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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma yuyebHoro mpenMera «XuUMHUA» YTJIyONTE€eHHB W ypoOBEHD LA
OCHOBHOTO 00mIero oOpa3oBaHus pa3paboTaHa Ha OCHOBAaHUU CIEAYIONINX HOPMATHUBHBIX
JIOKYMEHTOB:

- @enepanbhblii 3akoH 0T 29.12.2012 r. Ne 273 — @3 «O6 ob6pazoBanuu B Poccuiickoii
denepanu.

- @®enepanbHbii 3ak0H OT 19.12.2023 1. Ne618 — @3 «O BHeceHHM U3MEHEHUU B
®denepanbHblil 3ak0H «O0 00pazoBanuu B Poccuiickoii Deneparium

- @enepalibHBIl  TOCYIApCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO
oOuiero oOpa3oBaHMs, YTBEpPXKIEHHBIM NpuUKa3oM MMHHCTEPCTBA IIPOCBEIICHUS
Poccuiickoit ®eaepaunu ot 31.05.2021 1. Ne 287 (¢ u3menenusimu npuka3z Ne 568 ot
18.07.2022 r., mpuka3 Ne 37 ot 22.01.2024 r., mpuka3 Ne 110 ot 19.02.2024 1.)

- Ilopsaok opraHu3alyy U OCYIIECTBIIEHUS 00pa30BaTEIbHOM AESTEIBHOCTU 10
OCHOBHBIM 001Ie00pa3oBaTeNbHBIM TPOrpaMMaM - 00pa30BaTENbHBIM IPOrpaMMaM
HAYaJIbHOTO OOMIEro, OCHOBHOTO OOIIEro W cpexHero ooOmero oOpa3oBaHUS,
YTBEp)KJICHHbII npuka3oM MunucrepcTBa mnpocBemieHuss Poccuiickoit ®depepauuu 0T
22.03.2021 Ne 115.

- IlocranoBnenne [JaBHOrO TOCYJAapCTBEHHOTO CaHUTapHOro Bpada Pd ot
02.06.2026 1. Nel9 «O6 yrBepxkaenun CII  2.4.2.4283-26 «CanutapHo -
SMUIEMHUOJIOTHYECKHE TPEOOBAHUS K OpPTaHH3AIMSAM BOCIUTAHWS W OOyUEHUS, OTABIXa U
037I0POBIICHUS I€TEH U MOJOJICKM.

- Ilpukaz MunucrepctBa mnpocsemmenuss P® or 26.16.2025 r. Ne 495 «O6
YTBEPXKICHUH (e/lepaibHOTO TepedHsT YIeOHHKOB, NOMYIIEHHBIX K WCIOIB30BAHUIO MPH
peanu3aniy UMEIONIMX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEeNbHBIX IMPOrPaMM
HA4yaJIbHOTO 00IIEro, OCHOBHOT'O OOIIEro, CpeIHEro o0uiero 00pa3oBaHus OpraHu3alusIMy,
OCYILIECTBIIIOUIMMHA 00Pa30BaTEeNbHYIO JAEATENbHOCTb, M YCTAHOBIEHHM MPEEIBHOTO
CpOKa HUCHOJIb30BaHUS MCKIIOYEHHBIX YUEOHMKOB M pa3paOOTaHHbIX B KOMIUIEKTE C HUMH

y4eOHbIX nocoOuit» ¢ u3MeHeHusIMH (nprka3 MunHucrepcTBa npocsenieHus PO Ne258 ot
01.04.2025)

- IIpuka3 Munncrepcrsa npocsemenus Poccutickoin @enepanun ot 23.07.2025 Ne
551 «O06 yrBepxkaeHuu (enepasbHOrO TepedHsi dJIEKTPOHHBIX 00pa30BaTENbHBIX
pecypcoB, JIOMYIIEHHBIX K HCIOIb30BAHUIO MPH PeaIM3allii UMEIOIIUX IOCy1apCTBEHHYIO
aKKpeauTaluio odbpazosarenbHbix nporpamm HOO, OO0, COO»

- OcHoBHass o0Opa3oBaTenbHAs MporpaMMa OCHOBHOTO 00mero oOpa3oBaHUs
MKOYVY «Cy3ynckas COII Nely» (yrBepxaena npukazom no MKOY «Cysynckas COILI
Nel» Ne 65 ot 31.08.2023 r., ¢ usamenenusimu: npuka3z Ne 50 ot 24.06.2024 r., Ne80 ot
27.08.2024 1., Ne 61 ot 01.09.2025 1., Ne72/2 ot 31.08.2026 1.).

C ydyerom nH(OPMALIMOHHO-METOIUIECKIX MATEPHUATIOB:



- OenepanbHas oOpa3oBaTeNbHAs MPOTPaMMa OCHOBHOTO OOIIEro 00pa3oBaHMs
(mpuka3 MunuctepctBa npocseieHus: Poccuiickoit @enepanuu ot 18.05.2023 r. Ne370,
npuka3 Nel028 ot 27.12.2023 1., Ne 62 ot 01.02.2024 r., No 171 ot 19.03.2024 1., Ne704 ot
09.10.2024 r., Ne729 ot 08.10.2025 r., nucbkMo MunucrepctBa mnpocseuieHus PO ot
02.03.2026 1. Ne 03-320)

- QenepanpHas pabodas mporpamMma OCHOBHOTO oO0mero oOpa3oBaHHs. XUMUS
(yrmybOnennslii ypoBeHb) (mist 8-9 kimaccoB o0pa3oBarenbHBIX OpraHu3anuii). Mocksa,
2026r.

[Iporpamma mo xuMuM Aa€T TPEACTABICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHHs, BOCHHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCS CPEICTBAMH y4eOHOTO
IPEIMETA, ONPEAEIIAET 0053aTEIbHOE IPEIMETHOE COIEPKAHUE, €I0 CTPYKTYPY 1O
pazmenam M TeMaM, paclpeiesieHne 1o  KjaccaMm, PEKOMEHIYyEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTrO MpoIecca, BO3PACTHBIX
ocoOeHHOCTeW oOyuwaromuxcsi. B mporpamMme 1o XUMHUU  YYUTBHIBAIOTCA
BO3MOYKHOCTH y4€OHOTO MpeAMeTa B peau3alii TpeOOBaHWH K MIAHUPYEMbIM
JUYHOCTHBIM, METANpPEeJAMETHBIM M MPEAMETHBIM pe3yibTaTaM OOy4YeHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIHLHON  JIEATEIHLHOCTH
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

MN3yueHnne XUMUUM HA ypOBHE OCHOBHOrO oOImIero oOpa3oBaHUs
OPUEHTUPOBAHO Ha OOIICKYIHTYPHYIO OATOTOBKY, HEOOXOAUMYIO JIJIsi BRIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, PA3BUTHSI MHTEUIEKTYaJbHBIX CIOCOOHOCTEU U
MHTEPECOB OOY4YaIOIIMXCS, Ha MPOJOJKEHHE OOydYeHUs Ha YPOBHE CpEIHEro
ob1rero oOpa3oBaHusI.

3HaHWE XWMHUHU CIY>)KUT OCHOBOM Jii (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocsi, €ro NnpejcTaBiIeHU O MaTEpPUATIbHOM €IUHCTBE MHpPA, BAKHYIO
poJib UrparoT GOpMHUPYEMbIE XUMHUEH MPEACTABICHUS O MPEBPAIEHUSX SHEPTUHA U
BEIIECTB B TMPHUPOJE, O NYyTSIX pEHIeHUs TI00adbHBIX MPOOJIEM YCTONYMBOTO
Pa3BUTHSL YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHYECKOM, ITPOAOBOIBCTBEHHOU
npo0OJieM, MPoOJIeMbI SKOJIOTHYECKON 0€30IMacCHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peanm3allid  BO3MOXKHOCTEM  JUIsl  CaMOpa3BUTHS U
dbopMUpOBaHUA  KYJAbTYpPhl  JUYHOCTH  oOOydarolmuxcs, HUX oOue u
(GyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIQJ, B (DOPMUPOBAHHME MBIIIJICHUSI U TBOPUYECKUX CHOCOOHOCTEH
oOy4YarommMxcsi, HABBIKOB HMX CaMOCTOATENIbHOM  y4eOHOM  JIeATEeIbHOCTH,
OKCIIEPUMEHTAJLHBIX W HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHeUUM(UKON HAydHOTO MBIIUICHHS, 3aKJIaIbIBAET OCHOBBI
MPEICTABICHUIM O €IMHCTBE MPUPOBI U YETOBEKA, SBJISECTCA KIIIOUEBBIM ATAllOM B
(GOpMUPOBAHUYN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAaJ B AKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHbie HampaBiieHUS B OOYYCHHUM XHMHUHU OOECIICUMBAIOTCS Crienu(uKoit
COJICpKaHMsI TPEAMETA, KOTOPBIM SBIAETCS TNEJArornyeckd aJanTUPOBAHHBIM
OTpaXEHUEM OTPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOnéHHbli KypC XUMHHM OCHOBHOTO 0OIIero 00pa3oBaHusi OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOUIMMHUCS CUCTEMbI MEPBOHAYAIBHBIX MOHATHI XUMUU, OCHOB
HEOPTaHUYECKOM XMMUHU, OCHOBOIMOJIAraloOINX MPEACTAaBICHUM OOIIEH XUMHHU U
OTJICTILHBIX 3HAYNMBIX IMMOHATUNA OPTaHUIECKON XUMHH.

CtpykTypa cojiepkaHus MPOrpaMMbl MO XUMHUHM C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K e€ mzyueHuro. Colep:KaHHE CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUM O XUMHUUECKOMN
peakiuu. O0e 3TH CUCTEMbl OPraHM30BaHbl MO MPHUHIMIY MOCJIEI0BATEIBHOTO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHSL:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuoguueckoro 3akona J[.M. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

YYE€HUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

MPEACTABICHUN 00 3JEKTPOIUTUYECKON AUCCOLMALIMY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B oCHOBY TeopeTHuecKuX 3HAHUW TOJIOKEHBl SMIUPUYECKH MOTYUYEHHbIC
¢dakTtbl. TeopeTnyeckrue 3HaHUSI PA3BUBAIOTCA MOCIEA0BATENIBHO OT OJJHOTO YPOBHS
K JpyromMmy u 00€CneYuBalOT OO0y4aroluMcsl BO3MOXKHOCTh OOBSACHATH W
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTU MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHne coaepKaHus  OporpaMMbl 1O  XHMHH  [POUCXOIUT  C
WCIOJB30BaHUEM 3HAHUM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
OKpY)XKarolud Mup, Ouonorusi, Qusnka, mMaremaTuka, reorpadusi, TEXHOJOTHUS,
UCTOPUSL.

[TporpamMMa ocHOBHOro 00IIero oOpa3oBaHHUS O XUMHUHU (YTIyOnEHHBIN
YpOBEHb) OpPHEHTHpPOBAHA Ha CcoXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa
oOpa3zoBaHus, crnenupuku ydeOHOro mpeamMera U 0OecHedYeHUue YCIEIIHOrOo
oOydyeHuss Ha CJEAYIOIIeM YpoBHE oOpa3oBanus. B mnporpamme 1o XUMHUH
peanu3yeTcsl pa3BUBAIOIIAS W MPAKTUYECKass HAMPABICHHOCTh OOYYCHUS XUMUH,
mupdepernumanns  oOydeHHs,  BKIOHamom@as  NpOQWIbHYI0  MOJATOTOBKY
oOydarommxcss M MOCIEAYIOllee CaMOONpenesieHue B BbIOOpE HampaBlCHUS
oOy4deHHs B IpO(UIBHBIX KJIaccax.

YrinyOonéHHoe M3ydyeHHE XMMHUU  CIIOCOOCTBYET — peaju3aluud  3ajad
poecCHOHATbHOM OPUEHTAIIMY W HAMPABIIEHO HAa TIPEIOCTaBICHUE BOZMOKHOCTH
KOKIOMY OOyYaromeMycsi TMpOSIBUTh CBOM HWHTEJUICKTYallbHBIE W TBOPUYECKHE
CIIOCOOHOCTH MpH H3YyYEHUH Y4yeOHOro ImpeameTa, HeoOXOoAuMble s
MPOJIOJKEHUS 00pa30BaHus U JalibHEUIIEH TPYAOBOU NeATEIbHOCTH.



[Iporpamma 1o xumuu (yrjiyOJI€HHBIH YpOBEHb) TMpeJHA3HAYEHA ISl
UCIIOJIb30BaHUSI B 00pa30BaATENbHBIX OpPraHU3alUAX, PEATU3YIOIMIUX MPOTrPaMMBI
nuddepentiupoBanHoro (yriayos€éHHOro, MpOoGUIBHOT0) H3YYEHHUS OTACIIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHU.

OOpazoBatenbHble (YHKIIMKM XUMHH, U3y4aeMOil Ha yriayOJIeHHOM YpOBHE,
peanusytorcs B mpoiiecce GOpMHUPOBAHUS 3HAHUNA OCHOB XMMUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHHUS, OOJACTH MPAKTUUYECKOW NeATEIbHOCTH
YEeJIOBEKa M OJHOIO K3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajgadya y4eOHOro
npeaMeTa COCTOUT B (DOPMHUPOBAHUH CHCTEMbI XMMUYECKUX 3HAHUN — BayKHEHIIINX
(bhaKTOB, MOHATHN, 3aKOHOB M TEOPETUICCKUX TIOJIOKEHHM, TOCTYITHBIX 00001IeHn
MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HAyKH, B MPHUOOLIEHUH K HAYYHBIM
METO/JAaM TIO3HAHUS IpU HW3YYEHUM BEIIECTB M XHMMHMYECKUX PpEaKIui,
(OpMHUPOBAHUHU U PA3BUTHH IMO3HABATEIBHBIX YMEHHUM U CIIOCOOOB E€ATEILHOCTH U
UX TPUMEHEHHH B Yy4eOHO-NIO3HABATEIbHOM U y4yeOHO-HCCIIEI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHUM NpPaBHJI 0€30IacHOro OOpalleHUsl C BEIeCTBaMU B
ITIOBCEHEBHOM KU3HU.

[enu u3yyeHuss XUMUM OTPAXKAIOT HAIIPABICHHOCTh OOYyUEHUs HAa Pa3BUTUE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpHI.

M3yyeHne XUMHUM HApPaBJICHO HA TOCTUKEHUE CIECTYIOIUX LIeTEeH:

(GOopMHUpOBAHHE HHTEUIEKTyaJlbHO PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY IMPUHSATUIO pPELIEHUl,
CIIOCOOHOM a1anTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE  CUCTEMbl XUMUYECKHX 3HAHUA KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KApTHUHBI MUpPa, KaK OCHOBBI JJIsl IOHUMAaHUS XHUMHYECKOU
CTOPOHBI SIBJICHUH OKPY’KaOIIEro MUPA, OCBOCHUE S3bIKA HAYKH;

NpUOOIIeHNE OO0yJaromuXcs K CaMOCTOSTEIBHOM ITO3HABAaTEIbHOW U
UCCJIEIOBATENLCKOW  JESITENbHOCTH, K  HAyYHBIM  METOAaM  IIO3HaHMS,
(bopMHpoOBaHHE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oOmeld  GYyHKIMOHATBHOW W €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UHCJ€ YMEHHMHA OOBSICHATH U OLIEHUBATH SIBJICHUS
OKpPYXAaIOLEro MHpa, UCIOJIb3ysl 3HAHWUS W OIBIT, MOJYYEHHbIE NPHU H3YyYEHUU
XUMUHU, TPUMEHSATh UX MpPU PEIICHHH MpoOJieM B TOBCEIHEBHOW >KU3HH H
TPYAOBOU IEATEIBHOCTH;

pa3BUTHE Yy OOydYaromuxcsi HMHTEpeca K H3YYCHHI0 XHUMUU U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHMBAalMsI K OCO3HAaHHOMY BBIOOpY
COOTBETCTBYIOILIETO MPOGUIIS U HAPABICHHOCTU JaJIbHEHUILIET0 00yUYeHUs;

OCO3HAHME LIEHHOCTU XMMHUYECKHX 3HAHWUW B KM3HU YEJIOBEKA, MOBBILICHUE
YPOBHSI DKOJIOTMYECKOU KYJIbTYPbI, HENPUITUE IEUCTBUH, MNPUHOCALIUX BpEl
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

npuobpeTeHne 0O0yJaroIIMMHCS OMbITa CAMOIMO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOAUMBIX JJIsl Pa3JIMYHbBIX BUIOB J€ATEIbHOCTH.

MECTO YYEBHOI'O IPEJIMETA «MUCTOPUS» B YYEBHOM IIJIAHE



['omga 0Oyuenus Kon-Bo wacoB B |Kon-Bo yueOHbIX | Bcero wacoB 3a
HENEITIO HEJIEb y4eOHBIN TOJ
8 Kyacc 3 34 102
9 knacc 3 34 102
204 4gaca 3a Kypc

«®opmbl yyeTa padoueil NporpaMMbl BOCIIUTAHUS»

Peanu3anuss BOCHHMTATENBHOIO NOTEHIHATIA YPOKOB IMPEAYCMATPUBAET
clIeyIolIee:

1. MakcuManbHOE HCIOJb30BAaHUE BOCIUTATENIBHBIX  BO3MOXKHOCTEH
colepkaHusi y4yeOHoOro mpenMera s (OPMUPOBaHHMA y  OOyyaroumxcs
POCCUHCKHMX TPAaJULIUOHHBIX JyXOBHO-HPaBCTBEHHBIX M COLMOKYJbTYPHBIX
LIEHHOCTEM, POCCUNCKOr0 HCTOPUYECKOTO CO3HAHMS HAa OCHOBE HCTOPHUYECKOIO
IIPOCBEIICHUS; MMOAOOP COOTBETCTBYIOIIETO COAEpP)KAHUA YPOKOB, 3aJaHUil,
BCIIOMOTaTEJIbHBIX MATEPUAJIOB, MPOOJIEMHBIX CUTyallui A1 00CYKICHUM.

2. Bxirouenue B pabouyro mporpammy LEJIEBBIX OPHUEHTHPOB PE3YyJbTAaTOB
BOCIIUTAHUS, UX YUET B ONPEACICHUH BOCIIUTATEIbHBIX 3a/1a4 YPOKOB, 3aHITHA.

3. BxiroueHnwe B paboyyr0 NporpaMMy TEMATUKHM B COOTBETCTBHM C
KaJICHIApHBIM IJIAHOM BOCIIUTATEIbHON pabOTHI.

4. BbIOOp METO/0B, METOJAUK, TEXHOJIOTUH, OKa3bIBAIOIINX BOCIUTATEIILHOE
BO3JICHICTBHE HA JUYHOCTb B COOTBETCTBUU CBOCIHUTATEIBHBIM HJI€AJIOM, LIETBIO U
3alayaMyd  BOCIUTAHUS, IEJIEBbIMU OPUEHTHUPAMH PE3YJIbTATOB BOCIHUTAHMS,
peanu3anuio NPUOPUTETA BOCIIUTAHUSA B YUEOHOU e TEIBHOCTH.

5. I[IpuBnedyeHre BHUMaHUs 00YYaIOIMXCs K HEHHOCTHOMY acCleKTy M3y4aeMbIX Ha
ypoKax TIPEAMETOB, SBJICHUH W COOBITUH, WHHUIIMUPOBAHUE OOCYXKJICHUH,
BBICKA3bIBAaHUII CBOEr0 MHEHUS, BbIPAaOOTKH CBOETO JIMYHOCTHOTO OTHOILIEHUS K
U3y4aeMbIM COOBITUSM, SIBJICHUSIM, JTUIIAM.

6. IlpumeHeHue MHTEPAKTUBHBIX (OpM y4ueOHOM pabOThI - MHTEIJIEKTYyalbHBIX,
CTUMYJHPYIOIINX MO3HABATEIBbHYI0 MOTHBAIIMIO, UTPOBBIX METOAMK, IHUCKYCCH,
JAIOIIMX BO3MOXKHOCTh MPHOOPECTH OMNBIT BEICHUS KOHCTPYKTUBHOTO JIMAJIOTa;
TPYMIIOBOI pabOThI, KOTOpasi YIUT CTPOUTH OTHOIIICHUS U ACHCTBOBATH B KOMaH/IE,
CHOCOOCTBYET PAa3BUTHIO KPUTUYECKOTO MBIIIICHUSI.

7. IlloOyxnenre o0yJaronmxcsi Co0JII01aTh HOPMBI TIOBEICHUS, TIPaBHIa OOIIEHUS
CO CBEPCTHUKAMU M MEAArOrMYecKUMHU pabOTHUKAMHU, COOTBETCTBYIOIIME YKIIaTy
o011eo0pazoBaTenbHON OpraHu3allvu, YCTaHOBJICHUE U HOJIJIEPIKKY
no0poskenaTeabHOl aTMochepsl.

8. Opranuzamusi HACTaBHUYECTBA MOTHUBHUPOBAHHBIX U  JPYIUPOBAHHBIX
oOyuJaroluxcs Haj HEYCIEBAIOIUMU OJHOKIACCHUKAMHU, B TOM YHUCIIE C OCOOBIMU
o0pa3oBaTeIbHBIMU  MOTPEOHOCTSAMHU, MAIOMIETO OOYYaAIOIMUMCSI  COIMAIBHO
3HaYUMBIN OTBIT COTPYAHUYECTBA U B3aUMHOM MTOMOIIIH.




9. HMauuuupoBaHWe W  NOAJEPKKA  HCCIENOBATENBCKOW  JEATEIIBHOCTH
oOy4Jaromuxcs, IIAHWHPOBAHUE W BBHINIOJHEHWE WHIWBHIYAIbHBIX W TPYIIIOBBIX
MIPOEKTOB BOCIIUTATEIIbHON HAMPABICHHOCTH.
2. COOJEP/ KAHUE YYEBHOI'O ITIPEJIMETA
8 KIIACC

IlepBoHavajbHbIE XUMUYECKHE IOHATHS

Xumusi — BaKHas 00JIACTh €CTECTBO3HAHMS M MPAKTHYCCKOW JEATEITLHOCTH
yenoseka. [Ipeamer xumun. Ponp xumum B xu3HU 4yenoBeka. Kpartkue cBeneHHs
00 MCTOpUM BO3HUKHOBEHHUS U PA3BUTHUS XUMHUHU. XUMUS B CUCTeME HayK. Tena u
BemecTBa. PU3NYECKNE U XUMUYECKHE CBOMCTBA BEMIECTB. ATPEraTHBIE COCTOSAHUS
BemIECTB. lIOHATHE O TEOPETHUECKMX M SMIUPUUYECKUX METOJAaX IO3HAHUS B
€CTECTBEHHBIX Haykax. lIpeacraBieHus 0 HAYyYHOM MO3HAHWHM HA SMIOUPUYECKOM
ypOBHE: HaOIIO/IEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE, BBIUHUCICHUE.
[IpencraBieHuss 0 HAay4yHOM I[IO3HAHMM Ha TEOPETUYECKOM YPOBHE: Hay4HBIC
(dakTbl, IpobsiemMa, TUIoTe3a, TEOPHS, 3aKOH.

S3bik xumMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue o Meromax pabOThl ¢ XMMHYECKUMU BemiecTBamu. O0opyaoBaHue
IIKOJIbHOW XUMHUYecKou Jaboparopun. I[lpaBuna OezomacHOro ooOpaieHus c
BEII[ECTBAMHU U JTAOOPATOPHBIM 000PYIOBaHUEM.

Yuctele BemecTtBa U cMecu. [Ipupoansie cmech: BO31yX, MPUPOJHBIA Ta3,
He(Th, NPUPOHBIE BOJbI, TOPHBIE OPOJLI U MUHEPaIBL. [TOHATHE O TOMOT€HHBIX
U TeTePOTeHHBIX cMecsX. CiocoObl pasaenenus cmeceit. OuncTka BEIecTB.

BemecTtBa u XUMHYECKHE pEAKIUMU. ATOMBI U MOJIEKYJbl. XUMHUYECKHUE
aneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIE M CIOXKHBIE BEHIECTBA.
Meramnel u HeMmeTauibl. BemectBa MOJIEKYJISIPHOTO WM HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumuueckas hopmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX 2JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BewnlecTB. OrnpeneneHue BaJ€HTHOCTH 3JIEMEHTOB IIO
dbopmynam OMHApHBIX COEIMHEHUW U  cocTaBieHUE (QopMysl OHHApPHBIX
COCIMHEHUN 1O BAJCHTHOCTH OJJEMEHTOB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi oJisl XUMUYECKOTO AJIEMEHTA B
coenuHennu. Haxoxnenne mpocteiineit opMysbl BEIIECTBA 10 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuectBo BemectBa. Monbs. MosngpHast macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCJA CTPYKTYpHBIX €IWHHUIl BemiecTBa. Pacdersl mo dopmynam
XAMHUYECKUX COeIUHEHUW. MonsipHas macca cMecu BemecTB. MospHas J07s
XUMHUYECKOTO dJieMEHTa B coeAuHeHuu. Haxokmenue mpocteieit (hopmyssl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

Ou3NYEeCKUe U XMMHUYECKUE ABJICHUSA. XUMHUYECKAsI PEaKLMs U €€ MPU3HAKU.
VYcnoBust NpOTeKaHNs XUMUYECKUX PEAKIMI. 3aKOH COXPAaHEHUS! MACChl BEILIECTB.
ATtoMHO-MonekysipHass Teopus. JKus3Hb M aesrensHocTh M.B. JlomoHOCOBa.



XuUMHUECKUE ypaBHEHUS. THUIBI XUMUYECKUX PEAKIMM (COeTMHEHNUS, pa3IoKEHUS,
3aMelleHus, o0oMeHa). Pacuersl Mo XUMUYECKUM YpaBHEHUSIM.

OKCIIEpUMEHTAIBHOE HM3Y4YEHUE BEIIECTB U SABJICHUN. 3HAKOMCTBO C
XUMHUYECKON TMOCYJ0i, C mpaBuwiamMud pabOTel B Ja0OpaTOpUM MU NPUEMAMHU
oOpamenusi ¢ JabopaTOpHbIM OOopymoBaHweMm. M3ydeHne W  ONHCAaHHE
bu3nUeckux CBOMCTB O0Opa3llOB HEOPraHUYECKHX BEIIECTB — METAJIOB H
HeMeTrayuioB. HaOmonenue ¢usnueckux (TUIaBIeHHE BOCKa, TasHUE JIbJa,
pacTUpaHHe caxapa B CTYINKE, KUIEHWE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX
(ropeHue cBe4M, NMPOKATMBAHWE MEAHOW MPOBOJOKH, B3aUMOJEUCTBUE COABI WU
MeJa C COJISIHOM KHCIOTOW) siBieHWid. O3HakoMJeHHE C oOpa3laMH BEIIECTB
KojaudyecTBoM 1 wmonbs. HaOmioneHue W onMcaHWe TMPU3HAKOB MPOTEKAHUS
XUMHUYECKUX PEaKUUi (pas3yIoKEHUE caxapa, B3aMMOJEHCTBUE CEPHOU KHUCIOTHI C
xJopuoM Oapusi, TOJydYeHHEe U pasfoxeHue ruapokcuaa menu (I1) mpu
HarpeBaHWM, B3auUMoOJIeUCTBUE Kene3a ¢ pactBopoM cosm menu (ll). M3ydenue
cioco00OB  pazienieHuss cMmeceil (C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BbIIIapUMBaHuE, JUCTUIUISILM, XpoMaTorpadusi), IpOBEACHUE OUYUCTKU TOBAPEHHOM
conu. Habmronenne u onucaHue ONBITOB, WUTIOCTPUPYIOLIUX 3aKOH COXPAHEHHUS
MaccChl.

Baskneiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o rasax. Bozmyx — cmech razos. CocraB Bo3ayXxa. 3aKOH
ABoranpo. Momspubeiii 00bEéM razoB. OTHOCHTENbHAs IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTEIBHOM MOJIEKYJISIPHOM MacChl Ta3000pa3HOTO BEIIECTBA 11O
W3BECTHOM OTHOCHUTENBHON MIOTHOCTH. OOBEMHBIE OTHOILIEHUS Ta30B IIpH
XUMHUYECKUX PEAKIUSX.

Kucinopon — sneMeHT u mpocroe BewiecTBo. HaxoxkneHuwe Kuciaopona B
npupoze, puznyeckue U XMMHUYECKUE CBOMCTBA (pEaKIMU TOPEHUsI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBOM mpupone. Oxcuael. lIpumenenune kucmopona.
CriocoObl MoMy4YeHus: KUCI0pOoAa B JIa0OpaTOpUU U MpoMbIIUIeHHOCTU. [loHaTHe o
karanu3arope. KpyroBopor kucinopoma B mnpupoae. O30H — amoTpomnHas
Monupukamms kucaopoma. O30HOBBIA CJIOW, €ro 3Ha4YeHHe IS SKHUBBIX
opraHu3MoB. Pa3pyiieHue 030HOBOIO CJ04.

TennoBolr 3((PeKT XUMHUUECKOW peakiuu, TePMOXMMHYECKHE YpPaBHEHMS,
DK30- U DHIOTEPMUYECKUE peakuuu. TorumBo. Vcnonb30BaHuEe yriisi 1 METaHa B
KayecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapaukoBoM s dexre.

Bonopox — nanemeHT M mpocroe BemecTBo. HaxokneHuwe Bomopona B
npupoae, (GU3MYECKUEe UM XUMUYECKHE CBOMCTBA, MNPUMEHEHHE, CIOCOOBI
nonydyeHus. [lonsarue o kuciaorax u coisx. Mcrnonb3oBanrue BOAOPO/IA B KAUeCTBE
TOIUIUBA.

Bonma. ®usnueckue cBoucTtBa BOAbl. Boma kak pactBopuTens. PacTBOpBL
HacpllieHHbIE M HEHACBIICHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
@dakTopbl, BIUSIONIME HAa PACTBOPUMOCTH TBEPIbIX M Tra3000pa3HbIX BEIIECTB.
CriocoObl BhIpaKeHHUsSI KOHILIEHTPAILlMKM PACTBOPOB: MAacCOBas JI0Jsl PACTBOPEHHOIO



BEILIECTBA, MOJIIPHAs KOHIIEHTpanus. Poyib pacTBOpOB B NPUPOAE U B KU3HU
YEJI0BEKA.

Xumudeckne cBodcTtBa Bojabl. IloHarne o0 ocHoBaHusx. [lonsTtue o0
uHauKaTopax. KpyroBopoT BoAbI B MpuUpOJE. 3arps3HEHHE MPUPOAHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeauHeHuil. Okcunabl. Kiaccudukanus
OKCUJIOB:  cojeoOpa3yroniue (OCHOBHBIE, KHCIOTHBbIe, aM(doOTepHbIe) W
HecoJieoOpasyromue. MeXayHapoaHas HOMEHKIATypa OKCHUIOB. |pUBHAIBHBIC
Ha3BaHMs OKCHIOB. PU3MYECKUE U XapaKTEPHbIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMoOA€ICTBHE C BOJOW, C KUCIOTAMH U OCHOBAaHUSAMH, C IPYTUMU OKCHUJIAMM).
[Tony4yeHne OKCUIOB.

[loHATHE O TUIPOKCHUIAX — OCHOBAHUSAX U KUCIOPOJCOAEPKAMMUX KUCIOTAX.
Kucnorel. Knaccuduxanuss kucior. MexayHapoaHas HOMEHKJIaTypa W
TpUBHAJIbHBIC Ha3BaHUs KUCIOT. DU3WYECKHE U XUMHUYECKHE CBOMCTBA KUCIOT
(B3aMMOJIEHCTBHE C METAJJIAMH, C OKCHJIAMU METaJVIOB, OCHOBAHUSIMU U COJISIMU).
Psan axktuBHoctn wmetamioB H.H. bekeroBa. Ilomydyenue xucnmor. Kucnorsl B
pUPO/JIE, IPUMEHEHUE BAKHEUIIINX KUCIOT.

OcHoBanus. Krnaccudukanyss OCHOBaHMM: IIEJIOYM U HEPACTBOPHUMBIE
OCHOBaHHUs. MexIyHapoaHas HOMEHKIIaTypa OCHOBaHUM. TpuBUaIbHbIE HA3BAHUS
ocHoBanuii. Illenoun, ux cBoicTBa (B3aMMOJIEUCTBHE C KUCJIOTHBIMH OKCHIAMH,
KHUCIIOTAaMU W COJISIMH) M CIOCOOBI TosydeHusi. HepacTBopuMble OCHOBaHHS, UX
CBOMCTBA (B3aMMOJICUCTBHUE C KUCIOTAMM) U CIOCOOBI MOTyYeHUs1. AMPOTEPHOCTD.
[Tonsitue 00 ampoTepHBIX TUAPOKCHAAX (HA MpPUMEpPE TUIPOKCUAOB LIMHKA U
AJTIOMHUHUS): XUMUUYECKUE CBOMCTBA (B3aUMOJCHCTBHE C KUCIOTAaMU U IIEJI0YaMHU)
U TIOJTyYEHHE.

Comu  (cpemnue, KHCIble, OCHOBHBIE, JBOWHBIC). MexmyHapoaHas
HOMEHKJIaTypa cojed. TpuBuanbHble Ha3BaHud cojed. DPusnyeckue u
XapakTepHbIE XMMHWYECKHE CBOMCTBA Ha mpumepe cpeaHux coneu. llomydyenue
COJIEH.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHU.

DKCIEpUMEHTAIIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OMPEIECICHUE COAEPKAHUS KHCI0pOJia B BO3IYXE;

MoJIyuyeHue, CoOMpaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB KHUCIOPO/Ia;

HAONIOZICHNE B3aWMOJICHCTBUSA BEIIECTB C KHCIOPOJOM H  YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPEHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMu OKCUIOB U OMMCAHUE UX CBOWCTB;

MoJIyuyeHHue, coOMpaHue, paclo3HaBaHUE M H3YyUYCHHE CBOMCTB BOJ0pPOJa
(ropenue);

B3aMMOJIeHCTBHE Bofopoa ¢ okcuaoMm meau (11);

UCCJIEIOBAaHNE OCOOCHHOCTEH pAacTBOPEHUS BEMIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;



MIPUTOTOBJICHUE PACTBOPOB C OMPEACICHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OMNPEACICHHON MOJSPHOM KOHIIEHTpauuen
PaCTBOPEHHOI'O BELIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM U KaJIBIIEM );

ONpEIEJICHUE PACTBOPOB KUCJIOT U IIEJIOYEH C TOMOIIBI HHINKATOPOB;

UCCJIeI0BAaHUE 00Pa3I[0B HEOPTAaHMUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

uzydeHue B3aumozencteua okcuaa meau (1) ¢ pactBopom cepHOil KUCHOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

IIOJIyYEHHE HEpPACTBOPHMMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METalla
JIPYTUM U3 PacTBOpaA COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHne DKCIEPUMEHTAJIBHBIX 3aad 10 Teme «OCHOBHBIE KIJACCHI
HEOPraHUYECKUX COCIUHECHUIN.

Ilepnoanyecknint 3axkoH M Ilepuoauyeckas cucreMa XHMHYECKHX
jaemeHTOB /I. U. MenaesieeBa

Crpoenne aroMoB. Xumudeckas CBA3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
peaKIuu.

[lepBble TOMBITKM KJIACCU(PUKALIUM XHUMHUYECKUX 3JIeMEeHTOB. lloHsTHe O
rpynmnax (CeMeHCTBaxX) CXOJHBIX 3JIEMEHTOB: LIEJIOYHBIX U LIEJIOYHO3EMEIbHBIX
MeTajljlaX, TajJoreHax, WHEPTHBhIX (OJIaropoJgHBIX) Tra3ax. OJIEMEHThl, KOTOpbIE
00pa3zyroT aM(oTepHbIe OKCUBI U TUIAPOKCHUJIBI.

[lepnonnueckuit 3aKOH. OTtkpsbITHE Ilepnoguueckoro 3aKOHA.
[lepnognueckas cucrema xumudeckux odnemeHroB JI. WM. Mengeneesa.
KopoTtkonepuoanas u nanuHHOnepuogHas ¢opmbl Tabmuisl «Ilepuoauueckas
cucrema xumudeckux snemeHToB . M. MenaeneeBa». llepuonast u rpynisl (A- u
b-rpymnier).

Crpoenne aromoB. CocTaB aroMHbIX sfep. M3orombl. PaamoakTUBHOCTS.
DONeKTpOHBI. DJIEKTPOHHAs OpOUTaNIb. DJHEPreTHUYECKHUE YPOBHU M TIOJYPOBHH
atoma: S-, pP-, O-opOutamu. DJIEKTPOHHBIE KOH(PHUIYpalMd H DJICKTPOHHO-
rpaduyeckue ¢GopMyibl atoMoB. Du3Mueckuii CMBICI MOPAIKOBOTO HOMEpa,
HOMEpA MepuoJia U rpynmnbl ieMeHTa. CTpoeHue 3JEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuyeckux anemeHToB [lepronnueckoit cucremsl . 1. MenneneeBa:
pacrpeneneHue JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM, IIOAYPOBHSAM U
opoutansm. Guznueckuit cmpica [lepuoanyueckoro 3aKoHa.

3aKOHOMEpPHOCTM M3MEHEHUS pPaJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKMX CBOMCTB II0 TIpynmaM M MepUuoAaM.
N3MmeHenrne KUCI0THO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMHUUYECKUX DJIEMEHTOB B
nepuoAax M rpynnax. XapakTepHUCTHKAa XUMHYECKOTO JJIEMEHTa II0 €ro
nonokenuto B [lepuonnueckon cucreme /1. U. Menneneena.



3nauenue [leproanueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB IS pa3BUTUS Hayku W npaktukd. . WM. MenaeneeB — ydeHbId U
IpaKIaHUH.

DONEeKTPOOTPULATENIBHOCTh XUMUYECKUX JJIIEMEHTOB. XHMHYECKasi CBS3b.
Bunpl XUMUYECKON CBA3M: KOBAJEHTHAas MOJSApHAas CBA3b, KOBAJICHTHAA
HEToJISIpHAs CBSI3b, MOHHAs CBS3b. MexaHU3Mbl 00pa30BaHUS KOBAJEHTHOW H
WOHHOW CBSI3U. DJEKTPOHHBIE U CTPYKTypHbIe (opMyibl BemiecTB. KaTHOHBI U
AHUOHBI.

Kpucramnmueckue u amopdHble BemecTBa. THUNBI KPUCTATUTMUECKUX
pPElIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U UX XapPAKTEPUCTUKH.

Crenenp okucineHus. OrmnpeneneHne CTENEHEW OKUCIEHUs aTOMOB B
OMHapHBIX  coeAUHEHMSIX.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  pEaKLUU.
[Iponiecchl OKuMCIEHHST W BOCCTaHOBJEHWs. OKHCIWATENIM W BOCCTAHOBUTEIH.
CocraBieHue ypaBHEHUM MTPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUNA U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OaiaHca.

OKCIEPUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IIPU IOMOIIM PHUCYHKOB, MOJEIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIT;

IIPOBEJICHUE  ONBITOB, WJUIOCTPUPYIOIIUX  MPHUMEPBl  OKUCIHMTEIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MexnpeaMeTHbIe CBSA3H

Peannszanuss MeXNpeIMETHBIX CBS3€M NpPHU HM3yYEHUM XMMUU B 8§ Kiacce
OCYULIECTBJISIETCS. 4epe3 HCIMONb30BaHWE KaK OONIMX €eCTECTBEHHO-HAYYHbIX
MOHSATUM, TAK U TIOHATUM, IPUHSTHIX B OTAEJIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAY4YHBIE MOHATHUS: sIBICHUE (IIpoLecc), HaydHbIN (axT,
rUIoTe3a, TEOpHs, 3aKOH, aHajJIu3, CUHTE3, KiacCU(PUKalus, MNEePUOJUYHOCTD,
HaO0JII0ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETb.

®dusuka: sBIEHUS MNPUPOAbI, (UINYECKUE SBJIEHUS, BEIIECTBO, TEIIO,
¢usznyeckue BEIMYMHBL, EAMHMUIIBI HM3MEpeHus, oO0BEM, Macca, arperatHble
COCTOSIHAE BEILECTBA, aTOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HOH, MOJEKYIJIa,
CTpPOEHHUE Ta30B, KUJIKOCTEH U TBEPAbIX (KPUCTALUTMYECKHUX) TEN, DJIEKTPUUECKHI
3apsill, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, porocuHTe3, IMIpoIIecCHl 0OMEHAa BEIIECTB.

['eorpadus: atmochepa, ruapochepa, MUHEpabl, TOPHBIC TOPOIBI, TTOJE3HBIC
MCKOMAEMBIE, TOILUIMBO, BOJIHBIE PECYPCHI.

TexHonorus: Texnocdepa, IPoOU3BOACTBO, XUMUUYECKHE TEXHOJOTUH, CHIPhE,
KOHCTPYKIIMOHHBIE MaTE€PUAIbI.

9 KIIACC

BemecTBo M XMMHUeCKasi peaKknusa



IToBTOpeHue u yriybieHue 3HaHMM OCHOBHBIX pa3/eloB Kypca 8 Kiacca.
Crpoenne aromoB. CBolicTBa aTOMOB  XMMHYECKHMX  DJIEMEHTOB, HX
KOJIMYECTBEHHBIC " Ka4yeCTBECHHBIE XapaKTEPUCTUKA (paauyc,
AIEKTPOOTPHULIATEIILHOCTD, SHEPTHUs VMOHU3ALUN). [locnenoBaTenbHOCTD
3allOJIHEHUSI DJIEKTPOHHBIX OpOHUTaNell aTOMOB Maibix MepuooB. OCOOCHHOCTH
3allOJIHEHUSI  JJEKTPOHHBIX  opOWTanel  aroMoB  OONBLIIMX  MEPUOJIOB.
[lepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB B CBETE IPEACTABICHUH O
ctpoeHun artoma. CTeneHb OKUCIEHUS M BAJICHTHOCTh. lIpencraBieHue o
NEPUOINYECKON 3aBUCUMOCTH CBOICTB XUMUYECKUX 3JIEMEHTOB
(371EKTPOOTPULIATETBHOCTb, OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHUIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, JXUAKOM M Tra3000pa3HOM
COCTOSIHUMA. BuIbl XHUMHYECKOW CBSI3M: HMOHHAs, KOBAJICHTHAs (HEMOJspHAs,
noJisipHasi); OOMEHHBIH M JOHOPHO-aKIENTOPHBIM MeXaHu3M 0Opa30BaHHUS
KOBAJICHTHOM CBSI3H.

MexmonexkynsipHble B3aUMOAEHCTBUS (BOJOpOJHAsl CBA3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTaUIMYECKUX PEIIETOK — aTOMHAas, HIOHHAs, METaJUINYeCKasl,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH X CTPOCHHS. 3aBUCUMOCTb CBOMCTB BEUIECTBA OT
THUIa KPUCTAJUIMYECKOU PEIIETKU U BUJA XUMHUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAaHHUs  XHMHYECKHX  PEaKIHi.
Knaccudukanus XUMHUECKUX PEAKIHMM MO pa3iuyHbIM MpHU3HAKaM (IO YHUCIy U
COCTaBY YYACTBYIOIIMX B pEaKIMH BEIIECTB, IO TEIIOBOMY 3(deKTy, Mo
VU3MEHEHUIO CTENEHEH OKHMCIICHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO pEarupyrolnux BEUIECTB).

DONEeMEHTbl XMMHUYECKOM TEPMOJMHAMUKH. OHEpPreTuka XHWMHYECKHX
peakuuii. TeruioBol >(PpeKkT XUMHUUECKOW peakiuu. IK30- U IHIOTEPMHUUECKUE
peakuud, TEPMOXMMHYECKUE ypaBHEHHMs. 3akoH l'ecca W ero cleacTBusl.
Bbruncienusi no TepMOXUMHUYECKUM YPaBHEHHUSIM.

[loHATHE O CKOPOCTM XMMHUYECKOW peaklUHMH. 3aKOH JEHCTBYIOIIUX MAacc.
@DakTopbl, BAUSIOIIAE Ha CKOPOCTh XMMHUYECKON pEaKUUU. DHEPIUsl aKTUBALMH.
[Tonsitue o katammuze. depmentsl. UTHTHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
XMMHUYECKOM paBHoBecuu, npuHuun Jle Illarense. VYcinoBus cMeleHus
XUMHUYECKOTO paBHOBeCUS. DakTOpbl, BIMSIOLIME HA COCTOSTHUE XHMHYECKOTO
paBHOBecuda. IIporHozupoBaHue  BO3MOXHOCTH  MNPOTEKAaHUS  XMUMHYECKUX
MpEeBpaIlleHU B Pa3IMYHbIX YCIOBUAX HAa OCHOBE MPEACTABICHUI 00 M3y4EHHBIX
AIIEMEHTaX XMMUYECKON KHHETUKH U TEPMOJIUHAMUKHU.

OKHCIUTETEHO-BOCCTAHOBUTEIIbHBIE pEeaKkInH. OKHCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA XUMHUYECKHUX 3JIEMEHTOB, 3aBUCHUMOCTh OT CTEIEHU
OKHUCJIEHUS. BakHble OKHCIUTENM W BOccTaHOBUTENW. [lepmaHraHart kanus
(xapakTtepuctuka). CocTaBiIeHHE YpPaBHEHUI OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii ¢ UCTIOIb30BAHUEM METO/1a MJIEKTPOHHOT0 OajaHca.



DneKTpoNuTUYecKas Auccouuanus. XUMUYECKME pEeaklUh B PacTBOpax.
Teopus  >IEKTpONUTUYECKOW  Jucconuanuu. PacTtBopeHue Kak — (DU3HKO-
xumudeckuit npouecc. [lonarue o ruapaTax U KpuCTaIOTUapaTax. IJACKTPOIUTHI
U HEANEeKTpOoJauThl. KaThoHbI, aHMOHBI. MeXaHHM3M JUCCOLMALMM BEIIECTB C
pa3IUYHBIM BHJIOM XHUMHYECKOW CBsi3U. CuibHble W CHa0ble 3JIEKTPOJIUTHI.
CremneHnp nuccolManuy, KOHCTaHTa auccouuanud. oHHOEe Mpou3BeeHUE BO/IbI.
Bonopoausiii  mokazarens. MHAMKATOPHI. DNEKTPOIUTHYECKAs AUCCOLUALIUS
KHCJIOT, OCHOBAaHMI M COJICH.

Peakuun noHHOro 0OMeHa. YCJIOBUS MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa.
MouieKyJisipHbI€, IOJHBIE U COKPAILIEHHBIE HOHHBIE YpaBHEHUA peakuuii. CBolicTBa
KHUCIIOT, OCHOBaHWI M COJIEH B CBETE MPEACTABICHHN 00 AJIEKTPOIUTHUECKOM
nucconuanuu. KauecTBeHHbIE peakiii Ha HOHBI.

['mpponm3 coneid. MlonHble ypaBHEHUS THAPOIN3a COJEH. XapakTep Cpeabl B
BOJHBIX PACTBOPAxX COJIEH.

OKCIEPUMEHTAIBHOE W3Y4YEHUE BELIECTB M SBICHUN: O3HAKOMIICHHE C
MOJEIIIMA KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWMYECKHX BEIIECTB — METAJIOB U
HeMeTaJyIoB (rpaduTa 1 aMasa), CJI0KHBIX BEUIECTB (XJIOpUIa HATpus);

MCCJIEI0BAHNE 3aBUCHUMOCTH CKOPOCTH XMMUYECKON Peakluu OT BO3JAEHCTBUSA
pa3nuYHbIX (PAKTOPOB;

OTIBITHI, WUTIOCTPUPYIOLIHE OOPATUMOCTh XUMUYECKUX PEAKIIHIA;

UCCJIEIOBAHUE SJIEKTPONPOBOJHOCTH PACTBOPOB, IMPOLECCA AUCCOLMALMH
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEICHUE ONBITOB, WJUTIOCTPUPYIOMIMX NPU3HAKK TMPOTEKAHUS pEeaKUun
MOHHOTO 0OMeHa (00pa3oBaHuE OCajiKa, BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BObI);

MpUMEHEHUE UHANKATOPOB (JJaKkMyca, MeTuIopaHka u ¢eHondranenna) ais
OIIPEENICHNS XapaKTepa Cpelbl B paCTBOpPax KUCJIOT, OCHOBAHMI M COJIEH;

IPOBEICHUE  ONBITOB, WJUIIOCTPUPYIOLIUX  MNPUMEPbl  OKUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKEHHUS], COSUHEHUS );

pacno3HaBaHWE HEOPraHWYECKHX BELIECTB C IOMOLIBI0 KAauyeCTBEHHBIX
pEaKUHil HA UOHBIL;

pELIEHHE SKCIEPUMEHTANBHBIX 3a1ad 1o TemaMm: «OKHUCIHUTEIbHO-
BOCCTAHOBUTENbHBIE peakuum», «l'uaponus coiei», «DIEKTPOIUTHYECKAS
JUCCOLIHAITS.

Hemeranibl 1 MX cOeAMHEHUSA

OOmiast xapakTepucTuka HeMeTaioB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCThIX BEIIECTB, auioTponus. OKUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTauioB. CpaBHUTENbHASI XapaKTepUCTUKA
COEJIMHEHUI HEMETAJIJIOB.

O6mast xapakTepucTtuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QpU3MUecKre CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHUMHUYECKHE CBOHCTBa Ha TMpUMEpe  XJjopa
(B3auMOJEHCTBUE €  MeTaJUlaMd, HEMeTalUlaMH, BOJOM,  WIeJ0YaMHu).



XnopoBopopona. ConstHas  KUCIOTa, XHUMHYECKHME CBOWCTBA, TMOJIY4YEHUE,
npumeHenue. JleiicTBue xjopa U XJOPOBOJOPOJA HAa OPraHu3M YeJIOBeKa.
Baxueiiime xjopuapl W MX  HaxoxkiaeHue B npupone. [lonarue o
KHCIIOPOJCOIEPKAIINUX KUCIOTaX XJIOpa U UX COJISX.

VVIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpPHbIE CTEIECHH
okucieHus. CTpoeHre U pu3NUecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U
cepbl. AJJIOTPOIHbIE MOAU(PUKALNUA KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA
cepbl (B3aMMOJEHCTBHE C HEMETaUIaMH, METaUlaMH, KOHLIEHTPUPOBAHHBIMU
a30THOM M cepHOl kucinotamu). CepoBoIOpOd, CTpOeHHE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEIIbHBIE CBOMCTBa). OKCHUABI
Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB. CepHUCTas KUCIOTa U €€ COJIH.
Cepnast kucinorta, (¢uU3MUECKHEe U XUMHUYECKHME CBOMCTBa (0oOmMe Kak
IpeACTaBUTENs Kjacca KHUCIOT M cneuuduueckue). Cojlud CEepHOM KHUCIIOTBHI.
XHWMHUYECKHUE PEaKINH, JIeKAIIHE B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOIyYeHUS
CEpHON KHUCIOTHI. IIpencraBiieHHs 0 XMMHUYECKOM IIPOHU3BOJACTBE M CBSI3aHHBIX C
HUM mnpodeccusax. [Ipumenenne cepHoil kuciaotel U cynbdaroB. KauecTBeHHbIE
peakuuu Ha cyiabdut-, cyabbua- u cyinbdar-anuonsl. HaxoxxneHnue cepbl u ee
COCIMHEHNN B TnpupoAc. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelsbl
COCIMHEHUSAMU Cepbl (KUCIOTHBIE NOXIU, 3arpsi3HEHUE BO3.yXa), CIOCOOBI €ro
IIPENOTBPALLCHUS.

OO6mast xapaktepuctuka 3yeMeHToB VA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHN OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Mpupoje, GU3NUYECKUe U XUMHUUYECKHE CBOMCTBA
(B3aMMOJENCTBUE C METaJlIaMH, BOJOPOAOM, KHUciIopoAaom). KpyroBopoT azora B
npupoje. AMMHAK, €ro (U3MYEeCKHe U XUMHYECKHE CBOMCTBa (OKHCIEHHE,
OCHOBHBIE CBOICTBAa BOJHOIO pPAacTBOpa), IPUMEHEHHE W TIOJyYCHHE B
7a00paTopuM U TPOMBIIIIEHHOCTH. VOH aMMOHUS, JIOHOPHO-aKIENTOPHBIN
MexaHu3M ero oOpa3zoBaHus. Coau aMMOHHS, UX (PU3MYECKHE U XUMHUYECKHE
CBOMCTBAa (pa3yloKEHHE U B3aUMOJACHCTBHE CO IUEJIOYaMH), NPUMEHEHHE.
KauecTBennass peakuus Ha uoHbl amMoHus. Oxcuaer asora (I, I, I, IV, V).
Azotuctas kuciaora. A30THast KUCIIOTa, €€ MOoTyYeHHne, PU3nueckue U XuMU4ecKue
CBOMCTBa (00IIME Kak MpEeNCTAaBUTENs Kiacca KHUCIOT U creuuduyueckue),
npuMeHeHue. XHUMHUYECKUE PEeakKlMH, JIeKallue B OCHOBE MOJYYEHHUs a30THOU
KHCIIOTHI B TTPOMBITINIEHHOCTH. HuTpatsl u HUTpUTHL. KauecTBeHHBIC peakiuu Ha
HUTpPAT- W HUTPUT-AHUOHBI. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH CpeJibl
COCIMHEHUSMHU a30Ta (KHUCIOTHBIC MJOXKIU, 3arps3HEHUE BO3JyXa, IMOYBHI H
BOJIOEMOB).

®ocdop, ammoTponHbie Moaudukauuu QGocopa (0enblii U KpacHBIU
docdop), ¢puznueckue U XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C METaJIaMH,
KHCIJIOPOJIOM, TaJIOT€HAMH, KOHLIEHTPUPOBAHHBIMU a30THOM U CEPHOM KHUCIIOTaMU).
Oxcuasl pocdopa (I, V), dochopnas kucnora, puznueckue M XUMHUYECKUE



cBoiicTBa, nosnyuyenue. KauectBennas peakuusi Ha ¢ocdar-uonsl. [Ipeacrapnenus
o ranorenugax docdopa (111, V).

[lonsiTue 0  MUHEpAIbHBIX  yO0oOpeHusx. A3oTHble, (ocopHBbIe,
KOMILJIEKCHBIE  yA0OpEeHHs. XHMHUYECKOE 3arpsA3HEHUE OKPY’KAIOIIEH Cpelbl
COeMHEeHUSIMH a30Ta u pocdopa.

Ob6mas xapakrepuctuka 31eMeHTOB |VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHUSI.

Yrnepon, amnorpomnHbie Moaudukanuu (rpadur, anmas, dymiepeH, rpades,
HAaHOTPYOKHM), (U3MUYECKHUE M XHMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB
(B3auMOIEHiCTBHE C METaJUIaMU, HEMETAJUIaMH, KOHIICHTPUPOBAHHBIMH a30THOM U
cepHoit kucinoramu). [lonsitue 06 aacop6iuu. KpyroBopot yriiepona B mpupoJe.
Oxcuppl yriepoaa, ux (pusnueckue 1 XMMHUUECKHE CBOMCTBA, IEWCTBUE HA KUBBIC
OpPTraHU3MBbl, MOTYYCHHE U MPUMEHEHHE. JKOJOTHYECKHE MPOoOieMbl aTMOC(eEpHI,
CBsi3aHHbIe C okcujaoM yriepoga (1V). VYronapHas Kuciiota M €€ COJH, HUX
¢usznyeckue M XMMHUYECKHE CBOICTBa, mojyueHue U npumeHeHue. KapOonartsl,
ruipokapOoHaTel, uUx cBoicTBa. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBaHue kapOOHATOB B OBITY, MEIUILUHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHayanbHBIE TOHATHSA 00 OPTAaHHMYECKUX BEUIECTBAX KaK O COCAMHEHMSIX
yriaepoja: YIrJIeBOAOPOJbl (METaH, 3TaH, 3TUJIEH, alleTUJIEH), 3TaHOJ, TJIULEPUH,
yKCyCHas KucioTa. [Ipupo/iHple MCTOYHUKU YTIIEBOJOPOJIOB (Yyrojb, MPUPOIHBIM
ra3, He)Th), MPOAYKTHl UX MEePepabOTKH, UX POJib B OBITY U MPOMBIIIEHHOCTH.
[TonsiTne 0 OMOJOTMYECKH Ba)KHBIX OPTaHUYECKUX BEIIECTBAX — KHUpax, OelKax,
yIaeBOJaX — M WX POJM B JKU3HU 4YelIOBeKa. EIWHCTBO OpraHMYECKUX U
HEOPTraHUYECKUX COCTMHECHUM.

KpemHunii, ero Qusnyeckue M XUMHUYECKHUE CBOMCTBA (B3aUMOJCHCTBHUE C
MeTaJlJIaMH, KUCIOPOAOM, yTJIEPOIOM, TajJoreHamMH), MOJIyueHuEe W MPUMEHEHHUE.
Ponb kpemuus B npupoje u texuuke. Oxkeun kpemuus (1V), kpeMHHeBasi KUCIOTa,
CWJIMKAThL: (PU3MYECKHE U XUMHYECKHE CBOMICTBa, MOJyYEHHUE U NPUMEHEHHE B
OBITY M MPOMBIIIJICHHOCTU. BakHeline CTpouTelbHble MaTepuajbl: KepaMmHKa,
CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [IpobiaeMbl Ge30MmacHOro MCIoJIb30BaHUS
CTPOUTENHHBIX MAaTEPUAIOB B TTOBCETHEBHOM JKM3HH.

Bbop. Ocobennoctu crpoenust aroma. OO1ue npeacTaBieHus 0 GU3NIECKUX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucimora.

OKCIIEpUMEHTAILHOE U3YUYEHHE BEILIECTB U SIBICHUM:

O3HAKOMJIEHUE C 00pa3laMu MPUPOJHBIX XJIOPUIOB (TATIOTEHUIOB);

MPOBEJCHUE OMBITOB, OTPAKAIOIMUX (PU3MUEeCKHe W XMUMHYECKHE CBOMCTBa
raJIOr€HOB Y UX COCIUHECHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

IPOBEJCHIE KAaUeCTBEHHBIX PEaKlUi Ha XJIOpHUI-, OPOMUI- U UOTUA-UOHBI U
HaO0JII0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3laMu Cepbl U €€ IPUPOJAHBIX COSTUHEHUH;



HaOmofieHWe  mpouecca  OOyriauBaHMsl — caxapa  MOJ  JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBlIEHHON CEPHOM KUCIOTHI;

IPOBEJCHIE KAauyeCTBEHHBIX pEaKkIuil Ha cynbPuna-, cyabPuT- U cyabdar-
MOHBI ¥ Ha0JII0ICHNE IPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHWE C (u3MyeckuMHu CBOMCTBaMH a3ora, ¢ochopa U HX
COCIMHEHUH, 00pa3iaMu a30THBIX U POCHOPHBIX yIOOPEHUI;

nojiyueHue, coOupaHue, paclo3HaBaHWE M U3YYCHHE CBOWCTB aMMHakKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHWUS,

IpOBEJCHNE KaYyeCTBEHHBIX PEAKIMil HA MOH aMMOHHs, HUTPUT-, HUTPAT- U
dbocdaT-uoHbI U U3YUYECHHE MPU3HAKOB UX MPOTEKAHUS;

U3yYEHUE B3aUMOJICHCTBUS KOHUEHTPUPOBAHHON a30THON KHUCIIOTHI C MEbIO,
CBOMCTB (hoC(HOPHON KUCIOTHI U €€ COJIEH;

O3HAKOMJIEHHE C MOJENISIMH KPUCTAJUTMUECKUX PEIIETOK anMmasa, rpadura u
¢ymiepeHa, ¢ MpOLECCOM aACcOpPOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM
yIJIEM U YCTPOICTBOM IIPOTUBOTA3a;

NOJIlyuYeHue, coOOMpaHue, paclio3HaBaHUE U M3YyUYEHUE CBOMCTB YIJIEKHCIIOTO
rasa;

NPOBEJCHNE KAueCTBEHHBIX pEakluii Ha KapOOHAT- M CHUJIMKAT-HOHBI U
U3y4EHUE NPU3HAKOB X MPOTEKAHUS;

U3y4€HUE B3aMMHBIX MTPEBPALLECHUI KapOOHATOB U THAPOKApOOHATOB;

O3HaKOMJIEHHE C 00pas3lamMu TPUPOTHBIX KapOOHATOB W CHUJIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

peleHre YKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelne HeMeTauTbl 1 UX
COETUHEHUSI.

MeTayuibl M MX COeIMHEHMS

O6mme cBoiictBa MeTawioB. OOmas XapakTepuCTUKa XUMHYECKHUX
AJIEMEHTOB — METAJUIOB HAa OCHOBAaHMM WX TOJIOKeHUs B [lepnoanyeckoil cucreme
xuMuueckux anemeHToB /. . MenaeneeBa u crpoennst atomoB. Metaiisl A- u b-
rpynn. CTpoeHHe NpPOCTHIX BEIIECTB — METAUIOB. MeTauueckas CBS3b U
MeTaJlJTN4ecKasi KpUCTAJUIMUecKasl pemeTka (MpUMUTUBHAsE KyOuueckas, 00bEMHO-
IIEHTPUPOBAaHHAS KyOnueckas, rpaHeleHTPUPOBAHHAS KyOmueckas,
reKcaroHaJibHas IUJIOTHOYMAKOBaHHAs). 3aBUCHMOCTh (PM3MYECKHX CBOWCTB
METAJJIOB OT CTPOEHHUS KPHUCTAJUIOB. OJEKTPOXUMHUECKHHA P HaNpsKeHHH
MeTaiioB. O01IKe XUMHUYEeCKHEe CBOMCTBA MeTauioB. OO0IIe crnocoObl MOTydeHHs
METAJIJIOB, METAILTYPTHUS. DJIEKTPOJIA3 PACIIAaBOB U PACTBOPOB COJICH KaK OJIMH U3
CIocO00B TONIy4eHHs MeTauioB. [loHSATHE O KOpPpO3MHM METalIoB, OCHOBHBIC
CHocOOBbI 3ammThl WX OT Kopposuu. CrmaBel (cTajb, YyryH, AIOPaTIOMUHUM,
Opon3za). [IpuMeHeHre METaIOB U CIUIABOB B OBITY M MMPOMBIIIEHHOCTH.

Memannwvt A-2pynn

[[lenounble MeTailibl: mojoxkeHue B Ilepuonnueckoi cucteMe XMMHUYECKUX
sanemeHToB JI. M. MeHneneeBa, cTpoeHHE MX aTOMOB, HAaXOXKJIEHUE B IMPHUPOJIE.



duznyeckre U XMMHUYECKUE CBOMCTBA (Ha IPUMEPE HATPUS U Kallvs), MOJy4EHHUE.
Okcuapl ¥ THAPOKCHUIBI HATPUS U Kanus. [I[puMeHeHne meaouHbIX METAIOB U UX
coeMHEHU. brosiornueckas pojap HaTpUs U Kajusl.

[[lenoyno3emenbHblE METAUIbl MarHuid W KaJbLIMKA: TMOJOXKEHHE B
[lepnoguueckon cucreme xumuueckux simeMmeHToB J[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJIeHUE B npupoae. Ouznueckue 1 XuMUIECKUE CBOMCTBA MATHUS
U Kanblus. Baxdeilliue coelWHEHUs KalblUsg U MarHusi (OKCHZ, THAPOKCHU],
COJIM), CBOWMCTBA, MpuUMeHEeHHUe. JKecTKOCThb BOABI M CHOCOOBI €€ yCTpaHCHHs.
KpyroBopor kanbius B IpUpPOE.

AmomuHu: osnoxenue B [lepuoauyeckoil cucTeMe XUMHYECKUX JIEMEHTOB
. 1. MenneneeBa, CTpOCHUE aTOMa, HaxOXJaeHUE B npupoaec. Ouznyeckue u
XUMHUYECKUE CBOMCTBA amtoMUHMsI. AMGOTEpHbIE CBOMCTBA OKCUA M TUIPOKCUAA
anmtoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwot b-cpynn

OOmast xapakTepucTuka MeTauioB b-rpynn  (MOOOYHBIX  MOATPYIIN):
nojnoxxkenue B Ilepuonnueckoi cucreMe xumuueckux anemMeHtoB J[. W.
MenpeneeBa, 0COOEHHOCTHA CTPOCHUS aTOMOB. SIBJIEHUE «IIpOBajia» 3JIEKTPOHA Ha
puMepe CTPOSHUsI aTOMOB XpoMa, MeJii, cepedpa. BalleHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTCIICHM OKHUCIICHHS AaTOMOB B COCIUHCHHUSX. 3aBHCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB M THUAPOKCHUIOB METAJUIOB OT 3HAYCHUS
CTETICHU OKHCIICHUS DJIEMEHTa B COCAMHEHHH (HA MPUMEpPE COCIUHEHUN XpoMma).
[TepBoHauanbHBIC TPECTABICHUS O KOMIUIEKCHBIX COSAMHEHUSIX.

Menp u cepeOpo: CTpO€HHE aTOMOB, CTENEHU OKHUCieHUs. OOlue KpaTkue
NpeACTaBIeHUs] O (U3MYECKUX U XUMHUUYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOACHCTBHE C KHCJIOTaMH-OKHUCIUTEISAMH), 00 UX OKCHIAX, TUAPOKCHUIAX H
COJISIX, UX MpuMeHeHuu. lIpencraBnenus o0 aMMUAYHBIX KOMILIEKCax cepedpa u
Menu. KauecTBeHHbIC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aTomMa, CTETIEHb OKUCICHHS. XapaKTepUCTUKA (PU3UUECKUX U
XUMUYECKUX CBOMCTB, IpUMEHEHHUE, aM(POTEPHbIE CBONCTBA OKCH/IA U THAPOKCUIA.
KauecTBeHHbIE peaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTtpoeHue aTtoma, CTENEeHW OKucIeHus. HaxoxleHue B Hpupoje.
dusnyecKkue 1 XUMUYECKHE CBOMCTBA jKelie3a, MpuMeHeHune. buonorudeckas posib
xkenesza. Oxcunpl, ruapokcuabl u conu skene3a (1) m xenesa (l11), ux cocras,
CBOMCTBa M Tmody4yeHHe. KauecTBEHHbIE peaklMM HAa KaTHOHBI xkeneza (2+) u
xenesa (3+). UyryH u ctanb — cruiaBbl kesie3a. [I[pon3BOACTBO UyryHa U CTallu.
DKooruyeckue mpooJeMbl, CBSI3aHHBIE ¢ METALTYPTUUECKUMHU MPOU3BOACTBAMH.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIICCTB U SBJICHUM:

O3HaKOMJICHHE ¢ oO0pasllaMd METaJUVIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaAMU;

MOJEIUPOBAHNE METAIINYECKOW KPUCTATUINYECKON PELIETKY;



M3y4YE€HUE B3aUMOJICHCTBUS METAJUIOB C BOJIOM, C pAacTBOpaMM COJied U
KHCJIOT, UCCEOBAHUE TPOIIECCOB AJIEKTposn3a pacTBOpoB xjopunaa menu (1) u
MOJIW/Ia KaJus, KOPPO3UU METAIIIIOB;

M3yYE€HHE OCOOCHHOCTEH B3aMMOJICHCTBHS OKCUIOB KallbLIMsl W HATPUS C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1V) u kucnoramu;

H3Yy4YeHHE CBOMCTB KapOOHATOB M THIPOKAPOOHATOB KaJIbIIMS, )KECTKON BO/IBI;

M3y4YCHUE TPOIECCOB IMOJMYYEHUS] THUIPOKCUIOB >Kejle3a, UX XUMHUUYECKUX
CBOMCTB;

M3Yy4YEHHE IPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMI HAa MOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xenesa (3+), menu (2-+);

HaOJII0/ICHUE W OINHMCAHUE OKpAIIMBAHUWS TUIAMEHU MOHAMHU HATpHsl, KIS U
KaJIBIIUS;

uccienoBane amGOTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHMUS, THIPOKCHU]IA
xpoMma (I11) u rugpokcuaa nuHKa;

pEUIEHUE >KCICPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHeumune MEeTaulbl U UX
COCIUHECHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecrBa u marepuanbl B MOBCEIHEBHOW KWU3HU 4eJOBEKa. BaxkHeiue
BEILIECTBA U MaTepuajbl, 00JacTU MX NpUMEHEeHHs. be3onacHoe HCIob30BaHUE
BCIIECTB U XUMHYECKUX peakiuid B ObITy. IlepBas momoinp Impu XUMHUYECKUX
05K0Tax Y OTPABJICHUSAX.

HoBsie Matepuansl 1 TeXHOJNIOTHUH. [[pUHINIBI «3€TT€HON XUMUW.

OCHOBBI HKOJIOTUYECKONM T'PaMOTHOCTH. XHMHUS W 3H0pOBbE. 3HAUCHUE
M3y4aeMbIX XUMUUYECKUX DJIEMEHTOB U WX COCAMHEHUN i1 (QYHKIIMOHUPOBAHUS
opranu3Mma 4esoBeka. [IoHsTHE 0 3J0pOBOM 00pa3e KU3HHU.

XHUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEeH cpeabl. DKOJIOTHISCKHUE MPOOIIEMBI,
CBSI3aHHBIE C COEAUHECHUSIMU YTIIEPOJIa, a30Ta, CEPBI, TSKEIbIX MeTaoB. [[oHsTHE
o ITJIK. Ponp XxumMuu B pelieHnr 3KOJIOTHYECKUX TPOOIIEM.

DKCMIEpUMEHTAIbHOE M3Y4YEHHME BEIIECTB M SBJICHUM: O3HAKOMJIEHHUE C
oOpa3naMu MaTepuajioB (CTEKIJIO, CIUIaBbl METAJIOB, IOJMMEPHBIC MaTepHAaIIbl),
ONPENICJICHUE KHUCJIOTHOCTH TMPUPOJIHBIX BOA, MOJCIMPOBAHUE IpOIEcca
00pa3oBaHus KUCIOTHOTO JAO0XK/s, U3yUYCHHE €r0 BO3ICHCTBUS HA MaTEpPUAIbI.

IloBTOpeHne U 00001IeHHe 3HAHUI OCHOBHBIX pa3lejoB KypcoB 8-9
KJIACCOB

ITepnoanueckuii 3akoH U [lepuoanueckas cucteMa XMMHUYECKHX 3JIEMEHTOB B
CBETE MPEACTABJICHUNA O CTPOCHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB
XAMHUYECKUX DJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U rPyMmax.

CtpoeHue BellecTBa B TBEPAOM, KUIKOM U ra3000pa3HOM COCTOSIHUM. Buapl
XUMHUYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BELIECTBA OT TUIA KPUCTAJUITMYECKOU
PEIIETKN U BUJa XUMUYECKOU CBSI3H.

Knaccubpukanys XUMHUECKUX PEAKIUA 10 Pa3JudHbIM  MPHU3HAKaM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUSI XHWMHUYECKUX MPEBpaAILCHUN B



pa3IMYHBIX YCJIOBHSIX HAa OCHOBE MPEACTABICHUM XHMHUYECKOW KHUHETUKH U
TEPMOIUHAMUKHU.

XUMHUYECKHE Peakiuu B pacTBopax. ['maponus coneil. Peakiium okuciaeHus -
BOCCTaHOBJICHUS. DIEKTPOJIU3.

CBoiicTBa KHCJIOT, OCHOBAaHMW U COJIEM B CBETE MPEICTABICHUNU 00
ANEKTPOJIUTUYECKON  JUCCOLMAIIMM W OKHCJIHMTEJIbHO-BOCCTAHOBUTEIBHBIX
peaKiusix.

Mescnpeomemmunie ceasu

Peanmnsannss MeXNpenMETHBIX CBS3€M NpPHU HM3yYEHUM XUMUU B 9 Kiacce
OCYLIECTBJISIETCS. 4€pe3 HCIOJNb30BaHWE KaK OONIMX €CTECTBEHHO-HAY4YHbIX
MOHATUH, TaK ¥ TIOHIATHUM, IPUHATHIX B OT/ACIbHBIX €CTECTBEHHBIX HayKaX.

OO11ue ecTeCTBEHHO-HAy4YHBIE MOHATHUS: SIBIE€HUE (IIpoLecc), HayYHbIN (axT,
TUIIOTE3a, TEOpHUs, 3aKOH, aHalu3, CHUHTE3, KJIacCU(pUKALMS, MNEPUOIUYHOCTD,
HaOJIOICHUE, SKCIIEPUMEHT, MOJEIUPOBAHHUE, U3MEPEHUE, MOJIEIb, TEXHOJIOTHS,
MaTepUaIbl.

®dusuka: BeUIECTBO, TeNO, (U3NYECKUE BEJIUYUHBI, €AMHULIBI HW3MEpPEHUS,
macca, 00bEM, KOJIMYECTBO TEIJIOTHI, AaTOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEILECTBA, CTPOEHUE Ta30B, KUIAKOCTEH M TBEPABIX (KPUCTAIMYECKUX) TeE,
KpUCTaJUIMYECKasl pEeIIeTKa, B3JEKTPOH, SApPO aToMa, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTbI, KBAHTHI, PaJIMOAKTUBHOCTD, ajib(a-, OeTa- U raMma-u3IydcHue,
ANEKTPUUYECKUN 3apsi/l, NPOBOJHUKH, MOJTYIPOBOIHUKU, JUIIEKTPUKH, COTHEUHBIH
CHEKTP, pa3yiokKeHUe OeI0ro CBeTa B CIEKTP.

buomnorus: sxocucrema, orocdepa, GoTocuHTE3, MPOIIECChl 0OMEHA BEIIECTB,
MUHEpalbHble YIOOpPEHUS, MHUKPOIJIEMEHTbl, MaKpOAJIEMEHTbI, IHUTATEIbHbIE
BEILECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHBIC TOPOIBI, TTOJIE3HBIC
MCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI, TUTAHETA 3eMJIS.

TexHomorus: CTPOUTENbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIIICTBEHHBIE
TE€XHOJIOTUH, TEXHOJIOTUN IEKTPOHHON TPOMBIIUIEHHOCTH, HAHOTEXHOJIOTHH.

3.JIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUE YYEBHOI'O
HPEIMETA
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOILEro
o0pa3oBaHUsl JOCTUralTCs B Xo0/€ OOy4YeHMS XMMHUHM B €IUHCTBE Yy4eOHOU u
BOCIHUTATEIbHON AEITEIbHOCTH 00pa30BaTeIbHON OPraHMU3alud B COOTBETCTBUH C
TPaJAULIMOHHBIMU POCCUNUCKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSAMHU, NPUHATHIMM B OOIIECTBE NpaBWJIaMH U HOpMamH IMOBEICHUS U
CHOCOOCTBYIOT IIpOLIECCaM  CaMOIIO3HAHUS, CaMOpa3BUTHUA U  COLMAIN3ALNU
o0y4Jarommxcs.



JIM4HOCTHBIE  PE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYArOIIMXCS
PYKOBOJCTBOBATbCS ~CUCTEMOM MO3UTUBHBIX LEHHOCTHBIX OpHUEHTAIlMd U
pacIlIMpEeHne OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIMTAHMSA

NPOSIBJICHHE LEHHOCTHOIO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
Hay4YHOMY U HCTOPUYECKOMY HACIIEINIO, TOHUMAHHNE 3HAYCHUSI XUMUYECKON HAyKH
Y TEXHOJIOTHH B )KM3HU COBPEMEHHOI'0 OOIIECTBa, B Pa3BUTUU YKOHOMHKHU Poccuu
Y CBOETO PETHUOHA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHHE O COLHUAIBHBIX HOPMax M MPAaBWIAX MEKIUYHOCTHBIX
OTHOLICHWN B KOJUIEKTUBE, MPOSBICHHE KOMMYHUKATUBHOM KYJIbTYpPhl B
pa3HOO0pa3HON COBMECTHOM J1€ATEIBHOCTH;

CTpEMJIEHHE K B3aUMOTNIOHMMAaHHMIO M B3aMMOIIOMOILM B Mpolecce y4eOHOU n
BHEY4YEOHOU AESATEIbHOCTH;

TOTOBHOCTh OLICHHMBATh CBOE IOBEACHHE W ITOCTYIKM CBOMX TOBApHILEH C
NO3ULIMHA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYE€TOM OCO3HAHHMS IOCIIEICTBUU
IIOCTYIIKOB;

3) popmupoBaHUs HEHHOCTH HAYYHOI'0 IIO3HAHUA:

MHPOBO33PEHYECKHUE TMPEACTABICHUS O BEHIECTBE MU XMMHUYECKOM pEaKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSL HAYKHM U HEOOXOIMMBIE IS
MOHMMAHMS CYIIIHOCTH HAyYHOW KapTHHBI MUPA;

OCO3HAHHE [IECHHOCTH HAy4YHOT'0 O3HAHUS ISl PA3BUTHS KAXKJIOTO YEJIOBEKA U
MIPOU3BOAMTENIbHBIX CUJI OOILECTBA B ILIEJIOM, POJIM M MECTa HAYKH «XUMHUS» B
CUCTEME HAYYHBIX TMPEJCTaBICHUI O 3aKOHOMEPHOCTSAX Pa3BUTHUS TMPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

No3HaBaTelIbHAasl MOTHBALlUA W MHTEpeC K OOY4YEHHIO, TOTOBHOCTh M
CIIOCOOHOCTh K CAaMOpa3BUTHI0O W CamMOOOpa30BaHUIO, K HCCIEA0BATEIbCKOM
JeATEIbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAampaBJICHHS W YPOBHS JajbHEHUIIEro
oOyueHus;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAHOBKA Ha 3JI0POBBIA 00pa3 KU3HU, OCO3HAHUE TMOCIEICTBUA U
HEMPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS AJIKOr0JIsl, HAPKOTUKOB, KypeHH ),
HEOOXOMMMOCTH COOJNIO/IEHUs TpaBui O€30MaCHOCTH TIpH  OOpaIlleHuu C
XUMUYECKMMHU BEIIECTBAMH B YUECOHBIX U )KH3HEHHBIX CUTYyAITUsX;

S) Tpy10BOI0 BOCIIMTAHMSI:

dbopMHpOBaHUE IIEHHOCTHOT'O OTHOIIEHUS K TPYIOBOM JEATEIBbHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKA U K MCCIIEA0BATENbCKON EATEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE UHTEpeca K mpodeccusM, CBA3aHHBIM C XMMHEW, B TOM UHCIE K
npodeccusiMm HaydHOU cepbl, 0CO3HAHUE BO3ZMOKHOCTH CaMOpPEaM3alMi B TOM

ctepe;



6) 3K0JI0rN4eCKOro0 BOCIIMTAHMSA:

OCO3HaHUE HEOOXOAUMOCTH OTHOIICHHUS K MPUPOJE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTWYECKOM KyJIbTYphl: NPUOOPETEHHUE OIbITA
IUIAHUPOBAHMS TOCTYNKOB M OLIEHKA WX BO3MOXHBIX TMOCIEACTBUN IS
OKpY’)KaloIlled Cpelbl; OCO3HAHUE TJ00ANbHOIO XapakTepa HKOJIOTHYECKUX
npo0sieM U MyTeW MX pElIeHHUs; CIIOCOOHOCTh NMPUMEHATh 3HAHUS, MOJIydaeMble
IPU U3YYEHUU XUMUH, JUJIS PELICHUS 3a7a4, CBSA3aHHBIX C OKPYXalOLIEl Cpenoi;
AKTUBHOE HENPUATHE JEUCTBUM, IPUHOCAIIMX Bpel OKPYXKAIOUIEH CpEne;
OCO3HAHHE CBOEH POJIM KAK IPaklaHWHA U MOTPEOUTENS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOAHON, TEXHOJIOTMYECKOW M COLMAIBHOM Cpelx; TOTOBHOCTh K YYAaCTHIO B
IIPaKTUYECKOM AESITEIBHOCTH HKOJIOTMYECKOM HAPaBICHHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble Pe3yJbTaThl OOYYAIOMIMXCS, OCBOMBIIMX IMPOTpaMMy IO
XUMHUHU OCHOBHOI'O 00ILIET0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHE MEXIUCHUIUIMHAPHBIX (MEXIPEIMETHBIX) MOHATHH, OTpaXKarolnux
MaTepuaIbHOE E€IUHCTBO MHpa M HPOLECC NO3HaHMs (BEILECTBO, CBOWCTBO,
DHEpPrus, SBJICHUE, HAYYHBIM (akKT, 3aKOHOMEPHOCTb, TMIOTE3a, 3aKOH, TEOPHS,
HaOJII0IcHUE, U3MEPEHHE, UCCIIEI0BAHUE, SKCIIEPUMEHT U JIPYTHUE);

OBJIAZICHUE YHUBEPCAJIbHBIMU YyUE€OHBIMU JIEHCTBUSMHU (IIO3HABATEJIbHBIMH,

KOMMYHHKAaTUBHBIMH, PETYISTUBHBIMHU), BAXHBIMUA IS ITOBBILLICHUS
(b (HEKTUBHOCTH OCBOCHHUSI COJAEpX)aHUs y4eOHOro mnpeamera, (HOPMHUPOBAHUS
KOMIIETCHIIMA, a  TaKkXke€  MPOEKTHO-UCCIEAOBATENBCKON  JEATEIBLHOCTH

oOy4Jaronmxcs B Kypce XuMuu;
CIIOCOOHOCTh UX HCIIOJIB30BaTh B YUEOHOM, IMO3HABATEIHPHOM U COIMATIBLHOM
MPaKTHUKE.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3zoBble JJornueckue aeicTBUA:

YMEHHUSI HCMOJIb30BaTh MPHUEMbI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHATHI (BBIAECIATh UX CYLIECTBEHHBIE
MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTMMH MOHSTUSAMM); aHAIU3UPOBATH,
CpaBHUBaATh, 000011aTh, BBIOUpPATh OCHOBAaHUS JUIS  KJIacCUPUKALMU U
CHUCTEMAaTH3allMM XUMHUYECKUX BEIIECTB U XMMHUUYECKUX PEaKIUi; YCTaHABIUBAThH
NPUYUHHO-CJICJCTBEHHBIC CBSI3M  MEXJIYy OOBEKTaMHM HU3YyUCHHS; CTPOUTH
JIOTUYECKUE pacCyXJAeHusi (MHIYKTUBHBIE, JI€AYKTHUBHbIE, 1O AHAJIOTHUU);
npemiaraTh KpUTEPUU U BBISIBJIATH OOIIME 3aKOHOMEPHOCTH W MPOTHBOPEYUS B
M3Yy4aeMbIX MPOLECCAX U SBJIEHUSAX; MPOBOJIUTH BBIBOJBI U 3aKIIOYEHHUS; YMEHHUS
OPUMEHATh B MPOLECCE MO3HAHUS TMOHATHS (MPEAMETHbIE W METAlpelIMETHHIE),



CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIOIb3yEMbIE B XUMUHU, MPEOOPA30BHIBATH
MOJIeJIbHBIE MPEJCTABICHUS — XUMHUUECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKast
dbopmysa U ypaBHEHUE XMMHUYECKON peakluyd — MpU pelIeHUuH y4eOHBIX 3ajad; C
Y4ETOM OSTUX MOJCJIbHBIX TMPEACTABICHUN XapaKTepU30BaTh HU3y4YaeMble
XUMHUUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIINH.
ba3zoBble wuccienoBaTebckue JeiicTBUS (MeETOAbI HAYYHOIO TO3HAHMS
BeIleCTB M sIBJICHHI1):

YMEHHUSI TIPUMEHATh METOJAbl HAYYHOTO IO3HAHUS BEIIECTB U SBJICHUN Ha
SMIIUPUYECKOM U TEOPETHUYECKOM YPOBHAX B Y4YEOHON T[I0O3HABAaTEIbHOU U
MPOEKTHO-UCCIIEIOBATEIbCKOMN AESTEIbHOCTH;

YMEHUSI MCMOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSITEJIbBHO CTABUTh BOIIPOCHI; aHAIM3UPOBATH (DaKThl, BHISABIISTH
u GopMyIUpOBaTH MPOOJIEMY, OMPEACNATh 1€JIb U 3a/laud, COOTBETCTBYIOIIME
pElIeHUIO MTPOOJIeMbl; TPeAJIaraTh OMUCATEIBHYIO WIIH OOBSICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBJISITH €€ MPOBEPKY; YMEHUS NPOBOJUTH H3MEPEHHUS HEOOXOIUMBIX
MapamMeTpoB, BBIYKMCICHUS, MOJCIMPOBAHUE, HAONMIOEHUS W DKCIEPUMEHTHI
(peanpHble W MBICIEHHBIE), CaMOCTOSATEILHO MPOTHO3UPOBATH PE3YyJIbTATHI,
dbopmynupoBaTh 0000IIEHHUS U BBIBOABI MO pe3yJbTaTaM IMPOBEICHHOIO OIBITA,
UCCIIEIOBAHUSI, COCTABJISITH OTYET O MPOJICIaHHON padoTe;

Pabora c nndopmanueii:

YMEHUSI OPUEHTHUPOBATHCS B PA3TMUHBIX UCTOYHHKAX WHQPOpMAIUU (HAy4HO-
NONyJIsIpHasl JIUTEpaTypa XHUMHYECKOTO COJAEpPKAaHUS, CIPABOYHBIC MOCOOUS,
pecypcbl HTEpHETa); aHATM3UPOBAaTh MH(OPMALIUIO U KPUTUUECKH OIIEHUBATh €€
JIOCTOBEPHOCTh W HEMPOTUBOPEUMBOCTh, OTOMpPATh M  HUHTEPIPETUPOBATH
uH(pOpMAIUIO, 3HAYUMYIO JUIsl pElIeHUs] y4yeOHOUM 3a/layu; yMEHUS MPUMEHSThH
paznu4HbIe METOAbl U (POPMYJIHMPOBATH 3ampOChl TPH TOUCKE U OTOOpe
nHpopMaru, HEOOXOAMMOM JJIs BBIMOJHEHUS Y4YEOHBIX 3a7ad; HMCIOJIb30BaTh
WH(POPMAIITMOHHO KOMMYHUKATUBHBIE TEXHOJOTMHM U Pa3JIMYHbIE TMOUCKOBBIE
CUCTEMBI;, CaMOCTOSITEIHLHO BBHIOMPATh ONTHUMAIBbHYIO (OPMY TIPEICTABICHUS
uHdopmaruu (cxembl, TpaduKu, IUATPAMMBI, TAOJTUIBI, PUCYHKH U JApPyTHE
dbopMbl); YMEHUSI WCIIONH30BATh HAYYHBIA S3BIK B KAYECTBE CPEICTBA PabOTHI C
XUMUYECKON uH(MOpMaIuel; TNPUMEHATh MEXNpeaMeTHole (du3nueckue u
MaTeMaTUYECKHE) 3HAKH U CHUMBOJBI, PopMysibl, aOOpeBUaTypbl, HOMEHKIATYpY,
UCIIOJIb30BaTh U TPEOOpPa3OBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HarJIsiAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

1) ymenus oOiieHust (MMICbMEHHOM M YCTHOM KOMMYHUKAITUH):

NPEJCTaBISITh TOMYyYEHHBIC PE3yNbTaThl MO3HABATEILHON ACSITETbHOCTH B
YCTHBIX M THCHBMEHHBIX TEKCTaX; NyOJWYHO BBICTYNATh C Tpe3eHTAIuei
pPE3YNbTATOB BBIMTOJIHEHHUSI XUMHUYECKOTO HKCIIEPUMEHTa (HMCCIIeOBATEIHCKOM



71a00paTOPHOIN MM MPAaKTUYECKON paboThl, yueOHOro MPOEKTa); B XO/€ Auajiora u
(M) AMCKYCCHU 3a/1aBaTh BOMPOCHI IO 00CYK1a€MOM TEME U BbICKA3bIBATh UJIEH,
(opMyIMpOBaTh CBOM NPEJIOKEHHUSI OTHOCUTENIBHO BBIIOJHEHUS MPENI0KEHHON
3aJa4H.

2) ymeHus1 yueOHOTO COTpYIHMYECTBA (TPyINIIOBasi KOMMYHHUKAIMA):

y4acTBOBaTb B TPYIIOBBIX (opMax paOOThl: IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOI pabOThl, OIpPENEsATh CBOI pPOJb, PACIPEACHATh 3a4aUd  MEXKIY
YIEHAMHU TPYIIIbI; BBIIOJHATH CBOK 4YacTh palOThl, KOOPAMHUPOBATH CBOMU
JNEUCTBUS C JCUCTBUSAMH JAPYTHX YJICHOB KOMAaH[bI, ONPEAENATh KPUTEPUHU IO
OLICHKE KayecTBa BBINOJHEHHOM palOThI; pellaTh BO3HUKAKOIIHME MPOOJEMbI Ha
OCHOBE YydeTa OOLIMX HHTEPECOB M COIVIACOBAaHUS IMO3MIMH, Y4acTBOBAaTh B
oOCyXJeHH, OOMEHE MHEHHUSMH, «MO3TOBOM IITypME» U Jpyrux ¢opmax
B3aMOJIEUCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

OBnazeHNEe YHHUBEPCATBHBIMU YYE€OHBIMU PETYJISTHUBHBIMU JCHCTBUSMU
BKJIFOYAET Pa3BUTHE CaMOOPTaHU3ALMM, CAMOKOHTPOJS, CAMOKOPPEKLHH, B TOM
qUCIIE:

YMEHUSI peliaTh y4eOHbIE M HCCIEAO0BATENbCKUE 3aJadl: CaMOCTOATEIBHO
BBIOMPATh CHOCOO pelieHus] yueOHOHM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB
pelieHusi, BbIOMpaTh HaubOoiee MOAXOASIIMH C Y4YETOM CaMOCTOSITENIBHO
BbIJIEJICHHBIX KPUTEPUEB), IIAHUPOBATh CBOKO pabOTy MpU pELIeHUH YYEOHOH WU
UCCJIENOBATENIbCKOW  3aJaud; HAa  OCHOBE  IIOJIYYEHHBIX  PE3YJIbTaTOB
dbopmynupoBaTh 000OIIEHUS] U BBIBOJbI, TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOLIECCOB; AHAIM3UPOBATh PE3YJbTATHI: COOTHOCHUTh CBOM JEHCTBUS C
IUIAHUPYEMBIMU  PE3YJIbTATAMM, OCYIIECTBIISITh CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIESATEIIBHOCTh HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3yibTaThl OCBOSHUS MPOTPAMMBI IO XHMHH OCHOBHOTO
oO1rero oOpa3oBaHMsl Ha YIJIyOJEHHOM YPOBHE HMMEIOT 00Iee COAep:KaTeIbHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMud 0a30BOTO YPOBHS, COTJIACOBAHBI MEXITY
co0O0#, YTO TO3BOJSET PEATU30BLIBATH YIVIYOJICHHOE HM3YYCHHE KaK B paMKax
OTIEIBHBIX KJIACCOB, TaK ¥M B paMKaxX peanu3alid WHIUBUIYaJTbHBIX
00pa30BaTENbHBIX TPACKTOPUH, B TOM UHCIIE MCIOJIB3Ysl CETEBOC B3aMMOJCHCTBHE
opranu3anuu. 1o 3aBepIieHUM peaau3aldyd MPOrpaMMbl YTITyOJEHHOTO YPOBHS
oOydJaromecss CMOTYT JeTallbHee OCBOUTh MaTepHas, OBIAJCTh PACIIMPEHHBIM
KPyroM MOHSATHI ¥ METOJIOB, PeIIaTh 33/1a4 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[TpenMeTHbIC pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONIMMHCS HAyYHBIX
3HaHWW, YMEHUW U CIOCOOOB NEWCTBUI; OCHOBBI HAYYHOTO MBIIUICHUS; BHIBI



NESATEIIbHOCTH TI0  TIONYyYEHWUI0 HOBOTO  3HAHUS, €ro HWHTEPIpETalluHy,
peoOpa30BaHUIO0 M PUMEHEHUIO B PAa3IMYHBIX YUCOHBIX U pPeaTbHBIX )KU3HCHHBIX
YCIIOBUSIX; 00CCIIEUYUBAIOT BO3MOXKHOCTH YCICIIHOTO OOy4YeHHUS Ha CIECAYIOIIeM
ypOBHE 00pa30BaHUs.

K xoHmy oOydeHuss ¢ 8 kuaacce y oOygaromerocs OyayT chopMHUpOBaHBI
CIIEMYIONTUE TIPEAMETHBIC pe3yabTaThl HM3YyUYCHHUS XUMHH Ha YIITyOJICHHBIM
YPOBHE:

PAacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUN DJJIEMEHT, METAUl, HEMETAJUI, AJUIOTPOIHs, IPOCTOE BEUIECTBO,
CIIOKHOE€ BELIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAsA), BAJIECHTHOCTD,
OTHOCHUTEJIbHASA aTOMHAs U MOJIEKYJsIpHas Macca, KOJIWYECTBO BELIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBas J0Js1 XUMHUYECKOrO DJJIEMEHTa B COCIUHEHUM,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS IIJIOTHOCTh T'a30B, OKCHJI, KUCIOTA, OCHOBAHHE,
coJib, amM(pOTEpHbIA OKCUA, aM(OTEpHBIM THAPOKCU[, XHMHUYECKas peaKius,
KJIaccu(UKaluMs peakuil: peakluy COeAUHEHMS, PEaKUUU Pa3JIOKEHUs, PEaKINH
3aMELICHUs], PeaKkIu OOMEHa, HK30- U JHIOTEPMHUYECKHE DPEAKIUH; TEIUIOBOM
3p¢deKT peakuuu; sIpo aToMa, JIEKTPOHHBIM CJIOW aToMa, aTOMHasi OpOUTalb,
paguyc aroMa, XMMHYECKasl CBS3b, MOJSAPHAS WM HENMOJSIpHAsd KOBAJICHTHAs CBA3b,
WOHHAas CBS3b, HMOH, KAaTWOH, AHWOH, pPAacTBOpP, MaccoBas JOJs BEIIECTBA
(mpolleHTHAas KOHLEHTpalus) B pacTBOpE, MOJIIpHAs KOHIIEHTpAlUs BEIIEeCTBA B
pacTBOpe; DJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUSA, OKUCIUTEIN U
BOCCTaHOBUTEIIH, OKHCIICHHE 17} BOCCTaHOBJICHHUE, OKHCJIUTEIIBHO-
BOCCTAaHOBUTEJbHBIE PEAKLIUH, METO/ SJIEKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XHMHMYECKHX IIOHATHM U
IIPUMEHSTD 3TU NIOHATHUSA IIPUA ONMCAHUU BEILECTB U UX NPEBPALLCHUM;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIHUKY Uil COCTaBiIeHUs (OpMYJ BELIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONpENENATh BAJICHTHOCTh ATOMOB 3JEMEHTOB B OWHAPHBIX COEIMHEHMSX,
CTENEHb OKHCIJICHUS DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAIJIECHKHOCTD
BELIECTB K ONpPEAEIEHHOMY KJIacCy COeAMHEHUH 1o (popMysam, BUABI XUMHUUECKON
CBS3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COECIMHEHHUSX;

pacKpbIBaTh CMBICH 3aKOHOB COXPAaHEHUS MAacChl BELIECTB, ITOCTOSHCTBA
cocrasa, llepuonuueckoro 3akona JI. M. MenzaeneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHH, 3aKOHA ABOraJpo U €ro CIEICTBUN, IPEICTABICHUN O HAYYHBIX METOJAX
IIO3HAHUA, B TOM YHCIE OKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJax
MCCIICIOBAHUsI BELIECTB U U3YYEHUSI XUMUUYECKUX PEAKLINN;

JEMOHCTPUPOBATh IOHMMAaHUE IIEPUOAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEeHMs B Ileproauyeckon cucreme:



ONMKCHIBATH U XapaKTepU30BaTh TabnuuHyto popmy Ilepuoanueckoil cuctemsl
XUMHUYECKUX AJIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHAs noArpynna (A-rpymnma)» u
«mobouHas noArpynna (b-rpynmna)y», «Mainbie nepuoab» U «00JIbIINE IEPUOIBIY;

COOTHOCHUTH 0003HAYCHHS, KOTOphIe MMeIoTcs B Tabmuie «llepuommueckas
cucreMa xumuuecknx odnaemeHTtoB JI. WM. MengeneeBa», € YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHX JJIEMEHTOB (COCTaB U 3apsij
aJipa, 00IIIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSI3b TIOJOKECHHsI djeMeHTa B [lepmoamueckoil cucteme ¢
pacrpesieIeHUeM »HJIEKTPOHOB IO JHEPreTUUYECKMM YPOBHSIM, TMOJIYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

KJacCU(PUIIMPOBAaTh XUMHUYECKUE DIIEMEHTHI, HEOPraHMYECKHE BEIIeCTBa,
XUMUYECKUE PeaKIuu (IT0 YUCIY U COCTaBY YYACTBYIOIIUX B PEAKIIUU BEIIECTB, 110
TeII0BoMY 3P (DEKTy);

XapakTepu3oBaTh (OMUCHIBaTh) (DU3UYECKHE U XUMHUUYECKHE CBOMCTBA
MPOCTBHIX U CJIOXKHBIX BEIIECTB: KUCIOPOJIA, BOJAOPO/IA, BOABI, OOIIME XUMUUYECKHE
CBOMCTBA OKCHJIOB, KUCJOT, OCHOBAaHUN U COJIEH, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, TOATBEPKAAsl MPUMEPAMU MOJIEKYJIAPHBIX YPaBHEHUIl COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

OMUCHIBATh POJIb KUCJIOPOAA, BOAOPOAA U BOJIBI B IMPUPOHBIX Ipolieccax, B
JKUBBIX OpraHU3Max, X MPUMEHEHHUE B PA3JIUYHBIX OTPACIAX MPOMBIIUIEHHOCTH,
BO3MO>KHO€ MCIOJIb30BAHHE B COBPEMEHHBIX TEXHOJIOTUSIX;

OOBSICHSITH WM TIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHUS, BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX MPEBpaIICHUN B
Pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BELIECTB,
MOJISIPHYEO MacCy CMECH, MOJIbHYIO JIOJI0 XUMHUUYECKOTO 3JIEMEHTA B COCIMHEHUH,
MacCOBYIO JIOJIF0O XMMHMUYECKOTO 3JIeMEHTa 1Mo (opMysie COEAUHEHUS, HAXOJUTh
npocTeiyo GopMysy BElIeCTBA MO MACCOBBIM MJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE, MOJSIPHYHO KOHUEHTPAlLMIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUSAM XUMUYECKON PEAKIINY;

MPUMEHSITh OCHOBHBIE OINEPAIMU MBICIUTEIBHOW JEATEIbHOCTH — aHallu3 U
CUHTE3, CpaBHEHHE, 0000IIeHUEe, CUCTEMATU3allUI0, KIaCcCU(DUKAIINIO, BHISBICHHUE
NPUYUHHO-CJICACTBEHHBIX CBs3€d — JUIsi M3Yy4YCHUsS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKINii, €CTeCTBEHHO-HAYYHbIE METO/IbI MMO3HAHMS — HaOII0/ICHUE,
U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi W MBICICHHBIA) — IS
OCBOCHUS YYEOHOTO COJICpIKAHMUS;

pacKkpbiBaTh  CYIIHOCTh IIPOILIECCOB  OKHUCIEGHHMS M  BOCCTAHOBJICHMS,
COCTaBJISAITh YPABHEHHUS MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINi
(METOIOM DJIEKTPOHHOTO OaiaHca);

YCTaHABIMBATh CBSI3W MEXKAY pPEATbHO HAOMIOAACMBIMA XUMUYECKUMH
SBJICHUSIMU U TIPOLIECCAMHM, MPOUCXOSAIIMMU B MaKpOo- U MUKPOMHPE, OOBSICHATH



MPUYUHBI MHOTOOOpa3us BEIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUS CO 3HAHUSIMHU
JIPYTUX Y4eOHBIX MPEIMETOB;

cobmonaTh MpaBwia  Oe3onacHod  paboTel B jabopaTopuu  IpHU
WCITOJIb30BAaHUU XUMHUYECKONM TIOCYIbl W O00OpYIOBaHHWSA, a TaKkKe IIpaBUIIa
oOparieHusi ¢ BEIMECTBAMH B COOTBETCTBHU C WHCTPYKIIUSMHU BBITIOJHCHUS
7a00paTOPHBIX OMNBITOB M MPAaKTUYECKUX PadOT MO TMOJYyYEHUIO U COOUpPAHHIO
ra3oo0pa3HbIX BeIIECTB (BOJOpPOAA M KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JOJIEM  pPACTBOPEHHOIO  BEIIECTBA, PELICHHIO
AKCIEPUMEHTANIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChl HEOPTraHUYECKUX
COCIMHCHUI;

JEMOHCTPUPOBATh  BJAJCHUE OCHOBAMM XUMHYECKOM TIPaMOTHOCTH,
BKJIIOYAOIIEH YMeHHUsI 0€30MacHOr0 00palieHus ¢ BEIECTBAMU, UCIIOJIb3yEMbIMHU B
MOBCEIHEBHOM JKU3HU, a TAKXKE€ 3HAHWE MPABUIJ MOBEJCHUS B LEIAX COEpPEKEHUs
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xoHiy oOyuenuss ¢ 9 knacce y oOyuqaromerocs OyayT copMUpPOBaHbI
CIIEMYIONTUE TIPEAMETHBIC pe3yibTaThl HM3yUYCHUS XWMHH Ha YIITYOJICHHBIM
YPOBHE:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHITHUI: XUMUYECKUHN DJIEMEHT,
aToM, MOJIEKYJIa, HOH, KATHOH, AaHWOH, »JJEKTPOOTPULATEIBbHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl PeakKIusi, TerIoBo 3p(HEKT peakinuu, MOJib, MOJISPHBIMI
00BEM, pacTBOp;

AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, AIEKTPOJATHYECKAS AUCCOLMALINS, PEAKIUU
MOHHOTO OOMEHa, THUIIPOJIU3 CcoJeil, oOparuMble W HeoOpaTUMbIE pEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHUH, OKHUCIIHTENb, BOCCTAHOBUTEIND,
OKHCIIGHUE M BOCCTAHOBJICHHME, OJJIEKTPOJU3, aJUIOTpPONusi, aM(OTEpHOCTb,
XUMHYECKasi CBSI3b (KOBAJICHTHAsl, UOHHAS, METAJJIMYECKAs), MEKMOJICKYJIAPHbIC
B3aUMOJICHCTBUSL (BOAOpOAHAsi CBsI3b, cUibl Ban-nep-Baanbca), KOMIUIEKCHbBIC
COEJIMHEHHUS, KPUCTANINYECKHE PEIIeTKH (IPUMUTUBHAS KyOudeckas, 0OBEMHO-
LEHTPUPOBAHHAS KyOnueckas, rpaHEUEHTPUPOBAHHAS KyOuueckas,
reKcaroHajbHasl IUIOTHOYMAKOBAaHHAS), KOPPO3Hsl METAJUIOB, CIUIABbl; CKOPOCTh
XUMHUYECKON pEaKLH, KaTalln3, XUMUUECKOE PAaBHOBECHE, JIEMEHTBI XUMHUECKON
TEPMOJIMHAMMKH KaK OJHOM M3 TEOPETUUECKUX OCHOB Xxumuu; [TK;

WUTKOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHMHYECKHX IOHATHH U
IIPUMEHATH T MOHITHUS P ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JAJISi COCTaBJICHUS (OPMYJI BELIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINM;

ONPENENATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XMUMHUYECKHX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MPUHAJIEHKHOCTh BEIIECTB K ONPEACICHHOMY
KJIACCy COENWHECHHMA mO (QopMyliaM, BHUABl XUMHUYECKOH CBSI3U (KOBAJICHTHOM,
WOHHOW, METAJUIMYECKOM) B HEOPraHMYECKUX COEIMHEHHUSX, 3apsA]l HOHA IO



XUMHUYECKON (opmysie, xapakTep Cpeibl B BOJHBIX pacTBOpax HEOPraHMYECKUX
COEIMHEHUH, TUIT KPUCTAJNIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBathk cMbican llepuommueckoro 3akona JI. WM. Menzaeneesa u
JIEMOHCTPUPOBATH €70 TOHUMAHUE:

OMMHCHIBATh U XapaKTEPU30BaTh TabmuuHyto hopmy [leprogmdaeckoit CUCTEMBI
XUMHYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUSA «A-Tpymnna» u «b-Tpymnmnay», «Mmaible
NEPHUOJIBI» U «OO0NBIINE TIEPUOIBIY;

OOBSCHATH CBSI3b TIOJIOKCHHS djemeHTa B [lepmoamueckoii cucreme ¢
pacrpesieIeHUeM »HJIEKTPOHOB IO JHEPreTUUYECKMM YPOBHSIM, TMOJIYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOIOB;

BBIICJISITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX M OKHCIHUTEIbHO-BOCCTAHOBUTEIIbHBIX CBOMCTB
OKCHUJIOB Y THAPOKCHUIOB) B MpeJiesiax MalbIX MEPUOJOB U TJIaBHBIX MOJATPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pPacKpbIBaTh CMBICI TEOPUU AJEKTPOIUTUUYECKON AUCCOIMAIMHU, 3aKOHa ['ecca
U €ro CIEICTBUM, 3aKOHA JEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH HW3MEHEHHS
CKOPOCTM XHMHUYECKOW pEaKUu{, HaIlpaBICHUS CMELIECHUS XHUMHUYECKOIO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIacCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTBhI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE PEaKInu (IO YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O
TerioBoMy 3(deKTy, Mo arperaTHOMy COCTOSHUIO PEareHTOB, MO H3MEHEHUIO
CTEMEHEW OKHCJICHUS XMUMHUYECKHX JJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHYECKUE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB HEOPTraHMYECKUX COEAWMHEHUMN, MOJTBEPKIas 3TO ONHCAHUE
NpUMEpaMH  MOJIEKYJIIPHBIX W HOHHBIX  YPaBHEHUH  COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: IECKTPOTUTHUECKON TUCCOLMAIIUN KUCTIOT, IIeIouen
W COJIeH; TOJHBIE M COKpaIleHHbIE YpPAaBHEHHS peEaklnii HOHHOrO OOMEHa,
peakiui, MOATBEPKIAIIINX CYIIECTBOBAHUE TE€HETUYECKOW CBSA3U MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTb TMPOILIECCOB THUAPOJIM3a COJEH  TMOCPEICTBOM
COCTaBJICHUSI KPATKUX MOHHBIX M MOJICKYJSIPHBIX YPaBHEHHUU peakiivii, CyIIHOCTh
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJIEHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMHUCHIBATH) (PU3MYECKHME U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, 030H, rpadut, anmas, KpeMHul, 6op, a3ot, pocdop,
cepa, XJIOp, HATPUM, Kallui, MarHuM, KaJbLUK, ATIOMUHHM, )KEJEe30, MEAb, LIUHK,
cepeOpo) U 00pa30BaHHBIX WMHU CJIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX
pPacTBOpPOB (aMMHMaK, XJIOPOBOAOPOI, cepoBogopon, okcuabl yriaepoga (I, 1V),
kpemuus (1V), azora (I, I, 1, 1V, V) u dochopa (lll, V), cepsr (IV, VI),



CEepHHCTas, cepHas, a30THasi, ¢ocdopHas, yroiabHasi, KPEMHUEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A—IlA-rpynmn, amromunus, meau (1), muHka,
xenesa (1 u 1));

MOSICHATh COCTaB, OTJAEIBHBIE CIOCOOBI TOJMYYEHHUS W CBOMCTBA CIOYKHBIX
BEIIECTB (KUCIOPOACOACPKAIINE KUCIOTHl XJIOpa, a30TUCTas, OOpHas, yKCycHas
KHCJIOTBI M uX coju, rajoreHuasl kpemuus (1V) u docdopa (Il u V), okcun u
ruapokcua xpoma (1), mepmanranar kamus;

OIMHCHIBATH POJIh BAKHEUIITUX M3YIa€MbIX BEIIECTB B MIPUPOTHBIX MPOIIECCax,
BIIUSIHUC HA KUBBIE OPTAaHU3MBbI, TPUMEHEHUE B PA3TUYHBIX OTPACIIX SKOHOMHUKH,
WCITOJIb30BAHUE JJI CO3/IaHUS COBPEMEHHBIX MAaTEPHAIOB U TEXHOJIOTH;

MPOBOJIUTH PEAKIIMH, MOATBEPKIAAIOUIUE KAUeCTBEHHBIA COCTaB Pa3IMYHbIX
BEII[ECTB, PACIIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOIHBIX pacTBOpax
WOHBI: XJIOpUA-, OpomMua-, moaua-, cyibdar-, gocdar-, kapOoHAT-, CUIMKAT-,
cynbdut-, cynmbpua-, HATpaT- W HATPUT-UOHBI, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJbliKsl, aIFOMUHUS, Kene3a (2+) u xkenesa (3+), meau (2+),
IIUHKA;

OOBSCHATH M MPOTHO3UPOBATH CBOMCTBA BAXKHEHUIINX M3y4aeMbIX BEIIECTB B
3aBHCUMOCTH OT X COCTaBa M CTPOCHHUS, MPUMECHECHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOYKHOCTh MPOTECKAHUS XUMUYCCKUX MPEBPAIICHUA B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHUMHYECKOW KHHETUKH W
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYISIPHYI0 U MOJISIDHYIO MacChl BEIIIECTB,
MAacCOBYIO JOJIO0 XHMHUYECKOTO dJeMEHTa 1o (OpMysie COETUHEHHS, MacCOBYIO
JIONII0 BEIIECTBA B PacTBOpE, MOJBHYIO JOJI0 XHWMHUYECKOTO »JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIICHTPAIIMIO BEIIECTBA B PACTBOPE, HAXOIUTH
pocTeliyro (opMyIly BemecTBa 0 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJIUTH PAcUEThl IO YPABHEHUSAM XUMHUYECKHUX PEAKIIUN C y4eTOM HEAO0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOMYKTA, 3HAYEHUS TEIIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmoaTh  TpaBWia  Oe3omacHOM  paboTel B JlabopaTtopuu  MpuU
WCIIOJIb30BAaHUU XUMHUYECKON TOCYIbl W 00OpYIOBaHHUsSA, a TaKkKe IMpaBUiIa
oOpalieHrsl ¢ BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSIMH BBITIOJTHCHHUS
7a00paTOPHBIX OMNBITOB M MPAaKTUYECKUX padOT MO MOJYyYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (aMMHMaka ¥  YIVIGKHCIOTO Ta3a) U  PEIICHUIO
OKCIIEPUMEHTAJLHBIX 3a7a4 1O TeMaM Kypca, NPEICTaBIATh Pe3yJIbTaThl
AKCTIEpUMEHTa B (JopMe BBIBOJIOB, J1I0KA3aTENIbCTB, TPaUKOB, TaOJUIl U BBISBIISATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIC OIEpAllMd MBICIIUTEILHON NEeITeIbHOCTH (aHAU3 U
CHUHTE3, CpaBHEHHE, O0000IEHNEe, CHUCTEMATHU3AINIO, BBISABICHUE MPUIYUHHO-
CJIEICTBEHHBIX CBS3€i) NMPU U3YYEHUHU CBOMICTB BELIECTB U XMMUYECKUX PEAKLUH,
BJIAJI€Th €CTECTBEHHO-HAYYHBIMU METOJaMU MO3HaHUs (HaONIoleHne, U3MEPEHHE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHSATh  MpaBwia  0Oe30MacHoro  oOpallleHusi C  BelllecTBamH,
UCIIOJIb3yEeMbIMH B TOBCEIHEBHOM JKW3HM, IMpaBUja T[OBEICHUS B LEIAX
cOepexeHus: 370pOBbS U OKpYXKAroUIeld TPUPOAHOM Cpelbl, MOHUMATh BpEl
(omacHOCTh) BO3JICHCTBUSI Ha JKMBBIE OPTaHU3MBI OIPEACICHHBIX BEIIECTB,
MOSICHATh Ha MpHUMepax CHoCcOoObl YMEHBIICHUSI U MPEJOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBHUSI, 3HAUCHHE KUPOB, OEIKOB, YTIEBOAOB JIJIsl OpraHM3Ma YeJI0BEKa;

UCIIOJIb30BaTh TMOJIyYEHHBIE MpeACcTaBicHUss o chepax npodeccuoHaTIbLHOU
JESITEIbHOCTH, CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMU TEXHOJIOTHSIMH, KaK OCHOBY
U1l TpOo(PpeCcCHOHANBPHON OPUEHTAIIMA W JJII OCO3HAHHOTO BBIOOpA XMMHH Kak
npoUIBLHOrO TpeaMeTa MpU MPOAODKEHUH OOydeHHUs Ha YpOBHE CpEIHEro
oO1ero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOM INPOEKTHO-UCCIEIOBATEIBLCKON AESITENbHOCTU
XUMHYECKOH M XHMMHKO-IKOJIOTMUYECKON HaAMpaBICHHOCTH, MPUOOPECTH OIBIT
MIPOBEJCHHS YUYCOHBIX HCCIEIOBAaHNN B YCIOBUAX 00pa30BaTeIbHBIX OpraHU3aIui,
a TaKKe OpraHu3aluil (LeHTPOB) TOMOIHUTEILHOTO 00pa30BaHus AECTEH.

HPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMOBPA3OBATEJIBHOM MIPOT'PAMMbBI

8 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHNSI OCHOBHOIM
MPOBEPSIEMOT0 .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 [To Teme: «IlepBoHAYATHLHBIC XUMHUCCKHUE TTOHITHS
pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX IIOHSATHH: aToM, MOJIEKYyJa,
XUMHUYECKHIA JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJICKYJISIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISpPHAs Macca,
11 MaccoBasi J10JIsI XMMHUYECKOTO AJIEMEHTa B COSAMHEHHH, MOJISIPHBIN 00BEM,
XUMHUYECKas peakius, KIacCUPUKALUA PEaKlui: PeaKiuu COCTUHEHHUS,
pPEaKIuu Ppa3NoKEHUs, PeaKluy 3aMelIeHUs, peakiuu OOMEHa, JK30- U
SHIOTEPMUUYECKUE PEAKIINH, TETUIOBOM 3D PeKT peakiuu, pacTBOp, MaccoBast
JIOJISI BelIecTBa (MPOIEHTHAs KOHIIEHTPAIUs) B PaCTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX TIOHATUH W
' MPUMEHSTH 3TH IOHSATHUS TIPY OIMMCAHWUH BEIIECTB U UX MPEBPACHU I
13 HCIIOJIb30BaTh XUMHUYECKYIO0 CHMBOJIMKY JIJISI COCTAaBIICHUS (DOPMYIT BEIIECTB
' Y YPaBHEHUN XUMHUYECKUX PEAKINI
14 pPacKphIBaTh CMBICIT 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IOCTOSTHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUsl, 3aKOHa ABOTaipo
1.5 OTIpEeIeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIacCU(PUIUPOBATh XUMHYECKHE peakuuu (M0 4YUCIy U  COCTaBy
' YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY D (DEKTy)




1.7

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIDHYIO MAaCChbl BCIICCTB

1.8

BBIUHCIISATH MACCOBYHO JIONII0 XHMHYECKOrOo dJeMeHTa 1o (opmyre
COEMHEHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PpaCTBOPC

1.10

NPUMEHSTh E€CTECTBEHHOHAYYHBIE METO/Abl MO3HaHWA — HaOJIroaeHue,
U3MEpPEHUE, MOIETUPOBAHNE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )

ITo Teme: «BaxkHeiime npeACTaBUTEIM HEOPTaHUUYECKUX BEIIECTB)

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHWYCCKUX MMOHSATHUH: OKCHJ, KHCJIOTa,
OCHOBAHHE, COJIb

2.2

OIPENENATh MPUHA/UIEKHOCTh BELIECTB K OHpPEAEIEHHOMY KJaccy
COeMHEHUH 1o Gopmynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapaKkTepru30oBaTh (OMUCHIBATh) OOLIME XHMHUYECKHE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, NOATBEPKJAs ONMUCAHUE IIPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIUN

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOKHOCTHM IIPOTEKAHUS XUMHUYECKMX IPEBPAILCHUN B
Pa3IMYHBIX YCIOBUAX

2.6

CJIeZIOBaTh MIPaBUJIaM IOJIb30BAHUS XMMUYECKON NOCYI0M U J1aOOPaTOPHBIM
o0opynoBaHHEM, a Takke IMpaBWwiaM oOpallleHus ¢ BellecTBaMH B
COOTBETCTBUM C MHCTPYKLMSIMHM 10  BBIIOJHEHHIO  Ja0OpaTOPHBIX
XMMUYECKHUX OIBITOB I10 MOJIYYEHHUIO U COOMPaHMIO Ta3000pa3HbIX BELIECTB
(Bomoposa M KHCIOPOAA), MPHUTOTOBIEHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JI0JI€M pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBAaTh U INPOBOIUTH
XUMHUYECKHE SKCIIEPUMEHTHIIIO pACHO3HaBaHUIO PACTBOPOB IIeNoued U
KHCJIOT C TIOMOIIIBbIO UHAMKATOPOB (JIaKMYyC, (eHOoN(TanenH, METUIIOPAHK U

JpyrHe)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW pEaKIuu

ITo Teme: «llepuognueckuit 3axkoH u [lepronnueckas cucremMa XUMUYECKUX
sanemenToB J[. M. MenneneeBa. CtpoeHue atoMoB. XUMHUYECKas CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHI

3.1

PaCKpbIiBaTb CMBICII OCHOBHBIX XHUMHUYCCKUX MMOHSATHUH: AApO aroma,
3J'IeKTp0HHBII71 clion aToMa, aTOMHas Op6I/ITaJ'IB, paanyc atoMa, XUMHYCCKasA
CBA3b, IoJIsIpHas n HCTIOJIAPpHAA KOBaJICHTHAasA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, MOHHAA CBA3b, HOH, KAaTUOH, aHUOH, CTCIICHbL
OKHCJICHHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNYECKHUEC DJIEMCHTBI

3.3

ONKCBHIBATh W XapakTepu3oBaTh TabmmuHyto (opmy Ileproamueckoit
CHUCTEMBI ~XMMHYECKHX DJIEMEHTOB: pa3inyaTh TIOHSITHS  «TJIaBHAs
noarpynna (Arpymnma)» u «nobounas noarpymmna (brpymnma)y, «vanmsie» u
«OO0JTBIINE) TIEPHO/IBI

3.4

packpbiBaTh  cMmbici  [lepuonnueckoro 3akona J[.M. Menpgeneena:
JEMOHCTPUPOBATh TOHHMMAaHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX IJICMCHTOB OT UX ITOJIOKCHUS B HepHOHHHQCKOﬁ CHUCTCEMC




COOTHOCHUTH 00O03HAUYEHUS, KOTOpbIe UMetoTcsl B Tabnwuie «llepuogmdeckas
cucteMa xumudeckux osiemeHToB JI.M. MenaeneeBa» ¢ YHCIOBBIMHU

3.5 XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB M
3apsn  sAApa, o0IIee YHCIO AJICKTPOHOBH — PACHpENEIiCHHEe WX IO
AIIEKTPOHHBIM CJIOSIM)
3.6 OTPEENATh CTENeHb OKUCICHHS SJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX
37 ONpeNeNsiTh BHUJ XUMHUYECKOM CBs3U (KOBAJCHTHass M  HOHHAs)B
' HEOPraHWYECKUX COCANHEHUSIX
9 KIIACC
Kona .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111eT0 00pa30BaHUs
pe3yjabTara
1 ITo Teme: «BemecTBO U XUMUYECKasT PEAKIIUSD)
pacKpbIBaTh  CMBICI ~ OCHOBHBIX  XMMHUYECKMX TMOHSTHH:  PacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOIHUTHI, FJCKTPOIUTUYECKAS TUCCOILIUALINS, PEAKITTU
MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE pPaBHOBECHE, OOpaTUMBbIC U
11 HeoOpaTUMblEe  peaKIMH, OKUCIMTEIbHOBOCCTAHOBUTEIBHBIE pEaKIuH,
OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHHUE, AJJIOTPOIUS,
aM(pOTepHOCTh, XUMHUECKas CBsI3b (KOBAJICHTHAs, MOHHAS, METaJTHYecKasi),
KpUCTAJUTHYECKasl PeméTKa, CIiaBbl, CKOPOCTh XUMHUYECKON PeaKIuu
12 WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XMMHUUYECKHX TIOHSATUH U
' MPUMEHSATH 3TH TTOHATHUS TIPU ONKUCAHUH BEIIECTB M MX MPEBPAIICHUI
COCTABJISTh yPaBHEHUSI  DJEKTPOJUTHUUECKOW  JUCCOLMAIIMU  KHUCIOT,
13 LIEJIOYEN M COJIEH, TIOJIHbIE M COKPAIIEHHBIE YPaBHEHUs PEAKLUNA HOHHOTO
oOMeHa
14 pacKpbIBaTh  CYIIHOCTh  OKHUCIWTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEaKIIMMA
' MOCPEJICTBOM COCTABJICHUS IIEKTPOHHOTO OajaHca dTHX PEaKIIUi
15 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKInu
9 ITo Temam: «Hemerannsl M ©WX coeguHeHHWs» W «MeTtaiel W UX
COCTMHEHUS»
XapakTepu30BaTh (OMHUCHIBATh) OOMIME W CHEIU(UUECKHE XUMUYECKUE
91 CBOMCTBA TMPOCTBIX U CJIOXKHBIX BEMIECTB, TOJATBEPXKIasi OMHCAHUE
' MpuUMepamMu MOJEKYISIPHBIX M HOHHBIX YpPAaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PeaKui
99 COCTaBJISITh YPABHEHUS pEaKIMi, MNOATBEP>KIAIOIIUX CYIIECTBOBAHUE
' TEHETUYECKOM CBSA3U MEX/Y BELIECTBAMH PA3JIMYHBIX KJIACCOB
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HUX CTPOEHUS,
2.3 BO3MOKHOCTH TIPOTEKAHUS XMMHUYECKUX TMPEBpAlCHUH B Pa3IMUHBIX
YCIIOBHSIX
54 CJIeIOBAaTh MPABHUIIaM IMOJIH30BAHUS XHMHUECKON MOCYA0N U JIabopaTOPHBIM

obopymoBaHWeM, a TaKXe TNpaBWIaM OOpalleHHs C BEIIECTBaMHU B




COOTBETCTBUM C MHCTPYKIHMSIMH IO BBIIOJHEHHUIO  J1a0OpAaTOPHBIX
XUMHUYCCKUX ONBITOB IO MOJYYCHHUIO U COGI/IpaHI/IIO I‘213006pa3HBIX BCIIIECCTB
(aMMmaka 1 yriieKucioro rasa)

MPOBOJUTH PEAKLHH, MOATBEPKAAIOIINE KAYECTBEHHBI COCTAB Pa3JIMYHbIX
BEIIECTB: PACIIO3HABATH OMNBITHBIM TYTEM XJIOPHUI-, OpOMHJ, HWOIHI,

2.5 kapOoHat, ¢ocdar, cuaukar, Ccyiabdar, THUIPOKCHUINOHBI, KATHOHBI
aMMOHHUS, HWOHBI M3YYCHHBIX METAUIOB, NPHCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEIIECTB

3 [To Teme: «XuMUS U OKpYKaIOIIast Cpeaay

31 packpbIBaTh CMBICI OCHOBHBIX Xumudeckux mnonstui: I[IJIK BemiecTsa;

' KOPPO3Hs METAIIIOB
MIPUMEHATH OCHOBHBIC OINEPAIIMU MBICIUTEIBHON JEATEILHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEeMAaTH3aI1I0, BBISBICHUEC TPHUYUHHO-
3.2 CJIEICTBEHHBIX CBS3€H — AJIsl M3Y4YEHHs] CBOMCTB BEIIECTB M XMMHUYECKUX

peakiuii; €CTeCTBEHHOHAay4HbIE METOJbl IO3HAHUS — HaOJIIOACHUE,
U3MEpEHHUE, MOIETIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBII )

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
1 [lepBoHavaIbHBIE XUMUYECKHE TTOHATHUSA
11 [Ipeamer xumuu. Ponp XMMHUM B JKU3HU 4elOBeKa. XUMHUS B CHUCTeME Hayk. Tena u
' BelecTBa. Pu3nueckue CBOMCTBA BEIECTB. ATpPEraTHOE COCTOSIHUE BEILIECTB
12 [TonsiTie o Meronax mo3HaHWs B XuUMHH. UucTeie BemectBa u cMmecu. CrocoObl
' paszenenus cMecen
13 ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEHThl. CUMBOJIBI XUMHYECKUX SJIEMEHTOB.
' [IpocTsie u cioXKHBIE BeIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE
Xumudeckass ¢GopMmyna. BameHTHOCTP aTOMOB XHWMHYECKHX DJJIEMEHTOB. 3aKOH
14 MOCTOSIHCTBA cOCTaBa BemlecTB. OTHOcUTeNbHasE aroMHass Macca. OTHOCHTENbHas
MOJIEKYJIIpHast Macca. MaccoBast 10JIsl XUMHYECKOTO 2JIEMEHTA B COSMHEHUN
KonmnuectBo BemectBa. Monbs. Mosipaast macca. B3auMocCBsIi3b KOJTMYECTBA, MAaCChl U
1.5 Yuciaa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacdérel 1o QopMynamM XUMHYECKUX
COEMHEHUI
DuU3NYECKUE U XUMUYECKUE SIBIICHUS. XMMHYECKasl peakuus U €€ MpU3HAKU. 3aKOH
1.6 COXpaHEHHMS MacChl BellecTB. XUMHUECKHe ypaBHeHUs. Kinaccudukaus XuMHIeCKUX
peakiuii (COeIMHEHNUs, PA3I0KEeHUS, 3aMeIIeHsI, 0OMEHa)
XUMUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IOCYIOW, C IpaBUIIAMHU
17 paboThl B mabopaTopuu U mpuéMamu oOpalieHus: ¢ 1a00paTOPHBIM 000PYAOBaHUEM,
' U3YYCHHUE U OINHCaHuEe (PU3NYECKUX CBONCTB OOpPa3IOB HEOPTraHMYECKHX BEIIECTB,
HaOmofieHue ¢Gu3ndeckux (IJIaBJI€HWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B




CTyNKe, KWIICHWE W KOHJEHCAIMS BOJbI) M XUMHUYECKHX (TOpEHHE CBEYH,
MPOKAIMBAaHWE MEIHON MPOBOJOKH, B3aUMOJEHCTBUE MeNla C KHUCIOTOW) SIBIICHUM,
HaOJI0/ICHUE U ONMCAHUE TIPU3HAKOB MPOTEKAHMS XUMUYECKUX peakinii (pa3iokeHue
caxapa, B3aMMOJCUCTBUE CEPHOW KHUCIOTHI C XJOPHIOM Oapusi, pasioXKeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOAEWUCTBUE JKeje€3a C PacTBOPOM COJIH
meau(ll), wu3yueHume cmocoOOB pa3feneHus cMeceld (C TOMOIIBI0 MAarHuTa,
bunbTpoBaHMe, BhIIapUBaHUE, TUCTUIUIALNSA, XpoMaTorpadus), MpoBeIeHUE OYHUCTKI
MOBApEeHHON conM, HaOMIOJIEHUE M OINUCAaHUE pe3yJbTaTOB IPOBEICHUS OIIbITa,
WITIOCTPUPYIOIIETO 33aKOH COXPAaHEHHMsI MAacChl, CO3/JaHUE MOJENeH MOJEKYI
(ILIapoCTEPKHEBBIX)

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. Cocras Bo3zayxa. Kucimopoa — 31eMeHT U IpoCTOe BELECTBO.
Haxoxnenne kucnoposaa B npupoe, pusnueckue 1 XUMHUECKUE CBOMCTBA (pEaKIiu
ropenusi). Oxcunpl. [Ipumenenue kucimopona. CrnocoObl MOTy4eHUS KHUCIOPOAA B
naboparopuu U mnpombliiieHHOCcTH. KpyroBopoT kucimoposa B mpupone. O30H —
AITOTPOMHASI MOAU(PHUKAIUS KUCIOPOoaa

2.2

TemmoBoit 3¢ dekr xuMHuyecKol peaknuu, TEPMOXMMHUYECKHE YpPaBHEHHS, HK30- H
SHIOTEPMHUUYECKHE peakuud. TOIUIMBO: Yroib W MeETaH. 3arpsA3HEHHE BO3/1yXa,
ycuJIeHHe TapHUKOBOro 3¢ dekra, pazpylieHue 030HOBOTO Ci0s

2.3

Bomopox — snemeHT m mpocToe BemiecTBO. HaxokneHue Bojopoaa B NPHUPOJE,
buznyeckue u XUMHUECKHE CBOICTBA, MPUMEHEHHE, CITIOCOOBI MmostydeHus. Kuciors! u
coJIkx

2.4

MossipHblil 00bEM ra30B. Pacy€Thl o XMMHUUECKUM YpaBHEHHSIM

2.5

®dusnyeckue cBoicTBa BoAbL. Boma xak pactBopurens. PactBopsl. Haceliennsie u
HEHACBILLIEHHBIE pAacTBOPBL. PacTBOopuMOCTh BewiecTB B Bojae. MaccoBas 0y
BellecTBa B pacTBOpe. XUMHUUYECKUEe cBoiicTBa Bojbl. OcHOBaHuA. Ponb pacTBOpoB B
NpUpoJie M B JKU3HU ueloBeka. KpyroBopoT BOIbI B mpupoje. 3arps3HEHHE
MpUPOIHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI

2.6

Knaccudukanus neoprannueckux coenuHeruil. Oxkcuapl. Knaccuduxaius oKCUIOB:
coseo0Opa3ymomuye (OCHOBHBIE, KHCJIOTHBIE, amM(OTEepHbIE) U HecojeoOpa3yrolue.
Homenknarypa okcuioB. @u3nueckue u XMMU4Yeckue cBoiicTBa okcuaoB. [Tomyyenue
OKCHJIOB

2.7

OcHoBanms. Knaccudukanuss ocCHOBaHMM: MIETOYM W HEPACTBOPHMBIE OCHOBAHMS.
Homenkiarypa ocHoBaHui. @PU3NMYECKHME W XUMHUYECKHME CBOMCTBA OCHOBAHUU.
[Tomyuenue ocHOBaHUI

2.8

Kucnorel. Knaccudukamuss kucnor. Homenknarypa xkucnor. Ousudeckne
XAMHUYECKHUE CBOMCTBA KUCIOT. Psan axtuBHocth MetaioB H.H. bekerosa.
[Tonyyenue kucnot

2.9

Comu. Homenknatypa coneil. ®dusndeckne | XHMHUYECKHME CBOMICTBA COJEH.
[Tomy4yenue conein

2.10

I'eneTmueckas CBI3b MCKIY KilaCCaMU HEOPTaHUICCKUX CO@)II/IHGHI/Iﬁ
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XVMMUYECKUHN IKCHEPUMEHT: KauECTBEHHOE OIPEIEIIEHUE COJAEP’KaHUs KHUCIOpoJa B
BO3/yX€, MOIy4YeHue, coOMpaHue, paclo3HaBaHUE M H3yYEHHE CBOMCTB KHMCIOPOAA,
HaOJI0IeHNE B3aUMOJECHCTBUS BEILECTB ¢ KHCIOPOAOM M YCIOBHSI BOSHUKHOBEHMS U




MpeKpalieHus TopeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U OIHCaHUE
WX CBOWCTB, MOJydeHHUE, COOMpaHUe, paclio3HABaHUE U M3yUEHUE CBOWMCTB BOJOPOJIA
(ropenne), B3aumojelcTBue Bojopoaa ¢ okcuaom  meau(ll)  (Bo3moxkHO
UCTIOJIb30BaHUE BHCOMATEPHAIOB), HAOMIOIeHHEe 00Pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJIEIOBaHHME OCOOCHHOCTEH pPACTBOPEHMSI BEIIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIIEHWE PACTBOPOB C OMNPENEIEHHON MaccoBOM jaoeit
pPacTBOPEHHOIO BEHIECTBAa, B3aUMOJACWCTBHE BOABI C MeETaUIaMHU (HAaTpueM H
KaJbIueM) (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUATIOB), ONpPEIEICHUE PACTBOPOB
KACIOT H IIeJIoYel C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJECHUE HM3MEHEHHS OKPACKH
WHIUKATOPOB B PAacTBOPAaxX KUCJIOT W MIENIOYEH, M3yUYeHHE B3aMMOJCHCTBHS OKCHJIA
meau(ll) ¢ pactBopoM cepHOM KHCIOTBI, KHUCIOT C METaUIaMH, peaKlui
HEHTpanu3anuy, I[OJIydeHHEe HEepaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTalljia IPYyruM M3 pacTBOpa COJM, PEHICHHE HKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMe
«Baxknelime K1acchl HEOPraHUYECKNX COeTMHEHUIN

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH U HepnonnquKaﬂ CHUCTEMAa XMMHNUYCCKHX 3JICMCHTOB I[I/I
Menpaeneena. CTpOCHI/Ie aToOMOB. XUMHYECKasl CBI3b. OKUCIUTEIBHO-
BOCCTAHOBHTCIIbHBIC PCAKIINHU

3.1

[TepBble MOMNBITKM KiaccU(UKALUM XUMHUYECKUX 3JeMeHTOoB. [loHsTne o rpymmax
CXOJHBIX JJIEMEHTOB (ILIECJIOYHbIE U IEJIOYHO3EMENIbHbIE METAJJIbl, TIaJOTEHBI,
UHEPTHbIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yloT aM(OTepHblE OKCHUABI U
TUAPOKCUIBI

3.2

[Iepnonnueckuii 3akoH. Ilepumonnueckas cucTteMa XUMHYECKHMX 3ieMeHToB JI.U.
MengeneeBa. Koporkonepuoanas u JuHHONepuoaHas ¢opmsel I[lepuonnyeckoit
cucrteMbl xuMuueckux oanemeHToB J[.M. Menneneesa. llepuonbl u  rpynimsl.
Pu3nYeCKUil CMBICII IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIILI JJIEMEHTA

3.3

Crpoenne aromoB. CocrtaB aromMHbIX saep. M3zoromel. Onexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04EK aTOMOB MepBbIX 20 XuMHUECKUX 31eMeHToB [leproanyeckoit
cucreMbl JI.M1. MenneneeBa. XapakTepUCTUKa XUMHYECKOTO DJIEMEHTa IO €ro
nostoxenuto B [lepuonnyeckoint cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  M3MEHEHMsI  pajuyca aTOMOB  XMMHMYECKHX  DJIEMEHTOB,
METAIJIMYECKUX U HEMETAJNINYECKUX CBOWCTB IO IpyNIaM M NEpUOAAaM. 3HAUYEHHE
Ilepnonnueckoro 3akoHa U lleproauyeckol CUCTEMBl XMMUYECKHUX AJIEMEHTOB IS
pa3BUTHA Hayku U npakTuku. (.M. MenneneeB — yd€HbIN U ITpakJaHUH

3.5

Xumudeckass  cBsi3b.  KoBajeHTHass  (TIOJsIpHAsl W HETMOJSPHAs)  CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMHUECKUX AJ1EMEHTOB. MIOHHAs CBS3b

3.6

Crenenb okuciieHHs. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakuuu. [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIHN

3.7

XVUMUYECKUH 3KCIIEPUMEHT: M3y4eHHE OOpa3I[0B BEUIECTB METANIOB U HEMETAJUIOB,
B3aMMOJICICTBHE THAPOKCUIA IIMHKA C PAaCTBOPAMHU KHCIOT M ILIENO0YEH, MPOBEIECHUE
OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM
(ropeHue, peakiuy pa3ioKeHUsl, COETNHEHNUS)

9 KIIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

BemectBo u xummnueckas peakuus. [lopropenue

11

Ilepuognueckuii 3akoH. Ilepuonnueckass cucrema XuMH4YecKuX dnemeHToB J[.M.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMCTB
XUMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX NEPUOOB, KallUs, KAJIbLUA U UX COSIUHEHUN B
COOTBETCTBUHU C IOJIOKEHUEM dJIEMEHTOB B [leproaudeckoll CUCTEME U CTPOCHUEM UX
aTOMOB

1.2

Crpoenue BelecTBa: BUAbl XMMHUUYECKOW CBSI3U. THIIBI KPUCTAUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BELIECTBA OT THUMNA KPUCTAUIMYECKOM PEIETKH U BUAA
xumuueckor cBsa3u. Kiaccudukanuss U HOMEHKIIATypa HEOPraHMYECKHX BEIIECTB
(MexxyHapoJHas U TpUBUAJIbHAsA). XMUMUYECKHE CBOMCTBA BEIIECTB, OTHOCALIUXCS K
pa3MYHBIM  KJaccaM  HEOPraHWYECKHX  COCAMHEHMI, TEHETHYeCKas  CBS3b
HEOPraHWYECKUX BEILECTB

1.3

Knaccudukanms XUMHUECKHUX pPEaKUUH IO Pa3MYHBIM NpPHU3HAKaM (110 YHCIY H
COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO TEIUIOBOMY AP QEKTY, 0 U3MEHEHHUIO
CTENEHEW OKHCIEHUS XUMHUYECKHX »D3JIEMEHTOB, [0 OOpaTUMOCTH, IO Y4YacCTHUIO
KaTajuzaropa). DK30- U 3HAOTEPMHUUECKUE PEAKLUU, TEPMOXUMHUUYECKHE YPABHEHHUS.
[TonsiTHie 0 CKOPOCTH XUMHUYECKOU peakLuu
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[Tonsite 00 o0OpaTUMBIX M HEOOPATUMBIX XHUMHUYECKUX peakuusax. [lonstue o
TOMOTE€HHBIX M TETEepPOreHHbIX peakiusx. [loHsATHE O XMMHUYECKOM pPaBHOBECHUHU.
@DaKTOpHbI, BIUSAIOIIUE HA CKOPOCTh XUMHUYECKON PEAKIIMU U TOJI0KEHUE XUMUYECKOTO
paBHOBeECHS

1.5

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH, DJIEKTPOHHBIN OanaHC OKHCIUTEIBHO-
BOCCTAHOBUTEIHOM  pEaKIHH. CocraBnenue  ypaBHEHUH  OKHCIHTENIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOT0 OaaHca

1.6

Teopust 2JEKTPOIUTHUECKON OUCCOLMALMU. OJIEKTPOJIUTHI U  HEIJIEKTPOJIMTHI.
Karnonbl, aHnoHbl. MeXaHU3M AUCCOLMALMM BEIIECTB C pPA3JIUYHBIMU BUIAMHU
xuMuuyeckon cBs3u. CteneHb aucconmanuud. CuiibHbIE W CclaOble DJIEKTPOIHTHI.
Peakuuu nonHoro oOMeHa. Y coBus MPOTEKaHUS peakluii HOHHOTO 0OMEHa, MOJIHbIE
U COKpall€HHbIE MOHHBIE ypaBHEHUS peakunii. CBONCTBA KUCIOT, OCHOBAaHUH U COJIEH
B CBETE€ IMpEICTaBICHU 00 DJIEeKTPONUTHYECKON nucconmanuu. KadecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O THApONIN3E Coen

1.7

XVMMHUYECKUHN IKCIEPUMEHT: 03HAKOMJIEHHE C MOJAEISAMHU KPUCTAIIMUYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJUIOB (rpaduTa U ammasa), CIOKHBIX
BEIIECTB (XJIOpHJla HATpPHUA); HCCIEJOBAaHHE 3aBUCUMOCTU CKOPOCTH XHWMHYECKOM
peaxkuy OT BO3AEUCTBUS PA3IMYHbIX (PAKTOPOB; UCCIEAOBAHUE IEKTPOIPOBOAHOCTH
pPacTBOPOB BEIIECTB, Mpoliecca AUCCOLUAIIMN KUCIOT, 1Iejao4yeil U coneil (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUANIOB); TPOBEACHHE OIBITOB, WJUIIOCTPUPYIOIINX
NPU3HAKU MPOTEKaHMs peaklnii HOHHOTro oOMeHa (0Opa3zoBaHME OCajKa, BBIACICHHE
rasa, oOpa3oBaHHE BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX DPEAKUMM (TOpEeHUE, pEaKUUu pa3ioXKEHUs, COECIUHEHMUS);
pacro3HaBaHHE HEOPraHMYECKUX BELIECTB C MOMOUIbIO KAuECTBEHHBIX PEaKLM Ha
MOHBI; PELICHUE SKCIIEPUMEHTAIIBHBIX 33124

HemeTtaminr 1 ux COCAUHCHUA




2.1

OO0mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHBIC
crernieHd okucieHus. CTpoeHne M (puU3MyYecKHe CBOMCTBa NPOCTHIX BEIIECTB —
rajoreHoB. XWMHUYECKHME CBOMCTBa Ha TNpUMEpe XxJjopa (B3auMOJCHCTBHUE C
MeTaJlJlaMM, HeMeTaulaMH, Lenodamu). XiopoBoxopoa. CoisiHasg — KUCIOTa,
XMMUYECKHE CBOMCTBA, IMOJy4YEHUE, MpUMEHEeHHE. [[eficTBrUEe XJIopa U XJI0pOBOIOPOJA
Ha OpraHu3M uesoBeKka. BaxkHelne XJIopuabl U UX HAX0XKICHUE B IPUPOJIE

2.2

OO6mas xapakrepuctika 31neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUsS! aTOMOB,
XapakTepHble cTerneHu okucieHus. CrpoeHue M (PU3MYECKHE CBOWMCTBA IMPOCTHIX
BEIIIECTB — KHCIOPOAAa U cepbl. AJUIOTPONHbIE MOJU(PHUKALMM KUCIOPOJA U CEpbI.
Xumnueckue cBoiictBa cepbl. CepoBOAOPO, CTPOEHHUE, (PU3NUECKUE U XUMHUECKUE
CBOMCTBA. OKCI/II[bI CCPBbI KaK MPCACTABUTCIIN KUCIIOTHBIX OKCHUIOB. CepHaﬁ KHcCJoTa,
¢u3nueckre U XMMHUYECKHE CBOWCTBA (00IIMe Kak MpeACTaBUTENS Kiacca KHCIOT U
CHGIII/I(l)I/IT-IeCKI/Ie). XuMHYecKre p€akuuu, JCKamue B OCHOBC IMMPOMBIINIJICHHOI'O
crnocoba mosiyueHuss cepHol kucinoThl. IIpumenenue. Conum CepHOM KHCIIOTHI,
KadecTBEHHasi peakuust Ha cynb(ar-uoH. Haxoxnaenue cepbl M €€ COEIUHEHUN B
npupojie. XUMHYECKOE 3arpsi3HEHHE OKPYKAIOUIeH Cpeibl COSAUHEHHSIMH Cephbl
(KMCIIOTHBIE ~ JOXIHW, 3arpsi3HEHHE BO3JyXa M  BOAOEMOB), CIOCOOBI  €ro
HPEJOTBPALLCHUS

2.3

OO0mass xapakTepucTuka 31eMeHToB VA-rpymibl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIIEHUs. A30T, pacpOoCTpaHEHHE B MPUPOJE, PU3NUECKUE
U XUMHYeCKHe CBOHCTBAa. KpyroBopoT azora B npupojie. AMMHAK, ero GU3NIEeCKUe U
XUMHYECKHE CBOMCTBA, NIOJyyeHue U npuMeHenne. Conu aMMOHUS, UX (pU3NUECKHUE U
XUMHYECKHE CBOMCTBA, NpuMeHeHue. KadecTBeHHas peakuusi Ha MOHBI aMMOHHUSI.
A3oTHas KucioTa, e€ noiaydeHue, Gusndeckrue U XMMHUYEeCKHe CBOMCTBA (00Ine Kak
IpeJCTaBUTeNsl Kjacca KUCIOT W crneuu¢puyeckue). Vcrmonb3oBaHWe HUTPATOB U
cojel aMMOHMsI B KaueCTBE MHUHEPAJIbHBIX yI0OpeHuH. XUMHUYECKOe 3arpsi3HEHHE
OKpY’)Kalolled cpenbl COCOUHEHUSMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHe
BO3/yXa, I04YBbI U BOJOEMOB)

2.4

®ocdop, amtorponHble MoaudukaimMu Gocdopa, QUINUECKUE U XUMHUUYECKHE
cBorictBa. Oxcupa docdhopa(V) u dochopHas kuciaora, puU3nUEecKre U XUMHUECKUE
cBOiicTBa, mnonydyenue. Mcrnonb3oBanue ¢ocdaroB B KadyecTBE MHHEPAIbHbBIX
ynoopeHuit

2.5

O6mas xapaktepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTENEHM OKHUCIEHHUA. YTJepoja, aJJIOTPONHbIE MOAU(UKAIUH,
pacrpocTpaHeHHe B Npupoje, (PpU3MUeckrue U XUMHYECKHE CBOMCTBa. AacopOuus.
Kpyrosopot yriepona B npupoje. OKcupl yriepoja, ux Gu3ndeckue U XUMHYECKHUe
CBOMCTBa, JEHWCTBHE HAa JKUBBIE OpPraHU3MbI, IIOJYYEHHE U IPUMEHEHHE.
Okonoruyeckne NpoOieMbl, CBs3aHHbIE ¢ okcuaoMm yriepona(lV); rumotesa
r7100abHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3(PQekT. YronpHas KUCIOTa U €&
comu, MX (u3MUecKkue U XUMHYECKHE CBOMCTBA, IMOJy4YeHHE U TNpPUMEHEHHE.
KauectBennast peakuus Ha KapOoHaT-uoHBL. Mcmonp3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE

2.6

[lepBoHavanbHble MOHATHS OO0 OPraHMYECKHX BEIIECTBaX KakK O COEIMHEHUAX
yraepoaa (MeTaH, 3TaH, dTHJIEH, alleTUJICH, dTaHOJ, TNIMLEPHH, YKCYyCHas KHUCIIOTa).
Ux cocraB u xumuueckoe crpoenue. [loHsaTHe o OMOJOTHUECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJax — M UX POJIM B KHU3HH YesloBeKa. MarepuanbHOe eTUHCTBO




OpTaHUYCCKUX U HCOPTraHNICCKUX COCILI/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usnyeckne M XWMHUYECKHE CBOWMCTBA, MOJyUYCHHWE U TPUMEHEHUE.
Coenunenus kpeMHus B npupoge. O6mmue npeacrasienust 06 oxkcuae kpemuus(1V) u
KpeMHUEeBOW kucioTe. CHIMKATBl, WX HUCHOJIb30BaHWE B OBITY, MEIUIMHE,
MPOMBINIJICHHOCTH. BaKHEHIne CTpOWTENbHBIE MaTepHaNIbl: KepaMuKa, CTEKIIO,
IIeMeHT, OeToH, kenme300eToH. IIpoGiembr  Ge30mMacHOro0  MCHOJB30BAHUS
CTPOUTEILHBIX MaTEPUAJIOB B IOBCEAHEBHOM KM3HU

2.8

XUMUYECKUH IKCIEPUMEHT: U3y4yeHUE 00pa3ll0B HEOPraHMUECKUX BEILECTB, CBOWCTB
COJITHOM KHCIIOTHI; TPOBEJIEHHWE KAueCTBEHHBIX peakUuid Ha XJIOPUA-HOHBI U
HAOJI0/IEHUE TPU3HAKOB HUX MPOTEKAHHUS; OMbITHL, OTpakarolue QU3NYECKUue Hu
XUMHYECKHE CBOICTBA TaJlOT€HOB M MX COEIUWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB); O3HAKOMJICHHE C oOpa3laMud XJOPHAOB (TaJIOTCHUIIOB);
03HAKOMJIEHHE C 00pasliaMu Cepbl U €€ COECAMHEHMUSIMH (BO3MOXKHO MCIIOJIb30BaHHE
BHJIEOMATEPHAIIOB); HAOJIIOJCHUE TMpollecca OOYriIMBaHUS caxapa MOJA JeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCJIOTBI, M3YYEHHE  XUMHUYECKHUX  CBOICTB
pa30aBICeHHON CEpHOM KUCIOTHI, MPOBEICHNE KAYECTBEHHOW peakluu Ha cynbdar-
MOH U HaONIoJIeHWE Tpu3Haka e€ MPOTEeKaHWs, O3HAKOMIJICHHE C (U3HUECKUMU
cBoiictBamu a3zora, ¢ochopa U UX COeAMHEHUU (BO3MOXKHO HCIIOJIB30BAHHE
BUJICOMaTEpHaoB), oOpa3liaMu a30THBIX M (ochOpHBIX ynoOpeHuil; moiaydyeHue,
coOupaHue, pacno3HaBaHME W  M3yYEHUE CBOICTB aMMHUaKa; IPOBEICHHE
KaueCTBCHHBIX PEaKIMii Ha MOH aMMOHHUsS U (ocdaT-uOH U U3YYCHUE MPU3HAKOB UX
IIPOTEKAHUsA, B3aUMOJEHCTBUE KOHIICHTPHUPOBAHHOM a30THOM KHUCIIOTBI C MEIbIO
(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHUAIIOB); W3y4YCHHE MoJenen
KPUCTAJUTMYECKUX PemETOK anMmasa, rpadurta, QyiepeHa; O3HAKOMIIGHHE C
MPOILIECCOM  aaCcOpPOIMHM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIUIEM U
YCTPOMCTBOM MPOTHBOTA3a; MOJy4deHHe, coOupaHUe, pacro3HaBaHUE M H3yYCHHE
CBOICTB YTJIEKHCIIOTO Ta3a; MPOBEJEHUE KAaYeCTBEHHBIX peakIuil Ha KapOOHAT- U
CUJIMKAT-WOHBI U U3YYEHUE MTPU3HAKOB UX MPOTEKAHUs; O3HAKOMJIEHUE C MPOAYKLIHEH
CUJIMKATHOM TPOMBIIIJIEHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX 3a/lad [0 TeMe
«BaxkHenmme HeMeTauIbl U UX COSTUHECHUS»

Mertamisl 1 uX COCIMHCHUA

3.1

OO0miass xapakTepuCTHKa XMUMHUYECKHX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHUM HX
nonoxkeHus B [lepuoanyeckoi cucreme xumudeckux snementoB JI.11. Menneneesa u
cTpoeHust atoMoB. CTpoeHHMe MeTauioB. MeTrayumueckas CBS3b M MeTaJlNIn4yecKas
KPUCTAJUIMYECKAs PEMIETKA. DJIEKTPOXUMUYECKUN sl HAPSHKEHUM METAJIIOB

3.2

Ouznyeckue M XUMUYECKHEe cBolcTBa MeTaioB. OOmMe crnocoObl MOTY4YEeHUS
MmeTauioB. IloHATHE O KOPpPO3MM METAJIOB, OCHOBHBIE CIIOCOOBI 3alUTBl UX OT
kopposuu. CrutaBsl (CTallb, YyTyH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIIIEHHOCTH

3.3

[Ilenounsle MeTaybl: moynoxkeHue B [lepuonnueckoil cucreMe XMMHUYECKUX
aneMeHToB J[.MI. MenzaeneeBa; CTpoeHME HX aTOMOB; HAaXOXACHHE B INPUPOJE.
®uznyeckue U XUMHUYECKUE CBOWCTBA (Ha mpuMepe HaTpus M Kanus). OKCuabl U
THJIPOKCUBI HATPUA U Kayus. [[puMeHeHune MenoyHbIX METAJUIOB U UX COeIMHEHUH

3.4

[IlenoyHoO3eMenbHBIE METAIIBI MArHUN M KaiblUi: MoJjoxxkeHue B llepmoamyeckoi
cucreme xumudeckux osnemMeHtoB JI.M. MenneneeBa; cTpoeHHE HX aTOMOB;




HaxoxaeHue B npupoze. Ousnueckre U XMMUYECKHE CBOMCTBA MarHusi U KaJbLMs.
Baxueiimne coenvHenusi Kaiblus (OKCUI, THAPOKCUI, coiH). JKECTKOCTh BOIBI U
CIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMuHuii: nonoxxenue B llepuoanueckoil cucreMe XxuMHueckux 3iemeHTos J[.M.
MeneneeBa; CTpOCHHE aToMa; HaxoxKJaeHue B npupoje. Gusndyeckue 1 XUMUYECKUE
CBOWCTBA aATFOMUHUS. AM(OTEpHbIE CBOWCTBA OKCUAA U TUAPOKCHIA ATFOMUHMS

3.6

Kenezo: nonoxenue B Ilepuoanueckoi cucremMe XUMHYECKHX 3ieMeHToB J[.U.
MeHeneeBa; CTpOeHHE aToMa; HaXOXKJIeHHE B mpupoae. Puznveckne u XUMUYCCKHE
cBoricTBa xeneza. Oxkcunpl, ruapokcubl U conu xene3a(ll) u sxenesa(lll), ux cocras,
CBOICTBA M MOJTyYCHUE

3.7

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3lamMM METaUIOB U CIUIaBOB, UX
(GU3M4eCKUMHU CBOMCTBaMU; W3yY€HHE PE3YNIbTAaTOB KOPPO3UU METAJUIOB (BO3MOXHO
UCTIOJIb30BaHUE BUAEOMATEPHATIOB), 0OCOOCHHOCTEH B3aUMOCHCTBHUS OKCHIA KaJIbIIHS
U HaTpusi C BOJOM (BO3MOXXHO HCIOJIb30BAaHUE BUIEOMATEPUAJIOB); HCCIEIOBAHUE
CBOMCTB JKECTKOM BOJBI; TMpoOIlecca TOPEHMs Keje3a B KUCIOpoAe (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAJIOB); IPU3HAKOB MIPOTEKAHUS KAUYECTBEHHBIX PEaKLIUi
Ha MOHBI (MarHus, Kajblius, altOMHUHUS, nuHKa, xene3a(ll) u xeneza(lll), memu(ll);
HaOJI0IeHNE U ONMCAaHUE MIPOLECCOB OKPALIMBAHUS TNIAMEHM MOHAMM HATpHsl, Kalus
U KaublMsg  (BO3MOMKHO  MCIIOJIb30BAaHME  BHJIEOMATEpUANIOB);  HCCIEIOBaHME
aM(pOTEpHBIX CBOWCTB THJAPOKCHIA ATIOMHMHUS M THAPOKCUAA LUHKA; peIleHHUe
SKCHEPUMEHTAIBHBIX 3ajiau 10 TeMe «BaxkHel1e MeTayuibl U UX COeIMHEHUS

XuMus u OKpYyXKaromasa cpeaa

4.1

HoBble MaTepuasibl U TeXHOJIOIMH. BemjecTsa U mMarepuainsl B IOBCEHEBHON KU3HU
4eJloBeKa. XUMHs U 310pOBbe. be3omacHoe UCIoab30BaHUE BEIIECTB U XUMHUYECKUX
peakuuii B 6bITy. [lepBast moMoIib Mpy XMMHUYECKHUX OKOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOM TI'paMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKpYy)Karolen
cpeapl IIJIK. Ponp XuMum B pemieHHu 5Koloruyeckux mnpodnem. Ilpuponnbie
VCTOYHUKU YTIJIEBOJOPOAOB (yrojb, NPUPOJAHBIM ra3, HedTh), NPOAYKTH HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XVUMUYECKUN SKCIIEPUMEHT: H3ydeHue 00paslloB MaTepHallioB (CTEKJIO, CILIaBbI
METAaJUIOB, TOJUMEPHBIE MaTepHaJIbl)

IMPOBEPAEMBIE HA OI2 IO XHMMHUHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUs K IPeAMETHBIM pe3yJbTaTaM 02a30BOIo
NPOBEPSEMOI0  YPOBHSI OCBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOI'O
TpeOOBaHUS o0uiero oopaszoBanus Ha ocHoBe PI'OC

1 [IpencraBnenue:
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O T03HABAEMOCTH SIBJICHUH MPHUPOABI, TMOHUMaHUE OOBEKTUBHOM
3HAYUMOCTH OCHOB XHMMUYECKON HayKM Kak oOOJacTH COBPEMEHHOTO




€CTECTBO3HAHHUS, KOMIIOHEHTa OOIeHd KyIbTyphl U  INPaKTHUECKOU
JeSITETbHOCTH YEJIOBEKA B YCIIOBUSIX COBPEMEHHOTO OOIIECTBa; MOHMMaHUE
MeCTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

O Hay4HbIX MCTOJAaX IIO3HAHHWA, B TOM YHCIIC OSKCIOCPHUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HCCICIOBAHUA BCUICCTB U U3YUYCHUA XUMHYCCKUX
pCaKHHﬁ; YMCHHE HCIIOJIB30BATh MOACIINU IJIA OOBSICHEHUS CTpOCHUA aTOMOB
M MOJICKYII

13

0 cdepax npodeccuOHAIBHON IEATENbHOCTH, CBSI3aHHBIX C XHUMHUEH U
COBPEMEHHBIMH  TEXHOJIOTHUSMH, OCHOBAHHBIMM  Ha  JOCTH)KEHHUAX
XUMHUYECKON HAYyKH, YTO TMO3BOJUT OOYYAIOIIMMCS paccMaTpUBATh XUMHUIO
Kak cdepy cBoed Oynymied mpodeccuoHalIbHOM NEATENbHOCTH U ClIeNaTh
OCO3HAHHBII BHIOOP XMMHHU KaK MPO(QUIBHOTO MpeaMeTa MpH Mepexoje Ha
YPOBEHb CpeaHero o0miero 00pa3oBaHus

Bianenue cucteMoil XMMUYECKUX 3HAHUNM M YyMEHUE NPUMEHATH CUCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKJIFOYAECT:

2.1

BOKHENIINE XUMUYECKHUE MMOHITUS: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, IIPOCTOE M CJIOKHOE BEIIECTBO, OJAHOPOJHAS M HEOJHOPOAHAS
CMECh, OTHOCHUTEJIbHBIE AaTOMHAasi W MOJIEKYJISIpHAs MAacChl, KOJMYECTBO
BEIIECTBAa, MOJb, MOJIIpPHAs Macca, MOJIAPHBIM OO0BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJb (CpelHss), XUMUYECKasi PEaKIlys, peakluu COCTUHEHHUS,
peaKiuu pa3joKEeHUs, PeaKkIy 3aMelIeHHs, peakiuy oOMeHa, TEeIIOBOi
s ekt peakuuu, 3k30- U SHAOTEPMHUECKHUE PEaKIIUU, PaCTBOP, MACCOBas
JIOJISl XUMUYECKOTO 3JIEMEHTAa B COCITMHEHUU, MaccoBast JOJISI U TIPOLIEHTHAS
KOHIIEHTpalMsl BEIIECTBA B PAcTBOpE, SAAPO aToMa, JJIEKTPOHHBIA CIOMN
aroma, aToMHasi OpOWTalb, paJdyC aToMa, BAJICHTHOCTb, CTEICHBb
OKHCIJICHUSI, XUMHYECKas CBA3b, JJIEKTPOOTPULATEIBLHOCTh, IOJSAPHAS U
HEIOJISIPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBSA3b, METAJUIMYECKAsl CBS3b,
KpUCTAJIMYecKass ~ peméTka  (aTOMHas,  HMOHHAs,  MeTalJIu4ecKas,
MOJIEKYJISIpHAsi), WOH, KaTHOH, AaHHOH, OJJEKTPOIUT M HEDIEKTPOIUT,
AIIEKTPONIUTUYECKAs]  JUCCOLMAIUs,  pEeaKlud  HOHHOrO  oOMeHa,
OKHCJIMTETbHO-BOCCTAHOBUTEIbHbIE peakuuu, OKHCJIUTENb "
BOCCTAHOBUTEJb, OKUCICHUE M BOCCTAHOBJIEHUE, JJIEKTPOJIN3, XUMMUYECKOE
paBHOBecHe, 00paTHMbIe W HEOOpATUMBIE PEAKIINH, CKOPOCTh XUMUUYECKON
peakuuu, katanusatop, [1/IK, koppo3us meTamios, criaBbl

2.2

OCHOBOTIOJIATAIOIINE  3aKOHBI ~XWMHH: 3aKOH COXpPaHEHHUsS  MacChl,
nepuoanyeckui 3akoH [[.MI. MeHneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTajipo

2.3

TCOpHUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHA, TCOPHUA
BHCKTpOHHTI/I‘IeCKOﬁ AUCcConranmn

Bnanenne ocHOBaMM XHMHUYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

yYMEHHUE NMPaBWIBHO HCIOJIb30BaTh M3yYCHHbIE BELIECTBA M MaTepuanbl (B
TOM 4HCIIE MHHEPAIbHBIE YAOOpEHHWs, METalIbl U CIUIABbI, MPOAYKTHI
nepepabOTKU MPUPOTHBIX UCTOUHUKOB YITIEBOJIOPOJOB (YIJIsl, PHUPOIHOTO
raza, HepTu) B OBITY, CETILCKOM XO35CTBE, HA IPOU3BOICTBE U MOHUMaHHUE
3HAYEHUS KUPOB, OEIKOB, YIJIEBOJOB JUIsl OpraHU3Ma YeloOBeKa; YMEHHE




MIPOTHO3UPOBATH BIMSHHUE BEIIECTB U XMMHUUYECKHUX IIPOLIECCOB HA OPraHU3M
YeJI0BEKA ¥ OKPYIKAIOLIYI0 IPUPOJIHYIO CPERY

YMCHUEC UHTCIPHUPOBATH XUMHUYCCKUC 3HAHUSA CO 3HAHUAMU OPYTrUux y‘-ICGHBIX

3.2
IPEeIMETOB
HAIMYUE OMbITa PAbOTHI C PA3NMYHBIMH HCTOYHUKAMH HHQPOPMAIUHU TI0
3.3 XUMMM ~ (HayyHas W  Hay4yHO-TIONYJSpHAs  JIMTEpaTrypa, CJOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
YMEHHE OOBEKTHUBHO OIIEHWBAaTh HWH(MOPMAIMIO O BEIIECTBAX, HUX
3.4 NPEBPAICHUSIX U MPAKTHYECKOM NMPUMEHEHHH M YMEHHE HCIOJb30BaTh €€
JUTS pelieHusl y4eOHO-TT03HABATEIbHBIX 3a71a4
Brnanenne ocHOBaMH TMOHATHHHOIO amnmapara ¥ CHMBOJIHMYECKOTO SI3bIKA
4 XUMHH JUISI COCTaBJICHUS! (DOpMyJT HEOPraHWYECKHX BEUIECTB, YpaBHEHHI
XUMHUYECKUX DPEeaKIuii; ocHoBamu xumuueckoil HomeHkiarypsl (IUPAC u
TPUBHUAIILHOM)
YMeHue 0ObSICHATh CBSI3b TIOJI0XKEHUS dlIieMeHTa B [lepruogudeckoi cucteme
C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX
5 2JIeMEHTOB (CcocTaB W 3apsja  sApa, oOmee YHCIo  DJIESKTPOHOB),
pacrpeesieHueM 3JIEKTPOHOB IO SHEPTETUICCKUM YPOBHSIM aTOMOB TIEPBBIX
TPEX NMEPHOAOB, KAJTUS ¥ KAIbIIHS
[IpencraBineHue O MNEPUOJMYECKONM 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
5 2JIEMEHTOB  (paJinyC aroma, OJJIEKTPOOTPHIATEIHHOCTE), MPOCTBIX H
CJIOHBIX BEIIECTB OT MOJIOKEeHHsI 37IeMeHTOB B [leproaudeckoii cucteme (B
MaJIbIX MEePUOJIaX U TJIABHBIX MOJTPYIIAX) U SJIEKTPOHHOTO CTPOSHUS aToMa
7 YMmenue kinaccupumpoBarh:
7.1 XUMHUYECKUE 3TIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTH M CTEIIEHb OKHCIICHUSI XUMUYCCKUX JIEMEHTOB, 3apsi]l HOHA
8.2 BUJT XUMUYECKOU CBSI3U M THUTT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpaxX BEMECTB (KHCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (GU3NIECKHEe U XHUMHIECKHAE CBOMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOAOPOJ, TpaduT, anmas, KpEeMHHH,
9.1 azot, ¢ocdop, cepa, XJI0p, HATPUH, KAIUA, MATHUHN, KaJTbIIUHA, ATFOMUHUH,
KEJEe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPO, CEPOBOJIOPOMA, OKCHIBI M THAPOKCHIb MeTamioB |-1IA
9.2 rpynmn, amtomunus, meau (1), munka, xenesa (11 u 1l1), okcunsr yrnepona (11
' u V), xkpemuus (IV), azora u dochopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CcepHas, a30THCTas, a30THasi, QocopHas, yroiapHasd,
KpEMHUEBAsi KUCIOTa U MX COJIH)
9.3 MPOTHO3HPOBATh M XapPaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT




UX COCTaBa M CTPOCHUS, NPUMEHEHHE BELICCTB B 3aBUCUMOCTH OT HX
CBOMCTB, BO3MOXHOCTb IIPDOTEKaHUS XHUMHUYECKMX IIPEBPALLCHUNA B
Pa3INYHBIX YCIOBUSX

YMeHHe COCTaBIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKLUN, B TOM

10
qucie:
10.1 peakuuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WLUTIOCTPUPYIOIINX XHUMHUYECKHE CBONCTBA HM3YyYEHHBIX KIACCOB (TPYIIM)
' HEOPraHUYECKHUX BEIIECTB
10.4 MOJITBEPKTAOIIUX TCHETUUYECKYIO B3aUMOCBSI3b MEXKITY HUMHU
11 YMeHue BbIUUCIATH (IPOBOJAUTH PAcU&Thl):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYEO MAacChl BEIIECTB, MacCOBYIO
' JIOJTE0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YPaBHEHHUSAM XMMHUYECKUX PEAKIM M HaXOJHWTh KOJWYCCTBO BEIICCTBA,
' 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKITUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMHM METOJIaMH HAY4YHOTO TIO03HaHHs (HAOIIOJIEHUE, H3MEpeHHE,
121 OKCIIEPUMEHT, MOJICIIMPOBAHKE) MPU H3YYCHUHM BEHIECTB U XUMHYECKUX
' SBIICHUH; yMeHHe cOopMyTupoBaTh NPOOJIIEMYy W TPEUIOKHUTH IYTH €
pelieHus
12.2 Oe3omacHoi paboThl ¢ XUMUYECKUMU BEUIECTBAMH, XUMUYECKON MOCYA0H U
' 71ab0paTOPHBIM 000PYIOBaHHEM
mpaBUJIaMyd 0€30MaCHOTO OOpalleHUs] C BEIIeCTBAMHU, HCIOIb3YEeMBbIMU B
MOBCEIHEBHON KH3HU, TMpaBUIAMH TIOBEJIEHUS B MENAX COepeKeHHs
12.3 3M0pOBbS M OKpYXAlolled MpPUPOAHON cpeapl; TMOHMMaHUE Bpeaa
(omacHOCTH) BO3JEHCTBHS Ha KMBBIE OPTraHU3MBI ONpPEACIEHHBIX BEIIECTB,
CIOCOO0B YMEHBIIICHHUS U TIPEOTBPAIICHUS WX BPEIHOTO BO3ICHCTBUS
13 Hanuuue mpakTUYEeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHHS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMECHTOB:
W3YYCHHE W ONHUCaHWe (PU3NYCCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
13.1 (U3HYECKUMU W XHUMHYECKUMH SBJICHUSIMH; OIBITHI, WLTIOCTPHPYIOIINE
MIPU3HAKY IPOTEKAHUS XUMUYCCKUX PEaKITUi
13.2 H3y4deHHUe CIIOCOOO0B Pa3CICHHs CMeCei
MOJTyYeHHE KUCIIOpOJia M M3YYEeHHE €r0 CBOWCTB; MOJYYEHHE BOJOPOAA U
13.3 W3y4eHHE €ro CBOWCTB; IOJIyYE€HHE YTJIEKHCIOro ra3a W HM3y4eHHE €ro
CBOICTB; MOJTyYeHHE aMMHUaKa U U3yUYEHHUE er0 CBOWCTB
13.4 IIPUTOTOBJIEHUE  PACTBOPOB C  ONPENENEHHOM  MAacCOBOW  J0OJeH
' PacTBOPEHHOTO BEIECTBA
135 MPUMEHEHNE WHANKATOPOB (JIaKMyca, METHIIOpaHka u heHondranenHa) s
' oTpeieNIeHuUs] XapaKTepa Cpelibl B paCTBOPAX KUCIIOT U HIeIoven
13.6 UCCJICIOBAHNE M OMHCAHUE CBOMCTB HEOPTAaHMYECKUX BEIIECTB Pa3IMIHBIX




KJIACCOB; M3y4YEHHE B3aUMOJEHCTBUS KHUCIOT C METAUIAMH, OKCUIAMH
METAJIJIOB, PAaCTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHMSIMM, COJISIMM,
IIOJIyUEHUE HEPACTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJIHOTO MeETalla
IpyrUM M3 pacTBopa COJM; MHCCIENOBaHUE aM(OTEpPHBIX CBOWCTB
T'MJIPOKCUI0B AIFOMUHUS U IIUHKA

PEIICHUEC OJKCICPHUMCEHTAIBHBIX 3ada4 II0 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((BJIGKTPOHI/ITI/I‘IGCKEUI JUcconuanus),

13.7 «Baknennmye HeMeTaIUIbl M UX COeOUHEHMAY, «BakHeHIe MeTalllIbl U X
COEIMHEHUS
XUMHUYECKHE SKCIEPUMEHTBI, WJUTFOCTPUPYIONIUE MPU3HAKKH IPOTCKAHUS
peakIuii HOHHOTO 0OMEHa; KaueCTBEHHBIC PEaKI[MU Ha MPUCYTCTBYIOIIUE B
13.8 BOJIHBIX PAacTBOpAaxX HOHBI: XJOPHJ-, OpOMUI-, HOIUA-, Cyabdat-, Gocdar-,

KapOOHAT-, CWJIMKAT-aHUOHBI, THJIPOKCHUA-UOHBI, KaTHOHBI aMMOHWUSI,
MarHusi, KajublUs, aJlOMUHUsA, Keneza (2+) u xeneza (3+), meau (2+),
IIUHKA

VYMmeHnue:

NpPEICTaBIATh  pPe3yNbTaThl ~ AKCHEpUMEHTa B (QOopMe  BBIBOJIOB,

141 JIOKa3aTeibCcTB, TpapUKOB © TaOMMIl M  BBIIBIATH OMIMPHUYECKHUE

3aKOHOMCPHOCTH

YCTAaHABJIIMBATL CBA3U MCKAY pPCaJIbHO Ha6JHO,Z[aeMLIMI/I XUMHNYCCKUMHU

14.2 SBIICHUSIMA U TPOLIECCAMH, NPOUCXOISIIMMU B MaKpo- U MHUKPOMHUDE,

00BACHATH IIPpUYUHBI MHOT" oo6pa31/1;1 BCIICCTB

HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 [IepBoHaYaJIbHBIE XUMUYECKHE ITOHATHUS
11 UucTtsie BemecTBa u cMecu. CriocoOBI pasziesieHus: cMecei
19 ATOMBI U MOJIEKYJIbl. XMUMHUYECKUE 3J€MEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocTsle U CIOXKHBIE BENIECTBA.
13 Xumunyeckass (opmyna. BaleHTHOCTh aTOMOB XUMHYECKHX 3JeMEeHTOB. (CrTeneHb
' OKHUCIICHHS
3akOH TOCTOSIHCTBa  cocTaBa  BemlecTB. OTHOCUTENbHAs  aTOMHas — Macca.
14 OTtHocuTenbHAsE MOJEKyJIsipHas Macca. MaccoBas JOJs XMMHYECKOIO JJIEMEHTA B
COCIMHEHUH
15 KomnyectBo BemectBa. Momab. MomnsipHas Macca. MomsipHelii  00bEM  ra30B.
' B3anMocCBA3b KOIUYECTBA, MACCHI U YUCJIA CTPYKTYPHBIX €IMHHUIL BEILIECTBA
16 Ou3ndyecKue U XUMHUUYECKUE SIBICHUA. XUMHUYECKas peakuus U €€ NMpU3HAKU. 3aKOH
' COXpaHEHUsI MaCChl BELIECTB. XUMUYECKUE YPABHEHUS
2 Ilepnonnueckuit 3axkoH u Ilepuomguueckas cucrema Xxumudeckux ssiemeHtos [I.U.

MenneneeBa. CTpoeHre aTOMOB




2.1

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrtema XUMHUYECKUX 3ieMeHToB [I.W.
Menpeneesa. Ilepuonbl u rpymnmbl. PU3MYECKUMH CMBICHI IOPSAAKOBOIO HOMEpA,
HOMEPOB MEPUOJA U TPYIIIbI 3JIEMEHTA

2.2

Crpoenne artomoB. CoctaB aromHbIx saep. M3otonel. OnextpoHbl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB NEpBBIX 20 XUMUYECKUX 31eMeHTOB [lepnonuueckoii
cuctemsl /.M. MenneneeBa

2.3

3aKOHOMepHOCTI/I B HM3MEHCHHMH CBOICTB XHMHUYECKHX 3JICMCHTOB NCPBLIX TpéX
IICprUoaos, KaJius, KaJdbO U (paz[I/cha aTOMOB, SJICKTPOOTPULATCIIBHOCTH,
METANIMYCCKUX WM HEMCTANIMYCCKHUX CBOﬁCTB) n HuX COGI[I/IHCHI/Iﬁ B COOTBETCTBUU C
IIOJIOXKCHHUEM J3JIEMCHTOB B Hepnozmqecxoﬁ CUCTEME U CTPOCHUEM UX ATOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass  cBsi3b.  KoBanmeHTHas  (mossipHass W HENOJSIpHAs)  CBA3b.
DIEeKTPOOTPUIATEILHOCTh XUMUYECKHUX 3JieMeHTOB. MloHHast cBsi3b. MeTamnueckas
CBSI3b

3.2

Tunbel KPUCTANTMYECKUX PEIIETOK (aTOMHAs, HOHHAS, METAINTNYCCKAs), 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOM CBSI3H

Baxwneimue npeaACTaBUTCIIM  HCOPraHHYCCKHX  BCHICCTB. Hemertamner u  ux
COeIMHCHHS. MeTamibl U BX COCTUHCHUS

4.1

Knaccupukanus W  HOMCHKJIATYpa HEOPTaHUYECKUX  COCJMHCHUN:  OKCHIIOB
(comeoOpasyromme: OCHOBHBIC, KHCIIOTHBIE, aM(pOTEpHbIE) U HECOJIC00Pa3yIOIIHe;
OCHOBaHMH (WIEIOYM U HEPACTBOPUMBIC OCHOBAHUS); KUCJIOT (KHCIOPOJICOIACPIKAIIUE
1 OECKHUCIIOPOAHbBIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue U XUMHUUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA,
XJIopa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUs

4.3

dusnyeckne U XUMHUYCCKUE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA, HATPHA,
Kajlysa, Mardusda W KajJdblUdsg, aJIIOMHUHHA, KCEIIC3a. 9J'ICKTpOXI/IMI/ILICCKI/II\/’I paa
HaprI)I(eHHI’I MCTaJIJIOB

4.4

®u3znueckue M XHUMHYECKHE CBONCTBA BOJOPOJHBIX COEIMHEHHN HEMETaIOB:
XJIOPOBOJIOPOJa, CEPOBOAOPOIA, aMMHUAKA

4.5

duznyeckue U XUMUYECKUE cBOMCTBa okcui0B HemeTawoB: cepsl (1V, V1), azota(ll,
IV, V), docoopa(lll, V), yraepoma(ll, 1V), xkpemuusa(lV). IlonyueHue OKCHIOB
HEMETAJIJIOB

4.6

Xumuueckue cBoiictBa okcuaoB: MeTauioB |A-IIIA rpynn, nmuka, meau(ll) u
xenesa(ll, 111). [TomydeHre OKCHIOB METAIIJIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHUN M aM(OTEpHBIX THAPOKCHUIOB (Ha TpUMeEpe
THIPOKCHIOB alllOMHUHUSA, JKeje3a, HuHKa). [lomydyeHne ocHOBaHUN U aM(pOTEPHBIX
TUAPOKCH]IOB

4.8

OO0mue XUMHUYECKHE CBOWCTBAa KHCJIOT: XJOPOBOJIOPOAHOM, CEPOBOJOPOJIHOIM,
CEpPHHUCTOM, CEpHOW, a30THOH, QocPopHOH, KpeMHHEBOW, yroibHOU. Ocolbie
XUMHUYECKHE CBOMCTBA KOHIEHTPUPOBAHHOW CEpPHOM M a30THOM KHCIOT. [lomyuenue
KHCJIOT

4.9

OO6mue XxuMHIECKHEe CBOMCTBA cpeHux coiier. [Tomyduenue coneit

4.10

[Monyyenune, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOpOJIa, aMMHaKa,
YTJIEKHUCIIOTO Ta3a B JIA0OpaTopuu




[lonyyenne ammmMaka, CEpHOM W A30THOM KHUCIOT B NPOMBIIIEHHOCTH. OOmue

411
CTIOCOOBI OJTYYECHHUSI METAJIIOB
4.12 I'eneTnyeckas CBSI3b MEXKAY KJIacCaMH HEOPTAaHWMYECKUX COCTMHCHHIMA
5 XUMHYECKUE PEAKIIUU
Krnaccupukanus XUMHYECKHX PEAKIMA M0 Pa3TUYHBIM NpHU3HAKaM: 10 YHUCIy H
5.1 COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3(PQEKTY, MO N3MEHEHHIO
CTEIIEHEH OKHUCIICHUS XUMUYECKUX DJIEMECHTOB
59 TeroBoil 3¢ (dekT XUMHUECKOW pPeaKlnu, TEPMOXMMHUYECKUE YpaBHEHHs. JK30- U
' IHAOTEPMHUYECKUE PEAKINH. TEepPMOXUMHUECKHUE YPAaBHECHUS
OKHCIIUTENTbHOBOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTETM U BOCCTAHOBUTEINH.
5.3 [Iporeccnl OKHCJICHUS i BOCCTaHOBJICHHSL. DNEeKTPOHHBIH OaaHc
OKHCJIUTEIIbHOBOCCTAHOBUTEIILHON PEAKIIUN
5.4 Teopus AMEKTPOIUTHYECKON aucconuanuu. KaTHOHBI, aHUOHBI. ODJICKTPOIHMTHI H
' HEedJIeKTPoJUTHI. CHUIIbHBIC U c1a0bIe AIEKTPOIUThI. CTENEeHb JUCCOMAITTT
55 Peakiiun nonHoro oOMeHa. Y CI0BHS NMPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa, TIOJIHbIE
' Y COKpalIEHHbIE HOHHBIE YPaBHEHUS PEaKuil
6 XuMUs U OKpyKarolas cpeaa
BemecrBa u Marepuanbl B IOBCEIHEBHOW JKM3HM 4YeJOBeKa. besomacHoe
6.1 UCIOJIb30BaHME BEUIECTB M XMMHUYECKUX peakuuil B jmabopartopuu u Owity. [lepmas
ITOMOIIIb MPY XUMMUYECKHUX 0YKOTaX U OTPABICHUAX
XUMUYecKoe 3arpsi3HeHUE OKpYXKaromiel cpeabl (KUCIOTHBIE NTOXKIHU, 3arps3HEHHE
6.2 MOYBBI, BO3AyXa H BOJOEMOB), CHOCOOBI ero mpenoTBpaimieHus llpenenbHas
' nomyctumast KoHteHnTparus Bemects ([1/1K). Poias xumuu B pereHnn s3K0m0rn4ecKux
npobiueM. YCcuieHne mnapHukoBoro 3G ¢ekra, pa3pymneHue 030HOBOTO CIIOs
[Ipumenenue cepsl, azota, Gocdopa, yraepoga, KpeMHUsI U UX COEIUHEHUN B OBITY,
MEHIIMHE, TPOMBIIUICHHOCTH W CEIIbCKOM XO03sicTBe. [IpuMEHeHHEe MeTauioB H
6.3 CIUIaBOB (CTaib, YYryH, MIOPATIOMUHHMA, OpoH3a) B OBITY W NPOMBINUIEHHOCTH WX
coenuHeHuil. [loHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTBI UX OT
KOppO3uu
6.4 [IpupoaHbie UCTOYHHUKHU YTIIEBOJOPOIOB (Yroib, IPUPOIHBINA Ta3, HE(Th), MPOIYKTHI
UX nepepadoTku (OEH3MH), UX POJIb B OBITY U TPOMBIIIIICHHOCTH
[lepBoHayanbHbIE TOHSATHUS OO0 OPraHUYECKUX BEIIECTBAX KAaK O COEIUHEHUSX
6.5 yriaepona (MeTaH, dTaH, STUJIEH, alleTHJIEH, 3TaHOJ, TJHUIEPUH, YKCYCHas KUCIIOTA).
' [TonsTHEe O OMONOTMYECKH BaKHBIX BEIIECTBAX: JKHUpaX, OelKax, YrieBoJax — M HX
POJHU B )KM3HU YeIOBEKa
7 Pacuérsr:
7.1 1o hopMysaM XMMHYECKUX COEAMHEHUM
7.2 Macchl (MaccoBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM

4. TEMATUYECKOE IINTAHUPOBAHUE C YKA3AHUEM
KO/INYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMBIX HA
OCBOEHUE KAXKJI0OH TEMbI YYEBFHOI'O IIPEJIMETA, YYEBHOI'O




KYPCA, VAEBHOT'O MOJY.JIs, KYPCA BHEYPOUYHOM
JNESTEJILHOCTH M BO3MOKHOCTH UCITOJIL30BAHUSA 110
9TOW TEME DJIEKTPOHHBIX (IN®POBBIX) OBPA3OBATEJIBHBIX
PECYPCOB, SIBJSATOINXCSA YYEBHO-METOIMYECKAMU
MATEPHAJIAMHU (MYJIbTUMEIMITHBIE ITIPOTPAMMBI,
JEKTPOHHBIE YYEBHUKHA U 3AIAYHUKH, JIEKTPOHHBIE
BUBJINOTEKHU, BUPTYAJBHBIE JIABOPATOPUM, UTPOBBIE
IMPOTPAMMBI, KOJIJIEKIIAY LIOP), UCITOJIb3YEMBIMH JUISA
OBYYEHMS Y BOCIUTAHUSA PA3JIUYHBIX CPYIIIT
MOJb30BATEJIEN, MPEACTABJEHHBIMM B DJJEKTPOHHOM
(IU®POBOM) BUJE U PEAJIN3YIOIINMU TUJIAKTHYECKUE
BO3MOKHOCTH VKT, COEP)KAHUE KOTOPBIX
COOTBETCTBYET 3AKOHOJATEJLCTBY OF OBPA3OBAHUMN.

8 KUIACC
KounuecTBo yacos DJIEeKTPOHHbIE
Ne | HaummeHnoBaHmue
(undgposBbie)
n/ pa3aejioB U TeM Bcer | Kontpoabn | IIpakruuec
oOpa3oBaTe/ibHbIE
n NporpaMmMsbl 0 ble padoThI KHe padoThl
pecypchl

Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS

XUMUSI —
Ba)kHas 00J1aCThb
€CTECTBO3HAHUS

https://m.edsoo.ru/Z5S1E3

1.1 6 2

Y TIPaKTUYECKOH FTW

EITENLHOCTH

YyeJIoBEeKa

BemecTBa u

B https://m.edsoo.ru/\V2P6G0
1.2 XUMHYECKHE 19 1
BlY
peaknuu _
Hroro no paszneny 25

Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BeELeCTB

Bosnyx.

TlousaTtue o e o NSELAG
2.1 rasax. 14 1 1 ps://m.edsoo.ru

E2Z

Kucnopo.

Oxcuabl

Bonopon.

[TonsiTue o https://m.edso0.ru/H4L9Q
2.2 6 1

KHUCIOTax U 0F2B

COJIAIX

poxa. PactBop https://m.edsoo.ru/M1F4A
2.3 [TonsTHe 00 12 1 1 PS.//m. :

OCHOBAaHHAX

7R0OD



https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/M1F4A7R0D
https://m.edsoo.ru/M1F4A7R0D

OCHOBHEBIE

24 KJIACCBI 14 1 1 https://m.edso0.ru/X2J115
HEOpPraHuYeCKux X2Z
COEAMHEHHI
Htoro mo pazneny 46

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucremMa XuMu4ecKux 3jaemMeHToB /1.
N. MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKasl ¢BSA3b. OKUCIUTEIbHO-

BOCCTAHOBUTC/JIBbHBIC PCAKITUU

[Tepuoanueckuit
3aKOH U
[Tepuonuueckas
cucrema https://m.edsoo.ru/Z0Z1N8
3.1 14
XUMHUYECKUX H3Z
anemenToB Jl. U.
Menneneena.
CrpoeHue atoma
XumMudeckas
oRAh. https://m.edsoo.ru/Z5U9H
3.2 OKHCIIUTEIBHO- 12 1 ZUZ O ' '
BOCCTaHOBUTEIb
HBIE PEaKIuu
Hroro 1o pasneny 26
https://m.edso0.ru/H2D2S2
PeszepBHoe Bpems 5 E4K
OBIIEE
KOJIMYECTBO
102 5 6
YACOB I10
[TPOTPAMME
9 KIIACC
N | Hanmenoparne KounuectBo yacos JJIeKTPOHHBIE
(uu¢posbie)
n/ | pasgenoBuTeM | Beer | Konrpoann | Ilpakrhuec
oOpa3oBaTe/ibHbIEC
n NporpaMmel 0 bIe padoThI KHe padoThI
pecypchl

Pa3nen 1. BemecTBO 1 XuMu4ecKasi peakius

[ToBTOpEenue n

yTIIyOJIeHHE https://m.edso0o.ru/Y2G4J2
11 . 8
3HAHUU O K1P
BEILIECTBE
OcHOBHBIE
19 3aKOHOMEPHOCTHU 14 1 1 https://m.edso0.ru/O7A7V2
IIPOTEKAHUS Z3B

XUMHNYCCKHUX



https://m.edsoo.ru/X2J1I5X2Z
https://m.edsoo.ru/X2J1I5X2Z
https://m.edsoo.ru/Z0Z1N8H3Z
https://m.edsoo.ru/Z0Z1N8H3Z
https://m.edsoo.ru/Z5U9H2U4O
https://m.edsoo.ru/Z5U9H2U4O
https://m.edsoo.ru/H2D2S2E4K
https://m.edsoo.ru/H2D2S2E4K
https://m.edsoo.ru/Y2G4J2K1P
https://m.edsoo.ru/Y2G4J2K1P
https://m.edsoo.ru/O7A7V2Z3B
https://m.edsoo.ru/O7A7V2Z3B

peakuuii

1.3

DIIEKTPOIUTHYE
cKas
JUCCOLALMS.
XuMUYECKHue
peakuuu B
pacTBopax

12

https://m.edsoo.ru/\VOM6U
4P2E

Uroro no pazgeny

34

Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS

2.1

OO6mias
XapaKTEePUCTHKA
XHUMHYCSCKHX
9JIEMEHTOB
VIIA-rpynmnsr.
TI"anorens!

https://m.edso00.ru/Q4D3T0
L1B

2.2

OOmas
XapaKTePUCTHKA
XUMHYECKUX
aneMmeHToB VIA-
rpynnsl. Cepa u
€€ CoeIUHECHUS

https://m.edsoo.ru/D3M9Y
2B8G

2.3

Oobmas
XapaKTePUCTHKA
XUMHAYECKUX
aneMeHToB VA-
rpynmnsl. A30T,
bochop n ux
COEIMHEHUS

10

https://m.edsoo.ru/L5W1W
5P6H

2.4

O61mmas
XapaKTePUCTHKA
XUMHYECKHX
anemMeHToB |V A-
TPYIIIBL.
Yraepon u
KPEMHH, X
COCIMHEHMSI.
bop

11

https://m.edsoo.ru/L7B0C6
Y2K

Hroro no paszneny

33

Pa3zgen 3. MeTasIbl M HX COCIUHEHU S

OO6mmue
. https://m.edso0.ru/S4C6K8
3.1 CBOICTBa 5
J4G
MCTaAJ1JIOB
3.2 Baxueiinue 15 https://m.edsoo.ru/V1L8W



https://m.edsoo.ru/V0M6U4P2E
https://m.edsoo.ru/V0M6U4P2E
https://m.edsoo.ru/Q4D3T0L1B
https://m.edsoo.ru/Q4D3T0L1B
https://m.edsoo.ru/D3M9Y2B8G
https://m.edsoo.ru/D3M9Y2B8G
https://m.edsoo.ru/L5W1W5P6H
https://m.edsoo.ru/L5W1W5P6H
https://m.edsoo.ru/L7B0C6Y2K
https://m.edsoo.ru/L7B0C6Y2K
https://m.edsoo.ru/S4C6K8J4G
https://m.edsoo.ru/S4C6K8J4G
https://m.edsoo.ru/V1L8W7M5Q

MCTAJJIBI U UX

COCIMHCHUA

Uroro no pazgeny

20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrBa u
Marepuaibl B
JKU3HHA

4.1 yeJIoBeKa.
OCHOBBEI
9KOJIOTHYSCKOH
IPaMOTHOCTH

https://m.edsoo.ru/M1Z0Y

8C8A

Hroro no pasaceiny

5

Pasznea 5. O0001menue 3HAHUH

IToBTOpEHUE 1

000011IEHNE
51 3HaHUHI 10 9 https://m.edsoo.ru/R4J712
OCHOBHBIX WIR
pa3zesoB KypcoB
8—9 xitaccoB
Uroro no pazneny 5
https://m.edsoo.ru/P2P2L6
PesepBHOe Bpemst 5
Z3l
OBUIEE
KOJIMYECTBO
102 4 11
YACOB I10
I[TPOI'PAMME
5. MIOYPOYHOE IIVTAHUPOBAHUE
8 KIIACC
KoumnuecTBo yacos JIEKTPOHHBIE
Ne uudposbie
Tema ypoka Konrtpouabnsie | IIpakTnueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsbl
[TepBoHavaibHBIE XUMUYECKUE TTOHATHS 25 4acoB
1 [Ipenmer xumuu. Ponp 1 Monypoki pd
XUMUU B KU3HH YEJTOBEKA
[TonsTre 06 nuctopuun
BO3HUKHOBEHHSI U
2 1 M .
Pa3BUTUA XUMHH. XUMUS OUYPOKH.p}
B CHCTEME HayK
3 Tema u BemecTna. 1 Mownypoxu.pd



https://m.edsoo.ru/V1L8W7M5Q
https://m.edsoo.ru/M1Z0Y8C8A
https://m.edsoo.ru/M1Z0Y8C8A
https://m.edsoo.ru/R4J7I2W1R
https://m.edsoo.ru/R4J7I2W1R
https://m.edsoo.ru/P2P2L6Z3I
https://m.edsoo.ru/P2P2L6Z3I

duznueckue n
XUMHYECKHE CBOUCTBA
BEIIECTB

dusunueckue u
XUMUYECKHUE SIBIIEHUS

Mownypoku.pd

Ilonstue o
TEOPETUYECKUX METOJaxX
MMO3HAHHSA B
€CTECTBEHHBIX HayKaXx.
NcTouyHNKN XUMHYECKOM
uHpOpMaIUH.

Mownypoku.pd

[TpakTuyeckas pabora No
1 mo Teme "llpaBuna
paboTbl B 1abopaTopuu U
pUEMbI OOpaLLEHUS C
J1a00paTOPHBIM
obopynoBanuem"

Mownypoku.pd

YucTele BeliecTBa U
CMECH.

CrniocoObI pa3encHus
cMmeceit

Mouypoku.pdp

[IpakTuueckas padora Ne
2 no teme "Paznenenue
cMmeceii (Ha mpumepe
OYHCTKHU MOBapEHHOM
comu)"

ATOMBI U MOJIEKYJIBI
XUMHYECKHE DIIEMEHTHI

Mouypoku.pdp

10

[IpocTeie u cnoXHbBIE
BEIIECTBA

Bemecrtsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOECHUS

Monypoku.pd

11

Xumuueckas popmyna.
BanentHocTh aTOMOB
XHUMHYECKHUX 3JIEMEHTOB
3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB

Monypoku.pd

12

Omnpenenenue
BaJICHTHOCTH aTOMOB I10
dhopmynaM OMHAPHBIX
COCTUHEHUN

Mownypoxu.pd

13

OtHOCHUTENbHAA aTOMHAas

Mownypoxu.pd




macca. OTHOCUTEIBLHAS
MOJIEKYJISIpHAs Macca

14

MaccoBas gois
XHUMHYECKOI'0 JIEMEHTA B 1
COEIMHEHNH

Mownypoku.pd

15

KomnuuecTBo BelecTna.
Monb

B3anMocBsI3s KOJIMUECTBA, 1
MaccChl U 4ncia
CTPYKTYPHBIX €IUHUIL
BCIIECTBA

Mownypoku.pd

16

MousipHast macca cMecu
BEILIECTB

MonbHas gomus
XUMHMYECKOI'0 3JIEMEHTA B
COCIMHEHUU

Mownypoku.pd

17

Haxoxnenue
npocreiiien GopMyIbl
BEIIIECTBA 110 MOJIbHBIM
JIOJISIM DJIEMEHTOB

Mouypoku.pdp

18

XUMUYECKUE SIBICHHUS.
XuUMHUEcKas peakuus u 1
€€ IIPU3HAKU

Mounypoku.pd

19

3aKOoH COXpaHEHHUs MaCcChl
BEIIECTB

Mounypoku.pd

20

ATOMHO-MOJIEKYJIApHAs
teopusd. JKu3Hb 1
nesaTeabHocTh M. B.
JlomoHOCOBa

Mouypoku.pdp

21

XHAMHYECKUE YPABHEHUS 1

Mouypoku.pdp

22

TUel XUMHYECKUX
peakuuii

Mouypoku.pdp

23

Pacuértsl Mo XUMHYECKUM
YPaBHEHUSAM KOJIUYECTBA
¥ MacChl HCXOTHBIX 1
BEIIECTB WUJIU MPOIYKTOB
peakuuu

Mouypoku.pdp

24

O06001menue u
cHCTEMaTH3aInsI 3HAaHUH

Mouypoku.pdp

25

Konrtponsnas padora Ne 1
o teMe «BemecTa u 1 1
XUMHUYECKHE PEAKIIUN»

Baxxneilmume npencTaBuTeNIN HEOPraHMUECKUX BEIIeCTB 46 yacoB




26

Bo3nyx — cmech ra3os.
[TonsiTue o raszax.

Monypoku.pd

27

3akoH ABorajapo.
Mosipablii 00bEM Tra30B
Brruncienusa o0néma,
KOJINYECTBA BEILIECTBA
rasa 1o U3BeCTHOMY €ro
KOJIMYECTBY BEIIECTBA,
00BEMY

Mownypoxu.pd

Mownypoxu.pd

28

OTHOCHUTENIbHAS
IUIOTHOCTB ra30B
Brrancnenus
OTHOCHTEIIBHON
IUIOTHOCTH Ia30B

Mownypoxu.pd

29

Onpenenenue
OTHOCHUTEJIbHON
MOJIEKYJIIPHON MaccChl
ra3000pa3HOro BelIecTBa
110 U3BECTHOH
OTHOCHUTEIBHOU
IUIOTHOCTH

Mouypoku.pd

30

OO0BEMHBIE OTHOILIEHHUS
ra30B MPU XUMHYECKUX
peaKnusx
Brruncnenus 006M0B
ra30B 10 YPaBHEHUIO
XUMHYECKON peaKinu

Mouypoku.pdp

31

Kucnopon — snemeHT u
MPOCTOE BEIECTBO

Mouypoku.pdp

32

OKCHIbI

Mouypoku.pdp

33

[TpakTuyeckas pabora Ne
3 o teme "Ilonydyenue u
coOupaHue KHCI0poa,
W3y4YEHHUE €ro CBOMCTB"

34

Kpyrosopor kuciopona B
pUpoie

Monypoku.pd

35

O30H — a;uoTponHas
MoIU(UKAIHS KHCIOpoaa

Monypoku.pd

36

TemnnoBoit a3 ekt
XUMUYECKOH peaKIui,
TEPMOXUMHUECKUE
ypaBHEHHUS, 3K30- U
9HJIOTEPMHUYECCKHE
peakuu

Monypoku.pd




37

TonmuBo. Mcnonb3oBanne
YIJIL U METAHA B KA4ECTBE
TOIUIMBA. 3arpsi3HEHHE
BO3/yXa.

Mownypoku.pd

38

Brruncienus mo
YPaBHEHUAM XUMUYECKOU
peaKIu: KOJIN4ecTBa
BEIIIECTBA, 00bEMA, MACChI
10 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
00BEMY, Macce peareHToB
WJIY POAYKTOB PEAKIIUU

Mownypoxu.pd

39

KonTponbnas padorta Ne 2
1o reme «Bo3ayx.
Kucnopoa. Oxkcuabi»

40

Bomopon — anemeHT u
MIPOCTOE BEIIECTBO

Mouypoku.pdp

41

[IpakTuueckas padbora Ne
4 no teme "llonyuenue u
cobupaHue BO0po/a,
M3y4Y€HUE ero cBOMcTB"

42

Hcnonb3zoBanue Bogopoia
B KaueCTBE TOILIMBA

Mounypoku.pd

43

TlonsaTue o KuCIOTAX U
coirrx. CocraB KHUCIIOT U
coneit

Mouypoku.pdp

44

Brruncienus o0néma,
KOJIMYECTBA BEIIECTBA
ra3a 1o U3BECTHOMY €To
KOJIMYECTBY BEIIECTBA
Wi 00bEMY

Mouypoku.pdp

45

Brruuciieans o0bEMOB
ra3oB 10 YPaBHEHUIO
XUMHUYECKON peaKuu

Monypoku.pd

46

dusnueckue cBOMCTBA
BoJibl. Bona B mpupoe

Mouypoku.pdp

47

AnHanmu3 u cuHTe3 —
METO/Ibl U3yUYEHHUS
cocTaBa BOOBI
XUMHUECKHE CBOMCTBA
BOJIBI

Mouypoku.pdp

48

CocTaB OCHOBaHUH

Mownypoxu.pd

49

PacTtBopbI.

Mownypoxu.pd




PactBopuMOCTS BelecTs
B BOJIE

Haceiennsie u
HEHACBIIICHHBIE,
KOHLEHTPUPOBAHHBIE U
pa30aBICHHbIE PACTBOPHI

50

[TpakTuyeckas pabora No
5 no teme
"[IpuroroBnenue
pacTBOpOB ¢
onpeacséHHON MacCOBOM
J0JIei pacTBOPEHHOTO
BEILIECTBA.
[Ipurorosnenue
pacTBOPOB C
ONpeeaEHHON MOJISIPHOU
KOHIIEHTpaluei
pacTBOPEHHOTO
BelgecTna"

51

Brrunciaenus ¢
HCIOJIb30BaHUEM
IMOHSTHI «MaccoBas J0JIs
BEILIECTBA B PACTBOPED,
«MOJISIpHas
KOHIEHTpaLUs
PacTBOPEHHOTO
BEIIECTBaY

Mounypoku.pd

52

Pons pacTBOpOB B
MPUPOIE 51 JKU3HU
yenoBeka.  Kpyrosopor
BOJBI B IIPUPOJEC

3arpsi3HEHHUE NPUPOIHBIX
Boa. OxpaHa M OYHCTKa
IIPUPOIHBIX BOJ.

Mouypoku.pdp

53

Brrunciaenus ¢
HCIIOJIb30BaHUEM
rpaduKOB PaCTBOPUMOCTHU
JUISL pacy€TOB
pPacTBOPUMOCTH BELIECTB

Monypoku.pd

54

Brraucnenus ¢
HCIIOJIb30BAHUEM IMOHSITHUSI
«MOJISIpHAst
KOHIIEHTpaIUst
PacTBOPEHHOTO
BEIIIECTBaY

Mownypoxu.pd




55

Beruucnenus ¢
HCIIO0Ib30BaHUEM
rpaduKOB paCTBOPUMOCTHU
JUISL pac4€TOB
PacTBOPUMOCTH BEIIECTB

Mownypoku.pd

56

O06006111EHE U
cucTeMaTu3anusd 3HaHUU

Mownypoku.pd

S7

KonrponsHas padora Ne 3
o teme «Bonopoa. Boxa.
PactBopsl. OcHOBaHMS»

58

OKcupl: COCTaB,
KJIacCU(UKALIUS,
TPUBHAJIbHBIC HA3BaHUS

Mownypoku.pd

59

[Tonyuenue u
XUMHUYECKHE CBOKCTBA
OKCHJI0B

Mownypoku.pd

60

[TonsiTHe 0 ruapOKCHAAX
— OCHOBAHMAX U
KHCIIOPOJICOACPIKAIINX
KHCJI0TaX

Mownypoku.pd

61

dusznyeckue u
XUMHYECKHE CBOMCTBA
KHCIIOT

[Tonyyenue kucimor

Mouypoku.pdp

62

Knaccudukanus
OCHOBaHUU

Mouypoku.pdp

63

I[[émoun, X CBOMCTRA U
CIOCOOBI OTYYEHUS

Mounypoku.pd

64

HepacTtBopumblie
OCHOBAHH$, UX CBOHCTBA
U CIIOCOOBI MOTY4EHUS

Mounypoku.pd

65

ITonsaTue 06 ampoTepHbIX
THJIPOKCUIAX:
XHUMUYECKHE CBOWCTBA U
nony4yenue. [Ipumenenue
BAKHEUIIINX OCHOBAHUI

Monypoku.pd

66

Conu: cocras,
KIaccupUKaIus,
TPUBUATbHBIC HA3BAHUS

Monypoku.pd

67

duznueckue n
XUMHYECKHE CBOUCTBA
coneil. [Tonyuenue comneit

Monypoku.pd

68

I'eneTnueckas cBsI3b

Monypoku.pd




MEXKy KJlaccamu
HEOPraHUYECKUX
COE€IUHEHUN

[IpakTrueckas padota No
6. Pemcnue
AKCIIEPUMEHTAIbHBIX

69 3a7a4 110 TeME 1 1
«OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX
COCTUHEHUN)

Breraucnenus 1o
YPaBHEHUAM XUMHUYECKOMN
peaKkIuu: KOJIUYEeCTBa
BEIIECTBAa, 00BEMa, MAaCChI
10 U3BECTHOMY

70 1 Mouypoku.pd

KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHToB
HJIK MIPOAYKTOB pCaKIIUU

KonTponbnas padorta Ne 4
71 1o Teme «OCHOBHBIE 1 1

KJIACChl HEOPTraHUYECKUX
COEIUHEHUN)

[Tepuoanueckuii 3aK0H U IeproANYEecKas cuctema xumuueckux aneMmenTos . 1. Menneneesa. Ctpoenue
aToMOB. XUMHYECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMK 26 9acoB

[lepBble MONBITKU
72 KJaccuukanum 1 Mounypoku.pd
XUMHAYECKHX JIEMEHTOB

[TonsTue o rpymnmnax
CXOJHBIX 2JIEMEHTOB
73 DneMeHTHI, KOTOpbIe Mouypoku.pdp
o0pa3yroT am(oTepHbIe
OKCH/IbI ¥ TUAPOKCHUIBI

[Tepuoanueckuii 3aK0OH.
OTtkpeiTHE
[Iepnonnueckoro 3akoHa
Kopotkonepuoanas n

74 JUIMHHOIIEPUOAHAS Monypoku.pd
¢dopmer [Tepuonndeckoii
CUCTEMbBI XUMHUUYECKUX
anemeHToB J[.H.
Menneneena

75 Ileproas! u rpymnbl 1 Monypoku.pd




76

OCHOBHBIE CBEIECHUS O
CTPOCHHH aTOMOB
CocraB aTOMHBIX s11€p

Mownypoku.pd

77

M30TOnEbI Kak
Pa3HOBHUIHOCTH aTOMOB
XUMHUYECKOT0 dJIEMEHTA

Mownypoku.pd

78

DNEeKTPOHBI

Mownypoxu.pd

Mownypoxu.pd

79

DneKTpoHHasi OpOUTaIh

Mouypoku.pd

80

DHepreTu4yeckue ypoBHU
M IOAYPOBHH aTroma, S-, pP-
, d-opOuranu
ONEeKTPOHHBIE
KOH(pUTYpaluu u
3JIEKTPOHHO-TpapryuecKue
(bopMyIIBI aTOMOB

Mownypoku.pd

81

CrtpoeHnue 371eKTPOHHBIX
000JI04€K aTOMOB MEPBBIX
20 XMMHUYECKHUX
3JIEMEHTOB
[Tepuonnueckoit CUCTEMBI
J.1. MenneneeBa

Mounypoku.pd

82

3aKOHOMEPHOCTH
M3MEHEHMs pajauyca
aTOMOB XMMHYECKHX
3IIEMEHTOB,
METAJUTMYECKUX U
HEMETaUTNIECKUX
CBOWCTB 110 TpyHmam u
nepuosiamMm

Mouypoku.pdp

83

N3MmeHeHne CBONMCTB
COCIMHEHUN XUMUUYCSCKUX
3JIEMEHTOB B IIEpUOAAX U
rpynmnax

Monypoku.pd

84

XapakTepucTuka
XUMHNYCCKOI'O 3JICMCHTA
I10 €T0 MOJIOKEHHIO B
Ilepuonnueckoi cucreme

Monypoku.pd




J.1. Menneneera

85

3HaueHHUE
[Tepuoanueckoro 3akoHa
u [lepronnueckon
CHCTEMBI XUMHYECKHUX
3JIEMEHTOB JIJIsl Pa3BUTHS
HayK{ U MPaKTUKU

Mownypoku.pd

86

DNeKTPOOTPULIATETbHOCTh
XUMHYECKHUX IJIEMEHTOB

Mownypoku.pd

87

KoBanenTHas moJsipHas "
HCIIOJIAApHAA CBA3U

Mownypoxu.pd

88

Honnag cBa3p

Mouypoku.pd

89

DNEeKTPOHHBIE U
CTPYKTYpHBIE ()OPMYJIBI
BEILIECTB

Mouypoku.pd

90

Kpucramnmueckue u
amop(dHbI€ BelecTBa

Mownypoku.pd

91

Tuner KPUCTATINIMICCKUX
PEWETOK U UX
XapPaKTCPUCTHKHU

Mownypoku.pd

92

[TpuuraBI MHOTOOOpA3Us
BEIIIECTB, 3aBUCUMOCTb
CBOMCTB BEILIECTB OT
COCTaBa M CTPOCHHUS

Mouypoku.pdp

93

CTreneHb OKUCIECHUS
OKHUCIIUTEIIHHO-
BOCCTAHOBHUTEJIHHBIE
peakuuu

Mouypoku.pdp

94

XUMHYECKHE DIIEMEHTHI
— OKHCJIUTEIN U
BOCCTaHOBHUTEIIHN
CocraBneHue ypaBHEHUI
OKHUCIUTEIBHO-
BOCCTaHOBUTECIILHBIX
peaKkuuii, METO
AJIEKTPOHHOTO OajaHca

Monypoku.pd

95

Beruucnenus npocrenien
MOJIEKYJISIPHOM (hopMyITBI
BEILIECTBA 10 U3BECTHBIM
MacCOBBIM JOJISIM
JJIEMEHTOB

Mouypoku.pdp

96

O0006111eH1E U
cucTeMaTu3alus 3HaHu|




97

Konrponsnas padora Ne 5

o teme «CTpoeHue
aToMa. XUMHUYECKast
CBS3bY»

98

Pe3epBHbIit ypok

99

Pe3epBHbIii ypok

100

Pe3epBHbIil ypok

101

Pe3epBHbIil ypok

102

Pe3epBHbIil ypok

L

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

9 KJIACC

Ne
n/
n

Tema ypoka

Koan4yecTBO 4acoB

Bcer Koutpoubn
0 ble paboThI

IIpakTHyeck
ue padoThbl

DJIeKTPOHHbIE
mudposbie
oOpa3oBaTeJibH
ble pecypchl

BemiectBo n

Xumuueckas peakuus 34 yaca

CTpOCHI/Ie aTOMOB

1

Mounypoku.pd

[TocnenoBarenbHOCT
b 3aIOJIHEHUS
AIIEKTPOHHBIX
opOuTanei aToMoB
MaJTBIX ITEPUOJIOB

Monypoku.pd

OcobenHoctu
3aI0JIHEHHS
AIIEKTPOHHBIX
opOuTasneit aToMOB
00JBIINX TEPUOIOB

Monypoku.pd

CreneHp OKHUCIECHUSI
U BAJICHTHOCTD

Mounypoku.pd

Buasl xumuueckoi
CBSI3U

Mounypoku.pd

OOMeHHBIH U
JIOHOPHO-
AKLENTOPHBIN
MEXaHU3M
o0OpazoBaHUs
KOBAJICHTHOM CBSI3U.
MexMONeKyIIpHbIE
B3aUMOJICUCTBUA

Mounypoku.pd




Tumsr
KPUCTAJUTMYECKUX
PEETOK,
0COOCHHOCTH
CTpOECHUSA
KPUCTAJUIMYECKUX
pemETOK

Mownypoku.pd

3aBHCHMOCTD
CBOMCTB BeIlleCcTBa
OT THIIa
KPUCTAJUIMYECKON
pPEUIETKU U BUJA
XUMHYECKOM CBI3U

Mownypoxu.pd

Knaccudukamms
XUMHUYECKHX
pEaKIMH 1Mo
Pa3ITUYIHBIM
npU3HaKaM

Mounypoku.pd

10

OHepreTuka
XUMHYECKHX
peakuumii. TeroBoit
3¢ deKT XUMHIECKOH
peakiuu

Mouypoku.pdp

11

3akou ['ecca u ero
CJIECICTBUS

Mouypoku.pdp

12

Brraucnenus 1o
TEPMOXHUMHYECKOMY
YpaBHEHUIO
peaKIuu: TEMI0BOTO
s dexra
XUMHUYECKOU
peaKkLuu 1Mo
KOJIUYECTBY
BEIIECTBA, Macce
WK 00bEMY
MIpOpearupoBaBIIIETO
WA
00pa3oBaBIIerocs
BEICCTBA

Mouypoku.pd

13

ITonsiTHE O CKOpOCTH
XUMHYECKOH
peakuuu. 3aKoH
JEUCTBYIOIIUX Macc

Mouypoku.pdp

14

OHeprusi akTUBALINY.
ITonsTHe o

Mownypoxu.pdh




KaTaJuse.
DepMEHTHI.
HNHruéuropsl.

15

®DakTopbl,
BIIUSIONINE HA
CKOPOCTb
XAMHYECKON
peakuuu

Mownypoku.pd

16

ITonsarue o
XUMHYECKOM
PaBHOBECHUH,
npuHnun Jle
[HIaTenne

Monypoku.pd

17

®DakTopsl,
BIIMSIOIINE HA
COCTOSIHUE
XUMHUYECKOTO
paBHOBECHSI.
ITporno3upoBanue
BO3MOKHOCTH
IIPOTEKaHUs
XUMHYECKHUX
IIPEBPAILCHNN B
pa3IuYHBIX
YCIIOBUSX

Mouypoku.pdp

18

OKHUCITUTENBHO-
BOCCTAHOBUTEIILHBIE
peaxiuu

Mouypoku.pdp

19

Baxxarnrie
OKHCIIUTENN B
BOCCTAHOBUTEIIHN.
Ilepmanranar kanus

Mouypoku.pdp

20

CBoiicTBa IPOCTHIX
BEIIECTB —
METAJIJIOB U
HEMETAIIJIOB, KMCIIOT
U COJIEH — B CBETE
npezcTaBiIeHuit 00
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
peaxusx

Monypoku.pd

21

[IpakTnueckas
paborta Ne 1.
Pemenue
SKCIIEPUMEHTAIBHBIX




3a/1a4 110 TEME
«OKUCIIUTEIIHFHO-
BOCCTaHOBHUTEJIbHEIE
peaKImny

22

KoHntposbHas
pabora Ne 1 o Teme
«OcHOBHBIC
3aKOHOMEPHOCTHU
MPOTEKaHUsA
XUMHYCSCKHUX
peaKkuuii»

23

PactBopenue kak
(bu3uKo-
XUMHYCSCKHI
poriecc

Mouypoku.pd

24

DIIEKTPOIUTHI U
HEAJIEKTPOJIUTHI
Teopus
3JIEKTPOJINTUYECKON
JUCCOLIMALIUU

Mouypoku.pd

25

Honnoe
IIPOU3BEECHNE BOJIBI.
Bonxopoansrit
IMoKa3aTellb

Mouypoku.pdp

26

DIIEKTPONUTHYECKAS
JIMCCOIAITHS
KHCJIOT, OCHOBAaHUH
U COJeH

Mouypoku.pdp

27

Peakiiuu noHHOTO
oOmMmeHa

Mouypoku.pdp

28

CBoliCTBa KHCIOT,
OCHOBaHUH U COeH
B CBETE
npeJICTaBIeHUH 00
AIIEKTPOJIUTHYECKON
JIACCOINAITAN

Mouypoku.pd

29

KauecTtBeHHbIE
peaKu Ha HOHBI

Mouypoku.pd

30

IIpaxTrueckas
paborta Ne 2.
Pemenne
JKCIIEPUMEHTAIIBHBIX
3a[a4 1o TeMe
«OIEKTPOINTHYECKA




s aacconuanus»

31

I'maponus coneit
Honubie ypaBHEHUS
TUAPOIIN3a COJIEU

Mownypoxu.pd

32

[IpakTnueckas
paborta Ne 3.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«'upponus conen»

33

Brraucnenus maccel
MPOAYKTA PEAKIUU
10 U3BECTHOM Macce
OJIHOTO U3
HCXOJHBIX BEIIECTB,
B35TOT'O B BUJIC
pactBopa,
cozepIKaIlero
ONPEACIEHHYIO
KOHIIEHTPAaLUIO
pacTBOPEHHOTO
BEIIlECTBA

Mounypoku.pd

34

KoHnTtponbHas
pabota Ne 2 o Teme
«ONEeKTpOIUTHYECKA
A TUCCOLIUAIUS.
XuMHUyecKue
peakuuu B
pacTBopax»

Hemerautel 1 ux coequuenus 33 yaca

35

OO0mras
XapaKTEePUCTHKA
HEMETAJIIOB

Mouypoku.pdp

36

OO0masa
XapaKTEePUCTHKA
TaJIOTEHOB

Mouypoku.pdp

37

XuMuyeckre
CBOMCTBA TaJIOTCHOB.
XuMuyeckre
CBOIICTBa XJI0pa

Mouypoku.pdp

38

XJ1I0poBOAOPOI.
CongHasg KACIIoTa

Mownypoxu.pdh

39

[IpakTrueckas
pabota Ne 4 o Teme




"TTonryuenue
COJISTHOM KHUCJIOTBHI,
u3ydyeHue eé
CBOMCTB"

40

ITonsTue o
KHCJIOPOJICOACPIKAII]
UX KHCJIOTaxX XJIOpa
1 UX COJISIX
Brraucnenus no
ypaBHEHUSIM
XUMHYSCKHX
peaKkuui, eciii OquH
WX pPEeareHTOB JaH B
H30bITKE

Mownypoxu.pd

41

OOmas
XapaKkTepUCTUKA
asieMeHToB VIA-
TpyIIbI

Mouypoku.pdp

42

Crpoenue u
CBOICTBA ITPOCTOTO
BELIECTBA CEPBHI.
AmoTponHbie
MOJIU(PHUKALIMU CePBI

Mouypoku.pdp

43

CepoBogopoy,
CTpOEHHE,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA

Mouypoku.pdp

44

Oxkcuppl cepbl

Mouypoku.pdp

45

CepHucTas KUCIoTa
" €€ COJH.

Mouypoku.pdp

46

CepHas kucnora u
ee colu

Mouypoku.pd

47

OO0was
XapaKTepUCTHKA
3eMeHToB VA -

TPYIIIBI

Mounypoku.pd

48

A3sor,
pacmpocTpaHeHHE B
IPUPOJIE,
buzndeckue u
XHMHYECKHE
CBOICTBA

Mouypoku.pdp

49

AmMMmuax, ero

Mownypoxu.pdh




dusnueckue u
XUMHUYECKHE
CBOMCTBaA

50

Conn aMMOHUA

Mownypoxku.pdh

51

[IpakTnueckas
paborta Ne 5 o Teme
"[Tony4yenue
aMMHaKa, U3y4eHHe
€ro cBoucTB"

52

Oxkcuapl azota (I, 11,
I, 1v, V)

Mownypoxu.pd

53

A3oTHCTas KHCIIOTA.
A3OTHas KHCI0Ta

Mouypoku.pd

54

Hutpars!l u
HUTPUTBHI.
XHUMHYECKOE
3arpsA3HEHUE
OKPY’KaroIllel cpebl
COCIUHCHUSIMU
a3ora

Mounypoku.pd

55

docdop,
AIUTOTPOITHBIE
Moau(UKAITI
dbocdopa

Oxkcuasl hochopa
(I, Vyn
docdopnas kucnota

Mouypoku.pdp

56

ITonsTHE O
MUHEPATBHBIX
yIO0OpEHUsIX.
3arpsi3HeHue
MPUPOTHBIX
BOJOEMOB
COCTUHEHUSIMU
azora u docdopa

Mounypoku.pd

57

VYraepon, ero
AJUIOTPOITHBIE
MoauUKaAIIH 1
CBOMCTBa

Mouypoku.pdp

58

Okcunpl yraeposa,
X GU3NUECKHE U
XUMHUYECKHE
CBOMCTBA.
DKOJIOTHYECKUE

Mownypoxu.pdh




poOIeMsl,
CBA3AaHHBIC C
OKCHJIOM yTJIepoja
(V)

59

IIpakTHueckue
pabotsl Ne 6 o Teme
"TTonryuyeHue okcuaa
yraepona (1V) u
U3y4YEHUE €ro
CBOMCTB"

60

VYroapHasg Kuciiora u
e€ coim

Mownypoku.pd

61

IlepBoHauanbHbIC
MOHSTHUS 00
OPraHUYeCKHUX
BEILECTBAX KAK O
COEIMHEHUSIX
yriepoja
[Tpuponnsie
MCTOYHUKHU
YTJIEBOJOPOAOB U UX
poJb B OBITY U
MPOMBIIUIEHHOCTH

Mouypoku.pd

62

[TonsTHE O
OMOJIOTUYECKHI
Ba)KHBIX
OpPraHUYeCKUX
BEIlIeCTBaX —
KHUpax, OerKax u
yTJIEBOAAX

Monypoku.pd

63

Kpewmnuii, ero
duznueckue u
XUMHUYECKHE
CBOMCTBA

Mounypoku.pd

64

Oxcun KpeMHUS
(IV), xpemHueBast
KHCIIOTA, CUITUKATHI

Monypoku.pd

65

bop. bopnas
KHCII0Ta

Mounypoku.pd

66

[TpakTnueckas
pabota Ne7.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe




«Baxueniue
HEMETAJUIBI U UX
COEIUHEHUS»

67

KonTponbHas
pabora Ne 3 o Teme
«Baxnenmue
HEMETaJUIbl U UX
COCTMHEHUS»

Metamisl 1 ux coeauaenusa 20 gacos

68

Oomas
XapaKTEePUCTHKA
XUMHUYECKHX
2JIEMEHTOB —
METAaJIJIOB HA
OCHOBAHMH UX
noyioskenus B [ICXO
JI.11. MeHnneneeBa

Mouypoku.pdp

69

Mertaniael A- u b-
rpynn

Mouypoku.pdp

70

Meramndeckas
CBSI3b U
MeTaTnyecKas
KpUCTAJUTMYECKas
peieTKa.
3aBUCUMOCTh
buznuecKux
CBOMCTB METAJIJIOB
OT CTPOCHUS
KPUCTAJUIOB

Monypoku.pd

71

OO01111e XUMHUYECKHE
CBOMCTBAa METAJLJIOB
OO01ue crnocoObl
TOJTyYCHUS
METAJIOB,
METaJLTypPrHsl.
CrutaBbl

Mouypoku.pdp

72

DneKTponaun3
pacIuiaBoB U
pacTBOPOB coyeit
KaK OJIUH M3
croco6oB
HOJy4YeHUs
METAJUIOB

[TonsTHE O
KOPpPO3UHU METAIIOB

Mouypoku.pdp




73

Mertannel A-rpymni.
IIenounkie METaIbI
Haxoxnenue B
npupoje. CoicTa
IIEIOYHBIX
METAaJIJIOB

Monypoku.pd

74

OKcuapl
TUAPOKCHUIBI HATPUS
U Kaus

Mownypoku.pd

75

[Ienouno3eMenbLHBIC
MCECTAJIJIbI

Monypoku.pd

76

Baxueiiiine
COCIUHCHMUS
KaJIbIIHs, CBOMCTBA,
MIPUMEHEHHUE

Mouypoku.pdp

77

[IpakTnueckas
paborta Ne 8 o Teme
"YEcTKOCThL BOIBI U
METOBI €€
ycTpaHneHus"

78

AtoMUHUT
AmodorepHble
CBOWCTBA OKCUA U
THJIPOKCUAA
TIOMUHUS

Monypoku.pd

79

Oo6mas
XapaKTepUCTHKA
MeTauioB b-rpymnn
(moGOYHBIX

MOJTPYIIN)

Monypoku.pd

80

Menp u cepedpo

Monypoku.pd

81

Hunk
AmodorepHble
CBOMCTBA OKCHAA U
TUAPOKCH/IA IIMHKA

Mounypoku.pd

82

Kemneso

Mounypoku.pd

83

Oxcumpl,
THUIPOKCHUIBI U COJTH
xenesa (1) u xxenesa

(1)

Mouypoku.pdp

84

UyryH u cranp —
CIUIaBBI JKeJie3a

Mownypoxu.pdh

85

[IpakTnueckas




pabota Ne 9.
Pemenune
AKCIIEPUMEHTAIbHBIX
3aJ1a4 I10 TEME
«Baxneimme
MEeTaJUIbl U UX
COEIMHEHUS

86

Brruncaenus
cocTaBa cMeceil ¢
HCIOJIb30BaHUEM
pEeUIeHUs] CUCTEM
ypaBHEHUH

Mownypoxu.pd

87

KonTponbHas
paborta Ne 4 o Teme
«Baxuenmue
METaJIJIbl U X
COCTMHECHUS»

XuUMUS U OKpYXKarolias cpesa S 4acoB

88

be3onacHoe
HCITOJIb30BaHNE
BEIIECTB U
XUMHUYECKHX
peakuuii B ObITY

Mouypoku.pd

89

Hossle MaTepuainsl u
TEXHOJIOTHUH.
IIprHIMIIBL
«3eJIEHON XMMUM

Monypoku.pd

90

XUMUs U 310pOBbE

Monypoku.pd

91

XHUMHYECKOe
3arpsA3HEHUE
OKpY’KaIOIIEeH
cpensl. [lonstue o
IIPEACIBHO
JIOITYCTUMOM
KOHIICHTPAlluH
Beniects (1K)

Mounypoku.pd

92

IKOJIOTHUECKHUE
po0JieMbl,
CBsI3aHHBIE C
COEIMHEHUAMU
yriiepoja, a3ora,
CepBI, TSIHKEIBIX
MeTaioB.Poib
XUMHUU B pEHICHUN

Mouypoku.pdp




OKOJIOTHYCCKHUX
npobiem

O0600ueHue 3Hanunii 10

qaCoB

93

[Tepuoauueckuit
3aKOH U
[Tepuoanueckas
cHcTeMa
XUMHYECKHUX
3JIEMCHTOB B CBETE
TEOPHUH CTPOCHUS
aroma

Mownypoxu.pd

94

3aKOHOMEPHOCTH B
N3MEHEHHHU CBOMCTB
XUMHYECKHAX
3JIEMCHTOB U HX
COE€IMHEHUH B
Nepuoiax u rpymmnax

Mouypoku.pdp

95

Crpoenue BemecTna
B TBEPIOM, JKUJIKOM
1 Ta3000pa3HOM
COCTOSIHUU. Buipl
XUMHUYECKOHN CBS3H

Mouypoku.pd

96

Knaccudukanus
XUMHUYECKHX
peaKkuui 1o
pa3INYHBIM
pU3HaAKaM

Monypoku.pd

97

IIporno3upoBanue
BO3MOXHOCTHU
MPOTEKAHUS
XUMHUYECKHUX
IIPEBPAILCHHI B
Pa3IMYHBIX
YCJIOBHUSAX Ha OCHOBE
MIPEJCTaBICHUI
XAMHYECKON
KUHETUKHU U
TEPMOJNHAMUKH.

Mouypoku.pd

98

XuMH4YecKue
peakiuu B
pacTBoOpax.
I'maponus coneit

Mounypoku.pd

99

CBolicTBa KHCIIOT,
OCHOBaHUH U cojied

Monypoku.pd




B CBETE
MpeICTaBICHUA 00
ANEKTPOIUTUYECKOMN
JIACCOLIMALAN

OKHUCITUTENBHO-
BOCCTAHOBUTCJILHBIC

100

pEaKInu.
DIEKTPOIH3.

Monypoku.pd

101

[IpakTnueckas
pabora Ne 10.
Pemenue

pE€aKuuu»

AKCIEPUMEHTAIbHBIX 1
3a7a4 10 TEME
«XUMHYECKHUE

102

[IpakTuueckas
pabora Ne 11.
Pemenne
3KCHEPUMEHTAIBHBIX
3a7a4 Mo TemMe
«MeTaiesl,
HEMETAJUIbI U UX
COCIMHECHUS

OBIIEE KOJIMYECTBO

YACOB I10

[TPO'PAMME

102

11

6. YueOHO — MeToANUYEeCKOe o0ecnmeueHue

KJ1accC

NoyueOHuka B
®II yueOHUKOB

IIpeaAMET

ABTOpBI
yueOHUKa

n3a1aTciIbCTBO

8 KItacc

1.1.26.3.1.1

XuUMus

INabpuensn O. C.

[Ipoceemenue

9 kiacc

1.1.26.3.4.2

XUMUS

Kyznenosa H. E.

Benrana-I'pad

31| 1.2.5.

Xumus (yueOHbIH peamer)

32 | 1.2.5.

Bceepocce
HICKHE
IIPOBEPO
YHBIE

Marepuaist
JUIS
IIOATOTOBKH
K

000
"AJKmacc"

Ilpu
Ka3
Ne

[Ipu
Ka3
Ne

He | He | H

Ho
15
U0
HS



https://1zavuch.ru/#/document/99/607175848/
https://1zavuch.ru/#/document/99/607175848/
https://1zavuch.ru/#/document/99/607175848/
https://1zavuch.ru/#/document/99/1301798826/XA00M5U2N0/
https://1zavuch.ru/#/document/99/1301798826/XA00M5U2N0/
https://1zavuch.ru/#/document/99/1301798826/XA00M5U2N0/

paboTsI 8
KJjacc,
XUMHUS

BCEPOCCHUICK
UM
MIPOBEPOYHBI
M paboTam
st 8
KJacca.
TpenupoBou
HBIC
BapUaHTHI
cojiepxar
3a/IaHusl C
aBTOMAaTHYeC
KOt
MPOBEPKOU U
OAPOOHBIM
00BsCHEHHE
M peIeHHUS.

Hamnune
reHepanui B
3aIaHMSIX
I103BOJISAET
BO3BPAILATHC
1K
PELICHUIO
YIIPa)KHEHUS
HEOJHOKpAT
HO.
Yuurensm
JOCTYITHBI
TaKXe
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