYEHUE U IPUMEHEHUE.
https://m.edsoo.ru/00ac006¢c
KauecTBeHHas peakiys Ha KapOOHAT-HOHBI
I[Tpaktuueckas padora N2 4 1o teme "IMonyuenne 19 nenenst

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027¢e
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44

45

[lepBoHavanbHBIE OHATHS 00 OPTAHUYECKHUX BEIECTBAX
KaK O COeIMHEHHSIX YTiepoia

Kpemuuii, ero ¢Qusnueckue u XUMUYECKHE CBOMHCTBA,
nosydeHne u npuMmeHeHune. CoOeTUHEHUS KpEeMHHS B
npupoje. O6mue npencrasieHus 00 okcuae kpemuus (IV)
U KpeMHHEBOH kuciore. CHIIMKATHI, UX HCIOJIh30BaHUE B
ObITy,  MEOUIMHE, MPOMBIIUIEHHOCTU.  Baowcnetiwue
cmpoumenvHble Mamepuabl: Kepamukd, CmeKio, YemeHm,
bemon, orcene30b6emon. IIpobnemoi be3onacHo2o
UCNOIb308aHUSA CMpoUmenbHblxX mMamepuanos 8
NOBCEOHEBHOU HCUZHUL.

[TpakTaeckas padora N2 5. Pemenue skcriepuMeHTATBHBIX
3aja4 1o Teme «BaxHeire HeMeTaIbl U UX COSAMHEHUSD)
KonTposasnas padora N23 no teme «BaxHewmue
HEMETAJLIbl U UX COCTUHEHUS

OO01as XxapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB —
METaJJIOB Ha OCHOBAaHMU WX nosioxkeHus B [lepuoauueckoit
cucteMe xumudeckux 3meMeHnToB /. Y. Menaeneesa u
cTpoeHust aromoB. CTpoeHHne MeTaioB. MeTtainnueckast
CBSI3b M METaJNINYecKasi KpUCTAJUIMYECKas peleTKa.
Ou3nyecKkue CBONCTBA METAIIJIOB.

XUMUYECKHE CBOWCTBA METAIJIOB. DIIEKTPOXUMHUYECKUN Psift
HaAMpPSLKEHUN METaIJIOB

O0u1re cnocoObl mosrydeHus: MetamioB. CriaBsl (cTansb,
YYyT'yH, JIOPATIOMUHUHN, OpOH3a) U UX TPUMEHEHHUE B OBITY U
MIPOMBIIITIEHHOCTH. BEIUKCIeHHSI TT0 YpaBHEHUSIM
XUMHUYECKUX PEaKIU, €CIIU OJIUH U3 PEareHTOB COJIEPKUT
puUMecH

20 memens

20 "emens

21 menens

21 Henensa

22 "enensd

22 "enens

23 uenens

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae080a

bu6moreka [IOK
https://m.edso0.ru/00ae0bf2

bu6moreka [IOK
https://m.edso0.ru/00ae0el 8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156
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[TonsiTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI
3aLUTHI KX OT KOPPO3UH.

[Ilerounble MeTauIBL: NTOJIOKEHUE B [Ieproaudeckoit
cucTeMe XuMu4deckux asemenToB JI. M. Menneneena;
CTpOEHHUE UX aTOMOB; HaX0KJIeHUE B npupoje. Puznyeckue
1 XUMHUYECKHE CBOMCTBA (HA MpUMeEpe HATPUSI U KaJIHsl).
Oxcupl U TUIPOKCHIBI HaTpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COEAUHEHUN.

Illenouno3eMeNnbHbIE METAIIIBI — KAJIBIIUK U MarHui

Baxxnenmme coeTUHESHNS KaJIbITHS
O0001IeHre U cucTeEMaTU3alis 3HAHUN

JKéctkocTh BOMIBI M CIOCOOBI €€ yCTpaHEHUS

[TpakTuaeckas padora N2 6 mo Teme "XKECTKOCTh BOJIBI 1
METO/Ibl €€ yCTpaHeHus"

AmomuHuil: mnonoxkenue B Ilepuogmyeckoid cucreme
xumuueckux onemeHtoB [[. WM. MengeneeBa; crpoeHue
aToMa; HaXxoXJeHue B npupoje. Gu3nyeckue 1 XUMUUIECKUE

CBOMCTBA aJIFOMHAHUS.
AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA

Keneszo: nmonoxenue B [leproanueckoit cucreme
xuMuueckux anemeHToB 1. 1. Menneneesa; ctpoenue
aToOMa; HaXOXKJIeHHUE B nipupoae. Pu3nueckue U XUuMHUIECKUE

CBOMCTBA KeJe3a.

Oxcuppl, ruapokcuisl u conu xenesa (11) u xenesa (I11)

23 "enens

24 uenens

24 uwenens

25 Henensd

25 Henensd

26 Henens

26 Henens

27 "Henens

27 uenensd

28 Henens

28 Henens

29 "wenens

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1278

bu6mmoreka [{OK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael14b2
bu6mmoreka [IOK
https://m.edsoo.ru/00ael 5e8
bu6moreka [IOK
https://m.edsoo.ru/00ael5e8

bu6moreka [IOK
https://m.edso00.ru/00ae1 886

bu6moreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael c64

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1d86

bu6mmoreka [JOK
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O0001IeHME U CUCTEMATU3ALUS 3HAHUM

[TpakTaeckas padora N2 7. Pemenue skcriepuMeHTATBHBIX
3a7a4 1no teme «BakHelme MeTajlyIbl U UX COCTUHEHUSD)
Brrunciienus no ypaBHEHHSIM XUMHYECKUX PEAKIINM, €CIU
OJIMH U3 PEareHTOB JJaH B U30bITKE WIN COJIEPKUT IPUMECH.
Beruncnenus MaccoBoM 10 BBIXOJA NPOAYKTA PEAKIIMHI

OO000IIIEHNE U CUCTEMATH3aIlNs 3HAHWH

KonTtponeHas padora N4 o teme «BakHelme MeTaubl
M UX COCIUHECHHU

HoBsie maTepuansl 1 TexHOJIOTMU. BemecTBa u Marepualibl
B ITOBCEIHEBHOM KU3HHU YEIOBEKA

OCHOBBI 3KO0JIOTUYECKON TPaMOTHOCTH. XUMHUUYECKOE
3arpsi3HEHUE OKpYKaromel cpenbl (peaenpHas
nomyctuMas KoHteHTparus Bemiects — [1JIK).

Ponp xumMuu B PEHICHUH SKOJIOTHYECKUX HpO6J’I€M

Xumus u 310poBbe. besonacHoe ucnonb30BaHue BEIIECTB U
XMUMHYECKUX peakuuid B ObITy. [lepBas momomb mpu
XMUMHUYECKUX OKOTax U OTPaBIICHUSIX.

O000111eHIE U CUCTEMATHU3AIUS 3HAHUN

O000111eHIE U CUCTEMATHU3AIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

29 wenens

30 "Henensa

30 nenens

31 Henens

31 menens

32 Henens

32 Henensa

33 Henensa

33 Henensa

34 uenens

34 uenens

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmorteka [IOK
https://m.edsoo.ru/00ael 750

bu6moreka [IOK
https://m.edsoo.ru/00ae3£50

bu6moreka [IOK
https://m.edso0.ru/00ae4270

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0dOa

bubnuoreka [JOK
https://m.edsoo.ru/00adb33c
bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IIPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» Xumus / I'abpuensa O.C., , AkimonepHoe obiectBo «M3marensctBo «IIpocBemienHue

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

Xumus. 8-9 knaccel. Juaakrudueckuit Mmarepuani. Panenkuit A.M

Xumus. 8-9 knaccel. 3aauHuK ¢ «nomoiHukom». ['apa H.H., Tabpycesa H.H.
Xumus.8-9 kinacc. BuaeogeMoHcTpauu.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
» MWMsnparensctBo «lIpocBenieHne» www.prosv.ru
®enepauust HTepHeT-00pa3zoBaHus, ceTeBOE 00bEIMHEHNE METOAUCTOB WwWW.som. fio.ru

Poccuiickas Bepcust MexIyHapoaHOTo npoekTta CeTh TBOPUYECKUX yUHUTENeH it-n.ru

Poccuiickuii o6meo0paszoBatenbHbii [Topranm www.school.edu.ru

Enunas xomnekmus nudpoBeix 00pa3oBaTeabHBIX pecypcoB www.school-collection.edu.ru

* Poccuiickas anekTpoHHas mkona resh.edu.ru
* bubmmoreka [IOK



MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330B3HI/IH

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE TTOHSATHUS»

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX MOHATHUI: aToM,
MOJIEKYJIa, XHUMHUYECKHH DSJEMEHT, IPOCTOE BEMIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTEIIbHAs aTOMHAsi W MOJICKYJSIpHAsE Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas IOJS XHMHYECKOTO
JJIEMEHTa B COEAUHEHHHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peakius,
KIaCCU(UKAIIUSA  PEAKIHMA:  PEakIuu  COCAUHCHHS,  PCaKIuu
pa3OKEHUs, pEaKkIMH 3aMEIIeHUs, peakuud OOMeHa, JK30- H
SHIOTEPMHUUYCCKHE PEAKIUHU, TEIUIOBOM 3(PQeKT peakimuu, pacTBop,

MaccoBasi 10151 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIHsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKHUX MIOHATHH H

IPUMCHATH O3THU NOHATHUA IMPHU OIIMCAaHNU BEHICCTB U UX npeBpameHnﬁ

1.3

HCIIOJIB30BaTh XHUMHNYECCKYI0O CHMBOJIMKY MJIsI COCTAaBJICHHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUMA MacCChbI BCIIECTB,
IIOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O YY€HHA, 3aKOoHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTb XUMHUUYCCKUC PCAKIUH (HO Yucily M COCTaBy

YUYaCTBYIOIIMX B PeaKkIMH BELIECTB, 110 TEII0BOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MacCChl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JICMECHTA IIO (I)opMyne

COEIMHEHMS,

1.9

BBIYUCIISITh MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPC




1.10

MPUMEHATh €CTECTBEHHOHAYYHBIC METOJIbI TIO3HAHMS — HAOJIO/ICHUE,
W3MEpPEeHUe,  MOJCIMPOBAHME,  JKCHEPUMEHT  (peaJibHbId U

MBICJIEHHBIH)

[To Teme: «BaxHelmue npeacTaBUTEIM HEOPIraHUYECKUX BEIIECTBY

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUUYCCKUX TTIOHSTHH: OKCHun,

KncCJj0Ta, OCHOBaHHEC, COJIb

2.2

ONpCACIIAATh NPUHAMIC)KHOCTL BCHICCTB K OHp@I[@JIéHHOMy KJ1aCcCy

coeMHeHul no popmyaam

2.3

KJIacCU(PHUITUPOBATh HEOPTAaHUYECKUE BEIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XWMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEpXKJasi ONHCAaHUE MpPUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU MPOTCKAHUA XUMHYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeZIoBaTh MpaBHJAM TIOJb30BAHUS XHUMHYECKOH TOCYyIOW U
7abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKEe IpaBUjaM OOpAICHHUS C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU TII0 BBITIOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB MO TOJIYYCHUIO M COOMpPAHUIO
ra3zo00pa3HbIX BEMIECTB (BOJAOpPOJA M KHUCIOPOa), MPUTOTOBJICHUIO
pacTBOpPOB C OMpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH U MPOBOIUTH XUMUYECKUE IKCTIEPUMEHTBI T10
pacro3HaBaHWIO PACTBOPOB IIEIOYEH M KHCIOT C TOMOIIBIO

WHIUKATOPOB (JIakKMYyC, (heHOoI(PTaNICHH, METHIIOPAHK U JIPYTHE)

2.7

IIPOBOIUTH paC‘IéTH 0 YpaBHCHUIO XUMHWYECKOH pe€aKkuuun

Ilo Tteme: «llepumomuueckuit 3axkoH u Ilepmoauyeckas cucrema
xuMuueckux sieMeHToB JI. M. MenneneeBa. CTpoeHuE aToMoOB.

Xumunaeckas cBsi3b. OKHCINTENHFHO-BOCCTAHOBHUTEIIHLHBIE PCaKIuu»

3.1

pacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSATHM: AApPO aToMma,
BHGKTpOHHLIﬁ clIon aTomMa, aToMHasda Op6I/ITaJ'IB, paauyc aroma,
XUMHUYCCKas CBA3b, IOJIPHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPULIATCIIBHOCTb, HOHHAaA CBsA3b, HWOH, KaTUOH, A4aHHOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/ILII/IpOBaTL XUMHNUYECCKHUEC 3JICMCHTHI




33

ONMCHIBATh M XapaKTepu3oBaTh TabnnuHylo Gopmy Ilepuonndeckoit
CUCTEMBbl XMMMUECKHUX D3JEMEHTOB: pa3iudaTh IOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u «mobounas mnoxarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE Nneprnoabl

34

packpsiBaTh cmbich Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpI/IOI[PIquKOﬁ 3aBHCHMOCTH CBOMCTB
XUMHUYECCKHUX DJJIEMCHTOB OT HUX IIOJOXKCHHSA B Hepnonnqecxoﬁ

CHUCTEMCEC

3.5

COOTHOCUTH  O0O3HAueHus, KOTOpbIE HMEITCI B  Tabiuue
«Ilepnognyeckass  cucreMa  XUMHYECKMX  sneMeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMUYECKUX DJIEMEHTOB (COCTaB W 3apa] sjapa, oOliee 4YHciIo

ANIEKTPOHOB U paclpeeNeHHue X MO MEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA OJIEMCHTOB B 6I/IHapHI)IX

COEIUHEHUIX

3.7

OTIPENeNATh BUJ XHMHUYECKON CBsI3UM (KOBaJeHTHas W HOHHAas) B

HCOPraHNM4CCKUX COCANHCHUAX

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

1

I1o Teme: «BeniecTBo 1 XUMHYECKast pEaKkuus»

1.1

pPacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHX TOHATUH: pacTBop,
ANEKTPOJIUTHI, HEIJICKTPOJIUTHI, AIIEKTPOJIUTHYECKAs AUCCOIUAINS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
obpaTtumble u HeoOpaTUMBbIe peaxiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIHHbBIE peaxiuu, OKHUCJIHTEIb,
BOCCTAaHOBUTENb, OKHCIEHHE U BOCCTAHOBJIGHHE, aJIOTPOTMHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBaJGHTHAs, HWOHHAs,
METaJIIN4ecKasi), KpPUCTAIJIMYECKas pemérka, CIUIaBbl, CKOpPOCTb

XUMHUYECKOU pCaKkuuun

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U

IMPUMCHATDH 3TU MOHATHS ITPU OINMUCAHUHN BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJISITb YPABHCHHA BHCKTPOHHTHHCCKOﬁ JUucconuanun KHCIIOT,

LIeJI0Yed U COJIEH, IOJHBIE U COKPALIEHHBIE YPABHEHHUs pEaKLUH




HOHHOI'0 0OMeHa

1.4

PaCKpBIBATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

IIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX pPEeaKLMi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKON PEaKLIUH

Ilo Temam: «Hemertamnpl M UX coeauHeHUs» U «MeTaUibl U HX

COCAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CTICHU(PHIECKIE XUMHUECKHIE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHMCAHUE
MpUMepPaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEAKIINT

2.2

COCTaBJIATh YpaBHCHHA pCaKHHﬁ, MNOATBCPKAAOIINX CYIICCTBOBAHUC

TEHETHYECKO CBS3H MCKIAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXHOCTH MPOTCKAHUA XHUMHNYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX
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ClIeZIoBaTh MpaBHJAM TIOJb30BAHUS XHUMHYECKOH TOCYyIOW U
7abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKEe IpaBUjaM OOpAICHHUS C
BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKIHUSMHU TII0 BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO U COOUpPaHUIO

ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKHCIIOTO Ta3a)

2.5

NPOBOJUTHh PEAKIMH, TOJTBEPKIAIOIINE Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATh OMNBITHBIM IYTEM XJIOPU-,
Opomun, wWomua, kapOboHar, Qocdar, cunmkar, cymnbdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WMOHBI H3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIIHEC B BOOAHBIX pACTBOPAX HCOPIraHNMYCCKUX BCUICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pacKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKHUX TTOHSATUM: HI[K

BCUICCTBA, KOPPO3UA MCTALJIOB

3.2

IIPUMCHATH OCHOBHBIC OIICpaluU MBICIIMTEJIBHON JE€ATEIbHOCTH —
aHaJIM3 W CHHTEC3, CpPABHCHUC, 0606H_ICHI/IC, CHUCTCMATHU3allHuIO,
BBIABJIICHUC TPUYHUHHO-CICACTBCHHbBIX CBA3EH — 7 HN3YUCHUA
CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC
MECTOAbI IIO3HAHHUA — Ha6JIIOI[CHI/Ie, HU3MCPCHUC, MOJACIIMPOBAHUC,

IKCMIEPUMEHT (pealbHbI U MBICTICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KU3HM YE€JIOBEKA. XHUMHUSA B CUCTEME HayK.
Tena u BemiecrBa. Pu3znyeckue CBOMCTBA BEIIECTB. ATperatHoe COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHus: cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuyeckne dneMeHThbl. CHMBOJB  XUMHYECKHX

1eMeHTOB. [IpocTeie U c10XkKHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHasg — Macca.
OtHocuTenbHAsE MOJIEKYIIIpHAs Macca. MaccoBas JoJIs XMMHYECKOTO 2JIEMEHTa

B COEIMHEHUH

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHClIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacu€rsl mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHMUS. XUMUYecKas peakuus U e€ MpPU3HAKMU.
3aK0H COXpAaHEHHS MAcChl BEIIECTB. XUMHYECKHe ypaBHeHUs. Knaccudukarus

XMUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOW MOCYI0M, C TIPaBUIIAMHU
pabotel B Jaboparopud W TOpuéMamMu OOpaimieHuss ¢ J1abopPaTOPHBIM
00OpyJOBaHHEM, H3Y4CHHE W OINUCaHHE (U3UYECKUX CBOWMCTB 0O0pasloB
HEOPraHMYECKUX BEIICCTB, HaOMoJcHHe (U3nYeckux (IUIaBJIICHHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYNKE, KMIIEHUE W KOHJCHCAIIMS BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, NPOKAIMBAHHE MEIHOH  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KUCJIOTOW) SIBICHWN, HaONIOJIEHUE W OMHUCAHHE
OPU3HAKOB TMPOTEKAaHWsS XUMHUYECKMX peakiuid (pa3jokeHHe caxapa,
B3aMMOJICHICTBE CEPHOM KHUCIOTHl C XJIOPHIOM Oapusi, pa3iokKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kejle3a C PACTBOPOM
conmu meau(Il), mzyuenue cnocoboB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTa,
¢bunbTpOBaHUE, BHIMApUBAHUE, MUCTWILISAIMS, XpomaTorpadus), MpoBeAcHUE

OYUCTKH HOBapeHHOﬁ COJIH, Ha6J'IIOIICHI/IC " OIIMCAaHHUC PE3YJIbTATOB IMIPOBCACHUA




OIIbITa, WJUIIOCTPUPYIOLIECTO 3daKOH COXpPAaHCHUSA MACChbl, CO3JaHUC MoOJeIeH

MOJIEKYJ (IIapOCTEPIKHEBBIX)

Baxueline npeacTaBUTENIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kucimopony — amemMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, GuU3NYecKrne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcuapl. IIpumenenue kuciaopoaa. CriocoObl
IOJY4eHUsT KHCIOpoAa B Ja0OpaTopuu M INPOMBIIIIEHHOCTH. KpyroBopot

KHcIopoa B pupoae. O30H — aloTponHast MoAU(UKALMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUECKON peakluu, TEPMOXUMHUECKNE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroib U METaH. 3arps3HeHne BO3yxa,

yCcUJIEeHUE MTAPHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOIO CIIOs

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxokJIeHne Boaopoaa B NPHPOJE,
¢usnueckre M XUMHUUYECKHE CBOMCTBA, IPHUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnorte!l u conu

2.4

MoutsipHblii 00BEM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM

2.5

®dusnyueckue CcBOWcTBA BOJbl. Boma kak pactBopuTenb. PacTBOpBL
Haceiiennbple 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 40Jisi BelleCTBa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpOB B MPHUPOJE M B KU3HU 4elioBeka. KpyroBoport
BOJbI B NpPUPOAE. 3arps3HEHHE MPUPOIHBIX BoA. OxpaHa U OYHMCTKa

IMPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuabl. Krnaccudukarus
OKCHUJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. dusnueckne M XUMUYCCKHE

CBOMCTBA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM U HEPACTBOPUMBIE
ocHoBanus. Homenkiiatypa ocHoBaHuid. @U3n4ecKue U XMMHUYECKHUE CBOWCTBA

ocHoBaHui. [loyueHne ocHoBaHuUi

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznyueckue u
XUMHYECKHE CBOMCTBa KuUCIOT. Psan aktuBHoctu MetauioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coneil. ®U3NYECKHE M XMMHUYECKHUE CBOMICTBA COJEH.

ITony4yenue coie

2.10

I'enetnueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COCIMHEHUN




2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpPEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOPOJAA, HAOIIOAEHUE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M NpEKpallleHus: TopeHus (Ioxapa), 03HaKOMJIEHHUE C
oOpa3llaMM OKCHJOB M OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bojiopoaa ¢ okcugoMm Menu(Il) (Bo3MOKHO MCIIOIB30BaHUE BHUIEOMATEPHATIOB),
HaOnroeHne O0O0paslloB BEIIECTB KOJMYECTBOM | MO, HCCIEI0OBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aHUMOJEHCTBHE BOJABI C METaulaMU (HATPUEM M KaJbLUEM)
(BO3MOXHO HCHOJIb30BaHUE BMJIEOMATEPHANIOB), OIpPEAEICHHE pPACTBOPOB
KHCIIOT M IIeJ0o4Yel C TOMOIIbI0 HHAWKATOPOB, HCCIENO0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIAcCOB, HAOIIOACHHE W3MEHEHHS
OKpackl MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoyell, Hu3ydyeHue
B3aumoeiictBus okcuna meau(ll) ¢ pacTBopoM cepHON KHCIOTHI, KHUCIOT C
METaJUIaMH, PEaKIMii HEUTpaIn3alKu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajula JpPyrMM M3 pacTBOpa COJIM, pEeUIeHue
JKCIIEPUMEHTANIBHBIX 3a/ad MO0 TeMe «BaxHelnme Kiaacchl HEOPraHWYECKHUX

COEIUHEHUI

[Tepuoanueckuii 3akoH u [lepuoandeckasi cucTreMa XUMHUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKas! CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINMHN

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUYECKUX 3ieMeHTOB. [lonstue o
IPYNIax CXOJHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENbHbIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yiT amdoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepunoanueckuit 3akoH. [leproanyeckas cucreMa XUuMHUYECKUX 31eMeHToB [[. .
Menneneena. KopoTtkonepuoanas H JUTMHHOTIEPHUOTHAS hopMbI
[lepuonnueckont cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3AYECKUN CMBICIT TMOPSAKOBOIO HOMEpA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA
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CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX AAep. H3oTomHI. 3HCKTpOHLI. CTpOGHI/Ie
OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB

[Tepuonnueckon cucremnl /.M. MenneneeBa. XapakTepucTuka XUMUYECKOTO




3JIEMEHTA 10 €ro nojoxeHuro B [lepuoanyeckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHHUs paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TpyNIaM U IIEpUOAAM.
3nauenue [lepumonmueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. [[.M. MenpaeneeB — y4€Hbld U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJdspHAasT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTGHLHOCTI) XUMHUYECKUX dJIEMEeHTOB. MloHHas CBA3b

3.6

Crenenpb okucieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3Yy4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCHCTBHE THUIPOKCHIA LHHKA C PACTBOPAMM KHCIOT H
[IeJ04Yel, TPOBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluu pas3iokeH!sl, COETUHEHUS)

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xummnyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4ecKux 3neMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JeMeHTOB B Ilepmoanueckoii

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XAMHYECKOH CBs3H. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I
H BUOa XUMHWYECKOH CBS3H. KJ'IaCCI/Iq)I/IKaI_II/IH U HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (MG)KIIYHapOI[Haﬂ u TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMICTBA BCIICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCHHHCHHﬁ,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XuMUYeCKUX peakluid 10 pa3iuyHbIM IpU3HaKaM (TI0 YUCITy U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMU BEIIECTB, MO TerioBoMy 3¢ddekry, mo
U3MEHEHMIO CTeNeHeN OKMCIEeHHS XMMHUYECKHX 3JE€MEHTOB, M0 0OpaTHUMOCTH,
[0 y4acTHUIO KaTalu3aropa). OK30- M DHIOTEPMHUYECKHE pPEaKluHu,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHYIECKOM pcaknuu




1.4

[TonsiTue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUECKUX peakiusx. [lonstue o
TOMOTEHHBIX U I'€TEPOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM PaBHOBECHM.
@DakTOoppl, BIMAIOIME HA CKOPOCTb XHMHMYECKOM pPEaKUMH M IIOJIOKEHUE

XHUMHYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~PEAaKIUMH € HCIOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPONUTUYECKON AUCCOLMALNU. DIEKTPOJIUTHl U HEAIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMmuueckol cBszu. CreneHs auccounanuu. CUIbHBIE U Cla0ble 3JIEKTPOJIUTHI.
Peakiun nonHoro oOMmeHa. YCIIOBUSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MIOJHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHHs peakunid. CBONCTBAa KHCIIOT,
OCHOBAaHMW ¥ COJEM B CBETe TPEACTABICHUH 00 OJIEKTPOJUTHYECCKON

nucconnanuu. KauectBeHHble peakunu Ha MOHBL. [ToHSATHE O THApPOIU3E CoJIeit

1.7

XUMHYeCKH OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIISIMU KPUCTATINIUYCCKUX
pEmETOK HEOPraHWYECKHUX BEHIECTB — METAUIOB W HeMeTayuioB (Tpadura U
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOW pEaKIuH OT BO3ACUCTBHUS Ppa3IM4YHBIX (DAKTOPOB;
WCCIIEZIOBAaHUE  DJICKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMM  KUCIIOT, WIeJNoYer u coyied (BO3MOXKHO — HCIIOJIb30BaHKE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHMEe OCaJiKa, BBIJCICHHE ra3a,
o0pa3oBaHue BObI); OTBITOB, HIUTFOCTPHPYIOUINX HPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOPEHHE, PEaKIUH pa3jioKCHUsS, COCIUHCHHS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIIUH

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEHUS

2.1

0611[35{ XapPaKTCPHUCTUKA TI'aJIOI'CHOB. Ocobennoctu CTpOCHUA  aTOMOB,
XapaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/Ie u (I)I/I3I/I‘ICCKI/IG CBOMCTBA IIPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBa Ha npumMepe  XJjiopa
(BSaHMOﬂeﬁCTBHC ¢ MCTalllaMH, HEMCTaJlllaMH, H_Ie.]'IO‘laMI/I). XHOpOBOI{OpOI{.
Consnas KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. HeﬁCTBHe
XJIOpa U XJIOPOBOAOPOJa Ha OpraHHU3M YCIIOBCKA. Baxwueiiune XJIOPpUABI U UX

Hax0’JIEHUE B MPUPO/JIE




2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKALNN
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XAMHYECKHE CBOMCTBA. OKCHI[I:I CCPbl KaK MNPCACTAaBUTCIIN
KHCIIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XUMHYECKHE CBOMCTBa
(oOmme Kak MpencTaBUTENs Kilacca KHCIOT M crenuduyeckne). XUMUYECKHEe
peaknuu, JeKalnme B OCHOBE MPOMBIIUICHHOTO Croco0a IMOJydeHHs CepHOU
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ coeMHEHUN B Mpupoje. XUMHUYECKOe
3arps3HEHUE OKPYXKAIOMIEH Cpelbl COCTUHEHUSMU Cepbl (KUCIOTHBIC JIOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHUS

2.3

OO6miasi xapaktepucTuka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
¢duznueckue U XxuMudeckue cBoiictea. Kpyrosopor azora B mpupoe. AMMHAK,
ero (usmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHMS, UX (U3NYECKUE U XHUMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
(du3uYecKkue W XHUMHUYECKHE CBOMCTBa (00mME Kak MPEACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Vcnomb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KaueCcTBe MHUHEPAIBLHBIX YIOOpeHH. XUMUYECKOE 3arpsi3HEHUE OKPYXKarolen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3arpsS3HEHHUE BO3AyXa, TOYBbI

1 BOJIOEMOB)
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®docdop, amnorponHsie Mogudukanuu (ochopa, GuznUecKkre U XUMUYCCKUE
ceoiictBa. Oxcun ¢ochopa(V) u  docdopHas kucinora, (U3UIECKUE U
XMUMUYECKHE CBOWCTBa, monydeHue. lcmonb3oBanue ¢ochaToB B KayecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OO6mas xapakrtepuctuka 31meMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHHUS. YTIUIepOoJ, alJIOTPOIHBIE
MoJIUGUKAIMK, paclpoCcTpaHEHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopor yriaepona B npupoae. Okcuasl yriepona,
uX (U3NYEeCKUe UM XUMHUUYECKHE CBOICTBA, AEHCTBHE Ha YKUBbIE OPraHU3MBI,
HOJIy4eHUE M NMPUMEHEHHe. JKOJIOTHYEeCKUe MpoOIeMbl, CBSI3aHHBIE C OKCUIOM
yrnepoga(lV); rumoresa riao0agbHOrO NOTEIUICHHS KIMMAaTa; MAapHUKOBBIN
spdexT. YronpHas KucioTa U e€ CoiM, MX (PU3MUECKHe U XUMHUYECKHE

CBOﬁCTBa, MOJIY4CHHUEC U MPUMCHCHUC. KauecTBennas pCaKkiusg Ha Kap6OHaT-




noHEI. Mcrnoab3oBaHue Kap60HaTOB B 6BITy, MCIUIUHC, MMPOMBIINUICHHOCTU U

CEJILCKOM XO3IMUCTBE

2.6

[lepBoHauanbHbIE MOHATUS 00 OPraHWYECKUX BELIECTBAX KAK O COCAMHEHHSX
yrieposna (MeTaH, 3TaH, ATWIEH, AalETHJICH, 3TaHOJ, TJIMIEPHH, YKCYCHas
kuciota). Mx cocraB W xumuueckoe crpoeHue. [loHsATHE O OHOJOrHYECKH
BO)XHBIX BEIIECTBAX: JKHpaX, OEJKaxX, YIiIeBOJaX — W HX pPOJIM B JKU3HHU
4eloBeka. MaTepualibHO€ E€IMHCTBO OPraHMYECKHMX UM HEOPraHHMYeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue ¥ XMMHYECKHE CBOWCTBA, IMOJY4YE€HUE H
npuMenenne. CoenuHeHHus KpeMHUsi B npupoje. OO6mme mpeacraBieHuss oo
okcuzae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKAThI, UX UCHOJIb30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTH. BakHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO0, I[EMEHT, OeTOH, Xene300eToH. [Ipobiembr Oe3o0macHOTO

HCIIOJIb30BaHUA CTPOUTCIBHBIX MaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMUYECKUN S3KCIIEPUMEHT: H3ydeHHe OoOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJITHOM KHUCIJIOTBI; IIPOBEICHUE KAaYECTBEHHBIX PEAKIMN Ha XJIOPHJI-
HMOHbI M HAOJIOJEHHE IPU3HAKOB HX IPOTEKAHMs; OIBITHL, OTpaKaroIINe
¢u3nyeckre U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COECAMHEHUH (BO3MOXKHO
UCIOJIb30BAHNE BHIEOMATEPUANIOB); O3HAKOMJICHHE C o0paslamu XJIOPUAOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpasliaMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJICOMATepUANIOB); HAOIOAEHUE Ipoliecca
oOyrimBaHus caxapa IOJ JCHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3yYCHHE XUMHUYECKUX CBOMCTB pa30aBiIeHHON CEpHOM KUCIIOTHI, IPOBEAECHUE
KaueCTBEHHONW peakuuu Ha cyiabdaT-uOH M HaOIIoAEeHUEe IpHu3HaKa e€
IPOTEKaHUs; O3HAKOMJICHHE C (PM3UUYECKUMU CBOWCTBAMHM a30Ta, pocdhopa u ux
COEMHEHUN (BO3MOYKHO HCIOJb30BaHUE BHJEOMATEpUANIOB), 0OpazLaMu
a30THBIX U (ocOpHBIX y10OpEeHuUH; nonyyeHue, cooupaHue, pacrio3HaBaHUE U
U3y4EHUE CBOMCTB aMMMaKa; NPOBEICHHE KAueCTBEHHBIX PEaKLHUil HAa HOH
aMMOHUS U (QochaT-HOH ¥ HU3y4yEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMO/JIeHICTBHE KOHIIEHTPUPOBAHHON a30THOI KUCIOTHI C MeJbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); H3Y4Y€HHE MOJENeH KpUCTAIUIMYECKUX
peméTok anmasza, rpadura, ¢QymIepeHa; O03HAKOMIJIEHHE C IPOLIECCOM
azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM
MPOTHBOra3a; MOJy4YeHHe, cOOMpaHHe, paclio3HaBaHWE W H3YyueHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MpOBEJCHHE KAadeCTBEHHBIX peakiuii Ha KapOoHaT- M

CUJIMKAT-UOHbBI W MU3YYCHHUC IPU3HAKOB HX IMPOTCKAHUA; O3HAKOMIICHHE C




HpOI[yKL[PICfI CHJIMKATHOM MMPOMBIIIJICHHOCTH; PCHICHUC SKCIICPHUMCHTAJIbHBIX

3a71a4 110 TeMe «BakHenine HeMeTauIbl 1 UX COEIUHEHU

Mertannsl 4 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKa XMMUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenuss B Ilepuonnueckoid cucreMe XuMHUYeCKux dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTauloB. MeTauinyeckas CBA3b U
METAJIMYECKass  KPUCTAIIMYECKass pemérka. OJIEKTPOXUMHYECKUH  psij

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOICTBa MeTayioB. OO0Imue crnocoObl MOTy4eHUs
MeTayuioB. [loHATHE 0 KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounsle MeTauIbl: MOJOXKEHHE B Ilepuonnyeckod cuCTEME XUMHUYECKHX
anemeHntoB J[.M. MeHaeneeBa; cTpoeHHE UX aTOMOB; HaXOXKJIEHHE B MPHUPOJIE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIbI U
TUAPOKCUABI HaTpusd M Kanuda. [IpuMeHeHHe UIENOYHBIX METauIoB U HUX

COEeIUHEHNN
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Illenoyno3eMenbHbIE  METaylbl MarHuii W KaJdbLMH:  IIOJIOKCHHE B
[Tepuoanueckoii cucteMe xuMuueckux sneMenToB .. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxXxOXACHHE B Tpupoae. DPU3MYECKHe M XUMHYECKHE CBONCTBA
MarHus W Kajablius. BaxHeilmume coeauHeHUs KaiblHs (OKCHUI, THIAPOKCHII,

coin). KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHU S

3.5

AmoMuHM: TIoNIoKeHue B Ileprommyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
.M. MenneneeBa; CTpoeHHUE aToMa; HaXOXACHUE B mpupoiae. duznueckue u
XUMHYECKHE CBOMCTBA aJIFOMUHHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCUIA

AJIFOMHHMHA

3.6

Keneso: nonoxenue B [lepuoguueckoit cucreMe XuMU4Ieckux anmeMenTos J[. M.
MenpeneeBa; CTpOGHHE aToMa; HaxoXKJIeHHE B mpupoiac. Dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKcuabl, THAPOKCUABI M coiu xkene3a(ll) u

xene3a(Ill), ux cocras, cCBOICTBA U OTyYCHHE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMyi METAIJIOB U CIUIABOB,
uX (U3MYECKUMHU CBOMCTBAMHM;, H3YyY€HHUE PE3yJlbTaTOB KOPPO3HHM METAIJIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0cobeHHoCTeH
B3aMMOJICICTBUS OKCHAA KajdblMsg M HATpus C BOJOM  (BO3MOXKHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJIOB); HCCIeIOBaHUE CBOMCTB KECTKOM BOJBI,




mpoiiecca TOpPEHHUs JKeje3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BaHUE
BHJ/IEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIMN HA HOHBI
(marnus, Kanbius, amoMuHus, nuHka, skeneza(ll) u xenmesa(Ill), memu(Il);
HAO0JIIO/ICHHE U OMMCAHUE MPOIIECCOB OKpAIllMBaHUS IJIAMEHW MOHAMH HaTpHs,
Kausg U Kaiblusg  (BO3MOXKHO  HMCIOJIb30BaHUE  BHUJIEOMATEPHAIIOB);
UCCIICIOBaHNEe aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THAPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3aja4 10 TeMe «BakHeire MeTamibl u

HNX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpena

4.1

HoBeie Matepuanibl 1 TexHOJOTHM. BemiecTBa u marepuanbl B MOBCEIHEBHOMN
JKU3HU 4YeJIOBeKa. XUMHS U 3J0poBbhe. be3omacHoe MCroab30BaHrE BEUIECTB U
XUMUYECKUX peakinuii B ObITy. [lepBast momomip NpH XUMHYECKHUX OXKOTAaX U

OTpaBJICHUSIX

4.2

OCHOBBI  JKOJIOTMYECKOM  TI'PaMOTHOCTH. XUMHAYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1JIK. Pons Xxumun B pelieHNu 3KOJIOTHYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHHMKH YII€BOAOPOAOB (Yrojib, MPUPOIHBIN ra3, He(Th),

MPOIYKTHI UX MEepepaboTKU, UX POJIb B OBITY U MPOMBILILIEHHOCTH

4.3

XUMUYECKUHN IKCIEPUMEHT: U3yuyeHue oOpa3loB MaTepuanoB (CTEKJIO, CIIIaBbl

METaJJIOB, MOJIUMEPHBIE MAaTEPUAIIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3y/bTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAaHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IMIOHUMAaHHUEC MECTa XUMUU CPEAN AJPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHWA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKUX MECTOAaX HCCICA0OBAHHUA BCHICCTB W H3YUYCHHA
XUMHNYECKHX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o ctepax npodeccHOHATBFHON AEITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, 4YTO TO3BOJHUT OOy4aloUIMMCSl paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK HPOGHIBHOTO IMpeaMera

IIpU NEePEeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHEHININE XHMHYECCKUE IIOHATHS: XUMUYCCKHUM DJIEMEHT, aToOM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE U CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas U MOJEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MOJSPHbBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUUd COCIUHEHUs, pPEaKUUu pas3JIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu OOMeHa, TerioBo 3(h(deKT peakuuu, 5K30- U
SHIOTEPMHUUYECKHE PEAKIMH, PACTBOP, MaccoBas A0S XUMHUYECKOTO
3JIEMEHTA B COEIMHEHUM, MACCOBast A0S M MPOLIEHTHAs! KOHLEHTPALUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, BHCKTpOHHHﬁ cioi aToMa, aToOMHas




opOuTanp, pagdyc aToMma, BaJEHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHYECKAs! CBSI3b, IEKTPOOTPULATEIBHOCTD, MOJISIPHASL U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, HMOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT U HEIJIEKTPOJIUT,
JNEKTPOJINTHYECKAsT ~JAUCCOLMALMS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKIuHu,
CKOPOCTh XUMHYECKOW peakumy, kKatanmsarop, IIJIK, xkopposus

MCETaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XHMHH: 3aKOH COXPAaHEHHS MAacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHal 1

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYmuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTBl M CIUIABHI,
MPOIYKTHl TepepadOTKH TPUPOIHBIX HCTOYHHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTs OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHUYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUC HHTCIPUPOBATD XMUMHUYCCKHC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeaMETOB

3.3

HaJIN4MC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peuiceHus y‘Ie6HO—H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O

A3bIKa XUMHUHWU OJI1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YPaBHEHUM  XMMHYECKMX  pEaKUUH; OCHOBAMM  XUMHUYECKOH

HomeHknarypsl (IUPAC u TpuBuaibHoO#)

YMeHue oOBACHATH CBS3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaAKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB MW 3apsja sijapa, oOlee Yucio
9JIEKTPOHOB), pPAaCHpEleICHUEM OHIIEKTPOHOB IO HSHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOIOB, KT U KaJbIUs
IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[lepuognueckoit cucreme (B MaiblX TEpPHOJAX U TJIABHBIX
MOJTPYIINax) U JIEKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue kmaccupuiupoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOpPraHWYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKLINN
8 YMeHue onpeaensTh:
g1 BAJICHTHOCTh M CTENEHb OKHUCJICHHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsil
' HOHA
g2 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUIMYECKOW CTPYKTYpHl B
' COCTUHCHHIX
8.3 XapaKTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIIh
9 YMeHne XapakTepu30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJI, rpaduT, aamas,
9.1 KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kajaud, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOpPOB (BOJA,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPOJ, OKCHAbI M THUIPOKCHJbI
97 metamoB [-ITA rpynm, amromunusi, menu (II), nmnka, xeneza (I u
' 1), oxkcuapr yraepona (II u IV), kpemuus (IV), azora u pocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THasd,
(docdopHas, yroiapHasi, KpeMHHEBasE KUCIOTa U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapakTEpU30BaThb CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHU4YeCKUX BEUIECTB
104 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHue BIUUCITh (IPOBOANUTD PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MaccOBYIO JIOJIF0O XMMHYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEeM Ta30B
" [0 YPAaBHEHUSM XHMHYECKUX PEAKIUH M HAXOAWUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAaHUE) NIPU U3YYECHUH BEIIECTB U
' XUMHYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MPEIIOKUTH ITyTU €€ PEIICHUS
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TMOBCEHEBHOM JKM3HH, MPAaBUIAMH MOBEACHUS B LESIX cOepeKeHuUs
123 3I0pOBb M OKpYXKarolled NPUPOJHON Cpelibl; NMOHUMAHUE Bpena
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OMPEAeNEHHBIX
BEIIECTB, CHOCOOOB YMEHBIIEHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume nmpakThyeckuxX HaBBIKOB IJIAHUPOBAHMS M OCYIIECTBJICHUS
CIIELYIOINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHCcaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XUMUUECKUX peakLuit

13.2

U3y4eHHe CIIocO00B pa3/iesieHUs cMecel

13.3

MOJIydEHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJeH

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) ans OMpeNENICHUST XapaKTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIECTB
Pa3IUYHBIX KJIACCOB; M3YUYEHHE B3aUMOJICUCTBHS KHCIOT C METaJJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMM, COJISIMH; TIOJy4EHHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATOMHUHHUS W

LIUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCChI
HEOPraHMYECKHX COEIMHEHUI»; «INEKTPOIUTHYECKAS
mucconuanusay; «Baxkuelimmne HeMeTalbl M HUX  COEOUHEHUN,

«Baxxnennue MeTalIbl M UX COCOANHCHU A

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaKklMii MOHHOIO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
HNPHUCYTCTBYIOIME B BOJHBIX PAaCTBOPAaX HOHBI: XJIOPHA-, OPOMH/I-,
wonua-, cynbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJllOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), HuHKA

14

YmMmenne:

14.1

MMPEACTABJIAATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATDH CBA3U MCKAY PCAJILHO Ha6J'II-OI[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMUA U NIPOLECCaAMU, ITPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSACHATH IIPpUYNHbI MHOF006p3.3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

QJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3J1eMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAs aTOMHAs Macca.
OtHocHTEILHAS MOJICKYJIApHas macca. MaccoBast 10JIs1 XUMHYECKOTI0 dJIEMEHTA

B COEIMHEHUH

1.5

KomuuectBo BemectBa. Mosb. Momnsipaas macca. MousipHbIii 00BEM Ta30B.

BzanMocBsa3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusnyecke M XUMHUUYECKHE SIBICHHUS. XUMHUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUs MACChl BEIECTB. XUMHUECKUE YPaBHEHUS

[lepuonnueckuii 3akoH u llepumoanyeckas cucTEMa XUMHYECKHUX JJIEMEHTOB

J.N. Menaeneea. CTpoeHHE aTOMOB

2.1

[Tepuonunueckuii 3akoH. [lepuoauueckas cucremMa XUMU4Yeckux sineMenToB 1. M.
MenneneeBa. [lepuoasl U rpymmbl. @U3MYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

22

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DiekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvda, KaJlblIUA (pazuxlyca dTOMOB, OJICKTPOOTPHULATCIBHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHast (HOJ'I}IpHa}I )51 HeHOJ'IHpHaH) CBA3b.
3HeKTpOOTpI/IL{aTeHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Mertannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwbl U ux

COCAMHCHUS. MeTamisl U uX COCINMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yroliye; OCHOBAaHMN (LIENOYM W HEpPacTBOPUMBIE OCHOBAHUSA);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue ¢ XHUMUYECKHE CBOMCTBAa MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOIa, Cephl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpusd, KaJlud, Marovud W KajlblLWA, aJIIOMUHHA, KCEIIC3a. :‘)J'IeKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HaPSKEHUN METaIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOJIA, AMMHAKA

4.5

®dusznyeckue M XMMHYECKHE CBOMCTBA OKCHUIOB HemeTawioB: cepwl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemausa(I1V). Ionydenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB IA-IIIA rpymn, mmbka, memu(Il) u

xenesa(ll, II). [Tony4yerre OKCUI0B METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWM M aM(pOTEpHBIX THMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUAOB  aJIOMUHUSA, JKeneza, UuHKa). [lomydenume ocHoBaHuN U

aM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOii, KpeMHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ure xuMuyeckue cBoicTBa cpeanux coeil. [lonydyenue coneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/IC, paciio3dHaBaHue BOJOPOAA, KHUCIOPOAa, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. O6IJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX JIICMESHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON peaKIiy, TEPMOXHUMHUYECKIE ypaBHEHU. DK30-

N QHAOTCPMHUYCCKUC PCAKIINH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

53

OKHCANTENPHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAQHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEINEKTPOJUTHI. CUITBHBIC U clTa0bIe AIEKTPOIUTHI. CTENneHb JUCCOIMAITIHT

5.5

Peaknun monHOro oOMeHa. YCJIOBHSI MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpena

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX PEaKIUid B JIA0OpaTopuul H OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXarome cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPerOoTBPALICHHS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (IIJK). Posp xumum B
pPELIeHUH HKOJIOTMYECKUX MpobieM. YcuieHue mapHUKOBOro 3ddexra,

Pa3spymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHS U MX COCJAWHEHHN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHune
METAJJIOB M CIJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MNPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI HX TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, 9TaH, 9THUJICH, ACTUJICH, 3TAHOJI, TJIMICPUH, YKCYCHasA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérnr:
7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSM

Kpurepuu u HopMBbI OleHMBaHHUS PadOT O XUMHH

yuamuxcs 9-10 knaccos.

OueHka yCTHBIX OTBETOB.

OT1Mmerka «5» - CTaBUTCA B TOM Cllydae, €CIU yJaluics MOKa3bIBaeT BEPHOE MOHNMaHUE
XUMHUYECKON CYIIHOCTH PAacCMaTpPUBAEMBIX SIBJICHUM M 3aKOHOMEPHOCTEW, 3aKOHOB M
TEOPHUH, AT TOYHOE OIPEACIICHHE W HCTOJKOBAaHWE OCHOBHBIX IOHSTHM, 3aKOHOB,
TEOpPUH, a TakXe MPAaBWIBHOE OINPEIACICHUE XUMHUYECKHX BEIMYHMH, WX EIUHULl U
croco0OB U3MEPEHHUS; IPABUIIBHO BBINIOJHSIET YEPTEIKHU, CXEMBI M I'Pa(UKU; CTPOUT OTBET
0 COOCTBEHHOMY IUIaHYy, COINPOBOXKJAET pPACCKa3 HOBBIMU INPUMEpPAMH, YMEET
IIPUMECHUTD 3HAHWS B HOBOW CHUTYyalluU IIPH BBINIOJIHEHNUN NTPAKTUYECKUX 3aJaHUHN; MOYXKET
YCTaHOBUTBH CBSI3b MEXJYy H3Y4aeMbIM M PaHEE€ H3YYEHHBIM MAaTEpPHAIOM IO KypCy
XMMMH, a TaK )K€ C MATEPUAJIOM, YCBOCHHBIM 110 U3YyYECHHIO IPYTUX IPEIMETOB.
OtMmeTKa «4» - CTaBUTCS, €CIIM OTBET YUEHUKA YAOBJIETBOPAET OCHOBHBIM TPEOOBAaHUSIM
K OTBETY Ha «5», HO J1aH 0e3 UCIMO0JIb30BaHUsI COOCTBEHHOTO IJIaHa, HOBBIX IPUMEPOB, 03
IIPUMEHEHMsI 3HAaHUHM B HOBOH cuTyalny, 6e3 UCIOJIb30BaHus CBs3ell ¢ paHee U3y4EeHHbIM
MaTepHAJIOM, YCBOCHHBIM IIPU U3YYEHHUH APYTUX NPEAMETOB; €CIIH yYalllUHCsA JOIYCTHI
OJIHY OIIMOKY WM He 0ojee JIBYX HEIOYETOB M MOXET UX MCIPABUTh CaMOCTOSATEIBHO
WIN ¢ HEOOJIBIION MOMOILBIO YIUTEIISL.

Ormerka «3» - CTaBUTCS, €CIM Yy4YalllMicd NPABWIBHO IOHUMAEeT XUMHYECKYIO
CYLUIHOCTb pacCMaTpUBAEMBIX SBJICHHH M 3aKOHOMEPHOCTEH, HO B OTBETE€ HMEIOTCS
OTJeNbHbIe TpoOeNbl B YCBOGHHMH BOIPOCOM Kypca XHMHMH, HE MPEMSITCTBYIOIIHNE
JAIbHEHIIEMY YCBOCHHIO IPOrPaMMHOIO MaTEpHalla; yMEET IPUMEHATH IOJTYYCHHBIC
3HaHUS TPU PEIIEHUH TMPOCTHIX 3a/a4 C HCIHOJIb30BAHUEM TOTOBBIX (GOpPMYJN, HO
3aTpy/AHseTCST MpHU pELIeHWH 3aj1ad, TpeOylomux MpeoOpa3oBaHUsl HEKOTOPBIX

dbopmy;nomycTiI He 60s1ee 0HOM rpyOol OomMOKHM U JBYX HEAOYETOB, HE Ooyiee OqHON




rpy0oii u oHO He rpy0oif ommobKu, He OoJiee ABYX-TpeX He TPYObIX OMMOOK, OJTHON HE
rpy0oii omuOKH U TPEX HEIOUETOB, JOMYCTUI YETHIPE WM NSATh HEAOYETOB.

OrMeTka «2» - CTaBUTCSI, €CJIM y4aIIUICsI HE OBJIAJIE]l OCHOBHBIMY 3HAHUSMHU U YMEHUU
B COOTBETCTBUU C TPEOOBAHUSMH ITPOTPAMMBI M JIOITYCTHII O0JIbIIE OMINOO0K U HEJJOYETOB,
9eM HEOOXOUMO JIJISl OIICHKH «3)» .

Ounenka nmuCbMEHHBIX padoT.

OtMmeTKa «5» cTaBUTCSA 32 pPabOTY, BHIIOJHEHHYIO IMOJIHOCTHIO 0€3 OINOOK U HEJJOUYETOB.
OtMeTKa «4» cTaBUTCS 3a pabOTy, BBIIIOJHEHHYIO MOJHOCTHIO, HO MPU HAJIWYUHU B HEH
He 0oJiee OHOM rpyOOii OIITMOKK U OJTHOTO HEJoueTa ; He 0oJiee TpeX HEA0UYETOB.
OtMeTKa «3» cTaBUTCS, €CIIM YYEHHUK BBINOJIHWUI NPaBUILHO HE MeHee 2/3 Bceil paboTsl
WM JIOMyCTUJI He Oosee oAHON TpyOoi omMOKM M ABYX HEJOUYETOB, HE Oojiee OJHOMU
rpyOo# 1 0THOM HErpyOoi ommOKH, HE 60Jee TpeX HErpyOBIX OITMOOK, OJTHON HErpyooid
OLIMOKYU M TpEX HEAOUYETOB, IPU HAJTMUYUU YETHIPEX-TIATH HEAOUYETOB.

OTMeTKa «2» CTaBUTCS, €CITU YUCIIO OMMOOK U HEI0YETOB MPEBHICHIIO HOPMY OLIEHKH
«3» WM BBINOJIHEHO NMPaBUIILHO MeHee 2/3 Bcell paboThl.

OuneHka KOMOMHMPOBAHHBIX KOHTPOJIBHBIX PadoT.

[kana nepeBoa B MATHOAIIBHYIO CUCTEMY OLICHKH

OtmeTka «5» craButcs 3a BeinoaHenue 90-100% paboTsl.

OtmeTka «4» ctaButcs 3a BeinoaHeHue 70-89 % paboTsl;

OtmeTka «3» ctaBuTcs 3a BbinojaHenue 50-69%

OtmeTKa «2» cTaBUTCS 3a BhinosHeHHE MeHee 50%,

Kpurtepuu onieHMBaHus TeCTOBBIX KOHTPOJIbHBIX PadoT.

[kana nepeBoja B NATUOAIIbHYIO CUCTEMY OLIEHKU

OtmeTka «5» ctaButcs 3a BeinoiaHenue 90-100% paboTsl.

OtmeTka «4» ctaButcs 3a BeinoaHenue 70-89 % paboTsl;

OtmMmertka «3» craBUTCS 32 BbloHeHUE 50-69%

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

KpuTepuu oneHMBaHNs IKCNIEPUMEHTAJbHBIX YMEeHHH (J1a0opaToOpHbIE

U PAKTHYECKHE 3aJaHUA).

OTMeTKa «5» CTaBUTCSI €CIIH pa60Ta BBIIIOJIHCHA TMOJIHOCTBIO WU IMPABUJIBHO, CHACIAHBI

MpaBHUJIbHBIC HaGJIIO,[[CHI/IH " BBIBOJIBI;



IKCMIEPUMEHT OCYIIECTBIICH IO IUIAHY C Y4YETOM TEXHUKH OC30TacHOCTH W IPaBUII
paboTHI ¢ BeniecTBaMu U 000pyI0BaHUEM;

MIPOSIBJICHBI OPTraHU3allMOHHO - TPYAOBBIC YMEHHSI, TIOUICP)KHBAIOTCS YHCTOTa pabodero
MeCTa ¥ MOPSIOK (Ha CTOJIe, 3KOHOMHO HCIIOJB3YIOTCSI PEaKTHBBI)

OtrMeTka «4» cTaBUTCS eciii paboTa BBHIMOJIHCHA IMPABUIBHO, CACTAHBI MPABUIHHBIC
HaOJIFOJICHUST W BBIBOJBI, HO TIPU OTOM 3KCIICPUMEHT MPOBEICH HE IOJHOCTHIO WIIH
JIOTTYIICHbI HECYIIECTBEHHBIC OIMOKN B padOTE C BEIIECTBAMH U 000PYIOBaHUEM.
OtMeTKa «3» CTaBUTCS eClIM padOTa BHITIOJIHEHA IPABMIILHO HE MEHEEe YeM HArloJIOBHHY
WU JIOTMyIIEHA CYIIECTBEHHAas OmMOKa B XOJIe OSKCIEpUMEHTa B OOBSCHEHHU, B
obopmiieHnn PabOThI, B COOJIOEHUM TIPaBUJ TEXHUKHU OE30MAaCHOCTH Ha paboTe C
BEIECTBAMHU ¥ 000PYI0BaHHEM, KOTOPAsk UCIIPABIISETCS 110 TPEOOBAHHUIO YIUTEIS
OTMeTKa «2» CTaBUTCS €CITH JIOMYIICHBI 0o0Jiee JIBYX CYIICCTBECHHBIX OIIMOOK B XOJIE:
IKCIIEPUMEHTA, B 0OBACHEHHUH, B 0OpMIICHUN PabOThI, B COOIOACHUH MPABIII TEXHUKU
0€30MacHOCTH MPH paboTe C BEIIECTBAMH W OOOPYIOBAHHEM, KOTOPHIC YJAIIUHUCS HE
MOKET UCIIPABUTH JIAKE IO TPEOOBAHUIO YIUTEIIS.

OueHka NpoeKTHLIX padoT.

OT1MeTKa «5» CTaBUTCS €CIH 1IEJIh Y€TKO COPMYITHMPOBAHA M yOSIUTEIPHO 000CHOBAHA.
[IpencraBieH pa3BepHYTHIN IUIAH JOCTHMKEHHS L€ IpoekTa. TeMa mpoeKkTa packphiTa
MOJIHOCTHIO u HCYEpIbIBAIOIIIE.
PaGora comepKuUT OOCTaTOYHO MOJHYIO HHGOPMALMI0O U3 PA3TUYHBIX HCTOYHHKOB.
[IpencraBinen aHanuM3 CHUTyalMil, CKJIaJbIBaBIIMXCS B XOA€ pabOThl, ClIETaHbI
HEO0OXOMMbIE BBIBOJbI, HaMEUYEeHbl MEepCHeKTUBbI paboThl. Pabora oTinyaercs
TBOPUYECKUM TMOJXOJOM, COOCTBEHHBIM OpPUTHMHAJILHBIM OTHOIIEHHEM aBTOpa K ujee
npoekta. PabGora oTiaudaeTcs YETKMM M TPaMOTHBIM O(QOpPMIIEHHEM B TOYHOM
COOTBETCTBUU C YCTAHOBJICHHBIMH TIpaBHJIaMHU. BBICTymlIeHHE COOTBETCTBYIOT
TpeOOBaHUSAM MPOBEIACHUS MPE3ECHTAIIMM, OHO HE BBIILIO 32 PaMKH periiaMeHTa, aBTop
BIIaZICET KYNbTYpPOW OOIIEHUS C ayJUTOPHEH, Mpe3eHTalusi XOpOLIO IOATOTOBJICHA,
aBTOPY YHIAlIOCh 3aMHTEPECcOBaTh ayAUTOPHIO. [IPOIYKT MOMHOCTHIO COOTBETCTBYET
TpeOOBaHUSM KauecTBa (OCTETHYEH, YAOOEH B HCIOJB30BAaHUHU, COOTBETCTBYET
3asIBJICHHBIM IIEJISIM ).

OtMeTKa «4» cTaBUTCS eciH 11eNb chopMyarpoBaHa, HO He oOocHOBaHa. [Ipencrasiex
KpaTKU{ TUTaH JOCTHKEHMS LM MpoekTa. Tema MpoeKTa pacKkphiTa HE MOJIHOCTBHIO.
PaGora comepxurT He3HAUMTENBHBIA O0BEM moAXOMAmIeH  uHopManuu U3

OTPaHUYCHHOI'0 YHCJIa OAHOTHUIIHBIX HUCTOYHUKOB. Hpe,Z[CTaBJ'ICH pa3BepHyTBIﬁ 0630p



paboTBl MO JOCTW)KEHHUIO LIeJel, 3asBICHHBIX B Ipoekre. PaboTa camocrosiTenbHas,
JEMOHCTPUPYIOLIIAs CEPbE3HYI0 3aMHTEPECOBAHHOCTH aBTOPA, NPEAIPUHATA IIONBITKA
npCACTaBUTH JIMYHBIN B3I Ha TEMY IMPOCKTA, IMPUMCHCHBI 3JICMCHTBI TBOPYCCTBA.
[IpennpuHsaTel MONBITKU OQOPMUTH pPabOTy B COOTBETCTBUU C YCTaHOBJIEHHBIMU
MpaBuiaMy, TPUAATh € COOTBETCTBYIOIIYIO CTPYKTYpPY. BBICTyIIEHHE COOTBETCTBYIOT
Tpe60BaHI/I$IM MMPOBCACHHUA IPC3CHTALIMN, OHO HE BBIIIJIO 3a paMKH pPCrjIaMCHTAa, HO aBTOP
HE BJaJeeT KyJabTypoil oOmieHuss ¢ ayauropueid (yMeHHUE OTBEYaThb Ha BOIPOCHI,
JIOKa3bIBaTh TOYKY 3peHusi). [IpoAyKT HE MOJHOCTHIO COOTBETCTBYET TpPeOOBaHUSIM
Ka4dyeCcTBa

Ormerka «3» craBUTCS €cnu  1edb  cHOpMyaupoBaHAa  HEYETKO JiMOO  HE
chopmynupoBana. [IpeacTaBieHHbIN TIaH HE BEJIET K JOCTIKEHUIO 1IeH poekTa. Tema
MpoeKTa packpbiTa (pparmeHTapHo. boibiias dacTe mpencTaBlieHHOW MH(POpMAIUU HE
OTHOCHUTCA K TEMCE pa6OTI)I. Anann3 3ameHeH KpaTKUM OITMCAaHHMEM XOJda W IopsaKa
paboThl. ABTOp TMpOSIBWJI HE3HAYUTENIbHBIA HWHTEpEC K TeMe TIpPOoeKTa, HO He
OpOACMOHCTPUPOBATT CaAMOCTOATCIIBHOCTU B pa60Te, HE HCIIOJIB30BaJI BO3MOXKHOCTHU
TBOPYECKOTO MOJX0Ja. B muchMeHHON YacTu paboOThl OTCYTCTBYIOT YCTaHOBJICHHBIE
MpaBWJaMHd TIOPSAOK M YeTKas CTPYKTypa, MIOMYIIEHbl OMMUOKA B O(OpMIICHUH.
BBICTYHJ'ICHI/IG HC COOTBCTCTBYCT Tpe60BaHI/I$IM MIPOBCACHUA IMPE3CHTALIUU. HpOCKTHHﬁ
MIPOAYKT HE COOTBETCTBYCT Tpe60BaHI/I$IM KadyeCTBa (3CT€TI/IKa, y,£[06CTBO HCIIOJIB30BaHMHA,
COOTBCTCTBHUC 3as1BJICHHBIM I_[CJ'IHM)

OuneHka yMeHuil peliath pacueTHbIE 3a1a4H.

OTMeTKa «5» CTaBUTCS €CIHM B JIOTMYECKOM pacCyXA€HNHU W PCIICHHHU HET OHII/I6OK,
3aj/lavda pC€uicHa paiuoHaJIbHbIM CHOCO6OM;

OtrmeTKa «4» CTaBUTCS €CIM B JOTHYECKOM pacCy’>xKaACHN W PpPCHICHUSA HET
CYIICCTBCHHBIX OI_HI/I6OK, HO 3ajjadya pClICHa HCEpalMOHAJIbHbIM CHOCO6OM, U1
AOITYIICHO HE Ooiee ABYX HCCYHICCTBCHHBIX OIIHOOK.

OTtMmeTKa «3» CTaBUTCS €CIIM B JJOTHYECKOM pacCy’ K ICHUU HET CYIICCTBCHHBIX OH_II/I6OK,
HO JOIMyHICHA CYHICCTBCHHAA OIIMOKa B MaTEMATHYECKHX pacucTax.

OTMeTKa «2» CTaBUTCSI €CIIM  HUMeEeTCs CYHICCTBCHHBIC OIINOKK B JIOTHYECKOM
PaCCy’KACHUN U B PCHICHUU.

Onenka yMeHHH pemaTh IKCIePUMEHTAJIbHBIC 3a/1a4H.

HpI/I OICHKE 3TOI'0 YMCHHUS CIICAYCT YUUTBHIBATDH Ha6J'IIOI[eHI/I}I YUUTCIIA U ITPEABABIIACMBIC

yqaluuMced pe3yJibTaThbl BBIIIOJIHCHUS OIIBITOB.



Ormerka «5» cTaBUTCS €CIOM IUIAH  PELIEHMs] 337ayd  COCTaBJ€H IPABUIIBHO,
OCYIIECTBIICH TOAOOp XWMHYECKUX PEAKTHUBOB U O0OPYAOBaHUS, [aHO IIOJHOE
0OBSICHEHUE U C/ICTaHbI BHIBO/IBI.

OrMeTka «4» CTaBUTCSI €CIM IUIAaH PELIEHUS COCTaBJIE€H IPABUIIBHO, OCYIIECTBIEH
nos00p XMMHYECKHX pEakTHBOB M OOOpYIOBaHHWS. JOMyIIEHO He Oojiee IBYX
HECYLIECTBEHHBIX OIIMOOK (B OOBSICHEHUH U BBIBOJIAX).

OrMeTKka «2» CTaBUTCSI €CJIM IUIAaH PELIEHUS COCTaBJIEH NPAaBUJIBHO, OCYLIECTBIIEH
Mo00p XMMHUYECKUX PEAKTUBOB M 000PYIOBaHUS. JOMYIEHA CYIIECTBEHHAs! OIIMOKA B
00BSICHEHUH U BBIBOJIAX.

OTrMeTKa «2» CTaBUTCS €CIIU JONYLIEHb! JBe M Oosiee OmMMOKM (B IUIaHE pEIlEHus, B
1moaA00pe XUMHUYECKUX, PEAKTUBOB 1 000PYA0BaHUs, B OOBSICHEHUH U BBIBOJIAX).
Ouenka pedepara.

N3noxxeHHoe moHMMaHue pedepara Kak IEJIOCTHOIO aBTOPCKOIO TEKCTa OMpEeNelser
KPUTEPUHU €T0 OLICHKH:

- HOBU3HA TEKCTa;

- 000CHOBaHHOCTH BBIOOPA HCTOYHHKA;

- CTENEHb PACKPBITUS CYLIHOCTH BOIIPOCa;

- cobmroaeHust TpeboBaHM K 0(POpMIICHHIO.

Hosu3sHa Tekcra:

a) aKTyaJIbHOCTb TE€MbI UCCIIEI0OBAHHUS;

0) HOBU3HA U CaMOCTOSITEIBHOCTh B MOCTAHOBKE MPOOIEMBl, (OPMYIUPOBAHUE HOBOTO
acleKkTa U3BECTHOM NMpOoOIIeMBl;

B) YMEHHE paboTaTh C IUTEPATYPOM, CHCTEMATU3UPOBATh U CTPYKTYpUPOBATh MaTepua;
I') CAMOCTOSATEIBHOCTb OLEHOK U CYXKJICHHIA;

1) CTUJIEBOE €AMHCTBO TEKCTA, €IMHCTBO JKaHPOBBIX YEPT.

CreneHpb pacKpbITUs CYIIHOCTH BOIIpOCA!

a) COOTBETCTBUE IJIaHa TeMe pedepara;

0) COOTBETCTBHUE COJEPKaHMsI TEME U TUIaHy pedepara;

B) HOJIHOTA U ITyOWHA 3HAHUN IO TEME;

r) ymMeHue o0oOImarh, JAenaTh BBIBOJBI, COMOCTABJIATH pa3IMYHbIE TOUYKH 3PEHUS IO

OJTHOMY BOIIPOCY



O060CHOBaHHOCTH BEIOOPA UICTOUHUKOB!

a) OILIEHKAa HMCIIOJIb30BAaHHOHN JUTEpaTyphl: MPUBIICUEHBI JIM HanOOJee N3BECTHBIE PabOTHI
0 TeME HCCIENOBaHUA (B T.4. KYpHAIbHbIC MyONMKALUU MOCIETHHUX JIET, MOCIEAHNE
CTaTUCTHYECKHE JAHHBIE, CBOJIKU, CIIPABKH H T.1I.).

CobOmoieHne TpedoBaHui K 0(OPMIICHHUIO:

a) HAacKOJbKO, BEPHO, O(OPMIIEHBI CCBUIKM Ha HCIOJIb3YEMYIO JHUTEpPaTypy, CIHCOK
JIUTEPATYPHI; 0) OIIEHKA IPaMOTHOCTH M KYJIBTYPBI H3JIOKEHHS (B T.4. opdorpaduueckoi,
MYHKTYaIlMOHHOM, CTUITMCTUYECKON KYJIbTYpPHI), BIaJICHUE TEPMUHOJIOTHEH;

B) coOutoieHne TpeboBaHuit k 00bEMY pedepara.

VYyamuiics npeacTaBiseT pegepaTr Ha peleH3UI0 He T03/IHee YKa3aHHOTO CpoKa.

JI71s1 yCTHOTO BBICTYIUICHUS ydameMmycs 1octatouno 10-20 MunyT.

OtmeTKa «5» CTaBUTCSI €CIM BBHITMOJHEHBI BCe TPeOOBaHWS K HAIMCAHWIO W 3aIIUTE
pedeparta: obo3HaueHa mpoOiemMa W OOOCHOBaHA €€ aKTyaJdbHOCTh, CHEJIaH KpaTKU
aHaJIN3 Pa3IMYHBIX TOYEK 3PEHUS Ha pacCMaTpUBAEMYIO MTPOOJIEMY U JIOTUYHO H3JI0KEHA
coOcTBEeHHass MO3UIMS, C(POPMYIMPOBAaHBI BBIBOJABI, TE€Ma pPacKpbITa MOJHOCTHIO,
BBIJIEp)KaH OOBEM, COOMIOZCHBI TpeOOBaHHMS K BHEIMIHEMY OG(OPMIICHHIO, J1aHbI
MIpaBUJIbHBIE OTBETHI HA JOMOJHUTEIBHBIE BOIIPOCHI.

OtrMeTKka «4» CTaBUTCSI €CIIM BBINOJHEHBI OCHOBHBIE TpeOoBaHUs K pedepaTry u ero
3alllMTE BBIMOJHEHbI, HO TpPH 3TOM JIOMYIIEHbl HEAOYETHl. B YacTHOCTH, HMMeTcs
HETOYHOCTH B M3JI0KEHHH MaTepuaya; OTCYTCTBYET JIoTHYecKasl MOCIe0BaTEeIbHOCTh B
CYXJCHUAX; HE BblAepkaH 00bEM pedepara; UMEIOTCS YIyIIeHUs B OPOPMIICHUU; Ha
JIOTIOTHUTEJIbHBIE BOIPOCHI IIPH 3aIUTE IaHbI HETIOJIHBIE OTBETHI.

OtrMeTka «3» CTaBUTCS €CJIM UMEIOTCSl CYIIECTBEHHBIE OTCTYIUICHHS OT TpeOOBaHUU K
pedbepupoBanuio. B uyacTHOCTH: TeMa OCBeElllEHA JIMIIb YaCTUYHO; JOIMYLICHBI
(akTuyeckue OMMUOKU B colepxaHUM pedepara WM MPH OTBETE HA JOMOJHUTEIHHBIC
BOIIPOCHI; BO BPEMs 3aIIUTHI OTCYTCTBYET BHIBO/I.

OTtMeTKka «2» cTaBUTCS eclid TeMa pedepara He pacKpbiTa, OOHAPYKUBAETCS

CYIIECTBECHHOC HCIIOHUMAHUC np06neM
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